
 

 

 

Three Applications of Input-Output Modeling 

 

 

 

 

 

by 
David Robison 

 

 

 

 

 

 

 

 

 

 

 

Dissertation submitted to the Faculty of the Graduate School 
of the University of Maryland in partial fulfillment 

of the requirements of the degree of  
Doctor of Philosophy 

1983 



APPROVAL SHEET

T i t l e  o f  T h e s is : Three A p p lic a t io n s  o f  In p u t-O u tp u t M ode ling

Name o f  C a n d id a te : H. D avid  Robison

T h es is  and A b s tra c t  Approved:
C loppe r Almon 
P ro fe s s o r o f  Economics 
D epartm ent o f  Economics

Date Approved:



V ita

H. DAVID ROBISON

Home Address O f f i c e  Address:

3570 Powder M i l l  Road, Apt ,  303 
B e l t s v i l l e ,  (ID. 20705 
(301) 937-9390

Department o f  Economics 
U n i v e r s i t y  o f  Maryland 
Co l lege  Park ,  ND 20742 
(301) 454-6307 
(301) 454-5384

Persona l  Data:

Date o f  B i r t h :  
M a r i t a l  S ta tu s :  
C i t i z e n s h i p :

Rarch o ,  1957 
M a r r ied  ( P a t r i c i a )  
U.S.A.

Educa t ion

York Suburban School System o f  York ,  PA, completed 1975 

J u n ia ta  C o l le g e ,  B.S.  1979

U n i v e r s i t y  of  Maryland -  Ph.D. cand idacy re ce ived  S p r in g ,  1983
degree t o  be c o n fe r re d  December/ 1983

d is s e r t a t io n :

T i t l e :  "Three A p p l i c a t i o n s  o f  I n p u t -O u tp u t  Mode l ing "  
A d v i s o r :  P ro fe s s o r  Clopper Alrnon, U n i v e r s i t y  o f  Maryland 
Date o f  D i s s e r t a t i o n  Defense: August 29,1983

Economic F o re cas t in g  
Env i ronmenta l  Economics 
I n d u s t r i a l  O rg a n iz a t i o n

££2 l S § § io n a l_ E x g e r ie n c e

L e c tu r e r  f o r  Department o f  Economics,  U n i v e r s i t y  o f  Mary land
Courses t a u g h t :  P r i n c i p l e s  o f  Economics I  ( l a r g e  l e c t u r e )  

N a t io n a l  Income A n a l y s i s ,  Econ 401



I n s t r u c t o r  f o r  U n i v e r s i t y  o f  Maryland U n i v e r s i t y  C o l le g e ,  1983 
Courses t a u g h t :  Fundamentals o f  Economics,  Econ 201

Graduate Research A s s i s t a n t ,  INFORUM P r o j e c t ,  Economics Department  
U n i v e r s i t y  o f  Mary land,  1979-1983 
R e s p o n s i b i I i t i e s :

B u i l d  an I /O  model p r o v id i n g  a d d i t i o n a l  s e c t o r a l  d e t a i l ,  
w h i l e  m a in ta in in g  c o ns i s te n c y  w i t h  more aggregate 
INFORUM I /O  model .

Bui Ld and m a in ta in  a model t o  assess the  p r o f i t a b i l i t y  
o f  us ing  e th a n o l  as an octane b o o s te r .

Update and run th e  PCE equ a t ion s  f o r  the  INFORUM I /O  
model .

Update and run the  A -m a t r i x  c o e f f i c i e n t  change equa t ion s  
f o r  the  INFORUM I /O  model .

U r i t e  and m a in ta in  the  LS re g re s s io n  and model ing package.
Document SIC h i s t o r i e s  f o r  .INFORUM m an u fac tu r ing  s e c t o r s .

Pagers

"E th an o l  i n  High-Octane G a s o l i n e , "  INFORUM Research Report  US-70.

"Who Pays f o r  I n d u s t r i a l  P o l l u t i o n  Abatement:  An A p p l i c a t i o n  o f  
the  In p u t -O u tp u t  T e ch n iq u e , "  INFORUM Research Report  US-61.

" A lc o h o l  i n  High-Octane G aso l ine :  A Model f o r  Assessing i t s  
Economic F e a s i b i l i t y " ,  w i t h  Stephen S i l v e r ,  INFORUM 
Research Report  US-51.

"E th a n o l  i n  High-Octane G a s o l i n e , "  p resen ted  t o  the  I n t e r n a t i o n a l  
I n s t i t u t e  f o r  A pp l ie d  Systems A n a ly s i s  I n p u t -O u tp u t  Task Force 
f l e e t i n g ,  September 3 0 ,  1983.

"Who Pays f o r  I n d u s t r i a l  P o l l u t i o n  Abatement:  An A p p l i c a t i o n  o f  
the  I n p u t -O u tp u t  T e ch n iq u e , "  INFORUM S u b s c r i b e r s  Mee t ing ,
June 1933.

" A - m a t r i x  C o e f f i c i e n t  Change E q u a t io n s , "  INFORUM S u b s c r i b e r ' s  
M ee t ing ,  May 1981.

"The LS Regression  Package, "  INFORUM S u b s c r i b e r ' s  Mee t ing ,
June 1930.



P ro fe s s o r  Clopper Alrcon 
Department  of  Economics 
U n i v e r s i t y  o f  Maryland 
Co l lege  Park ,  FID 20742

Margare t  B u ck le r
I n t e r i n d u s t r y  F o re cas t in g  P ro je c t  
Department  o f  Economics 
U n i v e r s i t y  o f  Maryland 
Co l lege  Park ,  MD 20742

R eferences

P ro fe sso r  Wal lace Oates 
Department of  Economics 
U n i v e r s i t y  o f  Mary land 
Co l lege  Park ,  MD 20742



ABSTRACT

T i t l e  o f  D i s s e r t a t i o n :  Three A p p l i c a t i o n s  o f  I n p u t -O u tp u t  Model ing 

H. David Rob ison,  Doctor  o f  P h i lo s o p h y ,  1983

D i s s e r t a t i o n  d i r e c t e d  by :  Dr.  Clopper Almon, P ro fe sso r  o f  Economic 
s

U n i v e r s i t y  o f  Mary land

A c o n s i s te n t  set o f  equ a t ions  t h a t  d e s c r i b e  an economy were 

f i r s t  t h e o r i z e d  by W a l ra s  i n  h i s  g e ne ra l  e q u i l i b r i u m  sys tem, and 

f i r s t  s p e c i f i e d  i n  an e m p i r i c a l l y  w o r k a b l e  f o r m ,  know n as 

i n p u t - o u t  p u t ,  by  L e o n t i e f .  The i n t e r n a l ,  i n t e r - i n d u s t r y  

c o n s i s te n c y  o f  an i n p u t - o u t p u t  model g i v e s  the  model a p p l i c a b i l i t y  

t o  t h e  f u l l  range  o f  m a c ro e c o n o m ic ,  m i c r o e c o n o m i c ,  and p u b l i c  

p o l i c y  q u e s t i o n s .  T h i s  d i s s e r t a t i o n  p r e s e n t s  t h r e e  new 

a p p l i c a t i o n s  o f  i n p u t - o u t p u t  m ode l i ng ,  one address ing  each o f  the  

p r e v i o u s l y  ment ioned f i e l d s  o f  economics.

The f i r s t  a p p l i c a t i o n  answers t h e  p u b l i c  p o l i c y  q u e s t i o n  o f  

how i n d u s t r i a l  p o l l u t i o n  a ba tem en t  c o s t s  are d i s t r i b u t e d  across  

income c l a s s e s .  T h i s  s t u d y  i s  based on t h e  a s s u m p t i o n  t h a t  

i n d u s t r i a l  p o l l u t e r s  pass the  f u l l  annual  cos t  o f  abatement th rough  

t o  t h e i r  c u s t o m e r s .  By u s i n g  i n p u t - o u t p u t  t a b l e s  t o  t r a c k  

abatement cos ts  f rom i n d u s t r i e s  i n  which they  were i n c u r r e d  th rough  

t o  f i n a l  goods i n d u s t r i e s ,  t h i s  s tudy measures th e  abatement c o s t s  

p e r  d o l l a r  o f  f i n a l  goods produced f o r  each o f  78 i n d u s t r i e s .  A



c r o s s - s e c t i o n a l  s tudy of  persona l  consumpt ion e x p e n d i tu re s  i s  t h e n  

used t o  d e t e r m i n e  the  percentage o f  income t h a t  each income c la ss  

p a i d ,  i n d i r e c t l y /  f o r  i n d u s t r i a l  p o l l u t i o n  a b a t e m e n t .  

A l t e r n a t i v e l y / ,  t he  c a l c u l a t i o n s  are done i n  terms o f  percen tage  of  

p e r s o n a l  c o n s u m p t io n  e x p e n d i t u r e s ,  t o  see  i f  t h e  c o s t s  a r e  

d i s t r i b u t e d  more r e g r e s s i v e l y  than  p re v iou s  s tu d ie s  sugges t .  The 

f i n d i n g s  o f  t h i s  s tudy i n d i c a t e  t h a t  a much g r e a t e r  p e r c e n t a g e  o f  

t h e  i n c o m e  and a s l i g h t l y  g r e a t e r  p e r c e n t a g e  o f  t h e  t o t a l  

e x p e n d i tu re  of  lower income c lasses  pay f o r  i n d u s t r i a l  p o l l u t i o n  

abatement than  i s  t r u e  o f  upper income c la s s e s .

The second a p p l i c a t i o n  looks at  the  long run p r o f i t a b i l i t y  of  

b u i l o i n g  a p la n t  t o  produce e th a n o l  f rom corn f o r  use as an o c ta n e  

b o o s t e r  i n  s u p e r  g a s o l i n e .  The a p p ro a c h  t a k e n  was t o  b u i l d  a 

sub-model t h a t  i s  d r i v e n  by t h e  78  s e c t o r  INFORUM i n p u t - o u t p u t  

m o d e l .  C o n s i d e r a t i o n  i s  g i v e n  i n  t h e  s u b -m o d e l  t o  the  e th ano l  

p la n t  e f f i c i e n c i e s ,  f e d e r a l  and s t a t e  s u b s i d i e s ,  the  p r i c e  of  crude 

o i l /  and the  p r i c e  and a v a i l a b i l i t y  o f  co rn /  s o y ,  and w h e a t .  The 

r e s u l t s  f rom the  sub-model are then  fed  back i n t o  the  INFORUM model 

t o  make c e r t a i n  t h e  f o r e c a s t s  are c o n s i s t e n t .  The f i n d i n g s  o f  t h i s  

s t u d y  a r e :  ( 1 ) t h e  p r o f i t a b l e  use o f  e th a n o l  as an octane b oo s te r  

i s  h i g h l y  dependent  on t h e  p r i c e  o f  c ru d e  o i l  and t h e  l e v e l  o f  

f e d e r a l  and s t a t e  tax  s u b s id ie s  f o r  e th a n o l  use;  and ( 2 ) p r e d i c t e d



l e v e l s  o f  e t h a n o l  p r o d u c t i o n  w i l l  not  r a i s e  the  p r i c e  o f  co rn  t o  

the  p o i n t  o f  making e th a n o l  u n p r o f i t a b l e  t o  produce.

The f i n a l  a p p l i c a t i o n  p re sen ts  an i n p u t - o u t p u t  model d e s i g n e d  

t o  p r o v i d e  f o r e c a s t s  o f  p e r s o n a l  c o n s u m p t i o n  e x p e n d i t u r e s ,  

p r o d u c e r s '  d u r a b l e  e qu ip m e n t  p u r c h a s e s ,  gove rn m e n t  p u r c h a s e s ,  

c o n s t r u c t i o n  p u r c h a s e s ,  e x p o r t s ,  i m p o r t s ,  i n v e n t o r y  change,  and 

ou tp u t  at the  425 s e c to r  l e v e l  c o n s i s te n t  w i t h  the  f o r e c a s t  o f  t h e  

more comprehensive 78 s e c to r  INFORUM model .  S e c to ra l  d e t a i l  on the  

o u t p u t ,  o r  r e a l ,  s i d e  o f  t h e  m ore  c o m p r e h e n s i v e  m o d e l  i s  

c o n s t ra in e d  t o  78 s e c to r s  by t h e  l a c k  o f  d a t a  on t h e  i n c o m e ,  o r  

p r i c e ,  s i d e  o f  t h e  m o d e l .  G iven  a f u l l  78  s e c t o r  f o r e c a s t ,  

e c o n o m e t r i c a l l y  e s t im a te d  e qu a t ion s  are used t o  p ro d u c e  f o r e c a s t s  

o f  e a c h  o f  t h e  s e v e n  f i n a l  demands a t  t h e  425 s e c t o r  l e v e l .  

C o n s i s t e n c y  i s  m a i n t a i n e d  b e t w e e n  e a c h  o f  t h e  d e t a i l e d  and 

a g g r e g a t e  f i n a l  demand t y p e s  by t h e  use o f  a c r o s s  e q u a t i o n  

c o n s t r a i n t s ,  o r  by s c a l i n g  t h e  d e t a i l e d  f o r e c a s t .  F o r e c a s t s  o f  

o u t p u t  a re  t h e n  o b t a i n e d  by pass ing  th e  sum o f  the  f i n a l  demands 

th rou gh  a 425 s e c to r  i n p u t - o u t p u t  m a t r i x .  Whi le c o n s i s te n c y  o f  the  

aggregate  and d e t a i l e d  o u tp u ts  i s  n o t  m a t h e m a t i c a l l y  g u a r a n t e e d ,  

t h e  d i f f e r e n c e s  are on ly  m in o r .
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Chapter 1 

Overview of Study

The in te rna l in te r ind us try  consistency of input-output models makes 

them applicable to  a wide range of macroeconomic, microeconomic, and 

public  po licy  questions. Yet, input-output modelers, l ik e  most economic 

modelers, are re g u la r ly  faced with the question of how to  apply f a i r l y  

general models to  solve p a r t ic u la r  problems. Many o f the problems are 

solved e a s i ly ,  or with a minimum of e f f o r t ,  but a few require additiona l 

modeling. Th is  d is s e r ta t io n  presents th re e  such app lica tion  models 

which draw upon a general input-output model. These a p p l ic a t io n s  are 

designed to  answer: (1 ) th e  p u b l ic  p o l ic y  q u e s t io n , "Who pays fo r  

in d u s tr ia l  p o l lu t io n  abatement? " (2)the microeconomic question , " W i l l  

i t  be p ro f i ta b le  in  the long run to  bu ild  a plant to  produce ethanol fo r  

use as an octane booster? " and (3)the economic modeling question, "How 

can more de ta iled  sectoral forecasts be obtained without s a c r i f ic in g  the 

good fo re c a s t in g  p ro p e r t ie s  o f a more aggregate model?" Each of the 

three a p p l ic a t io n s  is  presented as a separate essay, l in ke d  to  the 

o th e rs  o n ly  in  theme and in  th e  use o f th e  INFORUM 7 8 - s e c to r  

input-output model.

To answer these questions, substantia l use is  made o f the INFORUM 

7 8 -se c to r  in p u t-o u tp u t  (1 -0 ) model, ca lled LIFT. LIFT is  a 78-sector



input-output and macroeconomic model th a t  is  closed w ith  respect to  

income. As the phrase "c losed  w ith  respect to  income" im p lies , LIFT 

determines income endogenously. This p a r t i c u la r  fe a tu re  insu res  th a t  

the LIFT fo re c a s ts  of product f in a l  demands and outputs are consistent 

w ith forecast prices and income, a feature important in  both the  second 

and th i r d  app lica tions.

The f i r s t  a p p l ic a t io n ,  presented in  chapter 2 ,  addresses the 

question o f who pays fo r  i n d u s t r ia l  p o l lu t io n  abatement. Previous 

s tu d ie s  t o  address  t h i s  q u e s t io n  s im ply assumed th a t  i n d u s t r ia l  

abatement costs were d is tr ib u te d  across income classes in  p ro p o rt io n  to  

consumption expend itu res because of d i f f i c u l t i e s  in  fo l lo w in g  the 

in te r in d u s try  flow of products. Rather than assuming a d i s t r i b u t i o n ,  

t h i s  study attempts to  measure the d is t r ib u t io n  of in d u s tr ia l  abatement 

costs across income classes fo r  the years 1973 and 1977. The f i r s t  step 

in  measuring the d i s t r i b u t i o n  i s  to  pass the  v e c to r  o f  p o l l u t i o n  

abatement costs per d o l la r  of output through the 1-0 matrix to  determine 

the abatement costs per d o l la r  of output fo r  each of the 78 1-0 sectors. 

More s p e c i f i c a l l y #  the vec to r of abatement costs is  m u lt ip l ie d  by the 

1-0 to ta l  requirements m atrix , calculated as ( I  -  A) . Then by using 

the  consumption p a t te rn  fo r  each of 20 income classes obtained from a 

cross-sectional study used in  developing LIFT's consumption fu n c t io n s ,  

toge ther, w ith  the resu lts  of the f i r s t  step, i t  is  simple to  determine 

both the percentage of income and the percentage of expend itu re  each 

income c lass  pays, i n d i r e c t l y ,  f o r  i n d u s t r ia l  p o l lu t io n  abatement. 

Because the analysis is  both s ta t ic  and h is to r ic a l ,  there is  no need fo r
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the forecasting properties of the LIFT model. Instead, information that 

went in to  LIFT is  used without invo lv ing the whole model.

The second of the three essays looks at the long-run p r o f i t a b i l i t y  

of bu ild ing  a plant to  produce ethanol fo r  use as an octane booster. In 

th is  ap p lica tio n , LIFT is  used as a d r ive r fo r  a sub-model tha t provided 

g r e a te r  d e t a i l  f o r  th e  a g r i c u l t u r e  and corn  m i l l i n g  s e c to r s .  

C o n s id e ra t io n  i s  g iv e n  in  th e  sub-model t o  th e  e th a n o l  p la n t  

e f f i c i e n c ie s ,  fe d e ra l and state subsidies, the price of crude o i l#  and 

the price and a v a i l a b i l i t y  o f corn , soy, and wheat. The key to  the 

accuracy of the sub-model is  the a b i l i t y  of LIFT to  produce long term 

forecasts of outputs and prices tha t are consistent w ith an exogenously 

s p e c i f ie d  crude o i l  p r ic e .  Previous s tu d ie s ,  which have lacked the 

a b i l i t y  to  produce consistent long term economy-wide fo re c a s ts ,  have 

e ith e r assumed a g r ic u l tu ra l  prices to  be constant and focused on ethanol 

p ro d u c t io n ,  or assumed ethanol production to  be p ro f i ta b le  and focused 

on the a g r ic u l tu ra l  e f fe c ts  of la rge scale e thano l p ro d u c t io n . The 

current study is  the only one which combines determination of p ro f i ta b le  

e thano l p ro d u c t io n  w ith  the a g r i c u l t u r a l  p r ic e  e f fe c ts  in  a single 

long-term framework.

The f in a l  essay presents one answer to  the question of how best to  

provide greater sectoral d e ta i l  in  an I - 0 model, without s a c r i f ic in g  the 

good f o r e c a s t in g  p ro p e r t ie s  o f a more aggregate model. LIFT has 

re la t iv e ly  stable f in a l  demand functions and is  closed w ith  respect to  

incom e, bo th  h ig h ly  d e s i r a b le  p ro p e r t ie s  fo r  a long-te rm  model.
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However, sectoral d e ta i l  on the output side of LIFT is  constrained to  78 

sec to rs  by the lack o f data on the income s id e . In  order to  ta ke  

advantage o f these p ro p e r t ie s ,  the  425 sec to r Detailed Output Model 

(DOM) is  constructed with l inks  to  LIFT such tha t the deta iled forecasts 

of personal consumption e xp end itu re s , producers* durab le  equipment, 

governm ent p u rch a se s , c o n s t ru c t io n  purchases, im p o rts , e x p o r ts ,  

inventory change, and outputs w i l l  be consistent w ith the more aggregate 

LIFT fo re c a s t .  By re q u ir in g  th a t  the d e ta i le d  fo re c a s ts  of f i n a l  

demands sum to  the LIFT f in a l  demands, the deta iled forecasts of f in a l  

demands and outputs should be consistent w ith the price/income fo re ca s t 

o f LIFT. Thus, none of the good fo re c a s t in g  p ropert ies  of LIFT are 

lo s t ,  while sub s tan tia l ly  greater d e ta i l  is  obtained. DOM provides LIFT 

with forecasts of the co e ff ic ie n ts  of the 1-0 matrix and severa l o the r 

m a tr ices  because the m atrices are best forecast at the more deta iled  

leve l and because th is  procedure helps maintain consistency in  the f in a l  

demand fo re c a s ts .  Once fo re c a s t a t the DOM le v e l o f d e t a i l ,  these 

m a tr ic e s  are aggregated to  the LIFT le v e l and used in  making LIFT 

forecasts. This ' f r ie n d ly *  l ink ing  of the two models should help both 

produce be tte r forecasts.

Before tu rn in g  to  the s p e c i f ic  a p p l ic a t io n s ,  i t  should again be 

noted tha t each app lica tion  presented is  w r i t t e n  as a separate essay. 

Hence, some of the d e s c r ip t iv e  m a te r ia l  is  repeated in  each chapter. 

Also, fo r  readers who are unfam iliar with the workings of an 1-0 model, 

i t  may be best to  read chapter 4 , which describes the basic workings of 

an 1-0 model, before reading chapters 2 and 3.
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Chapter 2
Who Pays For In d u s tr ia l  P o llu t ion  Abatement?

Th is  study addresses the q u e s t io n  "Who pays f o r  i n d u s t r i a l  

p o l lu t io n  abatement, the r ich  or the poor?" When an e le c t r ic  u t i l i t y  is  

re qu ire d  to  in s ta l l  a new p a r t ic le  p re c ip ita to r  in  i t s  smoke stack, who 

u lt im a te ly  bears most of the cost of the p re c ip a ta to r ,  high income or 

low income people? Some e le c t r i c i t y  is  sold d i re c t ly  to  consumers. The 

d is t r ib u t io n  of the d ire c t sales to  consumers portion of abatement costs 

is  e a s i ly  determined by looking at the re la t iv e  percentages of income 

the r ic h  and the poor spend on e l e c t r i c i t y .  However, some of the  

e l e c t r i c i t y  is  so ld  to  copper sm e lte rs , and the smelters s e l l  copper 

ingot to  wire drawers (who also buy e le c t r i c i t y ) ,  who s e l l  some w ire  to  

r e f r ig e r a to r  producers, who s e l l  re fr ig e ra to rs  to  households. Not only 

must a l l  the intermediate flows fo r  e l e c t r i c i t y  be fo l lo w e d ,  b u t ,  a l l  

in te rm e d ia te  f low s fo r  a l l  products must be fo l lo w e d  to  the f i n a l  

consumers to  determine f u l l y  who pays f o r  i n d u s t r i a l  p o l l u t i o n  

abatement. In  answering t h i s  q u e s t io n , de ta iled  measurements of the 

d is t r ib u t io n  of in d u s t r ia l  p o l lu t io n  abatement costs across twenty 

income classes, as a percentage of consumers's income and expenditures, 

are made fo r  the years 1973 and 1977. Three fac to rs : the magnitude and 

d is t r ib u t io n  of abatement costs across in d u s t r ie s ,  the in p u t-o u tp u t  

m a tr ic e s ,  and the consumption patterns by product of the twenty income 

classes, determine the d is t r ib u t io n  of the abatement cost burden. These 

estimates, summarized in  Tables 2 .3 -2 .7 , were made under the assumption 

th a t  each in d u s try  passes i t s  f u l l  abatement costs in to  the prices i t  

charges fo r  the goods or se rv ices  produced, and th e re fo re  th a t  the



burden is  u lt im a te ly  borne by the f in a l  consumers.

Abatement costs fo r  each f i rm  inc lude  only the costs of abating 

p o l lu t io n  generated by the f i rm ,  and not the cost of abatement equipment 

b u i l t  in to  the goods the f irm  produces. Thus, the  cost of abatement 

equ ipm ent b u i l t  i n t o  a u to m o b i le s  i s  no t counted as abatement 

expenditures made by automobile manufacturers. Instead, these abatement 

costs appear as abatement costs incurred by the purchasers of the goods. 

I f  purchased by a consumer, the cost of abatement equipment in  a car is  

counted as a d ire c t purchase of abatement equipment by the consumer and 

is  of no concern in  th is  study. However, i f  a f irm  purhcases a car, the 

abatement equipment is  then included as pa rt  o f the purchasing f i r m 's  

abatement costs.

Measuring the d is t r ib u t io n  of the burden of p o l lu t io n  abatement has 

been attempted in  several ways fo r  various portions of to ta l  abatement 

costs. Although these studies generally handled other portions of to ta l  

abatement costs w e l l ,  none has d i r e c t l y  measured the d i s t r i b u t i o n  o f 

i n d u s t r i a l  abatement costs, la rge ly  because of d i f f i c u l t i e s  in  trac ing 

out the in te r in d u s try  e f fe c ts .  The in te r in d u s try  movements of products, 

and the abatement costs im p l ic i t  in  the products, is  v i t a l  to  measuring 

the  d is t r ib u t io n  of costs among f in a l  consumers, because most abatement 

occurs at a very basic level of production (S te e l)  ra th e r  than a t the 

f in a l  goods level (Household appliances). I f  the m ajority  of costs were 

in c u rre d  by consumer goods manufacturers, the costs could be assigned 

d i re c t ly  to  the consumers of the various products. However, th is  is  not 

the case, and the in p u t-o u tp u t  m a tr ix  i s  necessary to  a l lo c a te  the 

abatement costs to  consumer products indus tr ies .



The in d u s t r ia l  abatement cost burden is  un like ly  to  be d is tr ib u te d  

in  proportion to  income, given tha t spending ra tes  and market baskets 

d i f f e r  across income classes. I f  the costs of a l l  goods contained the 

same percentage of p o l lu t io n  abatement c o s ts ,  low income groups would 

spend a g re a te r  percentage of th e i r  income on abatement, because they 

spend a larger f ra c t io n  of t h e i r  income than do upper income groups. 

However, the im p l i c i t  abatement content of goods does vary across 

in d u s tr ie s , and the market basket consumed by low income groups tends to  

contain a greater percentage of high abatement costs n e c e s s it ie s  (such 

as e l e c t r i c i t y ) ,  and a s m a lle r  percentage o f low abatement cost 

services, than does the market basket consumed by high income groups. 

Thus, both because spending ra tes  and market baskets d i f f e r  across 

income c la s s e s , th e  burden o f  abatement c o s ts  i s  l i k e l y  t o  be 

d is tr ib u te d  in  a regressive manner.

Section  two o f t h i s  paper w i l l  review how prev ious attempts at 

measuring the d is t r ib u t io n  of abatement costs handled the in d u s t r ia l  

co s ts .  In  section three the method and data used in  th is  study w i l l  be 

discussed, while the resu lts  w i l l  be presented in  section fou r.

Section 2: Previous Studies

Because of the d i f f i c u l t i e s  in  trac ing  the in te r in d u s t r y  e f f e c t s ,  

several recent a r t ic le s  have assumed that in d u s tr ia l  abatement costs are 

d is t r ib u te d  in  p roportion  to  personal consumption expenditures. While 

th is  assumption a llocates the costs in  a regressive manner, i t  misstates 

the t ru e  d i s t r i b u t i o n  to  the ex ten t t h a t  income groups purchase 

d i f f e r e n t  market baskets o f goods w ith  va ry ing  im p l i c i t  le v e ls  of



abatementcost. Studies by Gianessi, Peskin, and Wolff (11) and Gianessi

and Peskin (10) make exactly th is  assumption. A th i r d  study, by Dorfman

and Snow(8), makes bas ica lly  the same assumption w ith  the exception  of

the abatement costs o f e le c t r i c a l  u t i l i t i e s .  E le c tr ica l u t i l i t i e s '

abatement c o s ts  were assumed to  be d i s t r i b u t e d  s l i g h t l y  more

re g re s s iv e ly  than the general personal consumption expenditure pattern.

This assumption ce r ta in ly  holds i f  only d ire c t  consumption is  considered

but, i t  is  unclear whether the assumption holds when a l l  in te r in d u s t r y

e f fe c ts  are considered. Dorfman and Snow reported attempts to  measure

the in te r in d u s t r y  p r ic e  e f f e c t s ,  but found them to  be to o  w id e ly

d i f fu s e d  over a l l  commodities to  draw any conclusions. While Dorfman

and Snow's method is  an improvement over Gianessi and Peskin*s, i t  s t i l l

has the same basic f law , the assumption of s im ila r  market baskets across
2income c lasses . Other than the handling o f i n d u s t r i a l  p o l l u t i o n  

abatement c o s ts ,  the se  s tu d ie s  g e n e r a l ly  were q u i te  good, w ith  

i n t e r e s t i n g  approaches t o  m easuring  th e  d i s t r i b u t i o n  o f  th e  

non-industr ia l costs.

Lake, Hanneman and Oster (12) attempted to  forecast the change in  

welfare brought about by the Water P o llu t ion  Control Act Amendments of 

1972, under the assumption th a t the provisions of the act were met as 

stated. The Strategic Environmental Assessment System (SEAS) model, a 

c o l le c t io n  of severa l models including the INFORUM input-output model, 

was used to  measure the p r ic e  changes g iven fo re c a s ts  o f abatement 

co s ts . A p r ic e  model was run to  prov ide fo re c a s ts  of price changes 

caused by abatement cos ts ; the fo re c a s ts  were then fe d  i n t o  th e  

input-output framework to  measure in te r in d u s try  e f fe c ts .  ^



Assuming th a t  a l l  abatement costs were accounted fo r ,  there are 

s t i l l  several problems with the Lake, Hanneman, and Oster s tudy . One 

problem, one tha t introduced a regressive b ias, was the omission of the 

abatement costs of service in d u s t r ie s ,  on which upper income classes 

spend a g re a te r  percentage of income. ** While service sectors have 

r e la t i v e l y  sm all abatement co s ts ,  they do have some impact on th e  

o v e ra l l  d i s t r i b u t i o n ,  and should not be overlooked. A second problem, 

one with the forecasting technique, was th a t  no in d u s t r ia l  p rodu c t ion  

process changes were p e rm it te d ,  and thus the abatement costs were 
4

overestimated. The probable e ffec t of th is  assumption was to  increase 

the regressive b ias, making the d is t r ib u t io n  look more re g re ss ive  than 

i t  ac tua lly  is .  The focus of the Lake, Hanneman, and Oster study is  the 

manufacturing secto rs  which have high abatement costs, costs which are 

d is tr ib u te d  re g re s s iv e ly .  By not a l lo w in g  process change, they are 

i m p l i c i t l y  m a in ta in in g  or in c re a s in g  the  measured re g re s iv i ty  of the 

d is t r ib u t io n .  A th i r d  problem, one of c l a r i t y ,  i s  th a t  the re p o r t  is  

not s p e c i f ic  on how the p r ic e  changes were determined. Because the 

report d iscusses the e f fe c ts  of va r ious  market s t ru c tu re s  on p r ic e  

changes, i t  would seem th a t  more was done than s imply to  pass the 

increased costs in to  p r ic e s ,  but e x a c t ly  how the p r ic e  changes were 

determined is  not c lear.

Section 3 . Method and Data

T h is  s tu d y  a t te m p ts  to  measure d i r e c t l y  the d i s t r i b u t i o n  o f 

i n d u s t r i a l  abatement costs across twenty income c la s s e s  by u s in g



published abatement cost data, INFORUM's 78 sector input-output tab les , 

INFORUM's investment m atrix , and the  1972 Bureau o f Labor S t a t i s t i c s  

c r o s s - s e c t io n a l  consumer expend itu re  survey- A l l  of the annual 

abatement costs are assumed to  be passed through in to  the p r ice s  of 

p rodu c ts . This assumption makes the price changes easy to  trace out in  

the input-output framework described below. When the consumer purchases 

a good, he presumably pays fo r  the f u l l  costs o f producing th a t  good, 

in c lu d in g  any abatement cos ts . The in d u s t r ia l  abatement cost burden 

borne by each consumer then is  determined by his p a r t icu la r  consumption 

p a t te rn ,  g iven the abatement costs fo r  producing each good. I t  should 

be noted that no attempt is  made to  measure the change in  the welfare of 

consumers caused by the p r ic e  changes a t t r ib u t a b le  to  i n d u s t r i a l  

p o l lu t io n  abatement. In add it ion , no e f fo r t  is  made to  ca lcu late what 

the price changes would have been had a l l  environmental standards been 

met.

The assumption of f u l l  pass through of p o l lu t io n  abatement costs is  

a reasonable long-term  assumption. In  the  long run, each f irm  must 

cover a l l  costs and earn a normal re tu rn  on investment or e x i t  the 

in d u s t r y .  Without f u l l  cost pass through, competitive firm s w i l l  earn 

sub-normal p ro f i t s  and w i l l  eventually leave the in d u s try  u n t i l  those 

t h a t  rem ain can earn  normal p r o f i t s .  Two a l te r n a t iv e s  to  t h i s  

assumption are: greater than or less than f u l l  cost pass th roug h . In  

an o l i g o p o l i s t i c  in d u s t r y ,  i t  i s  poss ib le  that the increase in  costs 

w i l l  bring about a price increase greater than the increase necessary 

s im ply to  cover cos ts . The Lake, Hanneman, and Oster study discusses 

th is  p o s s ib i l i t y  more f u l l y .  A price increase covering less than 100
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pe rcen t o f costs  is  p o s s ib le ,  perhaps l i k e l y ,  in  h ig h ly  competive 

industr ies  with the capacity fo r  ove rp rodu c t ion . A g r ic u l tu re  is  the  

in d u s t ry  th a t  best f i t s  t h i s  descrip tion , p a r t ic u la r ly  fo r  crops tha t 

have a price support system. By assuming simple cost pass through in to  

p r i c e s ,  th e  p rob lem s a s s o c ia te d  w i th  m arket power and p e r fe c t  

competition are avoided but, an e rro r  of unknown d ire c t io n  and magnitude 

i s  in troduced  fo r  each sec to r w ith  e i th e r  problem. Th is e r ro r  i s  

discussed in  more d e ta i l  below.

I t  i s  expected th a t  abatement costs w i l l  be d is t r ib u te d  in  a 

regressive manner, as a percentage of income and as a percentage of 

exp end itu re . The d i f fe re n c e s  in  spending ra te s  and market baskets 

across income classes, as described above, u n d e r l ie  t h is  e x p e c ta t io n .  

Previous s tu d ie s ,  other than the Urban Systems report,  have considered 

on ly  the spend ing-ra te  d i f fe re n c e s  when a l lo c a t in g  th e  burden in  

p ro p o r t io n  to  consumption expend itu res . Use of the cross-sectional 

study w i l l  capture both the s p e n d in g -ra te  and th e  m a rk e t-b a s k e t  

d i f fe re n c e s .  In  order to  assure that the d is t r ib u t io n  is  at least as 

re g re ss ive  as i s  shown, every e f f o r t  was made to  u n d e rs ta te  th e  

re g re ss ive  na ture of the d is t r ib u t io n ,  p a r t ic u la r ly  in  cases where the 

data are questionable.

The percentage of each income group's income (or expenditure) th a t  

pays fo r  the costs of in d u s tr ia l  p o l lu t io n  abatement im p l ic i t  in  goods 

purchased is  calculated by the fo llow ing method.

PY. = P ( I-A *)~1 CY.

and
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PEi  = P ( I - A * ) “ 1 CEi

where:

i  = 1 ,2 , . . . ,2 0  s ign ify ing  the income class; 1=lowest income,
20= highest income 

PY. = the percentage of income of income class i  tha t pays 
1 fo r  in d u s tr ia l  p o l lu t io n  abatement 

PE. = the percentage of to ta l  personal consumption expenditures 
1 tha t pay fo r  in d u s tr ia l  p o l lu t io n  abatement 

P s= a vector containing p o l lu t io n  abatement costs fo r  each 
of the 78 INFORUM sectors divided by the output of the 
respective industry

ik —1(I-A  ) = a " to ta l  requirements" m atr ix , modified to  include 
cap ita l costs per un it of output (discussed below) 

CY. = a vector containing the purchases from each industry by 
income class i  as a percentage of income 

CE. = a vector containing the purchases from each industry by
1 income class i  as a percentage of expenditures

The percentage of income or expend itu re  each income c lass spends on 

p o l lu t io n  abatement i s  ca lc u la te d  fo r  to ta l  abatement costs, and fo r  

each of four component parts : payments to  governments fo r  p o l lu t io n  

abatement, a i r  p o l lu t io n  abatement, water p o l lu t io n  abatement, and so l id  

waste d is p o s a l  c o s ts .  T h is  d iv is io n  perm its  exam ination of the 

d is t r ib u t io n  of costs fo r  each of these types of abatement expenditures 

i n d iv i d u a l l y .  Hence, the equations tha t f u l l y  describe the model are:

PYki = Pk CI- a V 1  CYi

PEik  = pk CI- a V 1  CEi  
where:

k = 1,2 ,3,4 ,5 1 = to ta l  abatement costs (sum of 2 -  5)
2 = payments to  government
3 = a i r  p o l lu t io n  abatement costs
4 = water p o l lu t io n  abatement costs
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5 = so l id  waste disposal costs 
PYj. = the percentage of income of income class i  that pays 

fo r  in d u s tr ia l  p o l lu t io n  abatement of type k 
PE.. = percentage of to ta l  personal comsumption expenditures

1 tha t pay fo r  in d u s tr ia l  p o l lu t io n  abatement of type k 
P. = a vector containing the abatement-cost-to-output ra t io  

fo r  each of the 78 INFORUM sectors fo r  each of the f iv e  
types of abatement costs k 

The other variables are as described above.

An e lem ent, A i j ,  o f an in p u t-o u tp u t  c o e f f i c ie n t  m a t r i x ,  o r A 

m a t r i x ,  shows the  percentage of the output of in d u s try  j  th a t  i s  

purchased as an intermediate flow from in d u s ty  i .  The standard t o t a l  

requirements m a tr ix ,  ( I -A )  ,  shows what production is  necesary, from 

each industry l is te d  as a row, to  produce a d o l la r  of output of any 

industry l is te d  as a column. An element, R i j ,  of the to ta l  requirements 

matrix shows the output of industry i  necessary to  make a d o l la r 's  worth 

of in d u s try  j ' s  output. The d iffe rence between A ij and Rij is  tha t the 

A ij describes only the d ire c t purchases from industry  i  by in d u s try  j ,  

where R ij inc ludes  the d i r e c t  purchases as w e l l  as th a t  p o r t io n  of 

purchases by each other industry which is  eventually sold to  industry j .  

For example, the e le c t r ic  u t i l i t y  (row) to  the auto in d u s try  (column) 

R ij  inc ludes  the d i r e c t  sales o f e l e c t r i c i t y  to  autos, the sales to  

stee l manufacturers tha t go in to  au tos , the sa les to  i r o n  ore mining 

which go in to  making the steel which, in  tu rn ,  goes in to  producing the 

autos, and tha t portion of sales to  a l l  other indus tr ies  which is  la t e r  

sold to  the auto manufacturing sector.

Capital goods necessary to  produce output are not considered in  the 

A m a tr ix ,  but are considered in  the investment, or 'B ' ,  m atrix. The B 

matrix ind icates the industry composition o f the investment purchases
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f o r  each o f th e  in v e s tm e n t s e c to rs .  An e lement, B i j ,  shows the 

percentage of investment of sector j  tha t comes from in d u s try  i .  The 

INFORUM B m a tr ix  has on ly  55 investment secto rs  (columns) w ith  78 

in d u s try  s e l le r s  ( ro w s ). For t h i s  s tudy , INFORUM's 55 investm ent 

sec to rs  were spread to  78 sectors, by placing the same column of the 55 

order B matrix in  each of the 78 industry columns th a t  were aggregated 

t o  form tha t investment sector. For example, sectors 2 ,3 , and 5 of the 

78 industry d e ta i l  made up sector 3 of the 55 investment s e c to rs .  To 

form the  78 sec to r B m atrix , column 3 of the 55 order B matrix was put 

in  columns 2 ,3 , and 5 of the 78 sector matrix.

From the fa c t  th a t  c a p i ta l  f lows are not considered in  th e  A 

m atrix , i t  fo llows tha t the standard to ta l  requirements m atr ix , ( I-A ) ,  

also accounts fo r  only the intermediate flow of materia ls . Thus, i f  the 

p o l l u t i o n  abatement vec to rs  fo r  1973 and 1977 were m u l t ip l ie d  by 

standard to ta l  requirements matrices, the abatement costs i m p l i c i t  in  

the cap ita l goods used in  the production process by each sector would be 

missed. Augmented A matrices, ones tha t include the cap ita l costs per

un it  of output, were constructed fo r  the years 1972 and 1977 as fo llow s:
if if if 

A = A + B ,  where A i s  a standard A m a tr ix ,  and B i s  a B m a tr ix *

scaled so tha t each column sums to  the depreciationrto-output ra t io  fo r

tha t s e c to r .  ^ Note th a t  the d e p re c ia t io n  f ig u re s  d id  not inc lude

d e p re c ia t io n  on p o l lu t io n  abatement equipment, costs already accounted
7 *fo r  in  the p o l lu t io n  vector. Using the A matrices fo r  1972 and 1977, 

" c a p i ta l - in c lu d e d "  t o t a l  requirements m a t r ic e s  were c a lc u la t e d ,

The th re e  major sources fo r  the p o l lu t io n  abatement data were Tjje.
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S i j r v e ^ o f  _Cu££en£_Busig§ss (SCB) o f  J u n e , 197 8 and th e  Cur r e n t _

lD ^y§ t£ iS i-B § E 2 £ ii__P2 i ! y £ i 2 Q_Abatement_Cgst_and_E2 gendi£ii£e§ ( pACE) f or

1973 and 1977. The PACE r e p o r t s  p ro v id e  annua l o p e ra t in g  and

maintenance costs (d irec t operating expenses, depreciation, and in te res t

on loans) fo r  the manufacturing ind us tr ie s , at the f iv e  d ig i t  Standard

In d u s tr ia l  C la ss if ica t io n  (SIC) le v e l ,  w ith  d e t a i l  fo r  the  abatement

costs fo r  a i r  p o l lu t io n ,  water p o l lu t io n ,  s o l id  waste d isposal, and

payments to  government. When aggregated from the f iv e  d ig i t  SIC to  the

78 s e c to r  l e v e l ,  the manufacturing data account f o r  40 of the 78
8sectors.

Investment in  p o l lu t io n  abatement equipment data are ava ilab le from 

the SCB at an aggregated leve l fo r  27 of the non-manufacturing s e c to rs .  

These sec to rs  are p r im a r i ly  s e rv ic e s ,  m in ing , and u t i l i t i e s  (except 

e le c t r i c ) .  The aggregates were allocated to  the in d iv id u a l  sec to rs  in  

p ro p o r t io n  to  the output of the sectors involved. For example, i f  10 

m i l l i o n  d o l la r s  is  the aggregate t o t a l  to  be d iv id e d  among th r e e  

s e c to rs ,  and the output o f the sec to rs  i s  200# 300, and 500 m il l io n  

do lla rs  per year, the costs would be allocated 2 m i l l io n  d o l la rs  to  the 

f i r s t  sector# 3 m i l l io n  to  the second, and 5 m i l l io n  to  the th i r d .  To 

move from investment in  p o l lu t io n  abatement equipment to  an ope ra ting  

and maintenance (0+M) estimate, the investment f igu res were m u lt ip l ie d  

by the ra t io  of 0+M to  investment f o r  a l l  the manufacturing s e c to rs .  

Th is  t o t a l  was then a l lo c a te d  to  a i r ,  w a te r, s o l id ,  and government 

payments in  the same p ro p o r t io n s  as the t o t a l  fo r  a l l  manufacturing 

s e c to rs :  7 percent to  payments to  government, 41 percent to  a i r ,  35 

percent to  water, and 17 percent to  so l id  waste disposal. M anipu la ting
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the data in  th is  way is  probably not unreasonable, because the abatement 

costs  f o r  these secto rs  are very s m a ll ,  together making up less than 

nine percent of to ta l  abatement investment in  e i th e r  yea r. A te s t  run 

u s in g  double the abatement costs obta ined by the  described method 

reduced the regressive nature of the d is t r ib u t io n  only s l ig h t ly .  Thus, 

the re s u l ts  are not heavily dependent on the abatement costs fo r  these 

sectors.

Of th e  78 s e c to r s ,  th e  PACE re p o r ts  p ro v id e d  d a ta  on 40 

manufacturing sectors, and the SCB added 27 service, mining, and u t i l i t y  

(e xce p t e le c t r i c )  s e c to rs .  Of the remaining s e c to rs ,  nine had no 

applicable abatement data, while the ag r icu ltu re  and e le c t r i c  u t i l i t e s  

sec to rs  had no s in g le  co n s is te n t source fo r  a l l  the data. The main 

d i f f i c u l t y  with the ag r icu ltu re  sector is  th a t  the fe d e ra l  government 

pays between 20 and 90 percent of farmers' abatement costs, depending on
9

the  s ize  of the farm and ty p ic a l crops grown. (There is  an upper l im i t

on the actual d o l la r  amount the government w i l l  pay to  an in d iv id u a l

fa rm e r .)  P rices  o f a g r i c u l t u r a l  products probably re f le c t  only that

portion  o f the costs th a t  farmers paid fo r  themselves, and not the

government's share. Hence, the a g r ic u ltu ra l abatement costs used fo r
101973 and 1977 are "best guesses" at the true costs tha t farmers pa id . 

Because low income classes spend a greater percentage of income on food 

and a g r ic u l tu ra l  products, the "best guess" a t a g r i c u l t u r a l  abatement 

costs  were chosen on the low side of the reasonable range of estimates 

to  avoid introducing a regressive bias to  the study.

E le c t r i c  u t i l i t i e s  i s  a sec to r  of p a r t i c u la r  im portance when 

d iscuss ing  p o l lu t io n  abatement, because i t  accounts fo r  between 20 and
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45 percent of a l l  in d u s tr ia l  abatement cos ts . No s in g le  data source 

prov ided cost es tim ates th a t  were consis tent with data fo r  the other 

sectors. Estimates f o r  1977 annual costs range from 2 to  5 b i l l i o n  

d o l la r s ,  w h ile  estim ates o f investment in  abatement equipment ranged 

from 1.5 to  3.4 b i l l i o n  d o l la rs .  The 1977 base case value of s l i g h t l y  

more than 3 b i l l i o n  d o l la r s  i s  obtained by m u lt ip ly ing  the investment 

f ig u r e  in  the SCB by the Environmental P ro te c t io n  A gency 's  (EPA) 

estim ated  op e ra t ing  cost to  investment ra t io  fo r  e le c t r ic  u t i l i t i e s .  

(The resu lts  of measuring the d is t r ib u t io n  using th is  f ig u r e  are g iven 

in  Tables 4 .2 ,  4 .4 ,  4 .7 ,  and 4 .8 .)  Both the Council on Environmental 

Quality (CEQ) 1978 report (9) and the EPA estim a te  th a t  the abatement 

c o s ts  fo r  e le c t r i c  u t i l i t i e s  in  1977 were approx im ate ly  5 b i l l i o n  

d o l la rs .  However, cost estim ates fo r  o ther in d u s t r ie s  from both of 

these sources are h igher than those in  the PACE report used fo r  th is  

study. Thus, fo r  consistancy and to  minimize the estimated reg ress iv ity  

the lower f ig u re  was chosen fo r  the base value.

An intermediate step in  measuring the d is t r ib u t io n  o f costs is  to  

c a lc u la te  each s e c to r 's  abatement costs per d o l la r  of output, which is  

done by m u l t ip ly in g  the  p o l lu t io n  abatement vec to r  by the c a p i t a l  

in c lu d e d  t o t a l  re q u ire m e n ts  m a tr ix .  Th is step y ie ld s  the t o t a l  

abatement costs per d o l la r  of purchase fo r  each of the 78 in d u s t r ie s ,  

in c lu d in g  in  the t o t a l  both d ire c t  and in d ire c t  abatement costs. For 

example, the abatement costs per d o l la r  o f purchase of motor v e h ic le s  

in c lu d e s  not only abatement costs incurred at the f in a l  assembly le v e l,  

but also the abatement costs f o r  the s te e l ,  e l e c t r i c i t y ,  and o th e r 

m a te r ia ls  used in  producing the  component parts of the veh ic le . The
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remaining step in  ca lcu la ting the d i s t r i b u t i o n  o f abatement costs by 

income class is  to  m u lt ip ly  the resu lts  of the f i r s t  step by the vector 

of consumption purchases fo r  each income class.

The f i n a l  data needed fo r  th e  d i s t r i b u t i o n  measurement are  

consumption purchases from each sec to r by each of the twenty income 

classes. Unfortunately, de ta iled c ro ss -se c t io n a l consumption s tud ies  

a re  not a v a i la b le  fo r  any year a f t e r  1972. A 1972 BLS study does 

provide consumption expenditures on 50 ca te go r ies  o f goods along w ith  

income and taxes paid, fo r  approximately 8000 households. (7800 of the 

observations were used.) Household income was divided by the number of 

persons in  the  household producing the fa m ily 's  per capita income. On 

the basis of per capita income, the households were divided in to  twenty 

income classes, which sha ll be referred to  as v e n t i le s .  The vectors of 

household consumption, fo r  a l l  households f a l l i n g  in t o  each income 

c la s s ,  are summed and d iv id e d  by the t o t a l  number of persons in  tha t 

v e n t i le .  An average, per-capita consumption vector was ca lc u la te d  f o r  

each of the income classes, by summing the consumption vectors fo r  a l l  

people in  the income class and d iv id ing  by the number of people in  th a t  

class«

At t h i s  p o i n t ,  th e  consum ption  vec to rs  are vec to rs  o f 1972

consumption, and un less the  assumption is  made th a t  the consumption

p a t te rn  remains the same, the vectors need to  be 'moved up1 to  become

1973 and 1977 vectors. Data are ava ilab le on the movement of income fo r

each of the ven ti les  fo r  the years 1972 -  1977, so what i s  needed i s  a

d e te rm in a t io n  of how the consumption vectors changed in  response to  a
11change in  income. Engel curves, curves which re la te  consumption of a
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good to  income, prov ide the desired measure. Piece-wise l inea r Engel

curves fo r  the same 50 consumption goods as given in  the cross-sectional

s tu d y  were e s t im a te d  by Paul Devine as p a r t  o f h is  d o c t o r a l
12d i s s e r t a t i o n .  Using th e  a v a i la b le  change in  income da ta , the  

consumption of each good by each income c la s s  was moved up th e  

ap p ro p r ia te  Engel curve to  construct 1973 and 1977 consumption vectors. 

(Note: Using the Engel curves assumes constant r e la t i v e  p r ic e s ,  an 

assumption which may be reasonable fo r  1973 but perhaps not fo r  1977.) 

The f in a l  step in  preparing the consumption data was to  pass the 1973 

and 1977 consumption vectors through a bridge tab le to  disaggregate the 

50 consumption goods to  th e  78 in p u t - o u t p u t  s e c to r s ,  p ro d u c in g  

consumption vec to rs  fo r  each income class at the desired input-output 

sector level fo r  1973 and 1977.

Section 4: Results

The two major find ings of th is  study were as expected: abatement 

costs per d o l la r  of output range from n e a r ly  zero f o r  some service 

sec to rs  to  about 5 .4  p e rc e n t  f o r  e l e c t r i c i t y  in  1977 , and th e  

d i s t r i b u t i o n  o f  abatement costs across income c lasses is  f a i r l y  

regressive. Ind irec t payments fo r  in d u s tr ia l  p o l lu t io n  abatement range 

from .227 to  1.16 percent o f income fo r  the highest and lowest income 

groups respective ly in  1977 (.153 to  .77 percent fo r  1973). Contrary to  

e a r l i e r ,  s t u d ie s '  a s s u m p t io n s ,  th e  c o s ts  a re  a ls o  d i s t r i b u t e d  

re g re s s iv e ly  when measured as a percentage of expenditure, ranging from 

.44 fo r  high income groups to  .54 fo r  low income groups in  1977 ( .307 

to  .372 percent fo r  1973).
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Tables 2.1 and 2.2 l i s t  the d ire c t  abatement costs per d o l la r  of 

output fo r  each industry fo r  the years 1973 and 1977 respective ly . Also 

given is  the a l loca tion  of d ire c t abatement costs per d o l la r  of output 

in t o  i t s  fo u r  component parts . Direct abatement costs range from 4.43 

cents per d o l la r  of ou tput f o r  e le c t r i c  u t i l i t i e s ,  through .140 fo r  

motor veh ic les, to  0.01 fo r  several service sectors.

With the exception  of a few secto rs  ,  such as u t i l i t i e s  (except 

e l e c t r i c ) ,  p e tro le u m  r e f i n i n g ,  a l l  m in in g  s e c t o r s ,  and a i r  

t r a n s p o r ta t io n ,  the abatement costs per d o l la r  of output rose between 

1973 and 1977. T ig h te r  s ta n d a rd s  and g r e a te r  com p liance  w i th  

environm enta l standards were the main reasons fo r  the increasing costs 

per d o l la r  of output. Abatement technology c e r ta in ly  improved during  

the  pe r iod  1973 to  1977 decreasing abatement costs per d o l la r  of output 

bu t, fo r  most sectors the s t r i c te r  standards and increased compliance 

more than o f f s e t  th is  decrease. Improving abatement technology may be 

the explanation fo r  the declin ing cost s e c to rs ,  though fo r  the  mining 

sectors and u t i l i t i e s  the problem may be lack of precise data.

T o ta l abatement costs per d o l la r  of output, the intermediate step 

re s u l t ,  fo r  1973 and 1977 are l i s t e d  in  Tables 2.3 and 2 .2 .  In  most 

s e c to rs ,  the e ffec t of the input-output ca lcu la tions on the 1977 d ire c t 

costs is  to  raise abatement costs per d o l la r  of output by 18 ( e le c t r i c  

u t i l i t i e s )  to  4000 (E a ting  and d r in k in g  e s ta b lish m e n ts . Automotive 

repa ir)  percent. The sectors with the largest percentage increases in  

moving from d i r e c t  to  to ta l  abatement costs were generally the service 

and consumer oriented sectors. One major exception to  th is  ru le  is  the  

e l e c t r i c  u t i l i t y  s e c to r ,  which had on ly  a small percentage change.
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Industr ies with high abatement costs per un it  of output are e a s i ly  read

from Tables 2.3 and 2 .2 ,  and are g e n e ra l ly  the basic manufacturing

in d u s t r ie s  such as: Paper# P la s t ic s ,  A g r i c u l t u r a l  f e r t i l i z e r s .

Chemicals, Copper, S te e l,  Petroleum re f in in g , and E le c tr ic  u t i l i t i e s .

Service sectors such as Retail trade, Real esta te, and Business services

have re la t iv e ly  low abatement costs. Most f i n a l  assembly in d u s t r ie s ,

such as Motor v e h ic le s ,  Ships and boa ts . Household app liances, and
11Computers, f a l l  in  the middle range of abatement costs.

For a m ajority  of sectors, a i r  p o l lu t io n  abatement costs are the 

la rg e s t  percentage of to ta l  abatement costs, followed by water, so l ids , 

and payments to  the government. In  sec to rs  such as Copper, S te e l,  

Stone, c la y ,  and g la s s ,  and Other nonferrous m e ta ls , a i r  p o l lu t io n  

abatement costs are more than twice those fo r  w a te r. Water p o l lu t io n  

abatement costs are g re a te r  than those fo r  a i r  in  in d u s t r ie s  th a t  

produce or use large amounts of chemicals such as: Paper, P r in t in g  and 

p u b l is h in g ,  Other chemicals, and A g r icu ltu ra l f e r t i l i z e r s .  Industr ies 

tha t use vast q u a n t i t ie s  o f chemicals a lso  are the sec to rs  w ith  the 

la rg e s t  s o l id  waste d isposa l costs, costs associated with disposal of 

unwanted chemicals.

The d is t r ib u t io n  of the abatement cost burden across income classes 

became only s l ig h t ly  more regressive between 1973 and 1977. Tables 2.5 

and 2.6 d is p la y  the d is t r ib u t io n  of the burden fo r  1973, measured as a 

percentage of income and expenditure respective ly . Tables 2.7 and 2.8 

p rov ide  the same in fo rm a t io n  fo r  1977. In  1973, .77 percent of the 

income of an average person in  the lowest income c lass  pa id f o r  the
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abatement costs im p l ic i t  in  purchased goods, compared with .157 fo r  the 

highest income class. By 1977 the high income percentage had increased 

t o  .227 , but the low income percentage moved up to  1 .1 6 , a greater 

r e la t i v e  change fo r  the lower income c la s s .  As a p e rce n ta g e  o f 

expenditure, the highest income v e n t i le  experienced an increase from .31 

to  .44 p e rce n t,  compared to  .37 to  .54 fo r  the lowest income v e n t i le .  

The measured d is t r ib u t io n s  fo r  each of the fo u r  types o f abatement 

c o s ts ,  a i r ,  w a te r, so l id s ,  and payments to  government, are regressive, 

though not pe rfec t ly  so.

Payments to  government has the most regressive d is t r ib u t io n  o f the 

fo u r  types of abatement costs, followed by water, so l id  waste, and a i r .  

A quick look back at tab le  2.3 and 2.4 makes i t  easy to  see why payments 

to  government are d is t r ib u te d  re g re s s iv e ly ;  the  on ly  sec to rs  w ith  

s ig n i f ic a n t  payments to  government are T e x t i le s ,  K n it t in g ,  Food, Shoes, 

Paper, E le c t r ic i t y ,  and Other chem icals. Food, c lo th in g ,  shoes, and 

e l e c t r i c i t y  are e s s e n t ia ls  o f l i f e ,  and are goods on which low income 

classes spend a much greater percentage o f t h e i r  incomes than do high 

income c lasses . S im i la r ly  fo r  w a te r, the sec to rs  w ith  the highest 

abatement costs are sectors providing l i f e ' s  necessities. A ir  p o llu t io n  

abatement costs are the costs spread most evenly across a l l  s e c to rs ,  

which explains why they have the least regressive d is t r ib u t io n .

A lternate E le c t r ic i t y  Cost Runs

Due to  the large proportion of a l l  in d u s tr ia l  abatement costs tha t 

are incurred by E le c tr ic  u t i l i t i e s  and the uncerta in ty  as to  the exact 

costs in c u r re d ,  the  d is t r ib u t io n  of the costs across income classes is
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also measured with two a lte rna te  levels of E le c tr ic  u t i l i t i e s  abatement 

costs- The two cost levels chosen represent the high and low end df the 

range o f estim ated costs fo r  E le c tr ic  u t i l i t i e s .  Tables 2.9 and 2.10 

disp lay the resu lts  of the intermediate ca lcu la t ion  o f t o t a l  abatement 

c o s ts  per d o l l a r  o f o u tp u t  and the d i s t r i b u t i o n  ca lc u la te d  as a 

percentage of expenditures re s p e c t iv e ly ,  based on an abatement costs 

estimate taken from the Council on Environmental Quality (CEQ) report of 

1978. Tables 2.11 and 2.12 present the resu lts  fo r  a somewhat lower 

abatement cost estimate. Surp ris ing ly , there is  l i t t l e  or no e f fe c t  on 

th e  d i s t r i b u t i o n ,  de sp ite  lower income classes spending a g re a te r  

percentage of th e i r  expenditures on e l e c t r i c i t y  than do upper income 

classes. (The d is t r ib u t io n  becomes only s l ig h t ly  more regressive as the 

abatement costs f o r  E le c tr ic  u t i l i t i e s  increase.) The reason fo r  th is  

apparent discrepancy can be found in  comparing Table 2.4 with Tables 2.9 

and 2.11, which disp lay the abatement costs per d o l la r  o f output f o r  

each in d u s t r y .  Sectors most s t ro n g ly  a f fe c te d  by the increase in  

E le c tr ic  u t i l i t i e s  abatement costs are the se rv ice  s e c to rs ,  on which 

h igher income classes spend a greater percentage of th e i r  expenditures 

than do lower income c lasses . For example, in  the  CEQ run , t o t a l  

abatement costs per d o l la r  of output fo r  Food and tobacco was 8 percent 

above tha t in  the base case (Table 2 . 4 ) ,  w h ile  t o t a l  abatement costs 

were up by 17 and 24 percent re s p e c t iv e ly  in  the Eating and drink ing 

establishments and Finance and Insurance s e c to rs .  As a re s u l t  o f the 

increase in  in d i r e c t  abatement costs o f s e rv ic e s ,  the upper income 

groups fee l the increase in  abatement costs as much (percentage wise) as 

low income groups. The abatement costs fo r  E lec tr ic  u t i l i t i e s  are then
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only important in  determining the Level of to ta l  abatement costs and not 

th e  d i s t r i b u t i o n  o f  c o s ts  when c a lc u la te d  as a p e rce n ta g e  o f 

expenditure. Of course, when calculated as a percentage of income, the 

larger the abatement costs the more regressive the d is t r ib u t io n ,  because 

of the savings rate d iffe rences. This resu lt is  contrary to  the Dorfman 

and Snow (8) assumption of E le c t r i c  u t i l i t i e s  abatement costs being 

d is tr ib u te d  more regressively than general consumption goods.

When completing a study of th is  na tu re , two questions  need to  be 

asked: F i r s t ,  are th e re  any system atic  b iases in  the study? And 

second, what i f  a n y th ing , can be conc luded  from  th e  work? One 

p re v io u s ly  acknowledged bias is  tha t the abatement costs were chosen to  

minimize the reg ress iv ity  of the d is t r ib u t io n  in  cases where the data 

were le a s t r e l i a b le ,  main ly in  ag r icu ltu re  and e le c t r i c i t y .  A second 

b ias  e x is ts  i f  f i rm s  ra ise d  t h e i r  p r ice s  by more or Less than was 

necessary to  o f f s e t  the increase in  costs caused by the  abatement 

regula tions. Were a l l  f irms to  have ra ised t h e i r  p r ice s  by more than 

c o s ts ,  a l l  the p r ic e  changes l isT e d  in  ta b le s  2.3 and 2.4 would be 

understated, as would the reg re ss iv ity  of the d is t r ib u t io n .  Conversely, 

i f  f irm s did not pass through a l l  costs, the bias would L ike ly be in  the 

oppos ite  d i r e c t i o n .  Of c o u rs e ,  th e  assum ption  o f  s im p le  cos t 

pass-through could be v a l id  in  general, with the exception of only a few 

s e c to rs .  In  t h i s  case, the e ffec t on the d is t r ib u t io n  is  dependent on 

which income classes spend a greater percentage of th e i r  income on those 

sectors whose price  changes were more or less than in  p ro p o r t io n  to  

co s ts . T h i rd ,  a 'q u a l i t y *  bias ex is ts  in  th is  study; i f  high income
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groups purchase more expensive, higher q u a l i t y  goods, th a t  do not use 

p ro p o r t io n a te ly  more m a te r ia ls  or abatement than the lower q u a l i ty  

goods. For example, a person from a high income class may spend tw ice  

as much fo r  a car as a low income person. By the method used in  th is  

study, the high income person paid twice as much p o l lu t io n  abatement as 

the  low income person. However# the car may not be twice as large, and 

therefore would not contain twice as much s te e l,  e le c t r i c i t y ,  rubber, or 

abatement. To the extent tha t such a q u a l i t y  b ias e x is t s ,  t h i s  study 

o ve rs ta te s  the abatement payments by high income groups and understates 

abatement payments by low income groups, and thereby underesta tes the 

re g re ss iv ity  of the d is t r ib u t io n .

In  answer to  the second q u e s t io n , t h i s  study has shown tha t the 

d is t r ib u t io n  of in d u s tr ia l  abatement costs is  more regressive than most 

o th e r s tu d ie s  suggest. In  a d d it io n ,  because every e f fo r t  was made to  

understate the reg ress iv ity  of the d is t r ib u t io n ,  the t ru e  d i s t r i b u t i o n  

is  qu ite  l i k e ly  to  be more regressive than is  reported here. This study 

has a lso  provided some weak evidence that ind icates the re g re ss iv ity  of 

the d is t ib u t io n  is  increasing over t im e , measured as a percentage of 

income. These f in d in g s ,  in  tu rn ,  imply tha t the d is t r ib u t io n  of to ta l  

abatment costs is  very probably more regressive than most o f the o ther 

s tu d ie s  r e p o r t ,  p u t t in g  an even g re a te r  burden on the  lower income 

classes. As ind icated by th is  study, 1.16 percent o f the income of a 

t y p ic a l  person in  the lowest income class paid fo r  in d u s tr ia l  p o l lu t io n  

abatement im p l ic i t  purchased goods, as compared to  0.23 percent of a 

ty p ic a l person in  the highest income classes.

In  con s ide r ing  these f in d in g s , the lack of re l ia b le  data fo r  some
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sectors as well as the assumption of simple abatement costs being passed 

through in to  prices should be kept in  mind. The lack of r e l ia b le  data 

f o r  the  E le c t r i c  u t i l i t i e s  and A g r ic u l tu re  sec to rs  are p a r t i c u la r  

problems because of the impact they can have on the magnitude and, fo r  

a g r ic u l t u r e ,  d i s t r i b u t i o n  o f the cos ts . By providing a framework by 

which to  measure the d is t r ib u t io n  of in d u s t r ia l  abatement co s ts ,  t h is  

paper has moved one step towards a more accurate assessment of the 

d is t r ib u t io n  of the e f fe c ts  o f cu rren t p o l lu t io n  abatement p o l ic y .  

O bv ious ly , there is  more work tha t can be done in  the area of measuring 

the d is t r ib u t io n  of costs, as well as the d is t r ib u t io n  of be ne fits .
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Table 2.1 Abatement Costs per d o lla r of output in  I f f?
D irect Costs Only

(1.00 means 1 cent of every $ purchase goes fo r  p o llu tio n  abatement)

SEC. TITLE TOTAL GOVERN. AIR WATER SOLID

1 AGRICULTURE,FORE
2 IRON ORE MINING
3 NONFERROUS METAL
4 COAL MINING
5 NATURAL GAS EXTR

0.08257
0.24226
0.16722
0.27688
0.39129

0.00248
0.02059
0.01421
0.02353
0.03326

0.01651
0.09521
0.06572
0.10881
0.15378

0.06192
0.08091
0.05585
0.09248
0.13069

0.00165
0.04554
0.03144
0.05205
0.07356

6 CRUDE PETROLEUM
7 NON-METALLIC MIN
8 CONSTRUCTION
9 FOOD & TOBACCO 

10 TEXTILES# EXC. K

0.26310
0.20696
0.05280
0.13953
0.11851

0.02236
0.01759
0.00449
0.03958
0.03458

0.10340
0.08133
0.02075
0.02788
0.02098

0.08788
0.06912
0.01763
0.04031
0.03886

0.04946
0.03891
0.00993
0.03182
0.02409

11 KNITTING
12 APPAREL, HOUSEHO 

PAPER
14 PRINTING & PUBLI
15 AGRICULTURAL FER

0.10419
0.00000
0.68538
0.05716
1.11365

0.04268 
0.00000 
0.05129 
0.01218 
0.00975

0.01130
0.00000
0.18401
0.01624
0.52270

0.03013
0.00000
0.32171
0.00312
0.39397

0.02008
0.00000
0.12775
0.02593
0.18723

16 OTHER CHEMICALS
17 PETROLEUM REFINI
18 FUEL OIL
19 RUBBER PRODUCTS
20 PLASTIC PRODUCTS

0.74466
0.95685
0.00000
0.18531
0.15948

0.03814
0.00623
0.00000
0.02364
0.01595

0.24638
0.54528
0.00000
0.06618
0.03606

0.34741
0.34983
0.00000
0.02364
0.02982

0.11207
0.05552
0.00000
0.07280
0.07696

21 SHOES AND LEATHE
22 LUMBER
23 FURNITURE
24 STONE, CLAY, GLA
25 FERROUS METALS

0.10383
0.20244
0.10565
0.49662
0.71483

0.02213
0.02477
0.01761
0.02165
0.02009

0.01532
0.04921
0.04002
0.31283
0.38714

0.03234
0.04029
0.00880
0.05221
0.22557

0.03404
0.08818
0.03922
0.10994
0.08203

26 COPPER
27 OTHER NONFERROUS
28 METAL PRODUCTS
29 ENGINES AND TURB
30 AGRICULTURAL MAC

0.41018
0.43847
0.13709
0.10975
0.08930

0.00784
0.03625
0.02005
0.01335
0.01488

0.27121
0.27141
0.04318
0.03708
0.02381

0.09078
0.08279
0.04147
0.02521
0.01935

0.04035
0.04752
0.03273
0.03411
0.03126

31 CONSTRAINING,01
32 METALWORKING MAC
33 SPECIAL INDUSTRY
34 MISC NON-ELECTRI
35 COMPUTERS

0.08955
0.06679
0.10428
0.07828
0.06120

0.00746
0.01590
0.01112
0.01220
0.01224

0.02879
0.02120
0.02920
0.02745
0.01224

0.01919
0.00742
0.03476
0.01220
0.01496

0.03412
0.02226
0.02920
0.02643
0.02176

36 OTHER OFFICE EQU
37 SERVICE INDUSTRY
38 COMMUNIC EQ, ELE
39 ELEC INDL APP &

0.07718
0.16848
0.11992
0.19272

0.01029
0.02106
0.01947
0.01416
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0.02573
0.02106
0.02180
0.03933

0.02058
0.02771
0.05217
0.05664

0.02058
0.09976
0.02687
0.08259



SEC. TITLE TOTAL GOVERN. AIR WATER SOLID

Table 2.1 continued

40 HOUSEHOLD APPLIA 0.17220 0.02719 0.05309 0.04791 0.04402
41 MISC ELECTRICAL 0.15576 0.02431 0.04772 0.04322 0.04052
42 TV SETS,RADIOS/P 0.04935 0.01234 0.00617 0.00617 0.02467
43 MOTOR VEHICLES 0.12424 0.01212 0.03635 0.03557 0.04021
44 AEROSPACE 0.09220 0.01474 0.02021 0.03621 0.02063
45 SHIPS, BOATS 0.13104 0.01139 0.02089 0.02849 0.06837

46 OTHER TRANSP. EQ 0.07884 0.01342 0.01845 0.02348 0.02684
47 INSTRUMENTS 0.13072 0.01626 0.01188 0.05504 0.04753
48 MISC. MANUFACTUR 0.11858 0.01482 0.04681 0.02106 0.03666
49 RAILROADS 0.09867 0.00839 0.03878 0.03296 0.01855
50 TRUCKING, HWY PA 0.02031 0.00173 0.00798 0.00678 0.00382

51 WATER TRANSPORT 0.02205 0.00187 0.00866 0.00736 0.00414
52 AIR TRANSPORT 0.10726 0.00912 0.04215 0.03582 0.02016
53 PIPELINE 0.02756 0.00234 0.01083 0.00921 0.00518
54 TRANSPORTAION SE 0.027 88 0.00237 0.01096 0.00931 0.00524
55 COMMUNICATIONS S 0.02437 0.00207 0.00958 0.00814 0.00458

56 ELECTRIC UTILILI 3.23055 0.27460 1.26961 1.07900 0.60734
57 GAS UTILITY 0.19735 0.01677 0.07756 0.06591 0.03710
58 WATER AND SANITA 0.03063 0.00260 0.01204 0.01023 0.00576
59 WHOLESALE TRADE 0.02798 0.00238 0.01100 0.00935 0.00526
60 RETAIL TRADE 0.02837 0.00241 0.01115 0.00947 0.00533

61 EATING & DRINKIN 0.02863 0.00243 0.01125 0.00956 0.00538
62 FINANCE & INSURA 0.02659 0.00226 0.01045 0.00888 0.00500
63 REAL ESTATE 0.00000 0.00000 0.00000 0.00000 0.00000
64 OWNER-OCCUPIED H 0.02629 0.00223 0.01033 0.00878 0.00494
65 HOTELS; REPAIRS 0.02831 0.00241 0.01113 0.00946 0.00532

66 BUSINESS SERVICE 0.02800 0.00238 0.01100 0.00935 0.00526
67 AUTOMOBILE REPAI 0.02972 0.00253 0.01168 0.00993 0.00559
68 MOVIES AND AMUSE 0.02685 0.00228 0.01055 0.00897 0.00505
69 MEDICINE,EDUCATI 0.00000 0.00000 0.00000 0.00000 0.00000
70 FED 8 SSL GOVT E 0.00000 0.00000 0.00000 0.00000 0.00000

71 NON COMPETITIVE 0.00000 0.00000 0.00000 0.00000 0.00000
72 DOMESTIC SERVANT 0.02889 0.00246 0.01135 0.00965 0.00543
73 UNIMPORTANT INDU 0.00000 0.00000 0.00000 0.00000 0.00000
74 SCRAPS AND USED 0.00000 0.00000 0.00000 0.00000 0.00000
75 REST OF THE WORL 0.00000 0.00000 0.00000 0.00000 0.00000

76 GOVERNMENT INDUS 0.00000 0.00000 0.00000 0.00000 0.00000
77 INFORUM STAT. DI 0.00000 0.00000 0.00000 0.00000 0.00000
78 NIPA STAT. DISC 0.00000 0.00000 0.00000 0.00000 0.00000
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(1.00 means 1 cent of every $ purchase goes fo r  p o llu t io n  abatement)

Table 2.2 Abatement Costs per d o lla r  of output in  1^77
D irect Costs Only

SEC,. TITLE TOTAL GOVERN. AIR WATER SOLID

1 AGRICULTURE,FORE 0.24792 0.00389 0.03886 0.20206 0.00311
2 IRON ORE MINING 0.07907 0.00546 0.03266 0.02720 0.01376
3 NONFERROUS METAL 0.07443 0.00514 0.03074 0.02560 0.01295
4 COAL MINING 0.07521 0.00519 0.03106 0.02587 0.01309
5 NATURAL GAS EXTR 0.07528 0.00519 0.03109 0.02590 0.01310

6 CRUDE PETROLEUM 0.07528 0.00519 0.03109 0.02590 0.01310
7 NON-METALLIC MIN 0.07564 0.00522 0.03124 0.02602 0.01316
8 CONSTRUCTION 0.01021 0.00070 0.00422 0.00351 0.00178
9 FOOD & TOBACCO 0.17686 0.05340 0.02929 0.05321 0.04096

10 TEXTILES, EXC. K 0.16876 0.04662 0.02617 0.05807 0.03790

11 KNITTING 0.14053 0.06436 0.01395 0.03647 0.02575
12 APPAREL, HOUSEHO 0.00000 0.00000 0.00000 0.00000 0.00000
13 PAPER 1.04134 0.07913 0.26280 0.54232 0.15669
14 PRINTING & PUBLI 0.06123 0.01221 0.01424 0.00366 0.03092
15 AGRICULTURAL FER 1.38336 0.00697 0.40856 0.75266 0.21517

16 OTHER CHEMICALS 1.01995 0.03845 0.27268 0.52882 0.18018
17 PETROLEUM REFINI 0.93060 0.00550 0.59026 0.27997 0.05497
18 FUEL OIL 0.00000 0.00000 0.00000 0.00000 0.00000
19 RUBBER PRODUCTS 0.20114 0.01953 0.07290 0.02604 0.08202
20 PLASTIC PRODUCTS 0.17742 0.01696 0.03557 0.03846 0.08643

21 SHOES AND LEATHE 0.21049 0.07244 0.01504 0.05604 0.06697
22 LUMBER 0.16961 0.00716 0.04714 0.03974 0.07579
23 FURNITURE 0.14517 0.01701 0.06256 0.00911 0.05710
24 STONE, CLAY, GLA 0.62230 0.02234 0.41139 0.06296 0.12533
25 FERROUS METALS 1.17357 0.02300 0.69528 0.29840 0.15703

26 COPPER 1.01312 0.01210 0.87672 0.08250 0.04290
27 OTHER NONFERROUS 0.64378 0.01624 0.47635 0.09902 0.05123
28 METAL PRODUCTS 0.16508 0.02716 0.04302 0.04967 0.04523
29 ENGINES AND TURB 0.19389 0.01855 0.06679 0.06494 0.04360
30 AGRICULTURAL MAC 0.12546 0.01451 0.04779 0.01963 0.04353

31 CONSTR,MINING,01 0.11719 0.01270 0.03002 0.02656 0.04734
32 METALWORKING MAC 0.05786 0.01736 0.00868 0.00723 0.02459
33 SPECIAL INDUSTRY 0.12105 0.01333 0.02888 0.02665 0.05220
34 MISC NON-ELECTRI 0.09090 0.01767 0.02345 0.02345 0.02827
35 COMPUTERS 0.06508 0.02662 0.00444 0.01701 0.01701

36 OTHER OFFICE EQU 0.14783 0.01945 0.04279 0.04668 0.03890
37 SERVICE INDUSTRY 0.17152 0.02339 0.01646 0.03205 0.09962
38 COMMUNIC EQ, ELE 0.12936 0.02259 0.01560 0.05944 0.03173
39 ELEC INDL APP & 0.15223 0.01983 0.04610 0.04717 0.03913



Table 2.2 continued

SEC. TITLE TOTAL GOVERN. AIR WATER SOLID

40 HOUSEHOLD APPLIA 0.17304 0.02788 0.03941 0.04807 0.05768
41 WISC ELECTRICAL 0.18641 0.02757 0.05275 0.05934 0.04735
42 TV SETS#RADIOS,P 0.09426 0.01158 0.01488 0.02977 0.03969
43 MOTOR VEHICLES 0.13986 0.01662 0.04039 0.04081 0.04220
44 AEROSPACE 0.10867 0.01961 0.01865 0.04051 0.03022
45 SHIPS, BOATS 0.23861 0.01679 0.04316 0.07554 0.10312

46 OTHER TRANSP. EQ 0.11859 0.01860 0.02442 0.02790 0.04651
47 INSTRUMENTS 0.17453 0.01939 0.03483 0.06530 0.05501
48 MISC. MANUFACTUR 0.09841 0.01761 0.02745 0.01398 0.03885
49 RAILROADS 0.07327 0.00506 0.03026 0.02521 0.01275
50 TRUCKING, HWY PA 0.01696 0.00117 0.00700 0.00583 0.00295

51 WATER TRANSPORT 0.01714 0.00118 0.00708 0.00590 0.00298
52 AIR TRANSPORT 0.03507 0.00242 0.01449 0.01207 0.00610
53 PIPELINE 0.01637 0.00113 0.00676 0.00563 0.00285
54 TRANSPORTAION SE 0.01710 0.00118 0.00706 0.00588 0.00298
55 COMMUNICATIONS S 0.01030 0.00071 0.00425 0.00354 0.00179

56 ELECTRIC UTILILI 4.43832 0.03384 2.62239 1.74826 0.03384
57 GAS UTILITY 0.06017 0.00415 0.02485 0.02070 0.01047
58 WATER AND SANITA 0.01071 0.00074 0.00443 0.00369 0.00186
59 WHOLESALE TRADE 0.01022 0.00071 0.00422 0.00352 0.00178
60 RETAIL TRADE 0.01023 0.00071 0.00423 0.00352 0.00178

61 EATING & DRINKIN 0.01024 0.00071 0.00423 0.00352 0.00178
62 FINANCE & INSURA 0.01026 0.00071 0.00424 0.00353 0.00179
63 REAL ESTATE 0.00000 0.00000 0.00000 0.00000 0.00000
64 OWNER-OCCUPIED H 0.01021 0.00070 0.00422 0.00351 0.00178
65 HOTELS; REPAIRS 0.01026 0.00071 0.00424 0.00353 0.00179

66 BUSINESS SERVICE 0.01027 0.00071 0.00424 0.00353 0.00179
67 AUTOMOBILE REPAI 0.01022 0.00071 0.00422 0.00352 0.00178
68 MOVIES AND AMUSE 0.01051 0.00073 0.00434 0.00362 0.00183
69 MEDICINE,EDUCATI 0.00000 0.00000 0.00000 0.00000 0.00000
70 FED & S&L GOVT E 0.00000 0.00000 0.00000 0.00000 0.00000

71 NON COMPETITIVE 0.00000 0.00000 0.00000 0.00000 0.00000
72 DOMESTIC SERVANT 0.01013 0.00070 0.00418 0.00348 0.00176
73 UNIMPORTANT INDU 0.00000 0.00000 0.00000 0.00000 0.00000
74 SCRAPS AND USED 0.00000 0.00000 0.00000 0.00000 0.00000
75 REST OF THE WORL 0.00000 0.00000 0.00000 0.00000 0.00000

76 GOVERNMENT INDUS 0.00000 0.00000 0.00000 0.00000 0.00000
77 INFORUM STAT. DI 0.00000 0.00000 0.00000 0.00000 0.00000
78 NIPA STAT. DISC 0.00000 0.00000 0.00000 0.00000 0.00000
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Table 2.3 Total Abatement Costs per d o lla r  of output in  lg£5

(1.00 means 1 cent of every S purchase goes fo r  p o llu tio n  abatement)

SEC. TITLE TOTAL GOVERN. AIR WATER SOLID

1 AGRICULTURE,FORE 0.38768 0.02092 0.13363 0.18529 0.04783
2 IRON ORE MINING 0.60403 0.04599 0.24782 0.20114 0.10909
3 NONFERROUS METAL 0.49639 0.03696 0.20256 0.16728 0.08958
4 COAL MINING 0.61078 0.04719 0.24897 0.20119 0.11341
5 NATURAL GAS EXTR 0.51265 0.04181 0.20433 0.17065 0.09586

6 CRUDE PETROLEUM 0.45262 0.03568 0.18276 0.14954 0.08463
7 NON-METALLIC MIN 0.58382 0.04363 0.24087 0.19384 0.10549
8 CONSTRUCTION 0.10048 0.00753 0.04168 0.03256 0.01871
9 FOOD & TOBACCO 0.46278 0.06665 0.14149 0.17085 0.08384

10 TEXTILES, EXC. K 0.63784 0.07894 0.19986 0.24832 0.11049

11 KNITTING 0.61395 0.09395 0.18174 0.22923 0.10884
12 APPAREL, HOUSEHO 0.32957 0.03968 0.10671 0.12450 0.05860
13 PAPER 1.26963 0.09282 0.38432 0.55723 0.23435
14 PRINTING & PUBLI 0.38961 0.03754 0.12732 0.13626 0.08868
15 AGRICULTURAL FER 1.85184 0.03938 0.83307 0.66725 0.31200

16 OTHER CHEMICALS 1.24231 0.06783 0.43875 0.54353 0.19131
17 PETROLEUM REFINI 1.40055 0.03506 0.73437 0.50368 0.12741
18 FUEL OIL 0.00219 0.00018 0.00090 0.00067 0.00044
19 RUBBER PRODUCTS 0.56286 0.05064 0.20353 0.17320 0.13628
20 PLASTIC PRODUCTS 0.63957 0.04686 0.21102 0.22146 0.15927

21 SHOES AND LEATHE 0.37118 0.04698 0.10665 0.13020 0.08726
22 LUMBER 0.55808 0.05271 0.18361 0.15322 0.16855
23 FURNITURE 0.46918 0.04580 0.18369 0.12810 0.11152
24 STONE, CLAY, GLA 0.84153 0.04476 0.46066 0.16196 0.17409
25 FERROUS METALS 1.28107 0.05053 0.65557 0.40840 0.16654

26 COPPER 1.08152 0.04137 0.62753 0.27713 0.13546
27 OTHER NONFERROUS 1.09592 0.08185 0.60385 0.26623 0.14321
28 METAL PRODUCTS 0.65263 0.04733 0.29381 0.20426 0.10752
29 ENGINES AND TURB 0.51144 0.03721 0.23127 0.14635 0.09658
30 AGRICULTURAL MAC 0.46372 0.03748 0.19746 0.13587 0.09292

31 CONSTR,MINING,01 0.44934 0.02758 0.19883 0.13091 0.09203
32 METALWORKING MAC 0.33791 0.03218 0.14917 0.09104 0.06551
33 SPECIAL INDUSTRY 0.41854 0.02978 0.17419 0.13488 0.07967
34 MISC NON-ELECTRI 0.43350 0.03271 0.19587 0.12279 0.08211
35 COMPUTERS 0.25841 0.03020 0.08959 0.07836 0.06031

36 OTHER OFFICE EQU 0.39080 0.03256 0.15581 0.12407 0.07831
37 SERVICE INDUSTRY 0.54060 0.04460 0.18601 0.14078 0.17038
38 COMMUNIC EQ, ELE 0.35864 0.03926 0.11985 0.13074 0.06923
39 ELEC INDL APP & 0.54158 0.03622 0.20022 0.16429 0.14079
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Table 2.3 continued

SEC. TITLE TOTAL GOVERN. AIR WATER SOLID

40 HOUSEHOLD APPLIA 0.57080 0.05316 0.22740 0.17676 0.11342
41 MISC ELECTRICAL 0.55637 0.05270 0.22950 0.16587 0.10820
42 TV SETS#RADIOS,P 0.36158 0.04072 0.12385 0.11076 0.08636
43 MOTOR VEHICLES 0.53715 0.03989 0.21924 0.16371 0.11435
44 AEROSPACE 0.31291 0.03343 0.11216 0.10815 0.05868
45 SHIPS, BOATS 0.47715 0,03401 0.17543 0.13766 0.12813

46 OTHER TRANSP. EQ 0.52545 0.04196 0.22385 0.16150 0.10192
47 INSTRUMENTS 0.41055 0.03655 0.12700 0.14971 0.09741
48 MISC. MANUFACTUR 0.50831 0.04254 0.20773 0.15280 0.10592
49 RAILROADS 0.28101 0.02016 0.11839 0.09340 0.04914
50 TRUCKING, HWY PA 0.15027 0.00961 0.06504 0.05129 0.02435

51 WATER TRANSPORT 0.27020 0.01684 0.11791 0.09040 0.04496
52 AIR TRANSPORT 0.30025 0.02003 0.12906 0.10344 0.04770
53 PIPELINE 0.52652 0.04557 0.20520 0.17923 0.09670
54 TRANSPORTAION SE 0.62775 0.04593 0.25224 0.20035 0.12923
55 COMMUNICATIONS S 0.08597 0.00727 0.03331 0.02927 0.01613

56 ELECTRIC UTILILI 3.83330 0.32054 1.51722 1.28202 0.71352
57 GAS UTILITY 0.577 86 0.04779 0.22880 0.18998 0.11133
58 WATER AND SANITA 0.21925 0.01621 0.08867 0.07337 0.04102
59 WHOLESALE TRADE 0.11458 0.00881 0.04540 0.03988 0.02050
60 RETAIL TRADE 0.14448 0.01149 0.05705 0.04957 0.02637

61 EATING & DRINKIN 0.28022 0.03159 0.09603 0.10172 0.05088
62 FINANCE 8 INSURA 0.12347 0.01028 0.04735 0.04265 0.02319
63 REAL ESTATE 0.06493 0.00468 0.02657 0.02228 0.01141
64 OWNER-OCCUPIED H 0.06257 0.00468 0.02474 0.02162 0.01153
65 HOTELS; REPAIRS 0.23265 0.01815 0.09090 0.08099 0.04261

66 BUSINESS SERVICE 0.17011 0.01431 0.06324 0.05861 0.03400
67 AUTOMOBILE REPAI 0.29064 0.02202 0.11797 0.09085 0.05987
68 MOVIES AND AMUSE 0.14849 0.01172 0.05696 0.05325 0.02657
69 MEDICINE,EDUCATI 0.14246 0.01113 0.05420 0.05151 0.02561
70 FED & S&L GOVT E 0.15308 0.01057 0.06207 0.05422 0.02620

71 NON COMPETITIVE 0.00000 0.00000 0.00000 0.00000 0.00000
72 DOMESTIC SERVANT 0.02889 0.00246 0.01135 0.00965 0.00543
73 UNIMPORTANT INDU 0.470t6 0.03748 0.18855 0.15565 0.08851
74 SCRAPS AND USED 0.02272 0.00181 0.00911 0.00752 0.00428
75 REST OF THE WORL 0.00000 0.00000 0.00000 0.00000 0.00000

76 GOVERNMENT INDUS 0.00000 0.00000 0.00000 0.00000 0.00000
77 INFORUM STAT. DI 0.00000 0.00000 0.00000 0.00000 0.00000
78 NIPA STAT. DISC 0.00000 0.00000 0.00000 0.00000 0.00000
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Table 2.4 Total Abatement Costs per d o lla r  of output in  1977

(1.00 means 1 cent of every $ purchase goes fo r p o llu tio n  abatement)

SEC. TITLE

1 AGRICULTURE#FORE
2 IRON ORE MINING
3 NONFERROUS METAL
4 COAL MINING
5 NATURAL GAS EXTR

6 CRUDE PETROLEUM
7 NON-METALLIC MIN
8 CONSTRUCTION
9 FOOD & TOBACCO

10 TEXTILES, EXC. K

11 KNITTING
12 APPAREL# HOUSEHO
13 PAPER
14 PRINTING & PUBLI
15 AGRICULTURAL FER

16 OTHER CHEMICALS
17 PETROLEUM REFINI
18 FUEL OIL
19 RUBBER PRODUCTS
20 PLASTIC PRODUCTS

21 SHOES AND LEATHE
22 LUMBER
23 FURNITURE
24 STONE, CLAY, GLA
25 FERROUS METALS

26 COPPER
27 OTHER NONFERROUS
28 METAL PRODUCTS
29 ENGINES AND TURB
30 AGRICULTURAL MAC

31 CONSTRAINING, 01
32 METALWORKING MAC
33 SPECIAL INDUSTRY
34 MISC NON-ELECTRI
35 COMPUTERS

36 OTHER OFFICE EQU
37 SERVICE INDUSTRY
38 COMMUNIC EQ, ELE
39 ELEC INDL APP &

TOTAL GOVERN. AIR WATER SOLID

0.82930
0.58751
0.48209
0.44877
0.25418

0.02366
0.01738
0.01564
0.01624
0.01065

0.25433
0.30625
0.23974
0.22534
0.12362

0.48607
0.20884
0.17544
0.15611
0.08891

0.06525
0.05505
0.05129
0.05109
0.03103

0.29380 
0.54441 
0.09407 
0.77494 
1.06770

0.01291
0.01920
0.00399
0.08564
0.09552

0.14273
0.27795
0.04540
0.24514
0.35794

0.09982
0.18837
0.03099
0.33833
0.45773

0.03836
0.05897
0.01370
0.10581
0.15658

0.98175
0.55272
2.03331
0.65206
2.53240

0.12399
0.04740
0.12642
0.04464
0.03142

0.32398
0.19971
0.64644
0.23316
0.83758

0.39224
0.22934
0.97927
0.26427
1.29761

0.14162
0.07629
0.28070
0.10969
0.36584

1.90634 
1.33753 
0.00171 
0.89429 
1.09371

0.06723
0.01908
0.00010
0.04764
0.05066

0.64528
0.79607
0.00083
0.34901
0.39025

0.90465
0.42383
0.00051
0.32245
0.44168

0.28943
0.09867
0.00027
0.17459
0.21119

0.63665
0.71941
0.75706
1.21075
2.17184

0.10610
0.02591
0.04296
0.04192
0.04655

0.17433
0.27907
0.34593
0.70313
1.25403

0.22229
0.25521
0.22451
0.27262
0.60919

0.13394
0.15958
0.14435
0.19277
0.26232

2.40410 
1.85075 
1.05659 
0.92450 
0.78156

0.04036
0.04474
0.05089
0.04213
0.03730

1.88929
1.24059
0.54786
0.47938
0.40004

0.34266
0.42196
0.31224
0.27446
0.21636

0.13384
0.14226
0.14566
0.12865
0.12808

0.75873
0.55876
0.68244
0.70215
0.40290

0.03287
0.03272
0.03119
0.03703
0.04696

0.38060
0.28865
0.32992
0.36390
0.16885

0.21671 
0.157 28 
0.20197 
0.20589 
0.12885

0.12814
0.08026
0.11955
0.09752
0.05823

0.68928
0.81441
0.56308
0.72849

0.04377
0.04638
0.04204
0.03902

0.30041
0.37036
0.23318
0.36287

0.23256
0.21936
0.20547
0.22447

0.11261
0.17840
0.08236
0.10215
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Table 2.4 continued

SEC. TITLE TOTAL GOVERN. AIR WATER SOLID

40 HOUSEHOLD APPLIA 0.86193 0.05318 0.39327 0.27040 0.14507
41 MISC ELECTRICAL 0.90055 0.05323 0.43854 0.28007 0.12932
42 TV SETS,RADIOS,P 0.58725 0.03870 0.23137 0.20852 0.11044
43 MOTOR VEHICLES 0.83981 0.04597 0.40066 0.25468 0.13880
44 AEROSPACE 0.47795 0.03779 0.20524 0.16189 0.07347
45 SHIPS, BOATS 0.83429 0.03845 0.35213 0.26521 0.17862

46 OTHER TRANSP. EQ 0.83002 0.04522 0.40220 0.23996 0.14139
47 INSTRUMENTS 0.67992 0.04062 0.28292 0.23769 0.11864
48 MISC. MANUFACTUR 0.76043 0.04407 0.34239 0.24996 0.12343
49 RAILROADS 0.41914 0.01466 0.21567 0.14317 0.04565
50 TRUCKING, HWY PA 0.22117 0.00733 0.11554 0.07491 0.02341

51 WATER TRANSPORT 0.41646 0.01181 0.22342 0.13844 0.04282
52 AIR TRANSPORT 0.31512 0.01146 0.16269 0.10744 0.03357
53 PIPELINE 0.76378 0.03207 0.38505 0.27504 0.07164
54 TRANSPORTAION SE 0.74396 0.03661 0.34771 0.25439 0.10542
55 COMMUNICATIONS S 0.13262 0.00477 0.06589 0.05059 0.01137

56 ELECTRIC UTILILI 5.40408 0.04772 3.17474 2.11190 0.06973
57 GAS UTILITY 0.34079 0.01717 0.15967 0.11569 0.04830
58 WATER AND SANITA 0.32023 0.01179 0.15653 0.11533 0.03662
59 WHOLESALE TRADE 0.15771 0.00582 0.07684 0.05991 0.01514
60 RETAIL TRADE 0.21884 0.00526 0.11635 0.08442 0.01281

61 EATING & DRINKIN 0.42799 0.03221 0.16552 0.18261 0.04765
62 FINANCE & INSURA 0.14543 0.00598 0.06851 0.05660 0.01433
63 REAL ESTATE 0.09457 0.00250 0.04897 0.03543 0.00768
64 OWNER-OCCUPIED H 0.05691 0.00266 0.02433 0.02177 0.00816
65 HOTELS; REPAIRS 0.34418 0.01259 0.16625 0.13108 0.03426

66 BUSINESS SERVICE 0.23039 0.01204 0.09783 0.08868 0.03179
67 AUTOMOBILE REPAI 0.43563 0.02128 0.21053 0.13869 0.06522
68 MOVIES AND AMUSE 0.19896 0.00693 0.09169 0.08301 0.01732
69 MEDICINE,EDUCATI 0.23695 0.00844 0.11032 0.09531 0.02287
70 FED & S&L GOVT E 0.28743 0.00891 0.14142 0.10863 0.02848

71 NON COMPETITIVE 0.00000 0.00000 0.00000 0.00000 0.00000
72 DOMESTIC SERVANT 0.01013 0.00070 0.00418 0.00348 0.00176
73 UNIMPORTANT INDU 0.89949 0.04803 0.39987 0.32189 0.12977
74 SCRAPS AND USED 0.14990 0.00800 0.06664 0.05364 0.02163
75 REST OF THE WORL 0.00000 0.00000 0.00000 0.00000 0.00000

76 GOVERNMENT INDUS 0.00000 0.00000 0.00000 0.00000 0.00000
77 INFORUM STAT. DI 0.00000 0.00000 0.00000 0.00000 0.00000
78 NIPA STAT. DISC 0.00000 0.00000 0.00000 0.00000 0.00000
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Percentage of Income Purchasing In d u s tr ia l P o llu tion
For Each of Twenty Income Classes in  1973 (per Capita)

TOTAL

TABLE 2.5.

INCOME
CLASS

LOW 1
2
3
4
5

6
7
8 
9

10

11
12
13
14
15

16
17
18 
19

HIGH 20

0.7698379 
0.5030183 
0.4352887 
0.3 983367 
0.3 583829

0.3396222
0.3280363
0.3196132
0.3074413
0.2914546

0.2928575
0.2747292
0.2716877
0.2630455
0.2510311

0.2443841
0.2299182
0.2204415
0.2002290
0.1573628

GOVERN.

0.0707862
0.0458066
0.0391253
0.0350693
0.0316935

0.0299483
0.0287728
0.0276069
0.0268163
0.0253982

0.0253892
0.0237751
0.0234233
0.0223554
0.0215241

0.0209009
0.0196931
0.0187557
0.0169763
0.0133812

AIR

0.2925688
0.1920112
0.1659329
0.1539341
0.1382149

0.1310026
0.1269308
0.1243716
0.1191939
0.1130473

0.1136836
0.1066754
0.1057231
0.1030163
0.0978103

0.0954722
0.0896933
0.0862175
0.0783860
0.0613614

WATER

0.2704021
0.1759886
0.1536864
0.1395181
0.1252225

0.1187303
0.1143375
0.1111591
0.1070735
0.1015270

0.1018117
0.0957101
0.0944386
0.0913487
0.0872375

0.0847353
0.0797777
0.0765066
0.0692426
0.0545014

SOLID

0.1360959
0.0892258
0.0765471
0.0698237
0.0632592

0.0599482
0.0580050
0.0564843
0.0543682
0.0514901

0.0519805 
0.0485761 
0.0481118 
0.0463334 
0.0444671

0.0432851
0.0407622
0.0389685
0.0356319
0.0281240
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TABLE 2.6

INCOME
CLASS

LOW 1 
2
3
4
5

6
7
8 
9

10

11
12
13
14
15

16
17
18 
19

HIGH 20

Percentage of EjcggQdiiycS Purchasing In d u s tr ia l P o llu tion
For Each of Twenty Income Classes in  12Z2 (Per Capita)

TOTAL GOVERN. AIR WATER SOLID

0.3725442
0.3685175
0.3640934
0.3624607
0.3600229

0.0342552
0.0335585
0.0327261
0.0319108
0.0318385

0.1415815
0.1406698
0.1387931
0.1400701
0.1388474

0.1308545
0.1289314
0.1285497
0.1269525
0.1257955

0.0658603 
0.0653679 
0.0640272 . 
0.0635351 
0.0635487

0.3527616
0.3491303
0.3468006
0.3573533
0.3470566

0.0311069
0.0306230
0.0299552
0.0311698
0.0302435

0.1360708
0.1350929
0.1349511
0.1385446
0.1346138

0.1233237
0.1216899
0.1206147
0.1244565
0.1208957

0.0622675
0.0617349
0.0612891
0.0631947
0.0613130

0.3452060
0.3404641
0.3427050
0.3433548
0.3366031

0.0299276
0.0294638
0.0295460
0.0291807
0.0288613

0.1340046
0.1321998
0.1333584
0.1344678
0.1311520

0.1200106
0.1186108
0.1191242
0.1192380
0.1169752

0.0612721
0.0601989
0.0606879
0.0604793
0.0596251

0.3375123
0.3333083
0.3327698
0.3262562
0.3072125

0.0288657
0.0285487
0.0283128
0.0276614
0.0261235

0.1318541
0.1300267
0.1301505
0.1277233
0.1197932

0.1170257
0.1156523
0.1154913
0.1128250
0.1064006

0.0597798
0.0590921
0.0588253
0.0580591
0.0549052
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TABLE 2.7 Percentage of lQ£2m§ Purchasing In d u s tr ia l P o llu tion
For Each of Twenty Income Classes in  1977 (per Capita)

INCOME
CLASS TOTAL GOVERN. AIR WATER SOLID

- ——— — — ———— ——— ———————— — — — — — —————— — —

>W 1 1.1591 0.0624 0.5258 0.4606 0.1103
2 0.7306 0.0381 0.3349 0.2882 0.0693
3 0.6296 0.0323 0.2865 0.2511 0.0597
4 0.5711 0.0286 0.2639 0.2244 0.0542
5 0.5140 0.0255 0.2384 0.2016 0.0485

6 0.4868 0.0241 0.2257 0.1911 0.0460
7 0.4712 0.0238 0.2176 0.1834 0.0464
8 0.4562 0.0224 0.2126 0.1767 0.0446
9 0.4412 0.0218 0.2052 0.1716 0.0427

10 0.4188 0.0207 0.1946 0.1628 0.0407

11 0.4214 0.0209 0.1955 0.1629 0.0422
12 0.3956 0.0196 0.1834 0.1533 0.0393
13 0.3908 0.0192 0.1818 0.1509 0.0389
14 0.3766 0.0183 0.1758 0.1447 0.0378
15 0.3609 0.0178 0.1676 0.1390 0.0366

16 0.3501 0.0173 0.1630 0.1344 0.0355
17 0.3307 0.0164 0.1536 0.1270 0.0337
18 0.3160 0.0155 0.1472 0.1212 0.0320
19 0.2883 0.0141 0.1344 0.1099 0.0299

:gh 20 0.2270 0.0112 0.1052 0.0867 0.0239
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TABLE 2.8 Percentage of IaEgB£!i£y£§ Purchasing In d u s tr ia l P o llu tion
For Each of Twenty Income Classes in  12ZZ (per Capita)

INCOME
CLASS TOTAL GOVERN. AIR WATER SOLID

—-------------— —-------- ----- ———————— —....——---- —-------- - —------------
LOW 1 0.5419 0.0292 0.2458 0.2154 0.0516

2 0.5358 0.0280 0.2456 0.2114 0.0508
3 0.5257 0.0270 0.2393 0.2097 0.0499
4 0.5192 0.0260 0.2399 0.2040 0.0493
5 0.5169 0.0257 0.2397 0.2028 0.0488

6 0.5064 0.0251 0.2348 0.1988 0.0478
7 0.5022 0.0254 0.2319 0.1955 0.0495
8 0.4954 0.0243 0.2309 0.1918 0.0484
9 0.5130 0.0253 0.2386 0.1995 0.0496

10 0.4981 0.0246 0.2315 0.1936 0.0484

11 0.4953 0.0246 0.2298 0.1915 0.0495
12 0.4882 0.0241 0.2263 0.1892 0.0485
13 0.4901 0.0241 0.2280 0.1892 0.0488
14 0.4888 0.0238 0.2282 0.1878 0.0490
15 0.4814 0.0237 0.2236 0.1854 0.0488

16 0.4817 0.0238 0.2243 0.1849 0.0488
17 0.4768 0.0236 0.2215 0.1831 0.0487
18 0.4747 0.0233 0.2212 0.1821 0.0481
19 0.4663 0.0229 0.2175 0.1777 0.0483

HIGH 20 0.4401 0.0218 0.2040 0.1681 0.0463
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Table 2.9 Total Abatement Costs per d o lla r  of output in  12IZ
HIGH,ABATEMENT COgT?FOR ELECTRICT UTILITIES

(1.00 means 1 cent of every $ purchase goes fo r  p o llu tio n  abatement) 1

SEC. TITLE TOTAL GOVERN. AIR WATER SOLID I

1 AGRICULTURE,FORE 0.88233 0.02441 0.28698 0.50497 0.06600 I
2 IRON ORE MINING 0.73469 0.01945 0.39686 0.26129 0.05712 I
3 NONFERROUS METAL 0.58408 0.01707 0.30252 0.21179 0.05272 I
4 COAL MINING 0.53249 0.01741 0.27687 0.18594 0.05226 I
5 NATURAL GAS ©CTR 0.29724 0.01125 0.15012 0.10425 0.03164 I

6 CRUDE PETROLEUM 0.33599 0.01350 0.16870 0.11485 0.03895 I
7 NON-METALLIC MIN 0.65092 0.02069 0.34351 0.22632 0.06047 I
8 CONSTRUCTION 0.10255 0.00411 0.05062 0.03401 0.01382 I
9 FOOD S TOBACCO 0.83494 0.08648 0.28208 0.35972 0.10666 I

10 TEXTILES, EXC. K 1.18616 0.09718 0.43086 0.49995 0.15824 I

11 KNITTING 1.08753 0.12547 0.38909 0.42994 0.14311 I
12 APPAREL, HOUSEHO 0.62635 0.04843 0.24504 0.25558 0.07733 I
13 PAPER 2.15073 0.12807 0.71872 1.02112 0.28235 I
14 PRINTING & PUBLI 0.71533 0.04553 0.27210 0.28682 0.11058 I
15 AGRICULTURAL FER 2.65888 0.03320 0.91544 1.34269 0.36761 I

16 OTHER CHEMICALS 2.01682 0.06878 0.71328 0.94402 0.290 99 I
17 PETROLEUM REFINI 1.39912 0.01994 0.83399 0.44578 0.09954 I
18 FUEL OIL 0.00189 0.00010 0.00094 0.00058 0.00027 I
19 RUBBER PRODUCTS 0.98497 0.04892 0.40483 0.35476 0.17 586 I
20 PLASTIC PRODUCTS 1.20729 0.05226 0.46017 0.48216 0.21278 I

21 SHOES AND LEATHE 0.69062 0.10685 0.20755 0.24152 0.13470 I
22 LUMBER 0.78163 0.02678 0.31737 0.27739 0.16045 I
23 FURNITURE 0.83341 0.04403 0.39292 0.25172 0.14542 I
24 STONE, CLAY, GLA 1.32613 0.04354 0.77415 0.31374 0.19439 I
25 FERROUS METALS 2.32446 0.04870 1.34798 0.66358 0.26446 I

26 COPPER 2.52786 0.04209 1.96547 0.38677 0.13557 I
27 OTHER NONFERROUS 2.04872 0.04752 1.36245 0.49251 0.14504 I
28 METAL PRODUCTS 1.15117 0.05222 0.60607 0.34595 0.14699 I
29 ENGINES AND TURB 1.00327 0.04324 0.52788 0.30254 0.12976 I
30 AGRICULTURAL MAC 0.84909 0.03825 0.44160 0.24043 0.12903 I

31 CONSTR,MINING,01 0.82824 0.03385 0.42338 0.24148 0.12912 1
32 METALWORKING MAC 0.62545 0.03365 0.32970 0.18104 0.08119 I
33 SPECIAL INDUSTRY 0.74866 0.03212 0.37068 0.22557 0.12048 I
34 MISC NON-ELECTRI 0.77594 0.03806 0.40932 0.23219 0.09856 I
35 COMPUTERS 0.45583 0.04771 0.20143 0.14771 0.05897 I

36 OTHER OFFICE EQU 0.75207 0.04465 0.33907 0.25494 0.11349 I
37 SERVICE INDUSTRY 0.88553 0.04738 0.41414 0.24470 0.17940 I
38 COMMUNIC EQ, ELE 0.63068 0.04299 0.27480 0.22956 0.08331 I
39 ELEC INDL APP & 0.80408 0.04008 0.40940 0.25141 0.10321 I
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Table 2.9 continued

SEC. TITLE TOTAL GOVERN. AIR WATER SOLID

40 HOUSEHOLD APPLIA 0.93976 0.05427 0.44119 0.29814 0.14616
41 MISC ELECTRICAL 0.98969 0.05448 0.49342 0.31184 0.13057
42 TV SETS,RADIOS,P 0.65159 0.03960 0.27097 0.23145 0.11134
43 MOTOR VEHICLES 0.91282 0.04699 0.44560 0.28070 0.13982
44 AEROSPACE 0.53688 0.03861 0.24152 0.18290 0.07429
45 SHIPS* BOATS 0.90759 0.03948 0.39724 0.29133 0.17965

46 OTHER TRANSP. EQ 0.90444 0.04626 0.44801 0.26648 0.14243
47 INSTRUMENTS 0.74235 0.04149 0.32135 0.25994 0.11952
48 MISC. MANUFACTUR 0.83552 0.04513 0.38862 0.27672 0.12449
49 RAILROADS 0.48708 0.01562 0.25750 0.16738 0.04660
50 TRUCKING, HWY PA 0.24486 0.00767 0.13012 0.08335 0.02375

51 WATER TRANSPORT 0.46942 0.01256 0.25602 0.15731 0.04357
52 AIR TRANSPORT 0.34186 0.01183 0.17915 0.11696 0.03395
53 PIPELINE 0.95969 0.03482 0.50564 0.34486 0.07439
54 TRANSPORTAION SE 0.82420 0.03774 0.39710 0.28299 0.10655
55 COMMUNICATIONS S 0.17153 0.00531 0.08984 0.06446 0.01192

56 ELECTRIC UTILILI 8.43719 0.09030 5.04177 3.19282 0.11232
57 GAS UTILITY 0.38288 0.01776 0.18558 0.13069 0.04889
58 WATER AND SANITA 0.37927 0.01262 0.19287 0.13637 0.03744
59 WHOLESALE TRADE 0.19132 0.00630 0.09752 0.07188 0.01562
60 RETAIL TRADE 0.30054 0.00641 0.16664 0.11353 0.01396

61 EATING & DRINKIN 0.50136 0.03324 0.21068 0.20876 0.04868
62 FINANCE & INSURA 0.18147 0.00648 0.09069 0.06944 0.01484
63 REAL ESTATE 0.12071 0.00287 0.06506 0.04475 0.00805
64 OWNER-OCCUPIED H 0.06182 0.00273 0.02735 0.02351 0.00823
65 HOTELS; REPAIRS 0.42705 0.01375 0.21726 0.16062 0.03542

66 BUSINESS SERVICE 0.26256 0.01249 0.11763 0.10014 0.03224
67 AUTOMOBILE REPAI 0.48733 0.02201 0.24235 0.15712 0.06595
68 MOVIES AND AMUSE 0.24828 0.00763 0.12205 0.10059 0.01801
69 MEDICINE,EDUCATI 0.29549 0.00927 0.14636 0.11617 0.02369
70 FED & SSL GOVT E 0.35158 0.00981 0.18091 0.13149 0.02938

71 NON COMPETITIVE 0.00000 0.00000 0.00000 0.00000 0.00000
72 DOMESTIC SERVANT 0.01013 0.00070 0.00418 0.00348 0.00176
73 UNIMPORTANT INDU 0.98696 0.04926 0.45371 0.35306 0.13099
74 SCRAPS AND USED 0.16447 0.00821 0.07561 0.05883 0.02183
75 REST OF THE WORL 0.00000 0.00000 0.00000 0.00000 0.00000

76 GOVERNMENT INDUS 0.00000 0.00000 0.00000 0.00000 0.00000
77 INFORUM STAT. DI 0.00000 0.00000 0.00000 0.00000 0.00000
78 NIPA STAT. DISC 0.00000 0.00000 0.00000 0.00000 0.00000



hI§y_£BATEMENT_COSI§_FOR..ELECIRIC_yi!LIIIES

TABLE 2.10 Percentage of E£EeQdi£u£§ Purchasing In d u s tr ia l P o llu tion
For Each of Twenty Income Classes in  12IZ (per Capita)

INCOME
. . .

CLASS TOTAL GOVERN. AIR WATER SOLID

LOU 1 0-6715 0.0310 0.3256 0.2615 0.0534
2 0.6652 0.0298 0.3253 0-2575 0.0527
3 0-6515 0.0287 0.3167 0.2545 0.0516
4 0.6428 0.0278 0.3160 0.2480 0.0510
5 0.6428 0.0274 0.3172 0.2477 0.0505

6 0.6294 0.0268 0.3104 0.2426 0.0496
7 0.6175 0.0270 0.3028 0.2366 0.0511
8 0.6109 0.0259 0.3020 0.2330 0.0500

, 9 0.6346 0-0270 0.3135 0.2428 0.0513
% 10 0.6151 0.0263 0.3035 0.2353 0,0500

11 0.6083 0.0261 0.2993 0.2317 0.0511
12 0.5999 0.0257 0.2951 0.2290 0.0501
13 0.6022 0.0257 0.2970 0.2291 0.0504
14 0.5989 0.0253 0.2960 0.2271 0.0505
15 0.5891 0.0253 0.2898 0.2238 0.0503

16 0.5892 0.0253 0.2905 0.2232 0.0503
17 0.5823 0.0251 0.2864 0.2207 0.0501
18 0.5803 0.0247 0.2862 0.2198 0.0496
19 0.5681 0.0243 0.2801 0.2140 0.0497

HIGH 20 0.5344 0.0231 0.2621 0.2017 0.0476
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Table 2.11 Total Abatement Costs per d o lla r  of output in  1 2 tl 
LQW.ABAIEMENI.COSIS_FOR.ELECIEI£_yiILIIIES 

(1.00 means 1 cent of every $ purchase goes fo r  p o llu tio n  abatement)

SEC. TITLE TOTAL GOVERN. AIR WATER SOLID

1 AGRICULTURE#FORE 0.79270 0.02667 0.22319 0.46899 0.07388
2 IRON ORE MINING 0.48593 0.02573 0.21981 0.16141 0.07900
3 NONFERROUS METAL 0.41171 0.02142 0.17984 0.14258 0.06788
4 COAL MINING 0.39100 0.02098 0.17618 0.12914 0.06471
5 NATURAL GAS EXTR 0.22447 0.01309 0.09833 0.07503 0.03804

6 CRUDE PETROLEUM 0.26468 0.01530 0.11794 0.08622 0.04522
7 NON-METALLIC MIN 0.47091 0.02524 0.21539 0.15405 0.07630
8 CONSTRUCTION 0.08821 0.00447 0.04041 0.02826 0.01508
9 FOOD & TOBACCO 0.73353 0.08904 0.20990 0.31900 0.11558

10 TEXTILES. EXC. K 0.98594 0.10223 0.28836 0.41956 0.17586

11 KNITTING 0.90876 0.12999 0.26186 0.35816 0.15883
12 APPAREL# HOUSEHO 0.50190 0.05157 0.15647 0.20561 0.08828
13 PAPER 1.95228 0.13308 0.57748 0.94143 0.29981
14 PRINTING & PUBLI 0.60840 0.04823 0.19600 0.24388 0.11998
15 AGRICULTURAL FER 2.44511 0.03860 0.76330 1.25686 0.38642

16 OTHER CHEMICALS 1.83010 0.07350 0.58039 0.86906 0.30741
17 PETROLEUM REFINI 1.29502 0.02257 0.75989 0.40398 0.10870
18 FUEL OIL 0.00158 0.00011 0.00072 0.00045 0.00030
19 RUBBER PRODUCTS 0.83171 0.05279 0.29575 0.29323 0.18935
20 PLASTIC PRODUCTS 1.01532 0.05710 0.32354 0.40508 0.22967

21 SHOES AND LEATHE 0.59941 0.10916 0.14263 0.20490 0.14273
22 LUMBER 0.67646 0.02944 0.24252 0.23516 0.16970
23 FURNITURE 0.70438 0.04729 0.30109 0.19991 0.15678
24 STONE, CLAY, GLA 1.13112 0.04846 0.63536 0.23545 0.21154
25 FERROUS METALS 2.06651 0.05521 1.16440 0.56002 0.28715

26 COPPER 2.31868 0.04737 1.81660 0.30278 0.15398
27 OTHER NONFERROUS 1.71412 0.05597 1.12431 0.35817 0.17447
28 METAL PRODUCTS 0.99133 0.05625 0.49231 0.28177 0.16105
29 ENGINES AND TURB 0.87013 0.04660 0.43312 0.24908 0.14147
30 AGRICULTURAL MAC 0.73496 0.04113 0.36038 0.19461 0.13907

31 CONSTR,MINING,01 0.71077 0.03682 0.33977 0.19431 0.13945
32 METALWORKING MAC 0.51274 0.03650 0.24948 0.13579 0.09111
33 SPECIAL INDUSTRY 0.63675 0.03494 0.29103 0.18063 0.13032
34 MISC NON-ELECTRI 0.65123 0.04121 0.32056 0.18212 0.10953
35 COMPUTERS 0.36638 0.04996 0.13777 0.11180 0.06684

36 OTHER OFFICE EQU 0.64594 0.04733 0.26353 0.21232 0.12283
37 SERVICE INDUSTRY 0.76532 0.05042 0.32859 0.19644 0.18997
38 COMMUNIC EQ, ELE 0.51642 0.04587 0.19348 0.18369 0.09336
39 ELEC INDL APP & 0.67632 0.04331 0.31847 0.20011 0.11445

42 -



Table 2.11 continued

SEC. TITLE TOTAL GOVERN. AIR WATER SOLID
—---------- ------- ---------- --------- _____ --------______— —---------------

40 HOUSEHOLD APPLIA 0.80821 0.05759 0.34756 0.24532 0.15774
41 MISC ELECTRICAL 0.83903 0.05828 0.38619 0.25135 0.14382
42 TV SETS,RADIOS,P 0.54285 0.04235 0.193 58 0.18779 0.12091
43 MOTOR VEHICLES 0.78943 0.05011 0.35778 0.23116 0.15068
44 AEROSPACE 0.43728 0.04113 0.17063 0.14290 0.08306
45 SHIPS, BOATS 0.78371 0.04261 0.30908 0.24160 0.19055

46 OTHER TRANSP. EQ 0.77866 0.04944 0.35850 0.21598 0.15350
47 INSTRUMENTS 0.63683 0.04416 0.24626 0.21757 0.12880
48 MISC. MANUFACTUR 0.70860 0.04833 0.29829 0.22576 0.13565
49 RAILROADS 0.37226 0.01851 0.17577 0.12128 0.05670
50 TRUCKING, HWY PA 0.20483 0.00868 0.10163 0.06728 0.02727

51 WATER TRANSPORT 0.37992 0.01482 0.19232 0.12138 0.05144
52 AIR TRANSPORT 0.29667 0.01297 0.14699 0.09882 0.03792
53 PIPELINE 0.62858 0.04318 0.26998 0.21192 0.10352
54 TRANSPORTAION SE 0.68859 0.04116 0.30058 0.22854 0.11848
55 COMMUNICATIONS S 0.10578 0.00697 0.04304 0.03806 0.01770

56 ELECTRIC UTILILI 3.31089 0.21972 1.39331 1.13457 0.56329
57 GAS UTILITY 0.31174 0.01956 0.13495 0.10213 0.05514
58 WATER AND SANITA 0.27949 0.01514 0.12185 0.09631 0.04622
59 WHOLESALE TRADE 0.13452 0.00773 0.05710 0.04908 0.02061
60 RETAIL TRADE 0.16245 0.00989 0.06836 0.05809 0.02610

61 EATING & DRINKIN 0.37736 0.03637 0.12242 0.15897 0.05959
62 FINANCE & INSURA 0.12057 0.00802 0.04735 0.04499 0.02019
63 REAL ESTATE 0.07653 0.00398 0.03362 0.02701 0.01193
64 OWNER-OCCUPIED H 0.05352 0.00294 0.02145 0.02018 0.00896
65 HOTELS; REPAIRS 0.28698 0.01729 0.11757 0.10438 0.04775

66 BUSINESS SERVICE 0.20819 0.01387 0.07 894 0.07831 0.03703
67 AUTOMOBILE REPAI 0.39995 0.02422 0.18016 0.12204 0.07364
68 MOVIES AND AMUSE 0.16492 0.00973 0.06272 0.06712 0.02535
69 MEDICINE,EDUCATI 0.19655 0.01176 0.07594 0.07645 0.03239
70 FED 8 S&L GOVT E 0.24315 0.01255 0.10374 0.08796 0.03892

71 NON COMPETITIVE 0.00000 0.00000 0.00000 0.00000 0.00000
72 DOMESTIC SERVANT 0.01013 0.00070 0.00418 0.00348 0.00176
73 UNIMPORTANT INDU 0.83912 0.05299 0.34850 0.29370 0.14400
74 SCRAPS AND USED 0.13984 0.00883 0.05808 0.04895 0.02400
75 REST OF THE WORL 0.00000 0.00000 0.00000 0.00000 0.00000

76 GOVERNMENT INDUS 0.00000 0.00000 0.00000 0.00000 0.00000
77 INFORUM STAT. DI 0.00000 0.00000 0.00000 0.00000 0.00000
78 NIPA STAT. DISC 0.00000 0.00000 0.00000 0.00000 0.00000
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TABLE 2.12 Percentage of Eypftfldj^ure Purchasing In d u s tr ia l P o llu tion  
For Each of Twenty Income Classes in  12LZ (per Capita) 

LOW_ABAXEMENI_COSI§_FOR_ELECXgIC.yiILIIIiS

INCOME
CLASS TOTAL GOVERN. AIR WATER SOLID

LOW 1 0.4525242 0.0365352 0.1697445 0.1736138 0.0726523
2 0.4465099 0.0353178 0.1696181 0.1697030 0.0718956
3 0.4389274 0.0340903 0.1654061 0.1691272 0.0703227
4 0.433 8510 0.0330524 0.1672688 0.1641266 0.0694267
5 0.4299702 0.0327983 0.1657442 0.1621900 0.0692634

6 0.4215940 0.0320308 0.1625677 0.1591666 0.0678514
7 0.4225733 0.0319188 0.1641238 0.1583086 0.0682490
8 0.4156915 0.0308351 0.1630649 0.1546213 0.0671986
9 0.4290550 0.0321932 0.1671913 0.1603074 0.0693847

10 0.4173411 0.0312439 0.1627736 0.1559048 0.0674457

11 0.4173320 0.0309650 0.1633989 0.1550705 0.0679295
12 0.4111773 0.0304780 0.1607687 0.1532463 0.0667116
13 0.4127449 0.0304418 0.1621750 0.1530709 0.0670840
14 0.4128947 0.0300402 0.1635927 0.1523825 0.0669101
15 0.4071465 0.0298526 0.1603248 0.1507013 0.0662963

16 0.4075521 0.0298470 0.1611616 0.1502621 0.0663102
17 0.4040789 0.0296047 0.1595611 0.1491177 0.0658239
18 0.4017763 0.0292533 0.1591662 0.1481041 0.0652828
19 0.3960885 0.0286619 0.1576607 0.1449383 0.0648579

HIGH 20 0.3750175 0.0271180 0.1486307 0.1376718 0.0616251
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ENDNOTES

Dorfman and Snow C5, p. 1143
2

This paper assumes tha t the other studies recognize that abatement 
costs do vary across indus tr ies .

3
Lake, Hanneman, and Oster C8,  p.196D

4
Lake, Hanneman, and Oster C8,  p.196D

5
Lake, Hanneman, and Oster C8,  p.212.3

6
1972 matrices were used fo r  the 1973 ca lcu la tions.

7
The depreciation figures fo r  the INFORUM investment sectors were 
developed by Dr. Anthony Barbera.

8
Data was not ava ilab le fo r  sector 12 (Apparel); sector 18's(Fuel O il) 
costs are a l l  in  sector 17 (Petroleum re f in in g .)

9
Council on Environmental Quality (9 ) ,  p. 443.

10
No source could provide the data in  the same form as the PACE reports 
(14 & 15) or the Survey of Current Business a r t ic le  (18). Most 
published reports do not discuss the magnitude of the abatement 
costs fo r  a l l  the a g r ic u ltu ra l sectors, thereby avoiding the 
data problems. The best source ava ilab le was unpublished 
Environmental Protection Agency data, which indicated tha t the 
a g r ic u l tu ra l  abatement costs fo r  1977 were somewhere between 
400 and 600 m i l l io n  d o l la rs .  The f ig u re  chosen was 50 percent 
of the 650 m i l l io n  d o l la r  f ig u re ,  or 325 m i l l io n  d o l la rs .

11
For a more complete descrip tion the Engel curves see Paul Devine's 
d isse r ta t io n ,  chapter 2 .

12
P o llu t ion  abatement fo r  the auto industry do not include the costs 
costs of the p o l lu t io n  abatement equipment b u i l t  in to  the cars.

1
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Chapter 3

The Long-Run P r o f i t a b i l i t y  of Ethanol in  High-Octane Gasoline

I t  is  often necessary when using an input-output model to  address a 

problem to  bu ild  a sub-model to  provide add itiona l d e ta i l  fo r  sectors of 

in te re s t .  This study uses a sub-model, driven by the 78 sector INFORUM 

in p u t-o u tp u t  model, to  examine the long-run p r o f i t a b i l i t y  of bu ild ing  a 

plant to  produce ethanol from corn fo r  use as an octane booster in  super 

(high-octane unleaded) gasoline. The e ffec ts  of e thanol p ro d u c t io n  on 

a g r ic u l tu ra l  production and p r ic in g  are also examined based on c lass ica l 

supply and demand modeling of a g r ic u ltu ra l price determination.

In th is  study, the long-run p r o f i t a b i l i t y  of ethanol production was 

found to  be h ig h ly  dependent on fu tu re  movements of the real price of 

crude o i l  and the real value of federal and state subsidies fo r  ethanol 

use in  g a s o l in e .  At cu rren t nominal subsidy leve ls , with a constant 

real price of crude o i l ,  e thano l can be produced p r o f i t a b l y  through 

1995, though the p r o f i t  margin d e c lin es  throughout the period as the 

real value of the subsidies decline. For the r e la t iv e ly  low le v e ls  of 

ethanol production (less than 2 b i l l i o n  gallons) predicted by the model, 

the  e f fe c ts  on a g r ic u ltu ra l prices is  minimal. Ethanol production of 3 

to  5 b i l l i o n  ga llons has a moderate impact on corn p r ic e ,  w h ile  the 

im pact could be more cons iderab le  fo r  volumes of 10 to  15 b i l l i o n  

ga llons.
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H is to r ica l Perspective

E thano l, or e th y l  a lc o h o l ,  i s  obta ined by the fe rm e n ta t io n  o f 

carbohydrates. Knowledge of the fermentation process to  obtain alcohol 

dates back as f a r  as recorded h is to r y ,  when i t s  o n ly  use was in  

a lcoho lic  beverages. Alcoholic beverages are s t i l l  the major market fo r  

e th a n o l,  though i t  i s  a lso  used as an in d u s tr ia l  solvent and a fu e l .  

The simple requirement o f a carbohydrate to  ferm ent im p l ie s  t h a t  

v i r t u a l l y  any p la n t,  from grasses to  f r u i t s  and gra ins , could be used to  

produce e th a n o l.  As a r e s u l t ,  c l im a tic  and s o i l  d ifferences w i l l  not 

p ro h ib it  the production of ethanol in  a country with unused arable land. 

In the United States, the climate is  not su itab le  fo r  growing s u f f ic ie n t  

quan tit ies  of sugarcane, the most e f f ic ie n t  crop fo r  ethanol production, 

to  use sugarcane as the pr im ary fee ds to ck  in  p ro d u c in g  e th a n o l .  

However, the United States does have the capacity fo r  growing corn, the 

second most e f f ic ie n t  major crop fo r  ethanol production. (Sugarcane is  

60 percent more e f f i c i e n t  than corn when measured in  gallons per acre 

te rm s.')

P rio r to  the widespread use of petroleum fu e ls ,  ethanol was used in  

l im ited  quan t it ies  as a source of heat and l ig h t .  The advent of cheap 

petroleum fu e ls  e lim inated ethanol as a source of fue l except in  times 

of petroleum shortages. Henry Ford, a supporte r of fu e l  e th a n o l,  had 

cars b u i l t  w ith  ca rbu re to rs  tha t permitted any combination of ethanol 

and gasoline to  be used as fu e l .  This practice was sho r t- l ive d  because 

o f the ready a v a i l a b i l i t y  o f cheap gaso line . The f i r s t  major use of 

ethanol came in  Europe during the 1940's and throughout World War I I ,  

when i t  was produced from corn, potatoes, and sugar beets. Once the war
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ended, petroleum sup p lies  were again ava ilab le , and ethanol use again 

disappeared.

The 1974 o i l  embargo drew the world 's a tte n t io n  to  the importance 

o f energy# and the po ten tia l economic power of o i l  exporting countries. 

Brazil# h i t  hard by the increase in  world o i l  p r ice s , began an ethanol 

fu e l  program in  1975, with the stated purpose of energy independence by 

1990. The B ra z i l ia n  government helped to  f inance  d i s t i l l e r i e s  and 

a g r ic u l t u r a l  (sugarcane) pro jects to  supply them. By 1979, 14 percent 

of B ra z i l 's  automotive fue l was e th a n o l,  w ith  exp ec ta t ions  o f 2 to  3 

times th a t  volume being produced by 1985. The United States moved more 

slowly than B ra z i l ,  f i n a l l y  passing in  1978 an exemption to  the fe d e ra l  

gaso line  tax fo r  fue l containing ten percent ethanol. This execmption, 

there fore , amounts to  a 40 cent per gallon subsidy fo r  ethanol.

The 1979 o i l  shock, which doubled re a l o i l  p r ic e s ,  in c re a s e d  

in te r e s t  in  a lte rn a t ive  fue ls  in  general, and in  ethanol in  p a r t ic u la r .  

Gasohol, a blend of 10 percent ethanol and 90 percent gasoline, was seen 

as a way to  use a p le n t i fu l  resource, farmland, to  combat a lack o f o i l  

reserves. Several c o rn -b e l t  s ta te s ,  F lo r ida , and C a lifo rn ia  granted 

exemptions s im i la r  to  the fe d e ra l  gaso line  tax e x e m p tio n , add ing 

incentive fo r  ethanol use. The marketing of gasohol spread qu ick ly , but 

a ls o  faded q u ic k ly  f o r  a lack of economic in c e n t iv e s  to  users and 

because of problems with water absorption by the f u e l .  Ethanol has an 

a f f i n i t y  fo r  water so s trong that the presence of water in  storage or 

shipping tanks draws the alcohol out of the gasohol. During the  period  

when gasohol was w ide ly  marketed, t h i s  problem was not given proper 

consideration; and a large volume of ru ined or weak fu e l  was so ld  to
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consumers. Sales of gasohol, marketed as such, are curren tly  l im ited  to  

a few mid-western (corn producing) states.

A new p o te n t ia l  market f o r  e thanol has grown out of the energy 

conservation e f fo r ts  of the la te  1970's and early  1980 's . The engines 

in  the s m a lle r ,  more fu e l  e f f i c i e n t ,  cars b u i l t  s ince 1979 require 

higher octane gaso line  as the engines get o ld e r .  E thano l, w ith  an 

e f f e c t i v e  octane ra t ing  between 105 and 115 and substantia l subsidies, 

might be p ro f i ta b ly  produced fo r  use as an a lte rna t ive  to  o i l -d e r iv a t iv e  

octane boosters in  super-unleaded gasoline. V ir tu a l ly  a l l  of the super 

unleaded gasoline curren tly  sold in  C a lifo rn ia  contains ethanol, but is  

not marketed as gasohol. I t  is  the impact of a long-run  c o n t in u a t io n  

and spread of th is  use fo r  ethanol tha t th is  study addresses.

Outline of Study

Measuring the p r o f i t a b i l i t y  of e thanol production or the rather 

narrow e f fe c ts  e thanol p r o d u c t io n  would have on th e  economy is  

im poss ib le  in  the framework o f INFORUM's aggregate 1-0 model, called 

LIFT. Both of the corn m i l l in g  processes th a t  can be used to  produce 

e thano l (wet and whole corn m i l l in g )  f a l l  in to  the three d ig i t  Standard 

In d u s t r ia l  C la s s i f i c a t io n  204, which is  on ly  a p o r t io n  of the LIFT 

se c to r  9 , Food and Tobacco. In 1977, L i f t  sector 9 had a to ta l  output 

of 208.4 b i l l i o n  d o l la rs ,  of which a l l  of corn m i l l i n g  accounted fo r  

less than 1.5%. In add it ion , a l l  of ag r icu ltu re  comprises only a s ingle 

LIFT s e c to r ,  w h ile  the impact of la rge volume o f ethanol production 

would be l im ited  to  corn and a few other crops tha t might lose land to  

corn production i f  re la t iv e  prices change.
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The Corn A lcoho l Model (CAM), a sub-model of the LIFT model, was 

constructed to  give the sectoral d e ta i l  necessary fo r  c a lc u la t in g  the 

p r ic e  a t which ethanol would be p ro f i ta b le  to  produce. In add ition  to  

the ethanol production d e ta i l ,  add it iona l d e ta i l  was provided f o r  the 

a g r ic u l tu r e  sector, so the e ffec ts  of ethanol production on crop prices 

could be examined. In order to  keep the model a manageable s iz e ,  the 

a g r i c u l t u r a l  d e ta i l  was l im i te d  to  three crops — corn, soybeans, and 

wheat — which might s ig n i f ic a n t ly  a ffec t the cost or fe e l  the impacts 

o f  e th a n o l  p r o d u c t io n .  There are  th re e  l in k s  by which ethanol 

production w i l l  impact upon the p r ic in g  of the th ree  crops. F i r s t ,  

e thanol p rodu c tion  is  an a d d it io n a l demand fo r  corn, which w i l l  raise 

the equilib rium  pr ice . Second, because the three crops are s u b s t i tu te s  

in  p ro d u c t io n , r e la t iv e  acreage shares may s h i f t .  F in a l ly ,  ethanol 

production produces by-products which can substitu te  fo r  corn and soy in 

certa in  uses.

The by-products must be ca re fu l ly  considered, not ju s t  because of 

t h e i r  use as a corn and soy s u b s t i tu te ,  but because of t h e i r  major 

influence on the p r o f i t a b i l i t y  on ethanol production. For example, in

1981 the net value of the by-products from one ga llon of ethanol by the 

wet corn m i l l i n g  process was 85.6 cen ts , which accounted f o r  59 .7  

percent of the corn input cost based on the production process described 

below- In  th is  study, the prices of the by-products depend only on the 

prices fo r  corn and soy.

Figure 3 .1 , a flow diagram of the CAM model, shows the basic supply 

and demand structure  of the model. On the le f t  side of F igure 3.1 are 

the demands fo r  the crops in c lu d in g : ethanol demand fo r  corn, animal
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feed demand, export demand, food and miscellaneous demand, and inventory 

demand. Note t h a t ,  w h ile  i t  is  inc luded  on the demand s ide o f the 

model, inventory demand can have e ith e r a pos it ive  or negative sign. On 

average, in v e n to r ie s  w i l l  be a p o s i t iv e  demand fo r  the crops, but in  

years of undersupply or excess demand inventory leve ls  w i l l  f a l l ,  thus 

o f f s e t t i n g  some p o r t io n  o f the other demands. The r ig h t  hand side of 

Figure 3.1 shows the two sources of supply: the a g r icu ltu ra l supply and 

the by-products equivalenced to  corn and soy. In  the upper cen ter of 

F igure 3.1 are the exogenous variab les, while in  the lower center are 

, the prices of the crops and by-products  which are used to  equate the 

supply and demands fo r  each crop.

The model begins i t s  so lu tion  process fo r  each year by reading the 

values o f th$ exogenous v a r ia b le s ,  b lock H o f F ig u re  3 . 1 .  Those 

exogenous v a r ia b le s  which are taken from LIFT are l i s t e d  above the 

dotted l in e ,  while those variables tha t are wholely exogenous are l is te d  

below the l i n e .  A complete l i s t i n g  o f the exogenous v a r ia b le s  and 

d e s c r ip t io n  of how they were forecasted is  given in  section 3.3 of th is  

study.

The next step in  solving the model is  to  take a f i r s t  guess a t the 

th re e  crop p r ic e s  fo r  the f i r s t  year of the p ro jec tion . From the crop 

p r ices , the by-product prices are calcu lated, as is  described in  section 

3 .6 .

Given the crop pr ices, the by-product pr ices, and the eng ineering  

d a ta  on e th a n o l  p r o d u c t io n  c o s ts ,  th e  p r ic e  o f e thano l can be 

calcu lated. The quantity  of ethanol demanded, and therefore the amount 

o f corn used fo r  e th a n o l,  is  determined by th re e  th ings: the to ta l
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consumption of gasoline, the percentage of t o t a l  gaso line  usage th a t  

requires octane boosting, and the f ra c t io n  of super tha t uses ethanol as 

an octane bo os te r.  Block A of Figure 3 .1 , the ethanol side of CAM, is  

described in  d e ta i l  in  section 3 .4 .

Blocks B, C, D and E of Figure 3.1 depict the o ther fo u r  demands: 

feed, exports, food, and inventory change respective ly . The feed demand 

equations estimate the demand fo r  corn to  be fed to  animals d i re c t ly  as 

a function of feed prices, thereby avoiding dealing with f luc tu a t io ns  in  

the livestock market. (A livestock model could be b u i l t  to  replace the 

feed demand equations, i f  be tte r short-term forecasts of feed demand are 

desired.) Export demand equations were specified rather than estimated, 

in  order to  get strong price e la s t ic i t ie s  and to  allow the growth rates 

fo r  export demand to  be specified exogenously. Inventory equations were 

included to  increase the short-term s ta b i l i t y  of the model. Since very 

l i t t l e  soy is  d i re c t ly  consumed by humans, food and miscellaneous demand 

equations were estimated jus t fo r  corn and wheat. Functional forms and 

parameter estimates fo r  feed, export, inventory change, and food demands 

are given in  section 3 .5 .

Development of the supply s ide of CAM, blocks F and 6 o f F igure 

3 . 1 ,  in v o lv e d  e s t im a t in g  the supply of crops g iven each year and 

equivalencing the by-products of ethanol production to  corn and soy. 3 I t  

should be noted that the supply of the crops grown each year does not 

depend on any contemporaneous p r ice s  because the crops are planted 

before the prices fo r  the current period were known, and l i t t l e  can be 

done a f t e r  the crops are in  the ground to  change the y ie ld .  Thus, the 

a g r ic u l tu ra l  supply of each crop is  constant while the model is  so lv in g
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f o r  a p a r t i c u l a r  y e a r ,  though i t  may change from year to  yea r. 

By-product supply — the supply of corn gluten feed, corn g lu te n  meal, 

corn o i l#  and d i s t i l l e r s  d r ie d  grains equivalenced to  corn and soy — 

does vary with ethanol production during the s o lu t io n  process. A lso , 

n o te  t h a t  th e  b y -p ro d u c t  s u p p ly  in c lu d e s  o n ly  th e  increm enta l 

by-products th a t  re s u l t  from the p roduc tion  o f fu e l  e th a n o l,  which 

avoids de ta iled  modeling of other m i l l in g  processes.

A f te r  a pass through the model, t o t a l  supply and demand fo r  the 

crops, blocks J and K of Figure 3.1 re spec t ive ly#  have been determined 

based on the i n i t i a l  guess a t the pr ice . I f  supply equals demand fo r  

each crop, the i n i t i a l l y  guessed p r ice s  are the e q u i l ib r iu m  ones fo r  

tha t year. When one or more of the crops has unequal supply and demand, 

the model adjusts i t s  guess of those crop prices and makes another pass 

through a l l  the equations of the model. Prices are raised i f  demand is  

g re a te r  than supp ly , and lowered i f  demand is  less than supply. This 

price adjustment continues u n t i l  supply equals demand fo r  each crop; 

then the model continues on to  the fo llow ing year, beginning again with 

the values of the exogenous variables and a f i r s t  guess at p r ic e s .  The 

exact workings o f t h is  process are described in  section 3.7 of th is  

study.

Results of LIFT/CAM simulations are presented in  secton 3 .8 .  The 

s im u la t io n s  are based on three o i l  price scenarios: a f l a t  real p r ice , 

a s tead ily  growing re a l p r ic e ,  and a f lu c tu a t in g  re a l p r ic e .  Other 

s im u la t io n s  presented in  sec tion  3.8 are based on exogenous shocks to  

endogenous v a r ia b le s  o f th e  CAM m ode l, such as a c rop  f a i l u r e .  

Concluding remarks are given in  section 3 .9 .



3.2 Review of L ite ra tu re

Many recent studies have addressed p a r t ic u la r  aspects of the short- 

and lon g - run e f fe c ts  o f ethanol production . Four stud ies, those by 

Brown (5 ) ,  Breimyer (4 ) ,  Cheremisinoff ( 6) ,  and Paul (10) d iscuss the 

f e a s i b i l i t y  and cost of e thanol production in  technical and theo re tic  

manner. The o ther two s tud ies  to  be reviewed here are s im u la t io n  

s tu d ie s  th a t examine the impact of increased ethanol production on crop 

and ethanol prices.

A 1979 study by Cheremisinoff ( 6) prov ides a good review of the 

l i t e r a t u r e  on te c h n ic a l  problems associated with ethanol production. 

A l l  studies looking at ethanol assume that the technical problems, such 

as water a f f i n i t y  and re g u la to ry  re s t r ic t io n s ,  are solved with l i t t l e  

e f f o r t .  Cheremisinoff*s study looks at the p o s s ib i l i t y  of b lend ing 5 

percent e thanol w ith  95 percent gasoline fo r  a l l  gasoline produced in  

the United States. Ethanol is  assumed to  be produced from sugarcane, 

corn , and o the r g ra in s  in  va r ious  re g ion s . The p ro je c te d  pr ice of 

ethanol is  somewhat higher than tha t of th is  and other stud ies, perhaps 

due to  the choice o f sugarcane as the major feedstock f o r  e thanol 

production. The re la t iv e ly  small acreage in  the United States s u i ta b le  

f o r  production of sugarcane and quotas l im i t in g  imports makes i t  a more 

expensive feedstock than corn. Cherem is inoff1s s tud y , as is  the case 

w ith  most o f the te c h n ic a l  s tu d ie s ,  does not attempt to  simulate or 

forecast the e ffec t of his projected volume of ethanol on crop p r ic e s .

A good review of ethanol programs in  New Zealand, A us tra l ia ,  South
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A fr ica ,  Kenya, and the Sudan is  provided in  the paper by Brown ( 5 ) .  

Brown's study a r r iv e s  at an ethanol price of $1.00 a ga llon i f  corn is  

priced at $2.44 per bushe l. Brown focuses on ly  on the re la t io n s h ip  

between th e  p r ic e  o f g a s o l in e  and corn  fo r  de te rm in ing  e thano l 

p r o f i t a b i l i t y ,  ignoring a l l  o ther inpu t costs and the d e c l in e  in  the 

re a l value of subsidy le v e ls .  By ignoring other input costs, such as 

coa l, e le c t r i c i t y ,  and labor. Brown oversta tes the e f fe c t  a change in  

the price of gasoline has on the p r o f i t a b i l i t y  of ethanol production.

The study by Breimyer (4) is  one of severa l which looks at the 

ra t io n a le  fo r  e thanol p roduc tion  in  te rm s o f  energy e f f i c i e n c y .  

According to  B re im yer, e thanol should only be produced i f  the ethanol 

provides more energy than is  necessary to  produce the e th a n o l.  Since 

ethanol production does provide a net 2 to  5 percent increase in  energy, 

Breimyer and o thers  who fo llow  th is  l ine  of reasoning would approve of 

production of ethanol fo r use as a fu e l .  However, the requirement of a 

net energy increase ignores a l l  economic precepts fo r  determination of 

va lu e . (No octane booster w ith  a crude o i l  base co u ld  meet t h i s  

requi rement.)

An extrem ely good review of the l i te ra tu re  on the cost of ethanol 

production is  g iven in  the study by J. K. P a u l(1 0 ) .  The cost of 

p ro d u c in g  e th a n o l  from a l l  p o t e n t i a l  feedstocks under numerous 

assumptions is  discussed in  d e ta i l .  Ethanol production cost was found 

to  range between $1.07 and $1.31 per ga llon based on $2.50 per bushel 

corn. However, none of the studies reviewed attempted to  fo re c a s t the 

cost o f producing e thano l in to  the fu tu re ,  or the e ffec ts  of ethanol 

production on crop prices.
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Two simulation studies, one by Meekhoff, Tyner, and Holland (9) and 

one by Webb (12) have simulated the e ffec ts  of ethanol production (from 

corn) on crop p r ic e s .  Meekhoff, Tyner, and Holland used the FEEDSIM 

model to  look at the e f fe c ts  o f producing 1 to  A b i l l i o n  g a l lo n s  o f 

ethanol annually through 1985. The resu lts  of th e i r  simulations suggest 

th a t  f o r  the 1 to  A b i l l i o n  gallons of ethanol the a g r ic u ltu ra l e ffec ts  

are re la t iv e ly  minor, but tha t fo r  greater volumes the impact could be 

more s u b s ta n t ia l .  As a resu lt  of A b i l l i o n  gallons of ethanol, 7 to  10 

m i l l io n  acres would be planted in  corn, while 1 to  3 m i l l io n  less would 

be planted in  soy. Exports of corn would f a l l  200 -  300 m i l l io n  bushels 

per yea r, and annual carryovers would drop by 30 percent from the zero 

ethanol case. Despite these in te res ting  re su lts ,  the Meekhoff study has 

ignored the question of whether ethanol continues to  be p r o f i t a b le  to  

produce given i t s  e ffec t on a g r ic u ltu ra l p r ices, and, in  p a r t ic u la r ,  on 

the prices of the by-products of ethanol production.

The Webb (12) study used the  NIRAP, N a t io n a l  I n t e r r e g io n a l  

A g r ic u l t u r a l  P ro je c t io n ,  s im u la t io n  model to  examine the e ffec ts  of 

producing 10 b i l l i o n  gallons of ethanol annually. Webb f in d s  th a t  the 

supply curve fo r  e thano l r is e s  3.65 percent per b i l l i o n  ga llons of 

ethanol, and the price of corn rises by A percent per b i l l i o n  gallons of 

ethanol. The price e ffec t on corn is  ac tua lly  smaller than th a t  in  the 

Meekhoff s tu d y , which looked a t much sm a lle r q u a n t i t ie s  o f ethanol 

production. Like the Meekhoff study, the Webb a r t ic le  has assumed th a t  

e th a n o l  w i l l  c o n t in u e  t o  be p r o f i t a b l e  to  produce in  doing the  

s imulations.

No previous study has looked at ethanol p r o f i t a b i l i t y  fo r  the long
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run. Those studies which address ethanol p r o f i t a b i l i t y  f a i l  to  look at 

the long-run problems o f increased a g r ic u l t u r a l  p r ic e s  and f a l l i n g  

subsidy va lues . Those s tud ies  which attempt to  simulate the long-run 

a g r i c u l t u r a l  e f f e c t s  f a i l  t o  address  th e  q u e s t io n  o f  e th a n o l  

p r o f i t a b i l i t y  d i re c t ly .

3 .3 . Exogenous Variables and the Link to  LIFT Model

One m igh t wonder what the value of the 1-0 model is  when CAM 

con ta ins  a l l  the d e ta i l  im portant to  addressing th e  q u e s t io n s  o f 

in te re s t  in  th is  study. The answer is  tha t given a crude o i l  scenario, 

LIFT provides a set of p r ices, a macroeconomic fo recast, and an index of 

gasoline consumption, a l l  consistent with that crude o i l  price scenario.

Forecasting  p r ic e s  in  the LIFT model is  done in  th re e  s te p s .  

F i r s t ,  income by in d u s try  is  forecast. Second, income by industry is  

passed through a product-industry bridge to  get value added per u n i t  o f 

output fo r  each product. F in a l ly ,  based on the input-output co e ff ic ie n t 

t a b le ,  p r ic e s  are obta ined by summing the value added of a l l  products 

used d i re c t ly  or in d ire c t ly  in  producing each product. A s l i g h t l y  more 

d e s c r ip t iv e  e xp lana t ion  o f p r ic e  determinaton is  given in  Almon (1 ) ,  

w h ile  a complete d e s c r i p t i o n  i s  g iv e n  in  Matthew H y le 's  Ph.D. 

d isse rta t io n  ( 8) .

The a b i l i t y  to  produce p r ic e  fo re ca s ts  co n s is ta n t w ith various 

crude o i l  scenarios is  important to  the CAM model, because the  p la n t 

cost data (steam coal, e le c t r i c i t y ,  labor, f re ig h t ,  e tc .)  are moved by 

LIFT p r ice  fo re c a s ts  f o r  re le va n t s e c to rs .  Without the a b i l i t y  to  

fa c to r  the f u l l  e f f e c ts  o f a change in  crude o i l  price in to  a l l  other
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prices, ethanol could appear to  be p ro f i ta b le  when, in fa c t ,  i t  i s  n o t.

For the exogenous v a r ia b le s  th a t  are not a v a i la b le  in  the LIFT 

model, forecasted values were provided by the corporate sponsors of th is  

s tudy . Two o f these exogenous v a r ia b le s ,  e thano l p rodu c t ion  cos t 

parameters and the p ro f i ta b i l i t y /u s e  reaction function described in  the 

next s e c t io n ,  were l e f t  constant throughout the fo r e c a s t  p e r io d ,  

a l th o u g h  p ro v is o n s  were made fo r  a l t e r in g  them i f  fo re ca s ts  are 

ava ilab le . Leaving these values constant i m p l i c i t l y  assumes th a t  no 

change in  p la n t e f f ic ie n c y  or reaction time of re fine rs  occurs, which 

probably errs on the side of underproducing e th a n o l.  Other exogenous 

v a r ia b le s  fo r  which fo re c a s ts  were supplied include: the federal and 

state subsidy leve ls , the percentage of gaso line  th a t  requ ired  octane 

b o o s t in g , and export growth rates. Three of the simulations presented 

in  secton 3 .8  are based on va ry ing  the supp lied  fo re c a s ts  of these 

exogenous variab les.

3 .4 . Ethanol Production

Ethanol can be mixed in  a n in e -to -on e  r a t i o  w ith  gasoline in  a 

re f ine ry  or at a shipping terminal to  boost the octane ra ting of regular 

unleaded gasoline three po in ts , producing unleaded super.^ An e f f e c t iv e  

octane ra t in g  of 105-115 and some good re f ine ry  properties make ethanol 

a good octane booster at the r e f in e r y .  On the  o ther hand, a s in g le  

r e f in e r y  t y p i c a l l y  supplies products fo r  several states with d i f fe re n t  

subsidy leve ls . These s ta te -sp e c if ic  subsidies make ethanol blending at 

the  p ip e l in e  te rm in a l more l i k e l y  to  be p r o f i t a b le .  B le n d in g  a t  

te rm in a ls  in  s ta tes  w ith  subs id ies  s u f f ic ie n t ly  high to  make ethanol
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p ro f i ta b le  spares the re f in e r from the problems of keeping super-ethanol 

unleaded gasoline separated from super-nonethanol gasoline. Blending at 

the terminal also reduces the chances of ethanol/gasoline as a resu lt  of 

water contamination.

In the CAM model, no e x p l ic i t  cost analysis was done on competitive 

octane boosters such as MTBE ( t e r t i o r y  b u ty l  a lc o h o l ) ,  to lu e n e ,  and 

methanol. A l l  non-ethanol octane bo os te rs , except MTBE, are simple 

deriva tives of crude o i l ,  and th e i r  prices are l in ke d  to  the p r ic e  of 

crude o i l  and g a s o l in e .  (MTBE i s  o n ly  p a r t i a l l y  a crude o i l  

d e r iv a t iv e . )  Some amount of these octane boosters are produced as 

coproducts while re f in ing  gasoling, but the quan tit ies  produced are not 

s u f f ic ie n t  to  meet octane booster demand. The re f in e ry  process can be 

altered to  produce large quantit ies  of octane boosters in  a separate run 

from th a t  in  which gasoline is  produced. In e ith e r case, the price of 

the octane boosters are c lose ly  l in ke d  to  the p r ic e  of the crude o i l  

e n t e r i n g  th e  r e f i n e r y .  Hence, when CAM d e te rm in e s  th e  cos t 

effectiveness of ethanol as an octane booster by looking at the ra t io  of 

the  p r ic e  o f e thanol to  th e  p r ic e  o f g a s o l in e ,  i t  i s  i m p l i c i t y  

considering a l l  other octane boosters.

The basic assumption of the alcohol side of CAM is  tha t re f ine rs  

w i l l  sw itch to  e thano l as an octane booster once they perce ive  the 

sw itch  to  be p r o f i t a b le .  The breakeven po in t,  the point at which the 

re f in e r  can p ro f i ta b ly  use ethanol (a t the  te r m in a l ) ,  is  reached when 

the  r a t i o  o f the p r ice  of ethanol to  the gate price of gasoline at the 

re f ine ry  plus shipping costs to  the te rm in a l ,  fe d e ra l  and s ta te  tax  

subsidies, and value of the increase in  octane f a l l s  to  1.00.
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RATIO(t) = PALC / (PGASS + SHIP + FED + STATE + OCTPRE) 

where:
PALC = the price of ethanol (net of by-products)
PGASS = the gate price of gasoline
SHIP = the shipping savings fo r blending at the terminal
FED = the federal subsidy fo r use of ethanol in gasoline
STATE = the state subsidy fo r use of ethanol in gasoline
OCTPRE = the value of the octane increase gained by ethanol blending

Set-up time and other change-over costs make i t  u n i ik e y  th a t  a l l  

re fine rs  would begin use of ethanol once the breakeven point is  reached. 

The changeover ra te  would depend on how fa r  below 1.00 RATIO was, how 

long RATIO had been below 1.00, and on what percentage of re f in e r s  had 

a lready made the switch to ethanol use. In add it ion , i t  was f e l t  that 

re f ine rs  would switch away from ethanol use more qu ick ly than they began 

using i t .  To model th is ,  a "prof i ta b i  l i  ty /u s e "  re a c t io n  fu n c t io n  was 

s p e c i f ie d ,  having the previously described properties , to  determine the 

f ra c t io n  of super gasoline (FRAC) that would use ethanol as an octane 

booster each year. This reaction function , determining the f ra c t io n  of 

super gasoline made with ethanol (with 0.0 < FRAC < 1.00) is  as fo llows:
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i f  FRACCT-1) = 0 and RATI01.00

FRAC(T) FRACCT-1) + D * C1-FRACCT-D) *  (1 .00 /RATIO)8* 6CT)
i f  RATIO < 1.00

•FRACCT-1) -  2.0 *  D *  C1-FRACCT-1)) *  CRATIO/1.00)B*  GCT)
i f  FRACCT-1) > 0 and RATIO>1.00

and
J

i f  FRACCT-1) < A

i f  A < FRACCT-1) < 1.00

where: 0 < FRACCT) < 1.0

FRAC is  the f ra c t io n  of super gasoline made with ethanol 
A is  a parameter specified to  be 0.1 
B is  a parameter specified to  be 4.0 
D is  a parameter specified to  be 0.225

1.00 is  the threshold RATIO where the use of ethanol f i r s t  
becomes p ro f i ta b le .

RATIO is  the ra t io  of PALC/CPGASS + FED40 + STATE + 0CTPRE + SHIPP) 
FED40 is  the 40 cent federal subsidy fo r ethanol use in  gasoline 
STATE is  the 'average1 state subsidy C'average' is  described la te r)  

0CTPRE is  the value of the octane increase when using ethanol 
SHIPP is  the shipping costs to  ship gasoline from the re fine ry  

to  the terminals

The parameters A, B, and D were chosen to  g iv e  the  f u n c t io n  the  

fo llow ing properties:^

1) At any RATIO less than or equal to  1.00, the f ra c t io n  of super 

unleaded gasoline made with ethanol CFRAC) w i l l  eventually reach 

1.00.
2) The change-over occurs more and more ra p id ly  as RATIO drops 

fu r th e r  and fu r the r below 1.00.

3) Should RATIO r is e  above 1 .0 0 , re f in e r s  w i l l  move away from 

ethanol use twice as fas t as they began i t s  use.
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4) The f ra c t io n  of ethanol must be able to s ta r t  a t ,  leave, and i f  

necessary re tu rn  to  0.00. The use of the A parameter in  the G 

function allows FRAC to  s ta r t  at and leave 0 .0 .  I f  the A term 

in  the G fu n c t io n  was 0 .0 ,  FRAC would never change from 0.0 

because G(t) would always be 0 .0 .

Should the p r o f i t a b i l i t y  r a t i o  r is e  above 1 .0 0 , r e f in e r s  should 

respond by s h i f t i n g  to  o ther octane boosters. I t  is  assumed in  th is  

study th a t  ethanol producers p r ic e  ethanol at the c a lcu la te d  p r ic e  

requ ired  fo r  p r o f i t a b i l i t y .  While u n re a l is t ic  in  the event of fa l l in g  

levels of production, th is  assumption is  a p p ro p r ia te  here because the 

focus of th is  study is  on the volume of ethanol that is  jg ro f itab l^  sold. 

As was expressed in  the reaction function presented above, re f in e rs  are 

assumed to  respond to  a p r o f i t a b i l i t y  ra t io  above 1.00 by s h i f t in g  away 

from using ethanol twice as fas t as they began i t s  use. Refiners s h i f t  

away from ethanol use more q u ic k ly  than they began to  use i t  fo r  two 

reasons. F i r s t ,  use of ethanol requ ired  le a rn in g  a new techno logy , 

w h ile  re turn ing to  the previous method of operations does not. Second, 

re f ine rs  are capable of producing o ther octane boosters w i th in  the 

re f in e ry ,  allowing the re finers  to  be se lf  s u f f ic ie n t  in  terms of octane 

b o o s te rs .  (A ls o ,  i f  the re f in e r s  are running the r e f in e r y  under 

c a p a c i t y ,  p ro d u c in g  th e  octane i n t e r n a l l y  in c re a s e s  c a p a c i ty  

u t i l i z a t io n . )

I f  the p r o f i t a b i l i t y  ra t io  r ises above 1.00, ethanol producers have 

the fo l lo w in g  th ree  choices fo r  production strategy: close the p lan t, 

operate w ith  reduced p r ic e s  and p r o f i t s ,  or s w i tc h  th e  p la n t  to  

production of potable ethanol, in d u s tr ia l  a lcohol, or high fructose corn
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syrup. C losing the plant is  un like ly  as long as the variab le costs of 

production are covered. S e ll ing  in d u s t r ia l  or po tab le  e thanol would 

seem to  be a f a i r l y  simple s o lu t io n ,  except both of these markets 

curren tly  have some excess capacity. Production of high f ru c to s e  corn 

syrup is  a reasonable a l t e r n a t iv e ,  and severa l recently  constructed 

plants have the capacity to  produce e i th e r  p roduct. The most l i k e l y  

short run so lu t ion , however would be a reduction in  the price of ethanol 

to  le v e ls  that keep re finers  using ethanol as an octane booster. Price 

reduction is  not a v iab le  long-run so lu t io n  because ethanol producers 

could not continue to earn a s ig n i f ic a n t ly  smaller return on investment 

than is  ava ilab le in  other indus tr ies .

The curves th is  function fo r  FRAC creates over time could be called 

lo g is t ic  curves i f  they did not begin at zero. I t  i s  the 6- fu n c t io n  

which a llow s FRAC(T) to  move away from zero by substitu t ing  A in to  the 

function  when FRACCT-1) is  less than A. Two examples of what t h is  

"S-curve" would look l ik e  under d i f fe re n t assumptions about the value of 

RATIO fo l lo w .  In the f i r s t  example, i t  was assumed that RATIO would 

s ta r t  at exactly the break-even point of 1.00 in  1977 and remain the re

fo r  19 years. Example two shows RATIO at 1.00 from 1977 through 1983
\

and at 0.70 the rea fte r . In example one, FRAC r is e s  s lo w ly ,  reaching 

67.11% in  1995, while FRAC jumps to  100% in  example two by 1989.
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S-CURVE WHEN:
A = 0.100 B = 4.000 D = 0.225

THE RATIO OF THE PRICE OF ALCOHOL TO THE PRICE OF GAS 
1977 1.600 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
1986 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
1995 1.000

PERCENTAGE OF SUPER GASOLINE THAT WAS PRODUCED USING ALCOHOL

DATE PERCENTAGE
IS + *

77 0.00 +
78 2.25 +
79 4.45 +
80 6.60 +
81 8.70 +
82 10.76 +
83 12.91 +
84 15.45 +
85 18.38
86 21.76
87 25.59
88 29.87
89 34.59
90 39.68
91 45.06
92 50.63
93 56.26
94 61.79
95 67.11

DATE PERCENTAGE
IS + *

0.000 20.000 40.000 60.000 80.000 100

1.000
1.000

000
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THE RATIO OF THE PRICE OF ALCOHOL TO THE PRICE OF GAS 
1977 1.600 1.000 1.000 1.000 1.000 1.000 0.700 0.700 0.700 
1986 0.700 0.700 0.700 0.700 0.700 0.700 0.700 0.700 0.700 
1995 0.700

S-CURVE WHEN :
A = 0.100 B = 4.000 D = 0.225

PERCENTAGE OF SUPER GASOLINE THAT WAS PRODUCED USING ALCOHOL

DATE PERCENTAGE
IS + * * * * * *

77 0.00 +
78 2.25 +
79 4.45 +
80 6.60 +
81 8.70 +
82 10.76 +
83 20.30 +
84 36.39 +
85 59.42 +
86 83.40 +
87 97.17 +
88 99.91 +
89 100.00 +
90 100.00 +
91 100.00 +
92 100.00 +
93 100.00 +
94 100.00 +
95 100.00 +

DATE PERCENTAGE
IS + *  * ★ * * *

0.000 20.000 40.000 60.000 80.000 100.1
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Even though FRAC can r ise  to 1.00 in  the S-curve func tion , the true 

f r a c t io n  of super gasoline made with ethanol cannot r ise above 0.50 to 

0.60, the percentage which would supply a l l  the states with s u b s ta n t ia l  

subs id ies  fo r  super e th a n o l.  The S-curve fu n c t io n  assumes that a l l  

s ta tes  have id e n t ic a l  subsidy le v e ls ,  le a v in g  i t  to  th e  user to  

recognize 60% as the tru e  upper l im i t .  To the extent that FRAC rises 

above 0.60 in  fo re c a s t in g ,  CAM is  simply fo re c a s t in g  the p o te n t ia l  

market fo r  ethanol should a l l  states adopt iden t ica l subsidies. (The 

exact size and structure is  discussed below.)

The price of alcohol, the numerator in  RATIO, is  ca lc u la te d  as a 

requ ired  p r ic e ,  th a t  i s ,  the p r ice  at which a s u f f i c ie n t  re turn  on 

investment is  earned a f t e r  a l l  costs and values of by-products  are 

considered. Required prices are calculated fo r  both the wet and whole 

corn m il l in g  processes, with PALC set equal to  the p r ice  of wet-corn 

m i l le d  a lcoho l which is  genera lly  the lower of the two. This p r ic ing  

assumption implies that the supply curve fo r  fue l e thanol is  p e r fe c t ly  

e l a s t i c  a t the  requ ired  p r ic e ,  and th a t  f i rm s  set p r ic e  equal to  

marginal cost. While reasonable as a long-term assumption, i t  i s  not 

reasonable in  forecasting year to year changes. However, the assumption 

of marginal cost p r ic ing  allows the model to  forecast the maximum market 

s iz e ,  an im portant fa c to r  in  making investment decisions* Firms are 

un like ly  to enter the market or expand capacity i f  there is  not room fo r 

the additional capacity to  p ro f i ta b ly  enter the market. In add it ion , i f  

th is  p r ic ing  assumption is  not made another decision function would have 

to be developed to  determine when en^ry in to  the market would occur.^
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The current (1982) c o s ts ,  e xc lu s ive  of the cost of corn , fo r  a 

w et-corn  m i l l i n g  p la n t of 50 m i l l io n - g a l lo n  capacity  in  do lla rs  per 

g a l lo n  assumed fo r  t h is  study are: .091 fo r  steam c o a l,  .082 f o r  

e l e c t r i c i t y ,  .155 fo r  d e p re c ia t io n ,  .065 fo r  la b o r ,  .353 fo r  other 

co s ts ,  (chem ica ls , overhead, e t c . ) ,  .05 fo r  sales c o s ts ,  .10 f o r  

f r e i g h t ,  and .223 fo r  re tu rn  on investment. For a whole-corn m il l in g  

plant the assumed costs are: .073 fo r  steam coal, .065 fo r e l e c t r i c t y ,  

.113 fo r  d e p re c ia t io n ,  .050 fo r  la b o r ,  .314 fo r other costs, .05 fo r 

sales costs, .10 fo r f re ig h t ,  and .159 fo r  re tu rn  on inves tm en t.^  In 

fo re c a s t in g ,  each of these costs is  moved by the price index of the 

appropriate INF0RUM output, o r, in  the case of labor co s ts ,  employment 

sector.

Using the w et-corn  m i l l in g  process, production of one gallon of 

ethanol takes .4348 bushels of corn, as compared to  .3922 bushels by the 

whole-corn process. A wet-corn m il l in g  p la n t produces 5.86 pounds of 

corn g lu te n  feed (CGF), 1.65 pounds of corn'gluten meal (CGM), and 0.8 

pounds of corn o i l  per ga llon of ethanol produced. For a whole-corn 

m i l l i n g  p la n t ,  the sole by-product is  6.59 pounds of d i s t i l l e r ' s  dried 

grain (DDG) per gallon of ethanol. Determination of by-product va lues , 

along w ith  the method fo r  equivalencing by-products to  corn and soy, is  

described in  section 3 .6 . The required price fo r a gallon of alcohol is  

the sum of a l l  the l i s t e d  costs fo r  e i th e r  type of p la n t ,  minus the 

to ta l  value of the by-products produced by that type of p lan t.

In the s im u la t io n s  presented below, i t  was assumed tha t wet-corn 

m i l l in g  capacity available fo r  ethanol p roduc tion  would grow at e ig h t 

percent per year from a base of 300 m i l l io n  gallons in  1982, the same
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rate to ta l  wet-corn m i l l in g  capacity fo r  a l l  other uses is  p ro jec ted  to  

grow by. P roduction of ethanol is  divided between wet and whole-corn 

m i l l in g  by assuming that a l l  the wet m i l l in g  capacity is  used before any 

whole-corn m il l in g  is  done, and th a t  whole-corn m i l l i n g  produces the 

remainder of ethanol demanded. This assumption is  based on wet-corn 

m il l in g  having higher f ixed and lower incremental cos ts . Thus, i f  400 

m i l l i o n  g a l lo n s  were to be produced in  1983, 324 m i l l io n  gallons would 

be produced by wet m il l in g  and 76 m i l l io n  gallons by whole-corn m i l l in g .  

The quantity  of corn used in  alcohol production is :

Corn in  wet m il l in g  = 324 mg /  2.3 gal per bu. = 140.87 m il l io n  bu.
Corn in  whole m il l in g  = 76 mg'/ 2.55 gal per bu. = 29.80 m i l l io n  bu.

Total corn used in  ethanol = 171.27 

In add it ion , the fo llow ing by-products would be produced:

QCGF = 324 gallons *  5.86 lbs/gal = 1.8986 b i l l i o n  lbs
corn gluten feed

QCGF'l = 324 gallons *  1.65 lbs/gal = 0.5346 b i l l i o n  lbs
corn gluten meal

QC00 = 324 gallons * 0.81 lbs/gal = 0.2624 b i l l i o n  lbs corn o i l
GDDG = 76 gallons *  6.59 lbs/gal = 0.5000 b i l l i o n  lbs

d is t i l l e r s  dried grains

These by-products, except corn o i l ,  are equivalanced to  corn and soy, as

is  described in  section 3.6.

Because the focus of CAR is  fu e l  e thanol p ro d u c t io n , o the r corn 

m i l l in g  indus tr ie s , such as high-fructose corn syrup and potable s p i r i t s  

m anufac tu r ing , are not e x p l i c i t l y  analyzed. The demand fo r  corn by 

these industr ies  is  considered along w ith  food and o ther demands fo r  

corn , described below, while the by-products from these industr ies  are
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not dealt with at a l l .  Although the q u a n t ity  of by-products  from the 

h ig h - f ru c to s e  corn syrup and potable s p i r i t s  industr ies is  s ig n if ica n t 

in  absolute terms, i t  is  small re la t ive  to  the to ta l  animal feed market 

in  which the by-products are sold. When the by-products are considered 

as corn and soy equivalents, as described in  section 3 .6 ,  they make up 

less than one percent of the corn feed market, and less than ten percent 

of the soy feed market fo r  each of years 1977 to  1980.

The r e f in e r s '  gate p r ic e  of gasoline, plus the costs of shipping 

the gasoline to the term ina l, the value of the increased octane number, 

and the tax  subs id ies  make up the d iv is o r  of RATIO. LIFT's index of 

producers' prices fo r  re finery  products moves the h i s t o r i c a l  values of 

r e f in e r s '  gate p r ice  of g a s o l in e .  The octane premium and shipping 

costs, each nominally worth 5 cents per gallon in  1982, are moved over 

the forecast period by the crude o i l  price index and the price index fo r  

f re ig h t  shipping respective ly.

Current fe d e ra l s ta tu te s  prov ide fo r  a 50 cent per g a l lo n  tax 

subsidy fo r use of ethanol as a fue l extender and/or octane booster. In 

add ition  to  the federal subsidy, several s ta tes  have tax subs id ies  of 

va ry ing  s iz e s ,  the la rg e s t of which are l is te d  in  Table 3 .1 . Because 

the model lacks a way to  handle a l l  the d i f f e r e n t  s ta te  su b s id ie s ,  an 

average s ta te  subsidy weighted by cu rren t sales of gasoline-ethanol 

blended fue l was calculated. This subsidy averages 46 cents per g a l lo n  

o f  e th a n o l  in  s ta te s  which account fo r  50 to  60 percent o f t o t a l  

gasoline consumption. I t  was thought l i k e l y  by the corpora te  sponsor 

th a t  the average s ta te  subsid ies would drop a few cents per ga llon of 

ethanol over the fo re ca s t period  due to  sunset laws and repea ls  or
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reductions in  ind iv idua l states subsidy leve ls . Conversely, the federal 

subsidy was assumed to  continue past i t s  s ta tu tory l im i t  of 1992 to at 

least 1995, the f in a l  year of CAR's forecast. Arguments could be made 

fo r  most any subsidy scheme, hence in  simulating the model the e ffec t of 

varying the average subsidy levels is  examined c lose ly .

Three fa c to rs  determine the t o t a l  volume of ethanol used as an 

octane booster: the to ta l  consumption of gasoline, the share of super 

in  t o t a l  consumption, and the f r a c t io n  of super made w ith  ethanol. 

Taking the th ree  in  reverse o rd e r ,  the f r a c t io n  of super made w ith  

•ethanol is  determined by the S-curve function  using the ra t io  of the 

price of alcohol to  the price of gasoline plus subsidies, sh ipp ing , and 

octane premium, as described above. Presently, the proportion of super 

gasoline in  to ta l  gasoline sales is  20%. However, cars b u i l t  since 1974 

have shown increasing octane needs as they age, and i t  is  expected th a t  

octane requirements of new cars w i l l  climb slowly as even more e f f ic ie n t  

engines are b u i l t .  Consequently, the p ro p o r t io n  of super in  to ta l  

gasoline sales is  projected to  grow to 33% by 1990 and to  35% by 1995.

T o ta l gaso line  consumption is  forecast by moving known h is to r ic a l  

vaues with an index of petroleum re f in ing  output (less sales to  fue l o i l  

and less in ve n to ry  change) from the LIFT model. By using the LIFT 

fo re c a s t ,  th ree  re le van t in f lu e n ce s  on the gasoline market are given 

e x p l ic i t  consideration that could not be gotten from simple regress ion  

equations. F i r s t ,  the growing volume of imported gasoline should reduce 

the size of the octane-booster market. Second, declines in  the A-matrix 

c o e f f i c ie n t  in  the re f in e d  products row reduce the volume of gasoline 

used at the intermediate level of production. F in a l ly ,  the equation fo r
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Table 3.1 1982 State Subsidies 
In cents per ga llon ,

fo r  Ethanol Use in  Motor 
except where otherwise

Fuel
noted

Alaska 8.0 Michigan 5.0
Arkansas 6.5 Montana 7.0
C a lifo rn ia 4.0 Nebraska 5.0
Colorado 5.0 New Hapmshire 5.0
Florida 5.0 New Mexico 10.0
Hawai i 4.0 North Dakota 4.0
Idaho 4.0 Oklahoma 6.5
I I l i n o i s 3.0 % Texas 5.0
Indiana 4.0 % Utah 5.0
Iowa 5.0 V irg in ia 8.0
Loui si ana 8.0 Wyoming 4.0

Note: Ethanol is  not used in  a l l states with subsidies.
% is percentage of sale price

personal consumption expenditures on gasoline in  the LIFT model inc lude  

v a r ia b le s  that capture the e ffec t of the changing demographic structure 

of the population of the U.S. on consumption of gasoline.

As a resu lt of re f ine r ie s  being b u i l t  overseas, in  the Caribbean, 

and in  Mexico, the United States is  importing more gasoline, gasoline 

which i s  u n l i k e l y  to  have used e th a n o l  as an oc tane b o o s te r .  

O i l-d e r iva t ive  octane boosters are re la t iv e ly  cheap fo r  o i l  exporters to  

produce, because fo r  most, o i l  is  a cheap commodity. Hence, few, i f  

any, would consider use of ethanol as an octane booster, and as im ports  

grow the size of the po ten tia l ethanol market shrinks.

At the in te rm e d ia te  stage of p ro d u c t io n , consumption of refined 

products is  determined by the output of secto rs  th a t  use gaso line  and 

the s ize  of the A-matrix co e ff ic ie n ts  fo r  the refined products row. In 

the LIFT model, the A -m atrix  c o e f f ic ie n t s  fo r  the petroleum re f in e d
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p ro d u c ts  d e c l in e  by 0.81% per year between 1982 and 1987, and by 

approximately 0.51% per year th e re a f te r .  Despite the d e c lin e  in  the 

s ize  of the c o e f f i c ie n t s ,  t o t a l  in term ediate  consumption of gasoline 

r is e s  as the growth in  output of most secto rs  is  g re a te r  than th e  

de c lin e  in  the co e ff ic ie n ts .  The A-matrix coe ff ic ien t change equations 

were estimated in  the standard INFORUH across-the-row  change form as 

described in  Almon (2 ) .  In any yea r, th is  procedure changes a l l  the 

coe ff ic ie n ts  in  a row in  the same proprotion; i t  does not take p r ice s  

i n t o  c o n s id e r a t io n .  Note t h a t ,  because p r ic e s  are not in  the 

co e ff ic ie n t change equations, the only way a jump Cup) in  the p r ice  of

o i l  can a f fe c t  gasoline use at the intermediate level is  by depressing 

the output of sectors which use gasoline.

Personal consumption expenditures (PCE) fo r gasoline were estimated 

as part of a 78-commodity system o f equa t ions . The s tud y , by Paul 

Devine ( 7 ) ,  inco rpo ra ted  the d i s t r ib u t io n  of income across income 

classes, the age structure of the population, other demographic changes 

in  th e  p o p u la t io n ,  and r e la t iv e  p r ice s  in  p re d ic t in g  consumption 

expenditures. Neither cross-sectional nor time-series data alone could 

have provided a l l  these e f fe c ts ,  so a combination of the two was used.

Figure 3.2 presents the estim ated a d u lt  equ iva lency weights and 

piecewise l in e a r Engel curve estimated fo r  gasoline consumption from the 

c ro ss -sec t io na l study. The weight of 1.0 was assigned to  adults 31-40, 

and weights fo r  other age groups were es tim ated . The weight of 0.5 

g iven to  children age 0-5 implies that a ch ild  of that age leads to  the 

use of about ha lf as much gasoline as does an adult of age 31-40. (By 

comparison the weight of ch ildren 0-5 years old fo r  physician services
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is  1 .3 , white th e ir  weight fo r  educational tu i t io n  is  -0 .5 .)  Use of the 

adult equivalency weights is  how the age structure of the popu la tion  is  

taken in to  cons ide ra tion . Note that the increase in  the percentage of 

the p o p u la t io n  over age 65 shou ld  have th e  e f f e c t  o f re d u c in g  

consumption of gasoline, given the 0.7 weight of people over age 65.

The p ie c e w is e - l in e a r  Engel curve provides information on how the 

d is t r ib u t io n  of income a ffec ts  gasoline consumption. From Figure 3.2 i t  

can be seen that as per capita income increases consumption of gaso line  

w i l l  increase, but at a declin ing ra te . Thus, people with lower incomes 

have a higher income e la s t ic i t y  fo r gasoline consumption than do people 

w ith  h igher incom es. In  f o r e c a s t in g  w i th  th e  LIFT m ode l, the  

d i s t r ib u t io n  of income is  fo re c a s t ,  which through the Engel curves 

a ffec ts  consumption expenditures.

For the time series e s t im a t io n , each of the 78 commodities were 

c la s s i f ie d  to  f i t  in  one of 27 subgroups that make up ten groups. This 

grouping scheme allows ind iv idua l commodities w i th in  a subgroup to  be 

complements or su b s t i tu te s ,  and each of the subgroups in  a group to  be 

complements or substitu tes . In add it ion , fo r  each ind iv idua l commodity 

an income, an own p r ic e ,  and severa l cross p r ic e  e l a s t i c i t i e s  are 

estimated. The income e la s t ic i t y  fo r gasoline and o i l  is  0 .555 , w h ile  

the  own p r ic e  e l a s t i c i t y  is  -0 .2 9 3 .  Although no m i le s -p e r -g a lIo n  

v a r ia b le  is  used in  the gaso line  eq ua t io n , the f i t  i s  q u i te  good, 

in c lu d in g  the period  from 1978-1981 where gasoline consumption dropped 

s ig n i f ic a n t ly .  The f i t  of the gasoline equation is  presented in  Figure

3.3 .

A b r id g e  m a t r ix  i s  used to  match the  78 o rde r consumption
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the 78 LIFT output sectors. The fo re ca s t of personal consumption of 

gaso line  is  passed through th is  matrix to  a llocate the purchases to  the 

appropriate input-output sectors.

3.5 Demands fo r  Corn, Soy, and Wheat

This section presents the functional forms and parameter es tim ates 

fo r  the equations p re d ic t in g  the demands fo r  corn, soy, and wheat. 

Two-stage least squares is  the appropriate estimation technique to  use 

fo r  the demand equations, because of the systems problem of demands fo r  

the crops depending on the prices, and the prices depending on demand. 

The simultaneous systems b ias fo r  these equations is  believed to  be 

q u i te  sm a ll ,  as the c o e f f ic ie n ts  from the two stage lea s t squares
O

procedure were qu ite close to the ordinary least squares estimate. For 

s im p l ic i ty ,  the ordinary least squares estimates were used.

Feed Demand fo r  Corn, Soy, and Wheat

For the CAM model, no attempt was made to  develop a l iv e s to c k
9

model. Consequently, fo r  fo re c a s t in g  purposes, i t  was necessary to 

generate feed equations independently  of any knowledge of l iv e s to c k  

numbers. Because the s ize  of l iv e s to c k  herds depend u l t im a te ly  on 

prices and income, the omission of the livestock herds should not a ffec t 

the long-term value of the model, though i t  may increase e r ro rs  one or 

two years ahead.

Per capita feed demand fo r  each of the three crops was estimated as 

a fu n c t io n  of the rea l p r ice s  o f a l l  three crops and real per capita
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income. The resu lts  are as fo llow s :

CC0PC=16.21 -  1.57 PCOCPI -  1.83 PCOCPI(T-1) + .001 PSYCPI + 0.87 PWHCPI
(10.25)(-11.09) (-3.95) (0.00) (2.91)

+ 1.13 NYDPCD(T-I)
(3.77)

RSQ = .804 RBARSQ = .760 D.W. = 1.56 AAPE = 4.34 PERIOD = 54-81

CSYPC = -1.57 -  0.28 PSYCPI + 1.26 NYDPCD(t-l) + 0.20 PWHCPI(T-1)
(-3.79) (-3.70) (15.90) (2.50)

-  0.21 PCOCPI(T—1)
(-1.73)

RSQ = .957 RBARSQ = .949 D.W. = 0.935 AAPE = 5.19 PERIOD = 54-80

CWFEPC = 0.87 -  0.09 PWHCPI + 0.39 PCOCPI + 0.04 NYDPCD(T-I)
(2.78) (-29.08) (2.25) (0.68) (-0.02)

-  0.001 PSYCPI -0.34 PWHCPI(T-1)
(-0.02) (-4.50)

RSQ= .764 RBARSQ = .701 D.U. = 1.42 AAPE = 41.25 PERIOD = 54-78 

where:
CCOPC = corn fed to  animals/U.S. population 
CSYPC = soy fed to  animals/U.S. population 

CWFEPC = wheat fed to  animals/U.S. population 
PCOCPI = price of corn/personal consumption de f la to r 
PSYCPI = price of soy/personal consumption de fla to r 
PWHCPI = price of wheat/personal consumption de f la to r 
NYDPCD = real disposable income per capita 

D.W. = Durbin Watson s ta t is t ic  
AAPE = average absolute percentage error 

PERIOD = period over which the equation was estimated

Soft constra ints were applied to  the own p r ic e  terms in  the corn

and wheat equations to get s l ig h t ly  higher own price e la s t ic i t ie s  than

in  the unconstra ined form . A ' s o f t  c o n s t ra in t '  is  one th a t  is  not

re q u ire d  to  hold e xa c t ly ,  that i s ,  one that trades o f f  f i t  to  the data
10to  gain conformity to the desired value fo r  the c o e f f i c ie n t .  A l l  the
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v a r ia b le s  in  the f i r s t  equation have the expected sign: an increase in  

the real price of corn decreases i t s  consumption, an increase in  the 

r e a l  p r ic e s  o f the  o th e r  crops  in c re a s e s  corn consumption, and 

increasing real income increases consumption. One p r ice  term in  each 

o th e r  e q u a t io n  has th e  wrong s ig n .  In  the wheat eq ua t io n , the 

co e ff ic ie n t on the price of soy, PSYCPI, has the wrong sign, but is  very 

small and in s ig n i f ic a n t .  The sign on the price of corn, PC0CPICT-1), in 

the soy equation is  negative and the coe ff ic ien t is  s ig n i f i c a n t  at the 

ten percent le ve l.  I t  is  possible that the unexpected sign resu lts  from 

a high price of corn last period reducing the stock of c a tt le  to  be fed.

Export Demand

The export functions were specified exogenously a fte r  attempts were 

made to estimate them in  several forms. None of the estimated forms had 

reasonable price e la s t ic i t ie s ,  and a l l  showed too much growth in  export 

demand. Hence, i t  was f e l t  the export fu n c t io n s  would have to  be 

s p e c i f ie d  exogenously. The s p e c if ie d  functions are made up of three 

m u lt ip l ic a t iv e  terms: a constant, a price fa c to r ,  and a growth fa c to r .  

The f u l l  export functions are :

EXCOCT) = NACO * XCO(T) *  GRCO(T)

EXSY(T) = NASY *  XSY(T) *  GRSY(T)

EXWHCT) = NAWH * XWH(T) * GRWH(T) 

where :

EXCO = the exports of corn in  b i l l io n s  of bushels 
EXSY = the exports of soy in  b i l l io n s  of bushels 
EXWH = the exports of wheat in  b i l l io n s  of bushels 
XCO = the export price term fo r corn
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XSY = the export price term fo r soy 
XWH = the export price term fo r wheat 

NACO = the export constant term fo r corn 
NASY = the export constant term fo r  soy 
NAWH = the export constant term for wheat 
6RC0 = the growth fac to r fo r  the exports of corn 
GRSY = the growth fac to r fo r  the exports of soy 
GRWH = the growth fac to r fo r  the exports of wheat

The p r ic e  fa c to rs  have -1 .0  price e la s t ic i t ie s  in  th e i r  specified

forms, which are:

XCO = (PCO / PIH72)” 1

XSY = CPSY / PIM72)"1

XWH = (PWH /  PIM72)~1

where :

PCO = the price of corn in  $/bu 
PSY = the price of soy in  $/bu 
PWH = the price of wheat in  $/bu 

PIM72 = the im p l ic i t  price d e f la to r  fo r  non-petroleum merchandise 
imports to  the United States.

The p r ice  of imports is  used as a measure of the a b i l i t y  of o th e r

nations to  pay fo r the crops they import from the United States. I t  i s ,

in  e f f e c t ,  an index of the p r ic e s  we pay fo r  what they export. This

measure of a b i l i t y  to  pay was chosen to  a v o id  th e  da ta  prob lem s

a s s o c ia te d  w ith  ana lyz ing o ther c o u n t r ie s '  data and exchange ra te

problems. The specified forms say that i f  the price of a crop goes up

r e la t i v e  to  the p r ice  of United States imports, less of that crop w i l l

be exported by the United States.

The constant terms fo r  the crops were chosen as the re c ip ro ca ls  of

the price term in  a base year:

NACO = 1 / XC0C80)

NASY = 1 /  XSYC80)
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NAWH = 1 /  NAWHC79)

In the forecast period, the growth fac tor fo r  each crop is  what the 

exports  of th a t  crop would be i f  there were no change in  the price of 

the crop re la t iv e  to  the p r ic e  of imports since the base yea r. The 

growth factors  fo r  the h is to r ic a l  period were calculated from the export 

functions as fo llows:

GRCO(T) = EXCO(T) /  ( NACO * XCO(T))

GRSY(T) = EXSY(T) / ( NASY * XSYCT))

GRWHCT) = EXWH(T) /  ( NAWH * XWH(T))

The c a lc u la t io n  of the h is to r ic a l  growth indices provided a basis 

fo r  choosing the growth rates fo r  the fo recas t pe r io d . The base-case 

choices fo r  the growth factors were that exports of corn would grow at 

four percent per year, soy at 5.5 pe rcen t, and wheat at 3.5 percent 

b e g in n in g  in  1981 f o r  corn and soy and 1980 f o r  wheat. Small 

adjustments were made in  the growth rates fo r  corn and soy fo r 1981 and

1982 to  r e f le c t  recent developments in  the export markets, with the 

.prescribed growth rates beginning in  1983. The growth index fo r  corn in  

1981 would have been 2.22 had the adjustment not been made, which would 

have underpred ic ted  the p re l im in a ry  f ig u re  fo r  export of corn. By 

changing the value of the index in  1981 to  2.65 the model p re d ic ts  

exports  of corn f a i r l y  close to  p re l im in a ry  reported values. In the 

case of soy, using the 8.5 percent growth in  the index would lead an 

u n d e rp re d ic t io n  of soy exports in  1981 and an over pred ic tion  in  1982. 

Therefore, the values of the index were changed from .890 and .966 in  

1981 and 1982 to  .908 and .878, g iv ing better predictions of soy exports 

fo r  those years . A lte rn a te  assumptions about the growth ra tes fo r
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exports are ea s ily  substitu ted in to  the model fo r s im u la tio n  purposes.

Inventory Demands

Inve n to ry  demands fo r  grains are d i f fe re n t from the other demands 

in  tha t they can be pos it ive  or negative. Positive values fo r  inventory 

demands ind ica te  that inventories are being b u i l t  up ( in c re a s in g  t o t a l  

demand fo r  the crops), while negative values mean inventories are being 

drawn down (decreasing to ta l  demand). What is  re a l ly  meant by inventory 

demands is  the addition to  or subtraction from the prev ious in ve n to ry  

le v e l ,  a lso  c a l le d  in ve n to ry  change. The estimated equations predict 

the inventory levels rather than inventory changes, making i t  necessary 

to  c a lcu la te  the inventory changes by subtracting the previous period 's 

level of inventories from the current leve l.

The inventory changes appear quite small in simple fo re c a s ts ,  but 

are an important s ta b i l iz in g  force in  the model. Without the inventory 

equations, and given certa in  additiona l assumptions, the CAM model can 

d iv e rg e  in  th e  t r a d i t i o n a l  'cobweb' fa sh io n . With the in ve n to ry  

equations, even rad ica l supply and demand s h i f ts  do not cause the model 

to  d iv e r g e .  In  th e  event of decreased supply (c rop f a i l u r e )  or 

increased demand (jump in  exports), inventory demand w i l l  be nega t ive , 

as in ve n to ry  le v e ls  are drawn down. In  CAM, t h i s  appears as a net 

reduction of demand fo r  the crops, rather than an increase in  the supply 

of crops, though the e f fe c t  i s  the same. In v e n to r ie s  move in  th e  

oppos ite  d i r e c t io n  in  the case of increased supply, holding the excess 

supply t i l l  the fo llow ing years.

The equations explaining the inventory demand fo r  corn and soy were
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estimated with the respective q u a n t i t ie s  produced and the re sp e c t ive  

p r ice s  r e la t i v e  to  the PCE d e f la to r  ( c a l le d  the CPI) as independent 

v a r ia b le s .  In a d d i t io n ,  the lagged value of the q u a n t i ty  of corn  

produced and tim e are independent variables in  the corn equation. Due 

to  very poor f i t  in  other forms, the equation fo r  the inventory of wheat 

used a lagged dependent v a r ia b le  as an independent v a r ia b le  in  the 

e s t im a t io n ,  along w ith  the p r ic e  of wheat r e la t i v e  to  the CPI. The 

resu lts  of the estimations were as fo llows:

CACO(T) = 1.874 -  0.46 PCOCPI(T) + 0.23 QCO(T) + .27 QC0(T-1) 
(8.83) (-14.76) (2.79) (2.93)

-  0.10 TIME(T) 
(-7.52)

RSQ = .806 RBARSQ = .770 D.W. = .851 AAPE = 15.3 PERIOD = 55-80

CASY(T) = 0.07 -  0.024 PSYCPI(T) + 0.16 QSY(T) 
(1.18) (-1.80) (6.26)

RSQ = .631 RBARSQ = .599 D.W. = 1.12 AAPE = 49.3 PERIOD = 55-80

CAWH(T) = 0.492 -  0.087 PWHCPI(T) + 0.76 CAWH(T-1) 
(3.39) (-4.70) (5.38)

RSQ = .548 RBARSQ = .507 D.W. = 1.135 AAPE = 23.9 PERIOD = 55-79

where:

CAC0 = inventory level of corn (CA stands fo r  CArry over) in b i l l ,  
bu.
CASY = inventory level of soy in  b i l l .  bu.
CAWH = inventory level of wheat in  b i l l .  bu.
PC0CPI = price of corn deflated by the CPI, ac tua lly  the PCE de f la to r  
PSYCPI = price of soy deflated by the CPI, ac tua lly  the PCE d e f la to r  
PWHCPI = price of wheat deflated by the CPI 
CPI = the PCE de f la to r
GSY = the quantity  of soy produced in  b i l l .  bu.
TIME = a variable whose values are: 1949=1.0, 1950=2.0, . . .
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QCO = the quantity of corn produced in  b i l l .  bu.

I t  was i n i t i a l l y  thought that the inventory levels would have to  be 

constrained to  keep them in  a Reasonable1 range. The range was defined 

fo r  each crop in  terms of the inventory to  use ra t io  fo r  that crop, with 

the values 1.5 times the h is to r ic a l  high and .667 times the  h i s t o r i c a l  

low as the l im i t s  of the range. A check was added to  the program to  

warn i f  the in ve n to ry  to  use r a t i o  f o r  any c rop  went out o f the  

p rescr ibed  range, but in  running the model a l l  values remained well 

w ith in  the designated ranges.

Food and Miscellaneous Demands fo r  Corn and Wheat

For corn, the major parts of food and miscellaneous demand are food 

demand ( fo r corn food and beverage) and seed demand. The on ly o ther 

s iz a b le  use is  the p roduc tion  of in d u s t r ia l  a lcohol from corn. For 

wheat, the food demand is  the largest portion of domestic consumption, 

w ith  seed as the only m iscellaneous demand. On the other hand, food 

demand fo r  corn is  only a small portion of domestic consumption (about 

ten percent).

The ap p ro p r ia te  sp e c if ic a t io n  fo r the food demand equations is  to  

estimate the per capita consumption of the crops. This s p e c i f ic a t io n  

was used fo r  the corn demand; because of e s t im a t io n  d i f f i c u l t i e s ,  

however, the wheat equation was le f t  as t o t a l  consumption ra th e r  than 

per cap ita  consumption. Real d isposab le  income and the respective 

prices r e la t i v e  to  the CPI are the exp lana tory  v a r ia b le s  fo r  these 

equations. (The CPI used fo r  estimation is  moved by the PCE de f la to r  in  

the fo recast.) The estimation resu lts  were as fo llows:
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CCOFPC(T) = 0.355 -  0.19 PCOCPI(T) + 0.411 NYDPCD(T)
(1.25) (-11.00) (7.32)

RSQ = .698 RBARSQ = .672 D.W. = .279 AAPE = 9.50 PERIOD = 55-80

CWHF(T) = 0.410 -  0.013 PWHCPI(T) + 0.047 NYDPCD(T)
(6.82) (-1.79) (4.66)

RSQ = .621 RBARSQ = .586 D.W. = .443 AAPE = 4.20 PERIOD = 55-79

where:

CCOFPC = human consumption of corn per capita
CWHF = human consumption of wheat in  b i l l .  bu.

NYDPCD = real disposable income per capita
PCOCPI = price of corn deflated by the CPI
PWHCPI = price of wheat deflated by the CPI

CPI = the consumer price index

In  both equations the v a r ia b le s  have the expected signs. Higher

prices of the grains lead to  reduced human consumption, and h igher rea l

income leads to  increased consumption of the grains.

3 .6  Supplies of Corn, Soy, and Wheat

In  t h i s  s e c t io n  th e  two sources of supp ly , a g r i c u l t u r a l  and 

by-products equivalenced to  corn and soy, are presented.

A gricu ltu ra l Supply

As the three most important cash crops in  the United S tates, corn, 

wheat,and soy were f a i r l y  obvious choices fo r  examination in  the CAM 

model. Besides competing fo r  land , corn and soy are a lso  the major 

sources fo r  animal feed. Wheat was added because i t s  production area 

overlaps the production areas of the other two crops; some land planted
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in  wheat could be planted in  corn, and vice-versa. In  a d d i t io n ,  wheat 

a lso  may serve as an a l te rn a te  feed grain due to  i t s  high n u tr i t io n a l  

content, and has been used as such in periods of oversupply.

In the CAM model, the q u a n t i ty  of each of the th ree  crops grown 

each year is  determined in  f iv e  steps. F i r s t ,  to ta l  acres planted in  

the three crops is  determined. Second, the percentages of t o t a l  acres 

planted in  corn, soy, and wheat are determined which, when m u lt ip l ie d  by 

t o t a l  acres p la n te d , g ives the number of acres planted in  each crop. 

The th i r d  step is  to  determine the number of acres harvested in  each of 

the th ree  crops, based on the number of acres planted. Next, the crop 

y ie lds  are calcu lated, based on the number of acres p lan ted and a time 

t re n d .  F in a l l y ,  the output i d e n t i t y  i s :  quantity  grown is  equal to  

acres harvested m u lt ip l ied  by the y ie ld  per acre.

A. Acreage planted. A s in g le  equation was estim ated fo r  t o t a l  

combined acreage planted in  corn, soy, and wheat. For corn and soy, an 

equation was estim ated to  g ive  i t s  share of t o t a l  acreage, leav ing 

wheat's  acreage as a res idual. The estimated equations, each depending 

on three years of lagged prices, were as fo llows:

APC08 = .984 -  .147 PSYCOCT-1) -  .127 PSYCOCT-2) -  .105 PSYCOCT-3)
(18.7) (-4.00) (-8.72) (-2.94)

RSQ = .807 RBARSQ = .784 D.W. = .979 AAPE = 3.98 PERIOD = 52-80

APSY8 = .958 -  .401 PC0SY(T-1) -  .299 PC0SY(T-2) -.196 PC0SY(T-3)
(20.77) (-4.88) (-8.14) (-3.04)

-.070 PWHSY(T-I) -  .053 PWHSY(T-2) -.032 PWHSY(T-3)
(-1.23) (- .75) (-.51)

RSQ = .926 RBARSQ = .906 D.W. = .738 AAPE = 9.33 PERIOD = 52-80
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APWH8 = 1.00 -  APC08 -  APSY8

where:
APC08 = percentage of AP3 planted in  corn

AP3 = to ta l  acreage planted in  corn, soybeans, and wheat 
PSY = price of soybeans in  do lla rs  per bushel 
PCO = price of corn in  do lla rs  per bushel 

APSY8 = percentage of AP3 planted in  soybeans 
APWH8 = percentage of AP3 planted in  wheat 

PVJH = price of wheat in  do lla rs  per bushel

PCOSY = (PCO/PSY)"5

PWHSY = (PWH/PSY)"5

PSYCO = (PSY/PCO)"5

The three period lag of r e la t i v e  p r ice s  in  these equations was 

chosen because farmers adjust only gradually to new price re la tionsh ips . 

S o f t  c o n s t r a in t s  were app lied  to  re qu ire  the c o e f f i c ie n t s  on the 

re la t iv e  price terms to  decline l in e a r ly  in  absolute size.

Given the share of to ta l  acres planted in  each crop, t o t a l  acres 

planted is  needed to  determine the number of acres planted in  each crop. 

Total acres planted, AP3, was regressed on the lagged price index of the 

three crops and time, with the fo llow ing resu lts :

AP3 = 28.20 + 24.41 P3R + 4.40 TIME
(2.25) (4.66) (14.83)

RSQ = .942 RBARSQ = .934 D.W. = 1.05 AAPE = 2.87 PERIOD = 62-79

where:
AP3 = sum of acres planted in  corn, soy, and wheat
P3R = price index of prices fo r  crops in  the previous year defined as 

P3R = NUM / DEN /  NPPF(T-1) and,
NUM = PC0(t) *  QCO(t) + PSY(t) *  QSY(t) + PWH(t) * QWH(t)
DEN = PC0(72) * QC0(t) + PSY(72) *  QSY(t) + PWH(72) *  QWH(t) 

NPPF = price index of farmer's costs
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The Durbin-Watson s t a t i s t i c  fo r  the corn feed demand equation

(1.05) indicates th a t  the re  may be a problem w ith  a u to -c o r re la t io n ,  

c o r re la t io n  of e r ro r  terms. Given the au to-corre la tion  problem and a 

la rge miss in  the la s t  year of f i t  fo r  the equa tion  ( 1 1 . 5 5 ) ,  th e  

s t a t i s t i c a l  procedure c a l le d  the rho adjustment was performed on the 

forecast from th is  equation. An approxim ation fo r  s t a t i s t i c  rho i s :  

rho = (2.0 -  1.07) / 2.0 = 0.465. Rho is  used to  calculate a term to  be 

added to  the forecast produced by the estimated equation. The terms to  

be added to  the forecasted values are calculated as fo llows:

Forecast period 1. ad j. term = 0.4651.0 * 11.55 = 5.37

Forecast period 2. ad j. term = 0.4652.0 * 11.55 = 2.50

Forecast period 3. ad j. term = 0.4653 .0 ★ 11.55 = 1.16

Forecast period N. ad j. term = 0.465N * 11 .55 = • • •

B. Acres Harvested. Acres harvested should depend upon th e  

expected p r ic e  at the time of harvest, variable costs associated with 

harvesting, acreage planted, and the e ffec ts  of weather. Weather data 

th a t  is  both reasonable and re l ia b le  is ,  however, unavailable. Acreage 

planted turned out to  be the only important variable in  the equa t ions , 

presumably because once planted, only the variable costs of harvesting 

need to  be covered to  make i t  p ro f i ta b le  to  do so. The re s u l ts  of the 

estimation were as fo llows:
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RSQ = .978 RBARSQ = .976 DW = 1.42 AAPE = 1.10 PERIOD = 52-79

AHSY(T) = -.81 + .933 APSY(T) + .12 TIME(T)
(-5.01) (45.75) (3.37)

RSQ = .999 RBARSQ = .999 DW = 1.69 AAPE = .76 PERIOD = 52-79

AHWH(T) = .157 + .874 APWH(T) + .037 TIME(T)
(0.06) (21.2) (0.76)

RSQ = .951 RBARSQ = .947 DW = 1.19 AAPE = 2.81 PERIOD = 52-79

where,

AHCO is  corn acreage harvested in  m il l ions  of acres,
AHSY is  soybean acreage harvested in  m il l ions  of acres, and 
AHWH is  wheat acreage harvested in  m il l ions  of acres.

C. Crop Y ie ld s .  Crop y ie lds  are generally found to  be functions

of weather, the q u a l i ty  of land planted, and inputs such as f e r t i l i z e r s

and p e s t ic id e s  used during  the growing season. Again, weather series

were not used because of a lack of data. Acreage planted should also be

an in d ic a to r  of y ie ld ,  as a la rg e  number o f acres  devo ted  t o  a

p a r t i c u la r  crop often means a large proportion of marginal land is  used

fo r  that crop, reducing the average y ie ld .  The explanatory power of the

acreage planted proved to  be s u f f ic ie n t ly  strong th a t  only i t  and time

(a proxy fo r technology improvements) were used in  the y ie ld  equations.

The resu lts  of the estimation of y ie ld  equations were as fo llow s:

YC0(T) = 52.0 + 2.29 TIHE(T) -  .324 APC0(T)
(4.51) (18.1) (-2.19)

RSQ = .930 RBARSQ = .924 DW = 1.73 AAPE = 5.36 PERIOD = 52-80

AHCO(T) = -.17 + .859 APCO(T) -.001 TIME(T)
(-0.08) (32.9) (-0.04)
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YSY(T) = 18.6 +.367 TIME(T) -.008 APSY(T)
(28.5) (9.67) (-0.76)

RSQ = .812 RBARSQ = .796 DU = 1.87 AAPE = 4.30 PERIOD = 52-80

YWH(T) = 22.8 +.575 TIME(T) -.103 APWH(T)
(24.9) (15.6) (-10.3)

RSQ = .895 RBARSQ = .887 DW = 2.02 AAPE = 4.67 PERIOD = 52-80

where,

YCO = corn y ie ld  in  bu. per acre 
YSY = soybean y ie ld  in  bu. per acre 
YIJH = wheat y ie ld  in  bu. per acre

By d e f in i t io n ,  the output of each of the three crops is  simply the

product of acres harvested and y ie ld  per acre. Once determined fo r  a

year, the a g r ic u l tu ra l  supply of each of the crops remains constant

during the model’ s so lu tion process fo r  that year.

By-product Supply

The by-products  d e a lt  with in  th is  model are only the by-products 

from fuel-ethanol production. By-products from other products and other 

processes are assumed to  continue to  be sold in to  th e ir  current markets. 

This s im p li f ie s  the model by avoiding forecasting the ou tpu ts  of every 

o ther c o rn -m il le d  product, each of which produces a s l ig h t ly  d if fe re n t 

combination of by-products.

Calculation of Crop Equivalents of By-products

In order to keep the model reasonably simple, i t  was decided th a t  

the b y -p ro d u c ts , o ther than corn o i l ,  should be converted to  corn and 

soy on th e  b a s is  o f t h e i r  p r o t e in  and c a lo r i c  c o n te n t .  Once

92



equivalenced to  corn and soy the by-products  then add to  the to ta l  

supply of these crops, and are assumed to  be sold as feed fo r  c a t t le  or 

as an export. Corn o i l  is  assumed to  continue to  be sold in  i t s  current 

markets, largely fo r human consumption.

In  order to  equivalence a feed product to  corn and soymeal, two 

simultaneous equations are solved to  f in d  the amount of soymeal (S) and 

corn (C) which would contain the same prote in and ca lo r ies . I t  can be 

seen in  Table 3.2 th a t  DD6S are 27 percent p ro te in  and con ta in  1335 

calories per pound. The so lu tion to  the equations: 

soy corn DDGS

in d ic a te s  that one pound of DDGS contains the same protein and ca lories 

as .530 pounds of soymeal plus .432 pounds of corn. The resu lts  fo r  the 

other by-products are also l is te d  in  Table 3 .2 . The net e f fe c t  of the 

ph ys ica l eq u iva lenc ing  of the by-products  is  tha t fo r  each bushel of 

corn used in  ethanol approximately 0.20 bushels of soy eq u iva le n t and 

0.12 bushels of corn equivalent by-products are produced.

In  o rd e r  to  compare the c a lcu la te d  equivalence weights w ith  

h is to r ic a l  evidence, the prices of the various products were regressed 

on the p r ice s  of soymeal and corn. To guarantee l inea r homogeneity — 

that i s ,  to guarantee that a doubling of the price of both soybean meal 

and corn would double the p r ice  of the p a r t icu la r  feed product in  the 

regression — the regression was forced through the o r ig in  by o m it t in g  

th e  in te rc e p t  term. The ca lc u la te d  p r ice s  were obta ined from the 

formula
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ifc1Table 3.2 .  Protein and Caloric Content of Selected Feed Products 
and Their Corn/Soymeal Equivalence Weights.

Linear *
Mix Method Regression

Feed Product Protein

percent

Calories 

per lb. soy corn soy corn

Soy Meal 44.0 1205 1.000 0.000 1.000 0.000
Corn 8.5 1610 0.000 1.000 0.000 1.000
Wheat Midds 15.5 1160 0.249 0.534 0.225 0.516
DD6 27.0 1335 0.530 0.432 0.394 0.668
C6F 21.0 1075 0.407 0.363 0.316 0.564
CGM 62.0 1810 1.393 0.081 N/A N/A

★Based on the resul ts of the fo l lowing regression 
fo r . the  period 1970-1979 

P1 = a*PS0Y + b*PC0RN

* *  Source : Annual ed i t ion  of Feedstuffs
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P1 = aPSOY + bPCORN where:
P1 = the price per ton of feed product i ,
PSOY = the price per ton of soybean meal, and
PCORN = the price per ton of corn. (PCO is  price per bushel)

The c o e f f i c i e n t s  a and b in  the equations above may be obtained 

e i ther  by ca lcu la t ion from the l inear  mix method or from the regress ion 

of the price of the feed product on the prices of soymeal and corn. The 

regress ion  c o e f f i c i e n t s  are the preferred set of coe f f ic ien ts  because 

they represent the actua l  market v a lu a t io n  of the feed by-p roduc ts .  

However, the regress ion c o e f f i c i e n t s  shown in  Table 3.2 are not the 

exact set of coe f f ic ien ts  used in  the model. A s l i g h t l y  m od i f ied  form 

of the equat ion was est imated using the price of soybeans rather than 

soymeal as an independent var iab le ,  because the price of soymeal i s  not 

otherwise used in  the model. In addi t ion, the price of corn per bushel 

was used rather than the price per pound, and the equation was estimated 

over the pe r iod  1951 t o  1979. R e s u l t s  from the  m o d i f i e d  form 

regressions appear in  Table 3.3.

Economic theory would suggest that the various feed products would 

s e l l  at a price approximating the cost cf obtaining the same n u t r i t io n a l  

values from soymeal and corn, the primary sources of feed n u t r i t i o n .  I t  

might be expected that these secondary products would s e l l  at a s l i g h t  

d iscount  due to the fact that farmers are more fam i l ia r  with the use of 

the major feed products. In f a c t ,  t h is  appears to  be the case f o r  most 

of the by-product  feeds. Exceptions were observed, as in  the cases of 

d i s t i l l e r s  dried grains with solubles (DDGS) and corn gluten feed,  both 

of which sold at a s l ig h t  premium over th e i r  equivalent value of soy and
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corn.

Table 3.3 Regression Results fo r  the Prices of 
Pi = a PSY + b PCO

By-products.

By-product a coef. 
( t - s t a t )

b coef. 
( t - s ta t ) RSQ RBARSQ DW AAPE

PGLU 15.49
(5.51)

5.27
(0.32) .836 .830 2.408 10.22

PDDG 16.46
(4.87)

12.80
( 1.66) .807 .800 2.000 10.22

PCOO 3.92
(4.62)

3.75
(1.93) .839 .833 2.117 13.23

NOTE : Due 
i t s

to  a lack 
price was 

PCGM = 2 .3

of data on 
set by the 
*  PGLU

the price 
fol lowing

of corn gluten meal, 
formula :

' V

The premium paid fo r  DD6S might be explained, in par t ,  by the fact 

that DDGS contain an high level of f a t .  This high leve l  of f a t  makes 

DDGS an e x c e l le n t  feed f o r  d a i r y  c a t t l e  and young beef c a t t le .  Also 

present in  DDGS is  some yeast — a h igh-qual i ty  feed product by v i r t u e  

of i t s  e s s e n t ia l  amino acid content and some f ib e r .  These extras make 

up what is  commonly referred to as fac tor  X, for  which DDGS are valued 

higher than is  warranted by th e i r  nominal n u t r i t io n a l  values.

Only in  very recent years ,  has corn g lu ten  feed also sold well  

above i t s  feed value, measured in  terms of energy and p r o te in  con ten t .  

T h is  i s  p r o b a b ly  due to  the fa c t  th a t  the European Community has 

exempted certa in feed products, in c lud ing  CGF, from the usual l y -h ig h
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t a r i f f s  on feed p roduc ts ,  and wet m i l le rs  have pushed aggressively to 

market th is  product in  Europe. Consequently, since about 1979, most of 

the CGF produced in the United States has been sold in  Europe.

U n t i l  r e c e n t l y ,  corn o i l  sold at a considerable premium over 

saturated o i l s ,  the most important of which i s  soybean o i l .  Recently 

the p r ices  f o r  a l l  o i l s  have dropped, and the premium for corn o i l  has 

decreased leaving corn o i l  priced close to  i t s  " f l o o r "  p r i c e ,  th a t  of 

soy o i l .  The equation to  predict the price of corn o i l  did not produce 

forecasts showing th i s  dramatic drop in prices. Hence, i t  was necessary 

to put a " f i x "  on the p r ice  of corn o i l ,  decreasing i t s  value by 35 

percent from the value pred ic ted by the equation. This f i x  begins in

1982, bringing 1982 predicted price in to  the range in  which the annual 

average should f a l l .

3.7 Solution Process fo r  the Model

The model i s  solved in  an i t e r a t i v e  manner, beginning each year 

with a guess at the p r ice  of each crop. Given the crop p r ic e s ,  the 

model solves fo r  the by-product prices and the to ta l  supply and demand 

f o r  each crop at those p r ic e s ,  based on the p r e v io u s ly  d iscu ssed  

e q u a t i o n s .  N ex t ,  the  percentage excess demand f o r  each crop i s  

calculated as:

EDCO = ( QCOD -  QCOS) / QCOD 

EDSY = ( QSYD -  QSYS) / QSYD 

EDWH = ( QIJHD -  QWHS) / QWHD 

Posit ive percentage excess demand fo r  a crop indicates the pr ice should

97



be raised to Lower the demand fo r  the crop, whi le negative excess demand 

in d ic a te s  the p r ice  should be lowered. Moving the price of a crop by 

the percentage of excess demand fo r  that crop would be too large a step, 

c re a t in g  excess demand w i th  the  o p p o s i te  s ig n  on th e  f o l l o w i n g  

i t e r a t i o n .  Hence, the adjustment to  pr ice is  only a f rac t ion  of the 

percentage excess demand of that crop. (The chosen f rac t ion  was 0 .1 0 . )

PCO(T) = PCOCT) + 0.10 *  EDCO * PCO(T)

PSY(T) = PSY(T) + 0.10 *  EDSY * PSY(T)

PWH(T) = PWH(T) + 0.10 * EDWH * PWH(T)

Based on the new p r ice  est imates, a l l  the demands and by-product 

suppl ies are recalculated, as the model goes through another i t e r a t i o n .  

The model i t e r a t e s  u n t i l  the change in  the price of each crop is  less 

than one cent per bushel before continuing to the fo l lowing year.

The so lu t ion process is  a c tu a l l y  somewhat re c u rs iv e .  Supply of 

crops grown i s  determined based only on previous years' pr ices, and is  

therefore constant during each y e a r 's  i t e r a t i o n s .  Demand must equal 

supply for  equi l ib r ium, therefore , except fo r  the by-product supply, the 

i t e r a t i o n s  are necessary on ly to  solve f o r  p r ices  and the spec i f ic  

composition of to ta l  demand.

3.8 Simulations of the CAM Model

This section presents the resul ts  of two types of s im u la t ion  runs 

of the CAM model. The f i r s t  set of simulations examines the e f fec t  of 

varying crude o i l  pr ices on ethanol production. For these s im u la t ions ,  

th ree exogenously chosen crude o i l  pr ice scenarios were run through the
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LIFT model, the results of which were then passed to the CAM model. In 

the second set of s imulat ions, other exogenous assumptions of CAM were 

changed, a l t e r i n g  e i t h e r  the cost of producing or the  demand f o r  

ethanol.

6iven the importance of crude o i l  pr ices to  ethanol p r o f i t a b i l i t y ,  

the model was simulated under the BASE, VARY, and HIGH crude o i l  p r ice  

scenarios shown in  Table 3 .4 .  The nominal price of crude o i l  in the 

base case, BASE, was chosen so that the real price would remain constant 

a f t e r  1983. This p r ic e  path i m p l i c i t l y  assumes th a t  the r e c e n t l y  

v o la t i l e  o i l  market f inds an equi l ibr ium with neither buyers nor se l lers  

ga in ing  s i g n i f i c a n t  advantage over the o the r .  In order to  see the 

e f fec t  of r is ing  real o i l  pr ices, the HIGH o i l  scenar io*s  nominal o i l  

p r ice  was chosen so the real o i l  pr ice would r ise one to one-and-a-half 

percent fas ter  than the general i n f l a t i o n  rate in the United States. In 

the VARY o i l  scenario, the nominal p r ice  path was s p e c i f ie d  w i th  the 

i n t e n t i o n  of having the real price of o i l  f luc tuate dramatica l ly.  The 

real price of o i l  f a l l s  sharply between 1983 and 1985, jumps in  " o i l  

shock" fashion between 1985 and 1990, before f a l l i n g  m i ld ly  between 1990 

and 1995.

Although the focus of these runs is  the effect of crude o i l  pr ices,  

o ther exogenous assumptions used in  running the LIFT model w i l l  also 

a f f e c t  the r e s u l t s  of the s im u la t io n s .  Constant  d o l l a r  f e d e r a l  

government purchases in  the short term (1982-84) were assumed to  re f lec t  

the current Congressional plan, that i s ,  defense spending increasing 4.5 

to  5.0 percent annually, while non-defense spending f a l l s  s l i g h t l y .  In

99



Table 3.4 Nominal Crude Oil Prices fo r  Simulations 
In Dollars per Barrel

CASE 77 82
YEARS
83

OF FORECAST 
84 85 86 87 88 90 95

BASE 11.0 30.4 29.5 31 .8 34.4 37.2 40.1 43.3 50.5 70.0

HIGH 11.0 30.4 27.9 23.7 23.7 35.5 53.3 61.2 68.8 70.0

VARY 11.0 30.4 29.5 31.7 34.1 36.6 38.9 41.3 46.0 60.5

the longer term, the growth in  defense spending i s  assumed to  slow, 

wh i le  non-defense spending is  assumed to  recover from the Reagan cuts. 

Real s ta te  and lo c a l  government expendi tures were assumed to  grow 

s l i g h t l y  faster than 1.5 percent per year u n t i l  1987, and s l i g h t l y  below 

1.5 percent per year t h e r e a f te r .  The money supply, as defined by M2, 

was assumed to grow at a constant eight percent per year between 1982 

and 1995. A fourth assumption was that the ra t io  of foreign to  domestic 

p r i c e s  would remain con s tan t  over the fo recas t  pe r iod .  A f i n a l  

assumption, made only fo r  the HIGH and VARY cases, i s  th a t  i n t e r e s t  

ra tes  in  the LIFT model would be exactly the same as were predicted in  

the BASE run.

Each of these assumptions, except the in t e r e s t  ra te  assumption, 

provide LIFT with exogenous information necessary to produce a forecast.  

However, how reasonable each of these ind iv idual  assumptions is  depends 

h e av i ly  on the o ther assumptions made. For example, i t  would be 

unreasonable to assume a constant ra t io  of foreign to domestic prices i f
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one assumed th a t  M2 would grow at 100 percent per year unless i t  i s  

assumed that a l l  other countr ies have s im i l a r  growth in  M2. While a 

more complete d e s c r ip t io n  of the workings of the LIFT model and i t s  

assumptions i s  a v a i la b le  i n  Almon ( 1 ) ,  a b r i e f  d e s c r ip t i o n  of the  

reasoning behind the assumptions made fo r  these simulations fo l lows.

The pr imary reason f o r  keeping each of the previously mentioned 

assumptions constant across runs i s  to  separate the e f f e c t s  of the 

change in  o i l  p r ice s  from secondary effects  brought on by reactions to 

the change in  o i l  pr ices. In addi t ion, by ignoring secondary ef fects  no 

e f f o r t  is  required to determine the magnitude of response. For example, 

assuming the in terest  rates of BASE case w i l l  ex is t in the HIGH and VARY 

cases is  un rea l is t ic  given the impact of o i l  p r ice s  on the i n f l a t i o n  

ra te  and the impact of the i n f l a t i o n  rate on in te rest  rates. However, 

given the assumption of constant M2 growth across the runs and the 

unce r ta in  responsiveness of in terest  rates to changes in  the i n f l a t i o n  

ra te, the assumption is  not unreasonable.

In the same ve in ,  assuming constant  e igh t  percent growth in  M2 

keeps th e  e f f e c t  of changes in  o i l  p r ice  from being a m p l i f ie d  or 

dampened by changes in  monetary p o l i c y .  The assumption i s  q u i t e  

reasonable f o r  the BASE and HIGH runs where the o i l  pr ice paths are 

smooth trends, and necessary fo r  VARY run due to  the curren t  lack of a 

f u l l y  developed model of Federal Reserve Board po l icy .

Given th a t  the LIFT model i s  not a g loba l  model, an assumption 

about the ra t io  of foreign to  domestic p r ice s  i s  necessary. Assuming 

constant re la t ive  foreign to  domestic prices is  reasonable because most 

of the United States' major trading partners are also importers of crude
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o i l .  Note that constant re la t ive  fore ign to domestic prices along w i th  

constant foreign demands implies that exports by the United States w i l l  

be constant across the three LIFT runs. Thus, though the United States 

may experience a recession brought on by a jump in o i l  pr ices, no other 

country experiences a recession s u f f i c i e n t l y  strong to  change t h e i r  

demand fo r  U.S. exports.

Assuming constant government purchases across the three LIFT runs 

i s  un rea l is t ic  i f  one bel ieves that the d i f fe re n c e  in  o i l  p r ice s  w i l l  

impact s i g n i f i c a n t l y  on general economic c o n d i t io n s .  C e r t a in l y ,  

transfer  payments such as unemployment b e n e f i t s  and we l fa re  payments 

would increase i f  the " o i l  shock" price increase of VARY case causes a 

recession. Despite these problems the assumption was made f o r  two 

reasons. F i r s t ,  p r e d ic t in g  the s ize and t im ing  of the government's 

response is  extremely d i f f i c u l t ;  and second, the government's response 

would serve to cloud the effects  of the changes in o i l  pr ice.

BASE Case: A Flat Real Price of Crude Oil

Table 3.5 presents the resu lts of the run of the LIFT model using 

the EASE case assumptions. The fo recas t  c a l l s  f o r  modest economic 

growth , w i th  constant d o l l a r  Gross National Product (GNP) growing at 

2.58 percent per year over the 1982 to  1995 pe r iod .  A look at the 

g row th  ra te s  f o r  GNP, on the second page of Table 3 . 5 ,  shows the 

cyc l ica l  nature of the LIFT model's forecast.  GNP grows s t ro n g ly  from 

1982 to  1985, weakly from 1985 to 1987, and repeats the strong growth 

then slow growth cycled dampened s l i g h t l y ,  by 1992. Real disposable per 

capita income averages 1.91 percent growth per year over the 1982 -  1995
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period, but moves in  the same c y c l i c a l  p a t te rn  as GNP. Of the f i v e  

components of GNP l is ted  in  Table 3 .5 ,  only government purchases, which 

were exogenously set, do not exh ib i t  the cyc l ica l  pattern. As one would 

expect, personal consumption expenditures (PCE) lead in  the cyc le and 

show less f l u c t u a t i o n  than GNP. In contras t ,  Gross Private Domestic 

Investment (INV) lags the cycle s l i g h t l y  and moves more v o l a t i l e l y  than 

PCE or GNP. E xpo r ts  and Im p o r ts  f o l l o w  the  lagged PCE cyc le ,  

f luc tua t ing  more than PCE but less than INV. The unemployment ra te  

fo l lo w s  the cycle, f a l l i n g  from 9.76 percent in 1982 to 5.67 percent in  

1985, climbing back to  6.60 percent in  1987, before f a l l i n g  t o  3.39 

percent in  1995.

I n f l a t i o n ,  as measured by the PCE de f la to r ,  averages 5.46 percent 

per year fo r  the 1982 -  1995 period. For the 1982 to  1984 per iod the 

i n f l a t i o n  ra te  i s  only 4.3 percent, while i t  runs at roughly 6 percent 

from 1984 to 1990 and 5.5 percent from 1990 to 1995. Among the inpu ts  

important  to determining the cost of producing ethanol the annual price 

changes over the 1982 -  1995 period were: 6.14 percent fo r  steam coa l ,  

4.30 percent f o r  e l e c t r i c i t y ,  and roughly  5.50 percent fo r  f r e ig h t ,  

sales, and other costs. Labor compensation grew s l i g h t l y  f a s te r  than 

the general i n f l a t i o n  rate because of the growth in p roduc t iv i ty .  With 

the exception of 1982 and 1983 in terest  rates fol low the i n f l a t i o n  ra te  

m a in ta in ing  reasonable real rates of in te res t .  The ex-post real rates 

of in terest  are quite high in 1982 and 1983, due to the rapid decline in 

i n f l a t i o n .  (Note: More complete ta b les  in c lu d in g  o u tp u t ,  impor ts ,  

exp o r ts ,  inven to ry  change, and personal consumption expenditures by 

input-output sector are avai lable, but were not pr inted to save space.)
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The re s u l t s  of running the LIFT model under the HIGH assumptions 

are very s im i la r  to  the results of BASE in the general growth ra tes  and 

in  the c y c l i c a l  p a t te rn .  As Table 3.6 i l l u s t r a te s ,  the economy grew 

more s lowly  over  the  f u l l  1982 -  1995 p e r i o d ,  and as a r e s u l t  

unemployment remained higher. The ef fect  on the in f l a t i o n  rate was to 

increase i t  an average of 0.15 percent per year over the BASE values.

VARY : A Fluctuating Real Price of Crude Oil

The VARY run, displayed in  Table 3.7 provides more of a contrast to  

BASE than did VARY, due to the e r ra t ic  movements o f  the rea l  p r ice  of 

o i l .  The i n i t i a l  drop in  o i l  pr ice brings about more economic growth, 

lower unemployment, and less i n f l a t i o n  than was fo recas t  under BASE. 

The near t r i p l i n g  of the nominal p r ice  of o i l  between 1986 and 1988 

brings about an in f la t ion a ry  recession. Real GUP grows by 0.88 percent 

i n  1986, f a l l s  by 0.6 percent in  1987, and is  essent ia l ly  constant in 

1988 before recovering to  modest levels of growth between 1988 and 1995. 

I n f l a t i o n ,  as measured by the PCE d e f l a t o r ,  r i s e s  to  10.5 and 11.9 

percent in  1986 and 1987, 2.8 and 4.8 percentage points higher than the 

corresponding years of the BASE run. Of the p r ices  passed through to  

the CAM model, the prices fo r  steam coal and e l e c t r i c i t y  move more than 

the general i n f l a t i o n  rate during the o i l  pr ice decrease and subsequent 

increase. Each of the other prices of in te rest moves very much l ike  the 

PCE d e f l a t o r .  As the rea l  p r ice  of crude f a l l s  in  the 1990's the 

economy recovers to  moderate, 2.5 percent per year ,  growth. In 1995,

HIGH : A Rising Real Price of Crude Oil
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constant d o l l a r  GNP i s  31,5 b i l l i o n  d o l la rs  lower under the VARY run 

than in  BASE, while the unemployment is  1.5 percent higher.

CAM Simulations

The forecast produced by the CAM model under the base assumptions 

(BASE run of LIFT, no exogenous shocks, and state subsidies f a l l i n g  from 

46 to  38 cents per g a l lo n )  i s  presented in  Table 3.8 ( f i r s t  entry for  

each va r iab le ) .  A f te r  recover ing from 1982 lows, the p r ices  of the 

th ree  crops r e l a t i v e  to the PCE def la to r  remain f a i r l y  stable over the 

forecast period. Total acreage planted in  the three crops continues to  

grow, but the ra te  of growth slows from 3.1 percent in  1984 to 1.6 

percent in  1995. As a resul t  of the growth in to ta l  acres p lanted ,  the 

number of acres planted in  each crop grows, although the re la t ive  shares 

continue to s h i f t .

Consumption of gaso l ine  per cap i ta  grows, but at less than 0.4 

percent per year for  the f u l l  range of the fo re c a s t .  To ta l  gaso l ine  

consumption then grows at 1.2 percent per year, 0.4 percent from the 

increase in  per cap i ta  consumption and 0.8  percent from growth in  

p o pu la t io n .  The f r a c t i o n  of super gaso l ine  tha t  used ethanol as an 

octane booster rose from 23.6 percent in  1982 to 98 percent in 1995. As 

a re su l t ,  the quan t i ty  of ethanol p r o f i t a b l y  produced rose from 415 

m i l l i o n  gal lons to 3.809 b i l l i o n  gal lons.

At f i r s t  g lance,  the fo recas t  appears to  be a p ro f i tab le  one fo r  

ethanol producers, w i th  r e l a t i v e l y  s tab le  crop p r ic e s ,  growing per 

c a p i t a  consumption of ga so l in e ,  and a s te a d i l y  growing volume of 

ethanol. However, the posit ion of ethanol producers grows more tenuous

105



with  each year as the p r o f i t a b i l i t y  r a t i o  (RATIO), the ra t io  of the 

price of alcohol to  the price of gasoline plus subs id ies ,  r i s e s  from a 

low of .750 in  1982 to  .994 in  1995. Noting again that RATIO must be 

less than or equal to 1.00 fo r  p r o f i t a b l e  product ion  of e th an o l ,  the 

.994 RATIO in  1995 im p l ies  tha t  ethanol plants must be running at the 

level of e f f ic iency  of the p lan t 's  input parameters to  be p r o f i t a b l e .  

The major reason fo r  the r is ing  RATIO is  a f a l l  in the real value of the 

federal and state subsidies. The value in  1982 do l la rs  of the subsidies 

given in  1995 is  42 cents, which i f  given in 1982 would y ie ld  a RATIO of 

0.975. An addi t ional  reason fo r  the r is ing  RATIO is  the increase in  the 

price of corn caused by the use of corn fo r  ethanol production.

In comparison to  the no-ethanol case also presented in  Table 3.8 

( las t  en t ry ) ,  the 1995 BASE case prices per bushel fo r  corn, wheat, and 

s o y ,  are 54 cen ts  h i g h e r ,  38 cen ts  lo w e r ,  and 12 cents h igher 

respective ly . Soy's price is  lower due to the increased supply of soy 

equ iva len t  by -p roduc ts .  An addi t ional  10 m i l l ion  acres is  planted in  

corn, of which 8 m i l l io n  acres came from soy, 1 m i l l ion  from wheat, and

1 m i l l i o n  from increased t o t a l  acreage planted. These resu l ts ,  along 

with the effects  on each of the demands, except inven to ry  demand of 

corn,  are r i g h t  i n  l ine with those of the Meekhoff, Tyner, and Holland

(9) study. The quanti ty  produced term in the inventory equat ions lead 

to  a higher inventory level in t h i s  study than i~h the Meekhoff study.

Table 3.8 (second entry per variable) also presents the comparative 

r e s u l t s  o f  the  CAM model run under the  HIGH and BASE o i l  p r ice  

scenarios. As was the case with the LIFT runs, the d i f f e re n c e  between
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the VARY and BASE resu l ts  are small but s ig n i f ic a n t .  The higher price 

of crude o i l ,  by increasing the general i n f l a t i o n  r a te ,  increases the 

production costs fo r  ethanol. However, th is  increase in production cost 

i s  o f  a smal le r  percentage than the increase in  crude o i l  p r ic e s .  

Hence, the RATIO is  lower in the BASE case than in HIGH case. Ethanol 

production is  roughly equivalent in  the two runs, as the lower RATIO and 

h igher FRAC in  the HIGH case are o f f s e t  by the lesser consumption of 

gasol ine. Quantity suppl ied, quanti ty demanded, and the p r ice  of each 

of the three crops were v i r t u a l l y  ident ica l  in the two runs, except the 

p r ice  of soy was s l i g h t l y  higher under the HIGH p r i c e ,  hence t h i s  

information was not included in  Table 3.8.

The importance of the HIGH case l ie s  in  the demonstration of the 

size of the real price increase necessary to  make ethanol p ro f i tab le  fo r  

the long run. An annual 2.25 percent increase in  the rea l  p r ice  of 

crude o i l  w i l l  keep the p r o f i t a b i l i t y  ra t io  constant a f te r  1985.

Table 3 .8  ( t h i r d  en t ry  per var iab le)  presents the resu l ts  of the 

CAM model run under the VARY and BASE assumptions. The two v a r ia b le s  

most a f fe c te d  by the change in  the o i l  p r ice  are the consumption of 

gasoline and the p r o f i t a b i l i t y  ra t io  (through the p r ice  of g a s o l in e ) ,  

which have o f f s e t t i n g  e f f e c t s  on ethanol production. As the price of 

o i l  f a l l s  between 1983 and 1985, the consumption of gaso l ine  r i s e s  

r e l a t i v e  to  BASE va lues ,  increasing the potentia l  market fo r  ethanol. 

Ethanol production f a l l s  s l i g h t l y  ( re la t i v e  to BASE) during t h i s  per iod 

because the p r o f i t a b i l i t y  r a t i o  i s  h ighe r ,  thereby p rov id in g  less 

incentive to use ethanol. Production of ethanol remained p r o f i t a b l e
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dur ing  t h i s  period although, had the f a l l  in o i l  pr ice continued fo r  an 

addit ional year, the p r o f i t a b i l i t y  ra t io  would have r ise n  above 1 . 00. 

Dur ing  the  1 986 -  1 990 o i l  p r i c e  in c re a s e ,  the movement of the 

p r o f i t a b i l i t y  ra t io  is  again stronger than the f a l l  in  the consumption 

of ga so l in e ,  b r in g in g  ethanol production to levels above those of the 

BASE case.

The nominal prices of the three crops are a l l  h igher in  the VARY 

case, as are a l l  nominal p r ic e s .  Re la t ive  to  the PCE de f la to r ,  the 

three crop prices are essent ia l ly  the same fo r  each year of the forecast 

as they were in  the BASE case. As a resu lt  of the constant real  p r ices  

of crops and the only minor d i f fe re n c e s  in  ethanol  p roduc t ion ,  the 

q u a n t i t i e s  of the th ree  crops produced are also w i t h in  one to  two 

percent of the values predicted in  the BASE case.

Simulations Changing Exogenous Assumptions of the CAM Model

Among the v a r ia b le s  t o t a l l y  exogenous to the CAM model are: the 

percentage of gasoline that is  super grade, the e f f e c t s  of weather on 

crop y ie ld s ,  the demands fo r  the crops by other countr ies, and the size 

of the federal and state subsidies. The fol lowing group of s im u la t ions  

examines the e f fec ts  of changing each of these assumptions.

Increased Octane Demand Simulation

Since 1979, cars b u i l t  w i th  smaller  fu e l  e f f i c ie n t  engines have 

demonstrated a need fo r  higher octane gasoline as the engines age. This 

trend is  expected to continue, imply ing th a t  a growing percentage of 

gaso l ine  w i l l  be super grade and, as a resu l t ,  the demand fo r  octane
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boosters w i l l  grow. In the BASE case, the percentage of gaso l ine  th a t  

i s  assumed to  be super grade grows from 14 percent in  1982 to 33 percent 

i n  1990, remaining f l a t  thereaf ter .  Table 3.9 (second entry) presents 

the resul ts  of CAM i f  the f rac t ion  that is  super grade grows from 14 to 

48 percent of a l l  gasol ine. I f  the price of corn remained at the base 

run leve l ,  ethanol production would increase in d irect  proport ion to  the 

increase in  octane demand. However, increas ing  ethanol  p roduc t ion  

increases the demand fo r  corn, and thereby increases the price of corn. 

Higher p r ices  of corn y i e l d  h igher p r o f i t a b i l i t y  r a t i o s  and lower 

f r a c t i o n s  of super gaso l ine  made with alcohol, which p a r t i a l l y  of fset  

the increase in  market s ize .  Ethanol p roduct ion  i s  g rea te r  in  the 

increased octane demand case than in  the base case, as the increase in 

market size outweighs the decl ine in  the f rac t ion  of super using ethanol 

as an octane booster. Ethanol production r ises  t o  a f u l l  1.5 b i l l i o n  

ga l lons  above the 1992 base case va lue,  before f a l l i n g  in  1995 as a 

resu l t  of the p r o f i t a b i l i t y  ra t io  r is ing  above 1.00.

The inc reas ing  p r ice  of corn has the  e f f e c t  of inc reas ing  the 

percentage of t o t a l  acres planted in  corn, as well  as increasing to ta l  

acres planted. Relative to  1995 base case values, t o t a l  acres p lanted 

i s  0.5 m i l l i o n  acres higher in  1995; soy acreage is  2.8 m i l l io n  acres 

lower; and wheat acreage is  0.2 m i l l ion  acres lower. Despite the lower 

soy acreage, the price of soy is  lower than in  the base case, due to the 

increase in  production of soy equivalent by-products.

When the increased octane demand assumption was run using the HIGH 

o i l  p r ic e  scenar io ,  p r o f i t a b l e  ethanol production in  1995 reached 5.5 

b i l l i o n  g a l lo n s .  Although the 5.5 b i l l i o n  ga l lons  of ethanol  were
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pro f i tab ly  produced, the p r o f i t a b i l i t y  ra t io  was close to 1.00. For a l l  

super g a s o l in e ,  in  the high octane demand case, to be produced using 

ethanol, the price of crude o i l  would have to grow roughly 4.25 percent 

faster  than the general i n f l a t i o n  rate.

Crop F a i l u r e  S im u la t i o n

The y ie ld s  of the corn and soy crops sold during the calendar year 

1981 were 18 percent lower than the previous year's y ie ld s  as a re s u l t  

of severe weather. Ethanol production remains constant despite the poor 

crop y i e l d s  because 1981 a lso  a year of a s u b s ta n t ia l  o i l  p r ice  

increase, and because the response of the price of corn was small due to 

inventory reduction. Table 3.9 th i r d  entry presents the resu l ts  of CAR 

run with an even harsher crop fa i l u re  imposed in  1986.

As i s  shown in  Table 3 .9 ,  the ef fects  of a one year drop in  y ie lds ,  

r e l a t i v e  t o  the  base case,  of corn and soy of 25 and 15 percent 

respectively are f e l t  only short term. By 1995, the e f fec ts  of the 1986 

crop fa i l u re  are largely unnoticeable, as a l l  the major var iables of the 

model are equivalent to the base case values.

The immediate impact of the crop fa i l u re  is  the increase in  p r ices  

of corn and soy of 38 and 17 percent respective ly over the 1984 base 

values. Use of corn and soy fo r  each purpose f a l l s ,  w i th  in v e n to r ie s  

and exports bearing most of the reduction. By-product values jump up by 

an average of 22 percen t ,  not enough to  keep ethanol p r o f i t a b le  to  

produce i n  1986. Ethanol p roduc t ion  f a l l s  to  a le ve l  770 m i l l i o n  

gallons lower than the base case values.

In 1987, t o t a l  acres p lanted in  the three crops increases by 9.9
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m i l l ion  acres. Corn is  planted on 8.4 m i l l ion  of those acres, wheat on 

an add i t io n a l  3.4 m i l l io n  acres, while soy acreage f a l l s  by 2.0 m i l l ion  

acres. Nominal prices of the three crops f a l l  in  1987 as a re s u l t  of 

the  in c re a s e  i n  a g r i c u l t u r a l  s u p p l y ,  w i th  co rn 's  p r ice  f a l l i n g  

s u f f i c ie n t l y  to make ethanol production p ro f i tab le  again. Lower pr ices, 

in tu rn ,  b r ings  about a reduc t ion  in  acreage p lanted in  1988 and a 

corresponding increase in  p r ic e s .  This cycle dampens out by 1992, 

returning to the base case path fo r  a l l  variables.

Gra in  Deal S im u la t i o n

Should severe weather overseas cause major crop f a i l u r e s ,  demand 

f o r  U.S. produced crops would jump in  much the same manner as occurred 

in  1972-73 during the so-cal led "Russian grain dea l . "  Exports of  corn, 

wheat and soy increased by 0 .6,  0 . 1,  and 0.6 b i l l i o n  bushels during the 

1972-73 grain-deal period. By manipulating the exogenous growth factors 

the e f fec ts  of a s im i la r  grain deal can be s imu la ted .  The re s u l t s  of 

such a s im u la t io n ,  w i th  a g ra in  deal of the same magnitude as the 

1972-73 deal occurring in  1985, are presented in  Table 3.9 as the f i n a l  

entry per var iable.

The ef fec ts  of the increase in  exports are the same fo r  each of the 

crops: the p r ice  inc reases ,  reducing the other demands fo r  the crop. 

Inventory levels drop by 47, 20, and 41 percent between 1984 and 1985 

fo r  corn,  soy, and wheat respective ly , supplying large portions of the 

increase in  exports.

The required price of alcohol r ises only 3 cent per gal lon from the 

base case value in 1985, despite a 35 percent increase in  the p r ice  of
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corn. Ethanol p roduct ion  i s  on ly s l i g h t l y  lower than the base case 

value, as a resul t  of the 3 cents per gal lon price d i f f e re n c e .  Rising 

by-product values account fo r  the small change in  alcohol p r ice ,  as the 

value of a l l  the by-products r ise at least 48 percent over the base case 

values. Note that the prices of the by-products are more closely l inked 

to  the price of soy, which rose 53 percent over the 1 985 base va lue ,  

than to  the price of corn.

In 1986, t o t a l  acres p lanted r ises to a level 28.3 m i l l io n  acres 

above the base case va lue.  Only 6.3 m i l l i o n  a d d i t i o n a l  acres are 

p lanted i n  corn, whi le 8.7 m i l l ion  are planted in  soy and 13.3 m i l l ion  

in  wheat. This s h i f t  in  acreage planted brings about a greater f a l l  in  

th e  p r i c e  of  soy than  i n  the  p r i c e  of wheat, which through the 

by-product  va lues ,  causes a r i s e  i n  th e  p r i c e  and a d e c l i n e  i n  

p roduc t ion  of e thano l .  Between 1987 and 1990 the prices of the three 

crops return to  the base case va lues ,  as does the volume of ethanol  

produced. The effects  of the grain deal on 1985 values are neg l ig ib le .

In t h is  simulat ion, there is  no feedback from the increase in  crop 

p r ices  to  the general i n f l a t i o n  r a te ,  as was the case fo r  the other 

simulations presented in  th is  section. The effect of t h i s  assumption, 

assuming the price of crude continued to  move with the GNP d e f la to r ,  is  

to  understate ethanol production by a small margin. Ethanol p roduc t ion  

would be understated because the change in  the in f l a t i o n  rate would have 

more impact on the price of gasoline than on the price of alcohol. I f  

< the pr ice of crude d id  not move w i th  t h i s  change in  i n f l a t i o n ,  the 

e f fec t  would be exactly the opposite, with ethanol production overstated 

because costs of  p roduct ion  were unders ta ted.  In e i t h e r  case, the
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ef fec t  on the general in f l a t i o n  rate would be f a i r l y  small and only last 

fo r  a few years at most.

Subsidy Level Simulations

The f i n a l  set of s imula t ions,  presented in  Table 3 -10 ,  show the 

e f f e c t  o f  d i f f e r e n t  s t a t e  subs idy  l e v e l s  on e th an o l  p r ice  and 

production. These simulations w i l l  also trace out the leng-run impact 

of e thanol  p roduc t ion  on the p r ice  of corn, as well  as examining the 

e f f e c t s  of having the p r o f i t a b i l i t y  r a t i o  cl imb above 1 . 0 0 .  The 

scenarios presented in  Table 3.10, labled f o r t y ,  t h i r t y ,  twenty, ten, 

and zero, assume that the average state subsidy drops from 46 cents per 

g a l lo n  to  40, 30, 20, 10, and zero cents per ga l lon  respectively in

1983, remaining at the new value fo r  the remainder of the forecast.

From the runs presented in  Table 3.10, and other subsidy levels not 

presented, the long-run e f fec t  of ethanol product ion  on the p r ice  of 

corn i s ;  3 cents per bushel fo r the f i r s t  ha l f  b i l l i o n  ga l lons, 6 cents 

per bushel fo r the second ha l f  b i l l i o n  gal lons,  14 cents ber bushel for 

the second b i l l i o n  gal lons, 18 cents per bushel f o r  the t h i r d  b i l l i o n  

g a l lo n s ,  and 24 cents per bushel fo r the fourth b i l l i o n  gal lons. The 

curve representing th is  impact i s  presented as Figure 3.4 .

The impact of ethanol production on the p r ice  of soy is  somewhat 

ambiguous, as two fo rces  work in  opposite d i rec t ions .  F i r s t ,  as the 

pr ice of corn r ises i t  draws land away from soy, which should ra ise  the 

p r ic e  of soy. Second, the production of ethanol generates by-products 

most of which are equivalenced to  soy, which increases soy supply and 

reduces i t s  p r i c e .  The second e f fec t  is  the stronger fo r  the 40, 30,
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20/ and 10 cent subsidy levels presented here.

For wheat/ the only impact of ethanol production i s  the reduc t ion  

i n  land planted in  wheat/ which raises the price of wheat. The impacts 

are small/ only 12 cents per bushel and 0.8 m i l l io n  acres lo s t  to  corn 

p roduc t ion  for  a 3.8 b i l l i o n  gal lon d i f f e r e n t ia l  in ethanol production.

Subsidy le ve ls  of ten and zero cents per g a l l o n  b r in g  about 

p r o f i t a b i l i t y  r a t i o s  greater than 1.00/  and f a l l i n g  ethanol production 

during the forecast period. In both of these cases i t  can be seen th a t  

a p r o f i t a b i l i t y  r a t i o  above 1.00 w i l l  br ing about a reduction in  the 

quanti ty of ethanol. The reduction in  ethanol  produced increases the 

supply of corn a v a i la b le  f o r  other uses/ which decreases the price of 

corn. The f a l l  in  the price of corn then makes ethanol p r o f i t a b l e  in  

the fo l lo w in g  year. For example/ the RATIO during 1985 and 1986 of the 

ten cent subsidy run i s  1 .005/ causing a f a l l  in  th e  q u a n t i t y  of 

ethanol. As a resu l t /  ethanol is  p ro f i tab le  again in  1987. The process 

repeats again with the p r o f i t a b i l i t y  ra t io  above 1.00 fo r 1988 and 1989/ 

making production in  1990 p ro f i tab le .

3.9 Summary and Conclusions

This  study examines the long-run p r o f i t  potentia l  fo r producing 

fue l  ethanol/ using corn as a feeds tock .  The model b u i l t  to  address 

t h i s  quest ion  e x p l i c i t l y  considered the ethanol plant costs, subsidies 

fo r  ethanol use, and the impacts of ethanol production on a g r i c u l t u r a l  

p r ic e s .  A macroeconomic forecast / and a set of prices consistent with 

that forecast / necessary to  dr ive the detai led model are supplied by the
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INFORUM input-output model.

I f  the real price of crude o i l  remains constant (o r  f a l l s ) ,  the 

long-run outlook fo r  ethanol production i s  somewhat mixed. Substantial  

fed e ra l  and s ta te  subs id ies  make ethanol  p r o f i t a b l e  through 1995, 

b a r r i n g  any exogenous shocks to  the market. With the f a i r l y  low 

p r o f i t a b i l i t y  ra t io ,  f i rms currently  producing ethanol should c e r t a i n l y  

be earning substantial  p r o f i t s .  However, in the forecast the decl ining 

rea l  value of the subs id ies  ra ise  the p r o f i t a b l i l i t y  r a t i o  to  the  

breakeven po in t  by 1995. A continuation of th i s  trend, evident in the 

base run (Table 3 .8 ) ,  would leave ethanol unprofi tab le to produce a f t e r  

1996. In a d d i t i o n ,  as the ra t io  r ises towards 1.00 the size of market 

shock necessary to make ethanol unprofi tab le d imin ishes. By 1990, the 

magnitude of the crop fa i l u re  necessary to make ethanol unprofi tab le is  

h a l f  tha t  of the crop f a i l u r e  s im u la t io n  p re se n te d  i n  Tab le  3 .9  

S i m i l a r l y ,  a smaller r ise in  grain exports re la t ive  to base case values 

w i l l  br ing about the same resu l t  as the grain deal s im u la t ion  depic ted 

in  Table 3.9 .

In  the absence of subs id ies  denoted in  rea l  terms, higher real 

prices of crude o i l  are necessary for long term p r o f i t a b i l i t y  of fu e l  

e thano l .  With the p ro jec ted  subsidy levels  of the base case, a 2.25 

percent per year increase in  the real price of crude o i l  w i l l  ma in ta in  

e th a n o l ' s  p r o f i t a b i l i t y  at i t s  cur ren t  level throughout the forecast 

period. Any increase in  the price of o i l  beyond the 2.25 percent per 

year w i l l  hasten the switch to use of ethanol in gasoline by increasing 

the economic return fo r  making the switch.

I t  would take a real increase of 45 to 55 percent in  the p r ice  of
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o i l  fo r ethanol to  be p ro f i tab le  without any federal or state subsidies. 

Should such an increase occur,  ethanol might w e l l  be used in  the 

re f inery  process, rather than being blended at sh ipping te rm in a ls  in  

states with subsidies. At t h i s  o i l  pr ice le ve l ,  ten percent blending of 

ethanol with gasoline might begin, put t ing a much greater s t ra in  on farm 

p r i c e s  and p ro d u c t io n  capac i ty  than does use in  only super grade 

gasol ine.

As shown in  Figure 3 .4 ,  the e f f e c t  of ethanol p roduc t ion  on the 

p r ice  of corn grows with the quanti ty  of ethanol produced. The maximum 

volume of ethanol produced under the base octane demand assumptions i s

3.8 b i l l i o n  ga l lons  in  1995, re q u i r in g  1.53 b i l l i o n  bushels of corn. 

Although the p r ice  of corn r i s e s  by 55 cents per bushe l ,  the 1.53 

b i l l i o n  bushels of corn are s h i f t e d  to  ethanol p roduc t ion  w i thout  

causing massive dis locations in  the corn, soy, or wheat markets. The 

net disappearance of crops i s  somewhat less than the indicated 1.53 

b i l l i o n  bushels of corn, due to the of equivalencing the by-products to  

corn and soy. An a d d i t i o n a l  0.18 b i l l i o n  bushels of 'corn ' and 0.306 

b i l l i o n  bushels o f  ' s o y '  are a v a i l a b l e  as a r e s u l t  of e th a n o l  

production, which hold down the price increase in  corn and bring about a 

f a l l  in  the p r ice  of soy. In sum, the e f fec ts ,  on ag r icu l tu ra l  pr ices 

and supplies, of producing up to  4.0 b i l l i o n  ga l lons  of ethanol  are 

s u f f i c ie n t l y  small to  keep ethanol p ro f i tab le  to produce.
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ENDNOTES

2
C a l i fo rn ia 's  s t r i c t  a i r  qua l i ty  standards add an addi t ional  incentive 
fo r  the use of ethanol, which burns cleaner the other octane 
boosters.

3
No crop price support programs are included in  the model because of 
extremely severe data problems, and because there is  no way to 
forecast future support prices.

4
Up to  15 percent ethanol can be used in  gasoline before major engine 
modif icat ions are necessary.

5
The p la n t  e f f i c i e n c y  parameters  were p ro v id e d  by th e  c o rp o ra te  
sponsors o f  t h i s  re se a rch .

6
Other pr ic ing decisions have been used in  looking at other aspects of 
the model's forecasting propert ies. For example, when looking at a 
f a l l i n g  price of crude (a f te r  a large r ise in crude p r ices ) ,  the 
price was set at the price of wet-corn mil led ethanol minus any 
return on investment to  examine how long f irms would remain in  
the industry .

7
The values of A, B, and D were specif ied by the corporate sponsers 
of th is  research.

8
The var iables used in  the f i r s t  stage estimation were: lagged income 
and lagged prices of the crops re la t ive  to the PCE de f la to r .

Stephen S i lver  has developed a suitable l ivestock model, but the two 
models have, as ye t ,  not been l inked.

1

See Paul (8) p. 11.

9
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For a more complete descript ion of ' s o f t '  constra in ts, see Almon (1) 
Chapter 4, pp. 5-7.

10

I am indebted to Stephen Si lver for  the development of the supply 
side of the CAM model, and fo r  providing much of the information 
given in  th is  section.
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d A s e AT IIPM TABLE CROSS I4ATIOMAL PRODUCT < 1 9 7 2 * ) <1.2) 7 *^  3*5 PACE" S-

19? / 1981 1982 1983 1984 1989 1986 1987 1990 1 999
-------- ------- -------- -------- -------- -------- ------ -------- --------

C ro s s  N a t io n a l  F r c d u c t 13 7? 6B 1 49 3  61 1482 43 1 93 5  39 1568 . 3 9 1990 . 77 163 2  87 1666 . 71 1 8 1 0  73 1949. 04

P e r s o n a l C o n s u m p tio n  E ip e n d i t u r e s 86  3 06 93-? 0 3 9 38 28 9 6 7  40 9 68 . 9 9 1009. 49 1036  92 1062 . 10 119 6 . 0 6 1241 . 13
D o r a b I t s 137 93 138 92 136 80 140 19 143  14 145  4 3 190. 10 194. 62 172  91 180. 99
N o n - d u r a b le s 3 33 84 3 5 9  25 3 59 08 3 6 8  07 3 7 4 .9 0 3 8 0  79 3 8 8 . 6 9 3 9 6 . 46 4 2 4  94 45 0 . 61
S e r v ic e s 3 9 1 29 4 4 0  85 4 42 40 4 5 9  14 4 7 0 .9 5 4 83 . 3 2 4 9 7 .7 7 9 11 . 01 9 5 8  21 60 9 . 97

G ro s s  P r i v a t e  D o .n o s t ic  In v e s tm e n t 2 13 62 2 1 2  6 J 2 0 2 68 2 2 4  54 229 . 2 9 2 3 9  8 3 2 4 4 . 19 2 4 9  77 2 7 8  8 6 2 8 4  3 9
S t r u t t u r e t 99 65 9 5  06 91 24 105. 94 107. 37 109. 79 114. 2 3 111. 73 122 . 0 9 124 10

Res i  d e n t  u 1 59 12 44 26 38 38 59. 04 96. 81 55  90 97 . 9 7 99. 69 6 1 . 64 60 . 8 9
N o n - re s  > d « n t la l 40 53 50  8 0 92 87 4 6  8 9 SO 56 94. 2 9 56. 2 9 96. 04 6 0 . 46 6 3  21

P r o d u c e r s '  d u r a b le  e q u ip m e n t IO I 63 112 81 107 94 112 00 114  13 118. 32 122 . 6 9 130. 02 146 . 92 1 9 2 .7 4
In v e n to r y  ch an g e 12 34 4. 97 3 90 6 60 7. 7 9 7. 7 3 7. 2 4 8 . 01 10. 2 9 7. 99

F i p o r t s  o f  900d* I  s e r v ic e s 113 0 9 164 37 192 10 192 SO 196  04 194 6 9 191 . 96 190 . 90 169 . 0 9 2 0 0 . 92
M e rc h a n d is e  ( p r o d u c e r s '  p r i c e s ) 6 0 42 78. 2 3 74 80 7 5  54 76. 90 7 9  9 9 73 . 91 73. 67 8 2 . 9 8 100  2 7
T r a n s p o r t a t io n .  t r a d e  • s e r v ic e s 25 62 3 3  48 33 2 9 3 3 94 34 61 34 . 8 4 34 . 90 34 . 87 3 8 . 4 0 44. 7 0
R e s t o f  w o r ld 29 00 9 2  69 44 01 4 3  02 44  9 2 43. 86 4 3 . 96 42 . 39 4 7 . 66 99. 94

Im p o r ts  o f  goods K. s e r v ic e s 91 44 106  93 100 87 105  65 109. 11 112. 64 118. 9 4 123. 24 139 . 9 7 149. 3 2
f1e rc h a n d ite (< j- }< n e s t ic  p o r t  p r i c e ) 66 76 68 86 6 7 74 71. 39 73. 3 3 76 . 0 0 7 9 . 93 83 . 16 9 3 . 0 8 101. 92

P e t r o le u m  K n a t u r a l  g as 9. 30 7 33 7. 39 7. 57 7. 68 7. 7 9 7 . 9 3 8 10 8 46 9. 13
T r a n s p o r t a t io n .  t ra d e >  s e r v ic e s 17 8 3 18. 91 18 6 2 20. 16 20 . 37 21. 0 9 22 02 2 2 . 73 2 4 . 0 4 29 . 0 2
R e s t o f  w o r ld 6 84 19 16 14 91 14. 14 19. 41 19. 99 17. 39 17. 39 18. 8 9 18. 7 8

G o v e rn m e n t P u rc h a s e s 2 72 3 9 2 8 4 . 32 2 9 0 24 2 9 6 . 6 0 3 0 3 . 2 3 311 3 9 3 1 9 . 97 3 2 7 . 18 3 4 2 . 7 3 3 6 8  3 3
F e d e ra l 100  70 106  23 108 77 111. 77 119. 07 120. 99 126. 0 3 130 . 93 1 38 . 3 2 146. 9 0

D e fe n s e 69 17 7 3  12 77. 3 2 B l .  93 89 . 74 89 . 94 9 4 . 19 9 7 . 77 101 . 3 9 107 . 31
C o m p e n s a t io n  o f  e m p lo y e e s 31 9 0 3 2  03 32 94 33 . 04 33 . 99 3 4 . 0 6 3 4 . 97 34 . 49 3 4  2 6 33 . 88
S t r u c t u r e s 1 64 1. 66 1 77 1. 90 1. 9 9 2 . 12 2 .2 3 2 . 34 2 . 44 2  64
O th e r 31 6 3 3 9  43 43. 0 2 46. 59 90. 19 93. 7 7 97 . 39 6 0 . 94 6 4 . 64 70 . 78

N o n -d e fe n s e 39 93 3 3  11 31. 49 3 0  24 29 . 34 30. 61 3 1 . 88 33 . 19 3 6 . 9B 39 . 99
C o m p e n s a t io n  o f  e m p lo y e e s 16 60 19 13 14 37 14. 07 14. 0 7 14. 44 14. 81 19. 19 16. 3 0 18. 17
S t r u c  t u r e s 3 67 3. 94 3 94 3. 94 3. 9 8 4. 10 4. 21 4. 31 4. 61 9. 01
O th e r 19 26 14 04 13. 14 12. 2 3 11. 2 8 12. 0 6 12. 86 13. 66 16 . 0 6 16 41

S ta te  and  lo c a l 171 68 1 78  0 9 181 46 184 82 188. 16 190. 8 4 193 . 94 1 96  26 2 0 4 . 41 2 2 1 . 4 3
E d u c a t io n 70 8 9 73. 44 73. 99 7 3  74 73. 8 9 74 . 8 2 75 . 79 76 . 68 79 . 4 8 84 . 7 0

C o m p e n s a t io n  o f  e m p lo y e e s 93 22 99. 98 96. 39 96. 73 97. 11 97 . 4 8 97 . 86 98 . 23 99. 36 6 1 . 2 4
S t r u c  t u r e s 6 91 6 . 77 6 . 88 6 9 9 7. 04 7. 36 7. 7 9 8 22 9 . 0 8 11. 0 6
O th e r 11 16 10 69 10. 3 6 10 02 9  74 9  9 8 10. 19 10. 23 11. 0 4 12 4 0

O th e r too 8 0 104  69 107 87 111. 0 8 1 1 4 .2 6 116. 02 117 . 7 9 119. 98 124 . 9 3 136. 73
C o m p e n s a t io n  o f  e m p lo y e e s 44 58 4 7  41 47. 78 48. 16 4 8 . 94 4 8  91 4 9 . 2 9 49. 66 90. 7 9 99 . 8 7
S t r u c  tu r e s 18 18 19 38 19 13 19. 32 20 . 34 21 . 47 22. 21 22 . 49 2 3  4 7 29 . 9 8
O th e r 38 04 37  86 40. 97 43. 60 49 . 39 4 9 . 63 4 6  29 47. 46 90. 67 94. 88

A d d en d a .
U n e m p lo y m e n t r a t e 7 00 8 22 10 16 9. 45 9  39 9. 37 9 . 07 8 91 6 . 41 6 01
CM:* /  C i v i l i a n  jo b s 2 0 40 20 20 20 17 2 0  45 20 . 58 20 . 67 2 0 . 74 2 0  84 21 2 3 21 66
(C N P -G o v t)  /  P r i v a t e  jo b s 18 58 18. 44 18 30 18 6 0 18 6 9 18. 73 18. 79 18. 80 19 2 3 19. 6 2
PC.E d e f l a t o r 1 40 I 96 2 10 2  24 2 39 2  97 2 . 78 2. 96 3  91 4 6 9
In d e » . u n i t  .. o m p e n s a t 1 on# m fg too 05 143 20 154 89 168. 57 180  43 197 01 2 1 4 . 24 2 2 6 .9 6 2 7 2  54 3 6 8  20
I n d e i*  u n i t  ■- o m p e n s a t io n .  o th IOO OO 144 57 155 07 167 82 180. 64 196 0 9 2 1 3 . 76 2 2 8  25 2 7 4  9 6 3 7 0  91
h 2  ( b i l l i o n s  t» CUR* > 12 34 40 1743  75 1888 98 2 0 4 6  31 2 21 6 . 74 2401 37 2601 37 2 8 1 8  03 3 9 8 2  41 9 3 4 4  3 3
1)1 sp in co m e  p * r  c a p i t a  <197c’$> 4267 30 4 5 4 0  75 4451 56 45 6 9  52 4 6 3 2  55 468.3 79 4 7 6 0  77 4 8 2 3  80 9111 99 5 3 5 9  94
S a v in g s  r,»*;i» *.> ■V'l 6 4? 7 07 7 55 7 61 7 61 7 52 7 39 7 34 8  48
AAA C o r  p i r  ? bond r a t e U 'V 14 1 7 1 1 *'4 9 25 9  2 6 0. 92 9  61 9 72 9  69 0  S’’



/? ■  t ’ l  8 J -  83

G ro s s  N a t io n a l  F r c d o c t 11 -O 75

P e r s o n a l C a n iu m p t io n  E x p e n d i tu r e s £ 11 -0 08
D u ia b le s 0 18 -1 34
N o n - d u r a b le s 1 H3 -0 05
S e r v ic e s 2 98 0 35

G ro s s  P r i v a t e  D u m *-s tic  In v e s tm e n t -0 0 9 - 4 8 9
S t r u t t u r e s -1 18 -4 0 9

R e s id e n t ia l -7 24 -1 4 2 6
N o n - re s  I d e n t i a l S. 6 3 3 9 9

P r o d u c e r s '  d u r a b le  e q u ip m e n t 2 61 -4 41
In v e n to r y  c h an g e 74 -3 3 . O l

E x p o r t s  o f  g o o d i i  s e r v ic e s 8 92 - 7 73
M e rc h a n d is e  ( p r o d u c e r s ’ p r i c e s ) 6 46 -4 . 49
1r a n s p o r t a t  i o n . t r a d e  • s e r v ic e s 6 68 - 0 . 37
M u s t o f  w o r lg 14 91 -1 7 9 3

Im p o r ts  o f  g oods  t  s e r v ic e s 3 91 - 3 . 84
M e rc h a n d is e ( d o m e s t ic  p o r t  p r i c e ) 0 78 - 1. 64

P e t r o le u m  f. n a t u r a l  g as -5 97 0 87
t r a n s p o r t a t i o n ,  t r a d e . s e r v i c e s 1 46 - 1. 33
N e s t o f  w o r ld 25 74 - 2 7 82

G o v e rn m e n t P u rc h a s e s 1 07 2 06
F e d e ra l 1 34 2 37

D e fe n s e 2 88 3. 59
C o m p e n s a t io n  o f  e m p lo y e e s 0 10 1 37
S t r u c t u r e s 0 28 6 79
O th e r 5. 31 8 . 70

N o n -d e fe n s e -1 77 - 3 . 15
C o m p e n s a t io n  o f  e m p lo y e e s -2 32 - 5 . 14
S t r u c  t u r e s 1 77 -0 13
O th e r 0 8 -6 6 2

S ta te  and  lo c a l 0. 9 2 1. 88
E d u c a t  i  on 0 88 0 20

C o m p e n s a t io n  o f  e m p lo y e e s 1 2 6 0 67
S t r u c  t u r e s 0 98 1 38
O th e r -1 0 7 - 3 17

O th e r 0 94 3. 04
C o m p e n s a t io n  o f  e m p lo y e e s 1. 94 0 . 79
S t r u c  t u r e s 1 60 -1 32
O th e r -0 12 7 88

A ddenda
U n e m p lo y m e n t r i t e 4 00 21. b 6
CM.’ /  C i v i l i a n  jo b s -0 24 -O 15
<CHP-G o--t > /  P r i v a t e  jo b s -0 19 rO . 73
PCfc d e f l a t o r 8 51 7. 03
In d e x , u n i t  c j .n p ^ n s a t io n .  m fg 8 96 7 82
In d e x ,  u n i t  im p e n s a t io n .  o th 9 22 7 O l
h 2  ( b i l l i o n s  o f  CUR*) 0 6*1 8 00
D is p  in co m e  p * r  c a p i t a  < 1 9 7 2 * ) 1 S'H -1 98
S a v in g  i  r,i» .u t 0.1 9 64
AAA Corpijr * !>■ t mt.) rate 1 *• .V •20 51

iHLIE I tiHIJSS WATIUNAL PRODUCT (1 9 7 2 * )  (1  2 ) ,  ^ I 'fc  J L ^  PACE S -  2
SUMMARY OF ANNUAL GROWTH RATES
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3 51 p 13 1 92 n 11 2 . 03 76 1 4 7 2 11

J 0 6 2 . 21 2 03 2 . 64 2 44 2 8 3 1 42 2 . 13
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2 48 1 84 1 33 2 0 3 1. 99 2 . 31 1 17 1 75
3 71 a 54 2 39 2 . 9 5 2 . 63 2 . 94 1. 77 2 . 4 7

10 24 2 0 7 2. 8 3 3 4 7 2 2 7 3 67 0 3 9 2 61
14 93 i 3 3 2. 23 3 9 6 - 2. 20 2 . 9 6 0 3 3 2 . 37
43 0 8 - 3 86 - 2 . 33 4 3 6 - 4 . 01 3. 38 -0 2 3 3 53

-11 9 9 7 54 7. 11 3 36 - 0 . 3 8 2 . 53 0 . 8 9 1. 37
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63 . 42 15 9 8 -0 23 - 6 . 59 10. 20 8 22 - 6 . 13 5. 9 0

0 26 2 30 -O . 87 •*2 04 -0 . 44 3. 79 3. 41 2 . 13
0 9 8 1. 2 7 -0 . 67 -3 . 3 3 0. 2 3 3 97 3. 78 2 2 5
1 95 1. 9 5 0. 69 -0 9 9 1. 0 9 3 21 3. 0 4 2 27

-2 28 4 33 - 2 . 40 -0 68 - a . 81 3 94 3. 0 6 1. 79

4 63 3 22 3. 18 3. 44 3. 99 3. 28 1. 3 3 2 . 81
5 19 2 75 3. 37 4 34 4. 46 3. 76 1. 7 3 3 11
n 32 1. 56 1. 33 1 86 2. 07 1 46 1. 53 1 6 3
7 99 1 02 3. 29 4. 4 9 3. 17 1 87 0 8 0 2 2 8

—2 59 8 6 0 1. 15 10 9 4 - 0. 19 2 . 73 - 0 . 0 7 1. 9 8

2 17 2 . 21 2 . 66 2 . 39 2. 39 1 55 1. 44 1 83
2 72 2. 91 4. 6 3 4 4 3 3. 81 1. 83 1. 20 2 . 31
5 30 5 0 3 4 79 4. 37 3. 78 1. 20 1 14 2 32
1 53 1. 52 1. 50 1 4 8 - 0. 22 -0 . 22 -0 22 0. 31
6 84 4 81 6 . 19 3. 17 4. 73 1. 47 1. 36 3. 0 9
7. 98 7. 45 6 . 87 6 . 4 6 6. 07 1. 96 1. 8 2 3. 8 3

- 3 92 -3 . 04 4. 23 4 0 8 3. 92 3 . 64 1. 37 1 77
—2 13 0 00 2 61 2. 3 3 2. 48 2 . 37 2 . 16 1. 8 0

0 09 1 07 2 . 98 2 61 2. 39 2 . 2 3 1. 6 9 1 86
-7 16 - 8 . 08 6 . 68 6 . 3 6 6. 09 3. 41 0 . 43 1. 71

1 8 3 1. 79 I . 42 1. 4 0 1. 39 1. 36 I . 6 0 1. 33
0 20 0 21 1. 23 1 2 3 1. 22 1. 20 1. 27 1 0 3
0 66 0. 66 0. 66 0. 6 3 0. 6 9 0. 64 0 6 2 0. 64
1 66 0. 75 4 37 3. 16 9. B4 3. 34 3 9 4 3 66

- 3 33 - 2. 79 2. 46 1. 6 3 0. 8 3 2 53 2 . 3 2 1. 33
2 9 3 2 82 1. 52 1. 91 1. 91 1 46 1. 81 1. 6 2
0 78 0. 78 0. 77 0 7 7 0. 7 6 O 73 1. 91 1 20
1 02 3. 13 3. 42 3 37 1. 08 1. 48 2 04 2 . 3 6
6 24 4 02 0. 34 1 43 2 . 90 2 18 1 6 0 2 . 25

- 7  27 -1  07 0 18 - 3  24
1 38 0. 60 0  48 0  34
1 59 0  50 0  23 0  0 9
6 13 6 64 7  42 7. 7 0
8 49 6 8 0 8 79 8 3 8
7 90 7. 34 8 19 8 6 3
8 00 8 00 B 00 8 00
P 62 1 37 1 10 1 63
6 59 o  &;* -0  11 -1 14

r v  j j o  o:? - 3  66 7 42

- 1 .  71 -11 00 - 1. 2 8 - 4  04
0. 46 0 . 61 0  41 0 53
0 26 0  76 0  40 0  34
6 . 22 3  74 3 79 6 17
9. 77 6 10 6 . 02 6 66
6 . 56 6 21 3 9 9 6 71
8 00 8 00 8 . 00 8 00
1. 32 1 93 0  9 5 1 43

-1 74 -0  22 2 80 1 40
1 13 -0  09 -2 46



i i A s e  M A  ■ A 1 1,PM
1 •? > >

T A B L t

1981

3 PH IC E INDEXES 

l ‘?82 19&3

AND F IN A N C IA L  

1984 19B5

VARIABLES

1986

r a b U

1987

A *

1990

PACE S -  

1995
------ -------- -------- -------- -------- ------ ----- — -------

IM P L IC IT  DEFLATORS <1972 = 100  ) 

G ro s s  N o t io n a l  P r o d u c t 1 40 1 9 6 ? 13 3  27 2  43 2 6 2 2  8 3 3  02 3  6 0 4. 8 0
P e r s o n a l c o n s u m p tio n  e n p e n d i tu r e s 1 40 1 96 3 10 2  24 2  3 9 2  57 2  78 2  96 3  51 4 6 9
R e s id e n t ia l  s t i v e  t u r e s 1 3d 3  31 3 31 2  67 2. 8 9 3. 14 3  42 3. 68 4  48 6. 19
N o n - r e s id e n t  la  1 s t r u c t u r e s 3. 78 3 81 4 03 4 67 4 9 5 5 31 5 81 6 30 7 6 5 10. 86
P r o d u c e r s '  - lu ia b le  e q u ip m e n t 1 41 1 97 3  09 2 22 2. 35 2  54 2. 74 2. 89 3  3 8 4 41
E x p o r t s ,  m e rc h a n d is e 1 76 2 48 2 63 2. 77 2. 94 3  16 3  40 3. 58 4 20 5 5 0
Im p o r ts *  m e rc h a n d is e s' 24 3 68 3  S I 3  70 3  9 3 4 23 4 54 4. 78 9  6 0 7. 5 2
F e d e r a l  d f f e n i * I 4 r' 3 12 3. 24 2  39 2. 34 2  73 2. 9 5 3. 13 3. 6 9 4 8 9
F e d e r a l  n o n -d e fe n s e 1 4.L' 3 07 2 23 2. 38 2  56 2. 76 2. 9 9 3. 20 3  8 3 5. 2 2
S ta t e  ft l o c a l  e d u c a t io n 1 4S 2  IS D 2 9 2  4 2 2. 59 2  79 3. 01 3. 20 3  79 5  0 5
S ta t e  4> lo c a l  o t h e r  g o v t 1 46 2 15 2 31 2. 47 2 6 5 2. 87 3  11 3. 34 4 . 0 ! 5. 4 6

COMPENSATION PEP 
M a n u fa c tu r  tn g

MAN-HOUR INDEXES
100 0 5 143  2 0 154 8 5 168  57 180. 43 197. 01 2 1 4 . 24 2 26 . 9 6 2 7 2 . 54 3 6 8  20

N o n -m a n u fa c  t u r in g 100 00 144. 57 155 07 167 8 2 180. 64 196  OS 2 1 3 . 7 6 2 2 8  23 2 7 4 . 9 6 3 7 0 . 91

L ABOR PRODUCT IV IV Y  (G N P/JO BS) 20 40 20 20 30 17 2 0  45 20 . 58 2 0  67 2 0  74 20. 84 21 2 3 21 66

P
ENERGY PRICE INDEXES

D o m e s t ic  c ru d e  o i l  ( * / t > b l ) 8 57 3 2  27 31 37 3 3  49 3 3  81 3 8  64 41. 8 0 44. 47 52 . 91 7 0 5 0
F o r e ig n  c ru d e  o i l  < * /b b l> 13 33 3 5  2 6 31 58 3 3  50 33. B2 3 8  6 5 41. 81 44  49 3 2 . 9 3 70. 5 3

F IN A N C IA L  VARIABLES
AAA C o r p o r a te  b on d  r a t e 8 02 14. 17 11 54 9. 2 5 9 . 2 6 8 . 9 2 9 . 61 9. 72 9 . 6 9 8 37
C o m m e rc ia l p a p e r  r a t e S 61 14 76 9. 16 8 0 3 9. 2 3 8 . 9 9 10. 39 9. 87 9 . 91 8 2 7
M o r tg a g e  r a t e 8 80 14 17 11 8 2 9  31 9. 42 8. 8 9 9 . 53 10 21 10. 13 9. 2 3
I n t e r e s t  r a t e  on F e d e r a l  d e b t  
A v e ra g e  r a t e  p a id  by SS-L g o v t 5 69 8 . 13 8 . 0 8 8 0 3 6 9 9 5. 9 8 6 . 2 3 6 15 6 . 4 8 5. 71
A v e ra g e  r a t e  r e c e iv e d  by  St>L g o v t 14 18 11 37 9 53 8 10 8 . 21 7 98 8 . 44 8. 48 8 4 6 7. 79
R e a l r a t e  o f  i n t e r e s t  < e i a n t e ) 2 57 2  57 2 57 2. 57 2. 57 2. 57 2. 37 2. 57 2 . 57 2 . 37

M2 < b i l l i o u s  o f  c u r r e n t * ) 1234 40 1 743  75 CD OB CD 98 2 0 4 6  31 2 2 1 6 . 74 2 4 0 1 . 37 2 6 0 1 . 37 2 8 1 8  03 3 9 8 2  41 534 4 . j-J
R a t io  o f  M2 to  r e a l  GNP 0 . 90 1 18 1 29 1 35 1. 4 3 1. 52 1. 61 1 71 2 00 2 7 /
R a t io  o f  M2 to  n o m in a l G W 0 64 0  59 0 60 0. 59 0. 58 0. 57 0  56 0. 56 0 . 35 0 37

S a v in g s  r a t e 5 94 6 42 7 07 7 55 7. 61 7. 61 7. 52 7 39 7 34 8 49
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^ I 'H IC L  HJULXtS AND F IN A N C IA L  VAH1ADLES 
SUMMARY OF At.NUAL GROWTH RATES

T tU e & f PAOt s ' 4

IM P L IC IT  DEi-LATutV-: < 1972  = lOO )

G ro s s  N a t io n a l  P ' j d u c t I'i 4i3 B 13 h 21
P e rs o n a  I co n s  ijrtp  11 on e x p e n d i t u r e s £> 7 05 b 13
R e s id e n t ia l  s h -u c t .u re s 9 52 B 28 5 99
N o n - re s  i  d e n t  i  I s t r u c t u r e s 7 90 5 67 14 66
P r o d u c e r s '  'J u ra t le  e q u ip m e n t « :.!Q 5. 66 b 2 3
E x p o r t s . m erch  a n d is e 8 54 5 42 5 7B
I i r p o r t s . m e rc h a n d is e 12. 46 - 4 70 5 22
F e d e ra 1 d e fe n s e 9 5 61 6 34
F e d e r a l n o n -d e  f 9 .35 7 47 6 65
S ta te  & lo c a l  e d u c a t io n 9 42 6 34 5 13
S ta  te  & lo c a l  o t h e r  g o v t 9 b  8 7. 24 6 44

-  B4 84- 85 85- 86 CD
 

• 
0“

1 
1 

1 1 
CD

 
1 

>1 87- 90 90- 93 82- 95

6 84 7 62 7 93 6 58 9 81 5 77 6 25
6 64 7 42 7 70 6. 22 5 74 3 79 6 17
8 20 8. 15 B. 61 7. 39 6. 33 6. 47 6. 94
5 87 7. 00 9 07 8. 11 6. 46 7 00 7 62
5 94 7 52 7. 58 3 19 5 24 9 36 5. 77
5 75 7 20 7. 35 3. 36 9. 27 3 39 5 71
6 05 7. 26 7 05 9. 28 9. 25 5. 35 3. 64
6 27 7 35 7 49 5. 89 9. 98 3. 63 6. 01
7 31 7 67 7 96 6. 67 6. 02 6 18 6 35
7. 00 7. 32 7. 60 6 13 9. 65 5. 73 6 07
7 19 7. 92 8. 27 6. 86 6 15 6. 17 6 61

COMPENSATION PER MAN-HOUR INDEXES
M a n u fa c tu r in g  G 9 6  7 B2 Q 49 6 .8 0  B. 79  B. 3 8  9 .7 7  6 10 6 .0 2  6.66
N o n - m a n u fa c tu r in g  9 2 2  7 01 7 9 0  7 3 6  8 .1 9  8 .6 9  6 .9 6  6 .2 1  9 .9 9  6 71

LABOR PRODUCTIVITY (G N P /JO B S ) - 0  24  - 0 . 1 3  1 3 8  0 .6 0  O. 4 8  0 .3 4  0 .4 6  0  61 0 .4 1  0  53

ENFRCY PRICE INDEXES
D o n e s t ic  c ru d e  o i l  < * / b b l>  3 3  15 - 2  19 5 9 0  6 70  7 .6 1  7. 86 6 21 3 .7 9  9 .7 4  6 . IB
F o r e ig n  c r u d e  o i l  ( * / b b l >  24  31 -1 1  0 3  5 .9 0  6 7 0  7 .6 1  7 .8 6  6 .2 1  9 7 9  9 7 4  6 IB

F IN A N C IA L  VARIABLES
AAA C o r p o r a te  b on d  r a t e 14 22 - 2 0  51 -22 11 0 . 02 - 3 .  66 7. 42 1. 13 - 0  09 - 2  4 6 -2 2 9
C o m m e rc ia l p a p e r  r a t e 24 17 - 4 7  6 3 - 1 3 16 14 13 - 2 .  9 0 16. 34 - 6 . 9 9 0 . 11 - 3 .  6 2 - 0 . 79
M o r tg a g e  r a t e
I n t e r e s t  r a t e  on F e d e r a l  d e b t

11 91 - 1 8  13 - 2 3  83 1. 15 - 9 .  81 6 . 9 8 6 . 87 - 0 . 26 - 1 .  8 7 -1 91

A v e ra g e  r a t e  p a id  by S&L g o v t 8 9 2 - 0  37 -0 6 0 - 1 3  92 -1 9 .  33 4. 0 0 - 1 .  27 1. 79 -2  91 -2 67
A v e ra g e  r a t e  r e c e iv e d  b y  S&L g o v t  
R e a l r a t e  o f  i n t e r e s t  (e x  a n t e )

- 5 52 - 1 7  61 -16 2 8 1 30 - 2 . 83 9. 62 0. 43 - 0 . 08 -1 .  6 3 -1 55

M2 ( b i l l i o n s  a f  c u r r e n t * ) 8 6 4 8 00 8 00 8 00 8 . 00 8 . 00 8 00 8 00 8 . 00 8 . 00
R a t io  o f  M2 to  r e a l  GNP b 67 8 . 67 4. 66 5 8 0 6 17 9  99 6 . OB 9. 24 6 . 47 5 91
R a t io  o f  M2 to  n o m in a l GNP -2 00 0  67 - 1. 82 -0 .  9 5 - 1 .  48 i ■o u - 0 . 3 2 - 0. 95 0 . 79 - 0 . 34

S a v in g s  r a t e 1 9 4 9  64 6 59 0. 82 - 0 . 11 - 1 .  14 - 1 .  74 -O . 22 2. BB 1. 40



H I M  1
1«77 1901

O ro s s  N a t i o n a l  F r j J u c t 1 3 .V 1493 t»l

P e r s o n a l  Consuff ipi rt on E x p e n d i t u r e s Of.3 06 9 3 9 03
D u r a b 1e? 137 93 138 92
N o n - d u r a b I  es 3 33 84 3 59 25
S e r v i c e s 391 29 4 40 85

C r o s s  P r i v a t e  C i . i t e s t i c I n v e s t m e n t 2 l 3 A 2 31 a 83
S t r u c t u r e s 9 9 to'j 9 5 0 6

R e s i d e n t i a l 59 13 44 26
N o n - r e s  1 d->n fc t a  1 40 53 50 80

P r o d u c e r s '  d - . i i - j b l * e q u i  pm ent 101 63 113 81
I n v e n t o r y  c h an g e 1? 34 4 97

E x p o r t s  o f  g o o d ;  s e r v i c e s 115 C>5 164 37
M e r c h a n d i s e  ( p r o d u c e r s '  p r i c e s ) AO 42 78  2 3
l r a n ^ p o r t a t i i n .  t r a d e . s e r v i c e s S3 6 2 3 3 48
R«**>t o f  w o r l j 29 00 52 65

I .up o r  t *  o f  g o o d *  s e r v i c e s 91 44 106 93
M e r c h a n d i  ie ( .Jo in« f i  t i c p o r t  p r i c e ) 6 6 76 6 9 86

P e t r o l e u m  n a t u r a l  gas 9 30 7 33
T r a n s p o r t a t i o n ,  t r a d e # s e r v i c e s 17 8 3 18 91
R e s t  o f  w o r l i ] 6 84 19 16

l i o v e r n m e r i t  P u re h a t e s 2 7 3 39 284 32
f - e d e ra  1 100 70 106. 23

D e f e n s e 65 17 73 12
C om p e n sa t  i  on o f e m p lo y e e s 31 90 32 03
S t r u c  t o r e s 1 64 1 66
O t h e r 31 63 39 43

N o n - d e f e n i e 33 53 33 11
C o m p e n , j  f 1 on o f e m p lo y e e s 16 6 0 15 13
S t r u c  t u r e s 3 67 3 94
O t h * r 13 26 14 04

S t a t e  and  l o c a l 171 68 178 09
E d u c a t 1 on 70 89 73 44

C o m p e n s a t io n o f e m p lo y e e s 33 33 98
S t r u c  t u r a s 6 51 6 77
O t h e r 11 10 10 69

O t h e r 100 8 0 104 65
C o u p o n * a t  1 on o f e m p lo y e e s 44 58 47 41
S t r u c  tu r e s 18 18 19 38
O th e r 38 04 37 . 86

A d d en -la
Unemp1o y v e n t r a t e 7 0 0 8 22
CNi* /  C i v i l  1»n j o b s 2 0 40 2 0 20
IC N P - G o v t )  / P r  w a t e  j o b s 10 58 IB 44
PCE d e f l a t o r 1 40 1 96
I n d e i .  u n i t 0 "I- e n s a t  1 on. m f g 100 05 143 20
I n d e t . u n i t - p ^ i s a t  1 on. o t h 100 00 144 37
K 5 • b i l l i o n ; : O' . ' P t ) 1234 40 1743 75
D i  hp i n c o , ” ■ 1 :ap  1 *: 9 11 9 ' V #  ) 42*. ? 10 4 5 4 0 75
5 ' j v  1 ng 4 ?■ * t. •? •A 6 4;!
(>h'\ 1. .11 p 0 i- i  1 .. 1 i r a 1 - 1 4

i  GHUKS H M 1 0 N 4 L  PROD JOT <1972«> < 1 .2 )  PACE fa- 1

1982 1983 1984 1983 1986 1987 1990 1 999

1 4 /4 06 1 313  41 1 3 4 7  2 2 1 5 /0  91 1615. 3 3 1649  BO 17V7 3 7 1939. 21

9 30 05 9 5 3  10 9 7 4  6 2 9 9 5  26 1 023  3 0 1050. 44 11 4<» 55 1 236  8 3
135 31 136 14 139 35 141 79 146 71 151. 63 170  35 179. 8 0
3 53 20 3 6 2  87 3 6 9  75 3 7 5  74 3 8 3  9 2 3 9 2  16 4 2 1 .1 7 4 4 8  2 6
4 39 34 4 54  17 4 6 3  52 4 / 7  73 4 9 2  6 7 906  64 9 5 4  8 3 6 08 . 7 7

202 16 2 1 6  03 2 2 2 . 87 231 74 2 42 . 48 2 4 8  37 2 8 0  2 8 2 8 9 . 01
91 24 100 94 104. 9 9 100 55 114. 97 111. 97 122  73 123  9 8
30 30 33 52 59. 66 54 8 3 57. 86 5 3  23 61 . 74 6 0  48
52 8 7 45 43 4 9  33 53  72 56. 71 56  74 6 0  9 8 6 3  50

108 03 109 99 111. 06 115 53 120. 6 2 128. 40 147  2 6 153  4 0
2 88 5 14 6 8 2 7. 66 7 2 9 8 . 00 10 3 0 7 6 2

132 37 151 19 153. 7 3 151 51 148. 4 2 147. 07 164  2 6 195  IB
74 36 74 73 75. 3 7 74 6 2 71. 84 71. 98 8 0  5 3 9 7  51
33 17 C<3 72 34 . 30 34 46 34. 0 3 34 . 29 37  72 43. 9 4
44 84 42 74 44 . 0 6 42  44 42. 99 41 . 21 4 6  01 53 . 74

100 74 103 64 107. 24 11 1 02 118 24 123  18 136 . 44 146. 13
67 21 6 9  68 71. 88 74  9 6 78. 9 0 8 2  87 9 3  4 2 102 11

7 31 7 45 7 37 7. 68 7. 8 3 8 00 8 37 9. 0 5
10 35 19 B7 2 0  19 2 0  9 0 21 . 91 2 2  74 2 4 . 02 2 5  01
13 19 14 09 15. 16 15 16 17. 4 3 17. 97 18 9 9 19. 01

2 9 0 24 2 9 6  6 0 3 03 . 2 4 311 40 319 . 98 327 . IB 3 4 2 . 74 3 6 8  3 3
108 77 111 77 115. 0 7 ISO  55 126. 0 3 130. 93 1 38  3 2 146. 9 0

77 32 81 53 85 . 74 8 9  94 94 . 19 9 7 . 77 101 . 3 9 107. 31
32 54 33  04 33. 59 34 . 0 6 34  97 3 4  49 3 4 . 2 6 3 3 . 88

1 77 1. 9 0 1 9 9 2 12 2. 2 3 2 . 34 2  44 2. 6 4
4 3  02 46  58 SO. 19 53. 77 57, 39 6 0  94 6 4 . 6 4 7 0  7 8
31 45 3 0  24 29 . 34 3 0  61 31 88 3 1  15 3 6  9 8 3 9 . 5 9
14 37 14 07 14. 0 7 14 44 14. 81 19. 19 16 3 0 18. 17

3 94 3 94 3. 9 8 4 10 4. 21 4. 31 4 61 5 O l
13 14 12 24 11. 2 9 12 0 7 12. 86 13. 69 16 0 6 16 41

181 47 104 83 1 88  17 190. 8 9 193. 99 196. 26 2 0 4 . 41 221  4 3
73 59 73  74 73. 8 9 74. 8 2 79. 7 9 76. 68 79  4 8 8 4  7 0
56 33 56 73 97. 11 97 48 57. 86 98  23 99. 3 6 61 24
6 88 6 9 0 7. 04 7. 39 7. 79 8 22 9  0 8 11 06

10 36 10. 03 9. 79 9. 9 9 10. 19 10 23 11 0 4 12 4 0
107 88 111 09 114. 27 116. 0 3 117. 7 9 119  58 124. 9 3 1 36  74

47 70 48  16 48 . 94 48  91 49. 2 9 49 . 66 50  7 9 55  87
19 09 19 11 2 0  04 21 19 22 12 22 . 45 23 . 3 9 2 5  6 3
41 01 43  8 2 49. 70 45  9 2 46. 3 9 47. 46 3 0  7 9 53  0 4

10 50 10 49 10. 38 10. 28
20 13 20 38 20. 52 20. 62
IB 25 18 4V 18. 6 0 10 64

14 2 20 2 45 2 6 3
155 00 170 e'5 182. 89 199 0 8
153 70 169 00 182 44 197 76

18H ^ 90 2 0 4 6 31 2 3 1 6 74 2401 37
441 0 24 4 4 96 05 45 5 9 14 4 6 1 0 65

■' 0 3 7 44 7 51 7 40
1 ) Vfj 9 t-.:> 9 31 « 70

9 8 3 9 63 6 97 6 3 v
20. 69 20 . 78 21 10 21 61
18 66 18 71 19 17 19 56
2 84 3 03 3 59 4 79

217 02 2 3 0 50 2 7 * 07 3 /2 OZ
2 15 8 0 231 05 2 7 7 88 3 74 IS

2601 37 2 8 1 8 03 3 9 0 2 41 5 34 4 3?
4694 00 4764 66 5061 19 5 32 4 31

7 40 7 27 7 21 0 S3
9 55 9 CM 9 73 P



h t f r H
: : j  (31 -

N-J t  1 on<* I p 1 t 1 jj.v

pT'f»on#l C*jn'a>.i<nf, i-1 or. F .ip e tid  l t u i e s 1 1 -0 96
D u r a b le i 0 1H -2 64
N o n -d u ra b  1 *s 1 i;:j -1 13
b e r v ic e s 2 98 - 0 30

C ro s s  P r i v a t e  C\,:n « ? jt ic  In v e s tm e n t ~0 0? - 5 IS
S tr u c  t u r e s -1 it) - 4 09

He i  i d e n t  l  j I -7 «?4 -14 26
N o n - re s  i d - M i t u l 5 fa5 3 99

P r o d u c e r s '  d '. i r a b le  e q u ip m e n t p 61 -4 32
In v e n to r y  c h in . ja -22 74 -34 60

F . r p o r ts  o f  jo a d s  t e r  v ic e s e 92 -7 sa
t le ic h a n d is e  ( p r o d u c e r s '  p r i c e s ) t> 4i> - 5 OS
1ra n s p o r  t a t  i o r .  t r a d e  • s e r v ic e s 6 t.a -0 93
h « s t  o f  'j o r i d 14 91 -16 06

Im p o r ts  o f  g o o d ; s e r v ic e s 3 91 - 5 96
M e rc h a n d  is e < , io m e s t ic  p o r t  p r i c e ) 0 7e -2 43

P e tr o le u m  ? n a t u r a l  gas - 5 97 -0 24
t r a n s p o r t a t io n ,  fcrade> s e r v ic e s 1 46 -3 01
N e s t o f  w o r ld 25 74 -23 23

G o v e rn m e n t P u rc h a s e s 1 07 2 06
F e d e ra l 1 34 2 37

D e fe n s e 2 BB 5 59
C o m p e n s a t io n  o f  e m p lo y e e s 0 10 1 57
S t r u c  t u r « s 0 2ft 6 79
O th e r 5 91 8 70

N o n -d e fe n s - } - t 77 - 5 IS
C o a p e n a s t io n  o f  e m p lo y e e s 32 - 5 14
S t r u c  t u r e s 1 77 - 0 . 13
O th e r - 2 . 03 -6 62

S ta te  and  I d :  a t 0 92 1 e o
F d u c a t io n 0 88 0 20

C o m p e n s a t io n  o f  e m p lo y e e s 1 26 0 67
5 t r u c  t u r e s 0 98 1 58
O th e r -1 07 - 3 17

O th e r 0 94 3. 04
C o-n p e n^a i io n  o f  e m p lo y e e s 1 54 O. 79
S t r u c  t u r e s 1 60 -1 53
O th e r -0 12 7 98

A ddenda
U n e m p lo y m e n t ’- i t s 4 OO 24 56
CN>J ' C i v i l i a n  jo b s -0 24 -0 35
<CMP--6o * t>  /  P r i v a t e  jo b s -0 IV •1 05
I T t  d e f l a t o r 0 M ft 67
In d e > , u n i t  m ji ^ n s a t  I on. m fg H 9/> ft 49
In -J *» . u n i t  • v.p-»nsa 1 1 ■)!«• o th *? e-f-> 7 41
h.’  i b i  11 in n ?  «’ MJH*> -,•1 ft 00
Disji i n c jo i -  -i . a j i i l D  (197;.’*> 1 •> --2 9c?
t j \ i  :1.4 s 1 i U 1 ' 1 9 10

I . i r p i ) !  1 r 1 i 1 7 CO

t.'aS l-'M  ItIMAL HHOlt'JCl < 1 9 7 2 * )  < 1 .2 >  f .  [J r rv.GL S--
JMMAPV UF ANNUAL GPOWTH RATES

a ;1 03 83 84 0 4 - 85 8b-- 86 8 6 - 8 7 8 7 - 90 9 0 - 9 5 8 2 - 95

o3 2 21 2 03 p 29 2. 10 85 1 52 2. 11

*' 4 to ;> 22 2 10 £» 78 2 62 2 92 1 32 '1 19
0 61 2 33 1 74 3 41 3. 30 3 92 1 0 6 ;> 19
2 14 1 E;3 1 61 2 15 2. 12 2 . 38 1 23 1 79
3 28 2 47 2. 59 3 0 8 2. 80 3 . 03 1 86 2 51

6 t> 6 3. 10 3 90 4 53 2 40 4 . 03 0 33 2 64
10 10 3 93 3 34 5 39 -2 . 30 3. 06 0. 2 0 2
36 92 0 27 -1 51 5. 38 -4 . 66 3. 72 - 0 41 3 50

- 1 5 16 8 23 8 54 5. 41 0. 0 6 2. 41 0. 81 1. 41
1 QO 0 97 3 95 4 31 6. 2 5 4 37 0 82 2 70

57 90 2 ft 30 11 60 - 4 95 9 34 8 41 - 6 01 7. 49

-0 70 1 67 -1 45 - 2 0 6 - 0 . 91 3. 69 3 43 1 90
0 50 0 86 -1 01 - 3 79 -0 . 37 3 93 3 8 3 2 0  4
1 66 1 70 0. 46 -1 24 0. 76 3 18 3 0 3 2 16

■4 H I 3. 04 -3 . 74 0 23 -3 . 21 3. 68 3. 10 1 3?

n 83 3 41 3 47 6 30 4 0 9 3. 41 1 37 e6
3 60 3 12 4. 19 5 12 4 9 2 3. 99 1. 78 3 22
1 8 ft 1 63 1 42 1 93 2. 12 1. 31 1 33 1 64
8 0 0 1 58 3. 44 4. 75 3. 69 1 83 0 8 0 2 33

•7 51 7. 34 -0 . 01 13. 93 0. 7 8 2. 60 0 0 2 1 72

2 17 2 21 2. 66 2. 39 2. 3 3 1. 33 1 44 1 8 3
2 72 2 91 4. 6 5 4 44 3. 81 1 8 3 1. 2 0 2 31
5 30 5. 03 4. 79 4 37 3 78 1 20 1. 14 2 52
1 55 1. 52 1. 50 1. 48 - 0 . 2 2 - 0 . 22 - 0 . 2 2 0. 31
7 16 4 60 6. 01 5. 24 4. 78 1. 46 1 S3 3 0 7
7. 97 7 46 6 88 6 43 6 07 1. 96 1. B2 3 8 3

- 3 92 - 3 04 4. 25 4 07 3. 92 3 64 1. 37 1. 77
- 2 13 0 00 2 61 2 33 2 48 2. 37 2. 16 1. 8 3

0 0 3 0 9? 3. 01 2. 73 2. 41 2. 20 1 67 1. 8 6
- 7 14 - 8 05 6. 67 6 32 6. 0 3 3. 42 0. 4 3 1. 71

1 84 1 79 1 42 I 40 1. 39 1. 36 1 6 0 1 53
0 20 0 21 1. 25 1. 23 1. 22 1 20 1 2 7 1 0 3
0. 6 6 0 66 0. 66 0. 65 0. 6 5 0. 64 0 62 O 64
1 55 0. 77 4. 40 5 24 S. 84 3. 33 3. 9 3 3 6 5

- 3 2 6 - a 8 3 2. 43 1 37 0. 8 3 2. 54 2 3 3 1 ■j9
2 94 2 82 1 52 1 31 1. 30 1 46 • 1. 81 1 8 2
0 78 0 78 0. 77 0 77 0. 76 0 75 1 91 1 2 0
0 14 4 74 5. 60 4. 26 1. 49 1 37 1. 9 8 2 53
6 6 3 4 20 0. 49 1 01 2. 33 2. 23 1 62 2 26

-0 0 9 -1 04 -1 0 3 - 4 44 - 2 0 3 - 1 0 80 -1 8 5 --3 0 /
1 23 0 . 6 ft 0 46 0 36 O. 43 0 64 0 40 0 5?>
1 31 0 61 0 2 2 O 13 0 2 3 0 . f t ! 0 41 0. 53
6 63 6 / f t 7 32 7 71 6. 35 5. 67 5 76 6 20
ft 8c? 7 16 8. 48 8 63 6 03 6 01 5 97 6 69
0 20 7 65 8 0 6 8 73 6. 83 6 15 5 9 5 6 74
0 QC> ft CO 8 00 ft 00 ft 00 ft 00 ft 00 3 CO
1 9.5 1 r;v 1 12 1 79 1 49 P. 01 1 01 1 4*:
T> ft 7 0 V<l -0 38 -1 08 1 75 -0 I*;.1 2 64 1
1 / I • .1 ;■? -6 79 i 36 2 6>** ..1 I f '



T/.ni.

i s  • • i i

IM P L IC IT  r /t*  LATr».-;-j <197;! = 1 r.O >

G ro s s  N-.»t1 •,.ri n 1 r - . J j c t : » i 1. 96
P e rs o n a l c o n * , o t .  io n  e ipen-J i l u r e ; . 1 4 0 1 96
R e s id e n t ia l  i ' . r i ' t U ' r e s i 2 31
Non -r t-s i d e n t  i * l  s t r u r  t o r e s f t A 01
P r o d i j ' . » r 9 ' i u i j i t l ?  e q u ip m e n t i <ii 1 97
£ > p o r ts >  iti* i* i:ri* i< d  i »e t -V. 2 48
Im p o r t ' l l  c ti 'i ct. and i se 2 24 3 68
F e d e ra l  d e te n ^ o i *»:•> 2 12
F e d e ra l  n in -J e t- 'e n a e 1 4.-’ 2 07
S ta te  i- l o c a l  e d u c a t io n 1 43 2 15
S ta te  ?■» l o c a l  o t h e r  g o v t 1 46 2  15

CCJMPCNSAJ ION PER KAN-HOUR INDEXES
M a n u f ac t o *-1 ng U -0  CO 143 2 0
N on—m a n u fa c  t u r  i ng 1<;0 0 0  144 57

LABOR PRODUO f  IV I 1 f  (G N P /JO B S ) c’ 0  40  2 0  2 0

r O ’ ENERGY PRICE INDE>ES
CO D o m e s tic  c ru d s  o i l  < * / b b l )  0  S‘» 3 2 .2 7

F o r e ig n  c r u t f *  o i l  < * /b b ) >  13 J3  35  2 6

F IN A N C IA L  VARIABLES
AAA C o r p o r a te  bond  r a t e 8 C»2 14 17
C o m n e rc ia l p a p e r  r a t e 61 14 76
M o r tg a g e  r a t e
I n t e r e s t  r a t e  on F e d e r a l  d e b t

8 80 14 17

A v e ra g e  r a t e  p a id  by St>L g o v t 5 69 8 13
A v e ra g e  r a t e  r e c e iv e d  by S4>L g o v t 14 18 11. 37
R e a l r a t e  o f  i n t e r e s t  ( e i  a n t e ) T 57 2 57

M2 ( b i l l i o n s  n f c u r r e n t * ) 1234 40 1743 75
R a t io  o f  M2 t.)  r e a l  GNP 0 90 1 18
R a t io  o f  M2 lo  n o m in a l GNP 0 b4 0 59

S a v in g 9 r a t e 5 94 6 42

f ’C ICE IN I u (K 3 AND F IN A N C IA L  VARIABLES g . c . PAGE L»-

i •»«;: IV i iJ 1984 1985 1986 198/ 1990 1995

2 l b 2 31 2  47 2 67 2  89 3  0 8 3 67 A 8 3
2 14 2 2Ci 2 45 2 6 3 2  84 3 0 3 3  59 4 79
2 54 2  72 2 94 3 19 3  48 3. 76 4. 56 6 2 9
4 08 4 79 5 07 5 41 5. 91 6 41 7 77 11 01
? 11 2 26 2  40 2  59 2  79 2  94 3  43 4. 4 0
2 66 2  83 3 0 0 3. 2 2 3. 47 3  66 4 2B 5 59
3 M 3 84 4 0 8 4 38 4 69 4. 94 5 76 /  53
2 29 2  45 2 61 2 8 ! 3. 02 3 21 3. 7 9 5 01
2 25 2. 42 2 61 2 81 3. 0 5 3 26 3  9 0 S. 3 -J
2 33 2  47 2  65 2 . 8 5 3. 07 3 27 3  87 5 14
2 35 2  52 2  71 2 9 3 3. 18 3. 41 4. 10 5. 56

159 00 
135 70

170. 25  169 00 162. 8 9  
IB S  44

179. OB 
197 76

21 7 . 0 2  
21 3 . BO

2 30  SO 
2 31 . 0 5

2 7 6 . 07  
2 7 7  88

3 7 2  O  
3 /4 .  13

20 13

35  82 
35 83

p o  :<a

2 3 00 Csd 01

2 0  52

40. 66 
40. 67

20 6 2

43. 86 
43  88

20 . 69

47. 40  
47. 42

2 0  78

50. 2 9  
50  31

21 18

59. 66 
59  68

21 61

79. 49  
79. 52

11 9 5 9  62 9  31 8 70
10 11 8 28 9  2 2 8 6 5
11 82 9  74 9. 42 8 67

8 19 8 18 7. 17 6 . 0 4
9 74 8 34 8 2 3 7. 8 3
2 57 2  57 2. 57 2. 37

9. 35 9  81 9  7 3 8 72
10. 75 10. 19 10 0 3 8 44

9. 33 10. 14 10 16 9  3 7

6 23 6 0 9 6 . SO 5 8 3
8 . 41 8 53 8 47 7 88
2. 37 2. 57 2  37 2. 57

1883 9 8  2 0 4 6  31 
I 2 9  1 37 
O 59 O. 59

2 2 1 6  74 2 4 0 1 .3 7  
1 .4 9  1 54 
0  58  O 57

2 6 0 1 .3 7  2 8 1 8  0 3  
1 .6 3  1 73  
0  56  0  55

3 5 8 2 . 41 5 3 4 4  3 3  
2  0 2  2. 7 9
O 55  0  57

7 03 7 44 7 51 7. 4 8 7. 40 7 27 7 21 8 . 22
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[ n r l i c i i  DE*■ t A i  <197, : « !■.•>.> ■ 

C r o s s  U - i t l - j o s i  i- : I  j i  I 4 , 9 42
P e r s o n a l  c o i i v . - ' i j t i o n  e t p e m j i  tort*?. e 6?
H e s i d p n t i a l  ?<- m c t y r e * 9 s - *? 34
N o n - r ?  i  i  l e n t  i  :i i * t ru e  t o r e s ° 0 6 77
P r o d u o e r *  ' J <j«- -• *r 1 •?• e q u ip m e n t 0 .30 7 0 6
E i r p a r t i .  m er >:h a'-<j i se o :.-4 7 10
I i r p o r i : ; .  mere!’ Ti:-d ts e i r 4i. 1 15
F e d e r a  1 de t T n , -• 9 9', 7 61
F e d e r a l  noi. de i j i i  ;e 9 :r- fl AO
“. t a t e  ?■ 1 o<. a i -  iuv  i t i o n ‘V 4;. 7 9 5
S t a t e  4- l o t  ; i l  '.h<?r g o v t 4.8 a 6 8

COMPENSATION PEP tvAlJ -HOUR INDEXES
M a n o f a c t o r i n g a 9 (, H 49
N o n - m a n u f j t  t u i  m g  ̂r. 7. 41

l.ADOR PRODUC T 1VIT i  < GNP/JO BS) -0 2-1 -0 35

ENEPCY PRICE INDEXES
D o n e s t i c  c r u d e  o i l  ( * / b b l ) 33 15 10 44
F o r e i g n  c r u d e  o i l  < * / b b l > 24 31 1 60

F IN A N C IA L  VARIABLES
AAA Corporate bond ra te 14 2? -17 03
Coirr.ercial pap*r ra te £4 17 -37 BO
Mortgage ra te
In te re s t ra te  on Federal debt

11 VI -IB 13

Average ra te  paid by S&L govt 8 9? 0 82
Average ra te  t ‘••reived by S&L govt 
Real ra te  of in te re s t <ei ante)

-5 52 -15 50

M2 I b i l l i o u i  o f cu rre n t*) 8 *4 8 00
Ratio o^ Mi! to rea l GNP 6 67 9 16
Patio  01s M2 to noiiiinal GNP -2 00 -0 05

S a v in g s  r a t e 1 94 9 1 0

i* ILfc lUI;-: «t;l> «Nl> I 1 I.’mNl J Al. VAHJiiltUb *-■»•• -►
I'llNAI-- . OF AI..VJAL. GROWTH RATES

sr.i 03 0)4 84- US B5 B6 86- B7 87- 90 90 95 82 - 95

n 6. 95 7 66 H 00 6 50 5 75 5 74 6 23
t t> 6 70 7 32 7 71 6 35 5 67 5 76 6 20
t  7.1 7 91 B 16 H 65 7 60 6. 45 6 42 6 93

It. 13 5 63 6 52 0 71 B 19 6 44 6 96 7 64
t. 71 6 ca 7 26 7 60 5 33 5. 14 S 33 5 7B
h i.’ H l> 05 6 99 7 40 5 50 5 17 5 36 5 71
?> 36 5 V? 7 09 6 BB 5 10 5 15 5 36 5 59
t> 09 6 41 7 23 7 50 5. 99 5. 49 5 59 6 OJ
7 30 7 re­ 7 62 B OO 6 83 5 94 6 14 6 59
b 80 ft BA 7 27 7 65 6. 29 5 56 5 71 6 03
7 13 7 18 7. 86 B 31 7 03 6 OB 6 13 6 65

U 02 7 16 8 48 B 63 6 03 6 01 S. 97 6 69
G 20 7 65 8. 06 8 73 6 83 6 15 5 95 6 74

1 23 0 68 0. 46 0 36 0. 43 0 64 0 40 0 53

fl 91 6 77 7. 60 7 76 5. 92 3. 69 3 74 6 13
5 91 6. 77 7. 60 7 76 5. 92 3 69 3 74 6 13

-21 71 -3 2? -6 79 9 36 2. 64 -O. 26 -2 IB -2 42
-19. 92 10 67 -6. 35 21 77 -5. 38 -0. 54 -3 44 -1 39
-19 33 -3 33 -8 33 7 27 B. 37 O. 08 -1. 63 -1. 79

•O 15 -13 18 -17. 15 j» 93 -2 IS 2. IB -2 20 -2 62
-15 50 -1. 36 -4 98 7 18 1. 46 -0 23 - I 49 -1 63

3 00 B 00 8 00 B 00 8. 00 8 00 B 00 8 CJ
5 57 5. 74 6. 05 b 81 6. 03 3. 16 6 43 5. 91

-1 45 -1. 15 - i . 53 -2 16 -0 33 -0 57 0 74 -0. 37

5 67 0 94 -0. 38 •1 OB -1. 73 -0 32 2 64 1 20
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\ M * y I 'M. 1 3 TABl.E 1 GROSS NATIONAL PRODUCT <1972*) <1.2)
TobU} .7

PACE S - I

l '*H l l9tU> 1^0 3 1984 1985 1986 1987 1988 1990 1993

G ro s s  N a t io n a l  n  c .J ju t 1 St' is )«? 1303 84 1566 50 163b  84 1732. 69 1712  37 1680  01 1693  37 1881 12 2 0 3 7 74

P e r s o n a l C o .iiu n ijj 11 on tu p  end i  t u r  es 9 :j9  0.5 9 34  B7 10<>5 l i* 1 032  26 1093  26 1070  4 3 1 03 9  24 1080. 51 1195  27 1301. 9 9
Dui-ab 1 es 138 Vi? 141 9 0 136 72 167 62 175. 60 163 59 134. 84 161. 9 8 1 93  02 2 0 3 07

N o n - d u r a b 1es 3 59  ;?s 3 6 3  8 9 3 7 8  06 391 57 4 0 4  0 0 3 9 6  37 3 85 . 98 3 92 . 31 4 2 7  17 450 . 74
S e r v ic e s 4 40  95 4 49  0 9 4 7 0  34 4 93 . 07 513 . 66 518 . 4 6 5 1 8  42 526 . 2 2 5 7 5  03 6 4 8 17

C ro s s  P r i v a t e  D o m e s tic  In v e s tm e n t 3 ? 2  ;>3 205 . 4 0 ? : ’ l 71 261 8 9 2 9 3 . 07 2 8 0  19 2 5 8 . 6 9 2 46 . 10 3 1 4  0 8 341 . 4 0
S t r u c t u r e s 93  OS 91 49 100 16 119 61 134 0 2 122 9 6 105. 50 9 8  0 9 1 35  68 133 10

R e s id e n t  t a 1 44 36 4 0  01 49  77 6 3  BO 71. 92 61 . 88 5 0  72 47 . 0 5 7 0  98 6 5 . 34
N o n - r e s  i  d - n t  l a l SO 69 51. 4 8 50 39 S3 81 6 2 . 10 61 OB 54. 79 51 04 6 4  70 6 7 . 76

P r o d u c e r s  ' d o r a b l#  e q u ip m e n t l? k ' 31 112  73 1 13 6 5 128  2 3 144. 24 1 49  8 9 152. 0 7 1 45  17 162 . 78 198 7 9
I n v e n to r y  c h a n g e 4 87 1 18 7 8 9 14 0 5 14 81 7 34 1. 12 2  84 IS  61 9 . 51

f x p o r t s .  o f  g ood i. -V s e r v ic e s 166 00 161 IS 133  32 158  27 162  9 0 161 18 160. 59 164 0 6 1 73  62 2 0 6 9 6
M e rc h a n d is e  ( p r o d u c e r s '  p r i c e s ) 79 39 7 3  70 76 73 BO 63 82 . 07 7 9  79 7B, 91 81 . 41 88 2 9 105 17
t r a n s p o r t a t i o n ,  t r a d e . s e r  v i ( es 3 3  54 3 3  29 34 14 3 3  20 35  94 3 5  6 3 35. 69 3 6  6 9 3 9  IB 4 3 57
R e s t o f  w o r ld 53  07 34 16 42  6 5 42. 42 4 4  90 45. 76 45. 9 9 45 . 9 6 4 6  19 56 23

Im p o r ts  o f  good-^t s e r v ic e s 105 40 103 2 8 108  13 116  11 125. 01 123  27 121. 40 1 23  73 141 91 163 6 7
M e rch a n d  is e  <d o m e s t ic p o r t  p r i c e ) 68. 91 68 32 73 70 0 0  52 86. 44 83 . 9 0 8 1 . 40 6 3 . 13 9 8  52 n o 43

P e t r o le u m  f? n a t u r a l  gas 7 43 7. 55 7 75 8 03 8 . 29 8 . 0 9 7. 81 7. 88 8 3 0 8 . 9 2
T r a n s p o r t a t io n ,  t r a d e * s e r v ic e s IB  69 18 9 8 2 0  52 21 . 77 22 62 21. 8 2 2 1 . 90 2 3  10 25 . 9 9 34 11
R e s t o f  w o r ld 17 79 17. 9 9 13 91 13 8 2 15. 9 5 17. 35 18. 10 17. 50 17. 4 0 19. 11

G o v e rn m e n t P u rc h a s e s 3 8 6  29 2 8 7  70 2 9 4  36 3 0 0  53 3 0 8  67 3 1 6  0 4 32 2 . 88 3 23 . 64 3 4 0 . 0 7 3 71 . 0 7
f-e d e ra  1 108  4 8 110  2 7 113  52 116  33 121. 14 125 9 6 130. 20 133  31 1 3 9  53 154. 74

D e fe n s e 72  70 78  50 8 3  01 86 76 9 0  52 94 . 2 7 97 . 45 99 . 49 1 03  SB 113. 6 2
C o m p e n s a t io n  o f e m p lo y e e s 3 ?  0 3 3 2  54 3 3  04 3 3  55 34. 0 6 34 . 57 3 4 . 49 34 . 41 3 4 . 2 6 3 3 . 88
S t r u c  tu r e s 1 66 1 77 1 88 1 96 2 10 2  2 3 2. 38 2  41 2. 4 2 2 . 6 3
O th e r 39  01 44 2 0 4 8  0 9 51 25 54. 36 57  4 8 6 0 . 58 6 2 . 67 66 9 0 77 31

N o n -d e fe n * « 3 5  78 31- 77 3 0  52 £ 9  57 3 0 . 6 3 3 1 . 6 9 3 2 . 7 5 3 J  8 2 3 5 . 9 5 4 0 9 2
C o m p e n s a t io n  o f e m p lo y e e s 15 13 14 37 14 07 14 07 14. 44 14 81 15. 19 15. 56 16. 3 0 18 17
S t r u c  t u r e s 4 0 6 3. 95 3  9 9 4 07 4. 25 4. 4 2 4. 55 4. 66 4. 9 0 5. 55
O th e r 16 59 13 45 12 46 11 42 11 9 3 12 4 5 13. 0 2 13. 6 0 14 7 5 17. 21

S ta te  and  lo c a l 177 81 177. 43 180 84 184 20 187. 53 190. OB 192. 68- 195. 32 2 0 0 . 53 2 1 6 3 3
E d u c a t io n 7 3  13 7 3  0 2 73  2 6 7 3  50 73. 73 74. 2 5 7 4 . 77 7 5  3 0 76. 3 5 79 . 6 3

C o m p e n s a t io n  o f e m p lo y e e s 55  9 8 56  35 36  73 S7. 11 57 48 57  86 58 . 2 3 5 8  61 5 9  3 6 61 2 4
S t r u c  t u r e s 6 74 6 . 52 6 .6 9 6 B3 7. 0 9 7. 4 3 7. 84 8 06 8 47 10 07
O th e r 10 41 10. 15 9. 84 9. 54 9. 16 B. 9 6 8 . 7 0 8 6 3 8 . 92 8 . 34

O th e r 104 68 104 41 107 58 110 70 1 13  8 0 115. 8 3 117. 91 120. 0 3 124  IB 136 67
C o m p e n s a t io n  o f e m p lo y e e s 47  41 4 7  78 4 8  16 4 8  34 48. 91 49. 2 9 49 . 66 3 0  04 50. 7 9 5 5 87
S t r u c  tu r e s 19 36 IB  90 20 SB 2 3  61 27. 3 9 30 . 17 31 . 53 32 . 01 3 5  04 4 2 6 5
O th e r 37  9 0 3 7  72 3 8  84 3 8  56 37. 49 36 . 37 3 6 . 72 37. 98 38. 3 5 3 8 16

A d d en d a :
U n e m p lo y m e n t r a t e 7 6 0 9  4 8 8 27 5 54 3  45 5 9 3 8 . 97 10. 0 3 5 17 3 9 7
G>ty /  C i v i l i a n  jo b s 2 0  4 | 2 0  46 2 0  73 21 00 21 19 21 16 21. 11 21 24 21 8 2 22 3 9
<CNP-G ovt> /  P r i v a t e jo b s 18 6 5 18 6 9 18 97 19. 30 19. 49 19. 3 6 19. 17 19 26 19. 9B 20. 47
PCE d e f l a t o r 1 9 6 2  07 2  lO 2 16 2 26 2. 49 2. 8 2 3. 01 3  21 4. 18
In d e x , u n i t  . lm p ^ n s a t io n .  m fg 144 40 152 3 8 161 36 171 13 181 31 199  2 8 2 2 0  4 2 2 3 4  21 2 5 8  8 3 3 4 7 3 0
In d e x , u n i t  ■ : i r .p ? n s a t io n .  o th 140 40 149 17 137 9 0 168 67 180  38 194 8 5 2 1 3  91 2 Z 9  67 2 5 6  8 3 3 4 8 53
I*5 < b i l l  lo o s  T f OUR*) 174 3 7 r> 1865H 90 20 4 A 31 2 2 1 6  74 2401 37 2601 37 2 8 1 0  0 3 305c! 73 3 5 8 2  41 534 4 . ’S.:
D is p  in co m e  » r c a p i t a  <197;.’ *> <1 •>:<? f . | 4 3 5 5  01 481 :i r.v 3034 . 13 5 1 0 9  2 9 5 1 2 3  75 4 9 8 0  78 4 9 9 0  94 540 7  9P 5 7 7 3
S a v in  i s  f  • I. ttO f: U . n  9? 8 97 09 9 05 07 ■' 7 t O' * '

■ n i j im  ,1 .. , a I. I l l ’ r .)  /n r. Ac' 7 ;>7 /  37 V 1 1 i o  ;  :i i •.< <k« f c c> ’ ’



V*
01 >33 8 3 -

G ro s s  N a t io n a l  P r o d u c t 0 4

P e rs o n a l C o n s u m p tio n  E x p e n d i tu r e s 1 4>V 5
D u ra b le s r> 13 9
N o n - d u r a b 1es t 38 3
S e r v ic e s i 89 4

G ro s s  P r i v a t e  D o m e s tic  In v e s tm e n t -7 88 7
S t r u c t u r e s - 3 83 9.

R e s id e n t ia l -10 31 21
N o n - r e s  i d e n t t a l 1 54 -2

P r o d u c e r s '  d u r a b le  e q u ip m e n t -8 15 0
I n v e n to r y  c h a n g e - 1 4 3 13 190

E x p o r t s  o f  g o o d i 1 s e r v ic e s -2 97 - 4
M e rc h a n d is e  ip r o d u c e r s  ' p r i c e s ) -7 45 4
t r a n s p o r t a t i o n , t r a d e  . s e r v i c e s -0 76 2
R e s t o f  :j io r l d 2 05 -« :3

Im p o r ts  o f  g oo d s  b s e r v ic e s -0 11 2
H e rc h a n d is e (d o > » e s t ic  p o r t  p r i c e ) -0 37 7

P e t r o le u m  I  n a t u r a l  g a s 1 57 2
I r a n s p o r t a t i o n ,  t r a d e ,  s e r v ic e s 1 53 7.
R e s t o f  w o r ld 1 09 -2 5 .

G o v e rn m e n t P u rc h a s e s 0 49 2
F e d e ra l 1 64 2 .

D e fe n s e 7 68 5.
C o m p e n s a t io n  o f  e m p lo y e e s 1 57 1
S t r u c  t u r e s 6 59 5.
O th e r 12 47 8

N o n -d e fe n s e -11 89 -4 .
C o m p e n s a t io n  o f  e m p lo y e e s - 5 14 - 2.
S t r u c  t u r e s - 3 67 1
O th e r -21 01 - 7 .

S ta te  and lo c a l -0 21 1
E d u c a t io n -0 15 0 .

C o m p e n s a t io n  o f  e m p lo y e e s 0 67 0
S t r u c  t u r e s - 3 35 2
O th e r .O 57 - 3

O th e r -0 29 2 .
C o m p e n s a t io n  o f  e m p lo y e e s 0 79 0
S t r u c t u r e s -2 41 8
O th e r - 0 . 48 2

A d d en d a .
U n e m p lo y m e n t r a t e 22 16 - 1 3
CtJi* /  C i v i l i a n  jo b s 0 35 1
(C N P -G o v t)  /  P r i v a t e  jo b s 0 18 1
PCC d e f l a t o r 5 41 1
In d e x .  u n i t  r  :> n p e u s a tio n . m fg 5 38 5
I n d e i .  u n i t  c : m p e n s a t io n *  o th 6 0 6 5.
h 3  ( b i 111 o n *  ,.f r i j r * ) 8 00 8
U is p  inco m e  ; - r  c a p i t a  ( 1 9 7 3 * ) 0 3t1 5
S a v in g s  r : i t e s Slf> IB
AAA C o rp o r  a t ,  . >nd r a t e - 3 >8 ~37

0 3

0 9

13
948362
64
0 5
8 3
1501
47

8 5
0 3
54
91

6758
6980
68

29
91
S8
55
8 0
44
02
13
01
64
9 0
3 3
66
58
0 9
9 9
70
50
92

66
28
47
56
73
68
00
51
34
-13

i g r o s s  u v n n t fA iL  p p c o u c t  u v / ^ i  » i *•> T a 3 , 7
AFY OF Ak>\‘JAL GROWTH RATES J

U 84 8 4  - S3 8 5 - 86 8 6 - 8 7 8 7 -  88 88-  9 0 9 0 - 9 5

6 0 4 49 -1 IB -1 9 2 0 92 9 19 1 79

4 58 3 C«3 -1 37 -1 8 0 1. 99 5 0 5 1 71
6 72 4 65 -7 . 0 8 -5 . 90 4. 91 8 76 1 02
3 51 3 13 -1 91 -2 66 1. 63 4. 2 6 1 0 7
4 72 4 09 0 9 3 -0 01 1. 49 4. 44 2 . 39

16 66 11 25 -4 . 49 - 7 9 8 - 4 99 12. 20 1 6 7
17 75 11 :*b -8 61 -1 5 31 - 7 29 16. 22 - 0 . 38
24 83 11 97 - 1 9 0 3 -1 9 B9 -7 . 91 20 56 - I . 66
10 22 10. 69 -1 66 - 10. 88 - 7 . 0 9 11 86 0 9 2
12 07 11. 77 3 84 1 44 -4 . 64 5. 72 4. 00
57 65 5. 24 - 7 0 . 2 3 -1 8 7 . 6 4 92. 6 0 85. SB -9 . 9 2

3 05 2 88 -1 0 6 -0 36 2 . 14 2. 8 3 3 91
4 99 1 74 - 2 . 81 - 1. 12 3. 13 4. 0 3 3. 91
3 0 6 2 06 - 0 . 86 0 . 18 2 . 7 6 3. 2 8 3. 02

- 0 . 54 5 68 1. 9 0 0. 91 - 0. 0 8 0 . 2 6 3. 9 3

7 12 7. 39 - 1. 40 -1 53 1. 9 0 6 86 2 8 5
8 85 7 10 - 2 . 99 - 3 03 2. U 8 49 2 . 2 9
3 53 3 22 - 2 . 52 -3 . 90 0 . 9 3 2 . 97 1. 4 9
5 92 3 8 2 -3 . 58 0 3 6 9. 3 3 9 8 9 5. 44

-0 66 14. 34 9. 56 3. 10 - 3 . 4 2 - 0 . 27 1. 88

2 07 2 67 2 . 36 2 14 I . 77 1. 71 1. 7 4
2 44 4 0 6 3. 9 0 3. 31 2 36 2 . 28 2 . 0 7
4. 4 2 4 24 4. 0 7 3. 31 2. 0 8 2 . 02 1. 88
1. 52 1 50 1. 48 - 0 . 22 - 0. 22 - 0 . 22 - 0 . 22
4 42 6 62 9. 9 3 6 94 1. 34 0 27 1. 6 9
6 37 5 90 9. 98 9. 29 3. 3 9 3. 27 2 . 8 9

- 3 17 3 53 3. 41 3. 30 3. 20 3. 09 2 . 5 9
0 00 2 61 2 . 99 2 . 48 2. 42 2 . 34 2 16
2 07 4. 37 3. 8 3 2 . 89 2 . 32 2 . 90 2 . 90

-8 67 4. 34 4. 2 9 4. 42 4. 41 4 05 3 0 8
1 84 1. 79 I . 39 1 36 1. 3 6 1. 32 1 92
0 . 32 0 32 0 . 7 0 0. 70 0 . 70 0 69 0 . 8 5
0 66 0 66 0 . 6 9 0 . 69 0 . 64 0 64 0 62
2 41 3 37 4. 77 9. 31 2 . 8 4 2 . 45 3. 4 7

- 3 10 -4 . 01 -S . 21 -2 96 - 0. 8 7 -0 60 -0 4 3
2 86 2 . 76 1. 77 1. 78 I . 7 8 I . 70 1. 9 2
0 78 0. 77 O. 77 0 76 0 . 79 0 . 75 1 91

13 73 14 86 9. 67 4. 39 1. 90 4. 53 3. 9 3
-0 74 - 2. 8 0 - 3 0 9 0. 97 3. 3 3 0 . 48 - 0 . 10

4 0 08 - 4 7 47 94. 28 41. 42 11. 0 3 -3 3 . 05 - 5 31
1 33 0 87 -0 11 -0 24 0 99 1 35 0 . S I
1 77 0 97 -O . 71 -0 96 0 44 1 85 0 . 48
3 90 4 18 9 8 5 12 39 6 90 3 21 5 32
5 88 5 78 9. 45 10 08 6 07 5 00 5 88
6 60 6 71 7. 72 9 33 7 11 5 5? 6 11
3 OG 8 00 8. 00 8 00 8 00 8 00 8 00
4 49 3 04 -1 27 ■•3 83 0 20 4 01 1 31
n 0 76 9 55 0 39 ~8 39 -1 70 3 01

90 1 21 35 11 54 1 63 -1 5 0 65



IM P L IC IT  DEFLATOR5 (1 9 7 2  = 100  >

G ro s s  N a t io n a l  P r o d u c t  1 9 8
P e r s o n a l c o n s u m p tio n  e t p e n d i t u r e s  I 96
R e s id e n t ia l  s t r u e t u r e s  2  3 3
Non - r e s i d e n t i a 1 s t r u c t u r e s  3 83
P r o d u c e r s '  d u r a b le  e q u ip m e n t 2  0 0
E » p o r ts >  if le r  ch jn i l  l  te  2  51
I n p o r t s .  m e rc h a n d is e  3 77
F e d e r a l  d e fe n s e  2  12
F e d e ra l  n o r . -d e t> n s e  2 0 8
S t a te  fc l o c a l  e d u c a t io n  2  19
S t a te  Si l o c a l  o t h e r  g o v t  2. 16

1°81

COMPENSATION PER MAN-HOUR INDEXES
M a n u fa c tu r in g  144 40
N o n - m a n u fa c tu r in g  140 40

LABOR PRODUCTIVITY (G N P /JO B S ) 20  41

ENERGY PR IC P INDEXES
D o m e s tic  c ru d e  o i l  ( * / b b l >  32  27
F o r e ig n  c ru d e  o i l  ( * / b b l >  3 5  2 8

F IN A N C IA L  VARIABLES
AAA C o r p o r a te  bond  r a t e  14 17
C o m m e rc ia l p a p e r  r a t e  1 4 .7 6
M o r tg a g e  r a t e  14 17 
( n t e r e s t  r a t e  on F e d e r a l  d e b t
A v e ra g e  r a t e  p a id  by S&L g o v t  8 13 
A v e ra g e  r a t e  r e c e iv e d  by  S&L g o v t  11 37
R e a l r a t e  o f  i n t e r e s t  ( e i  a n t e )  2  97

M2 ( b i l l i o n s  o f  c u r r e n t * )  1743  79
R a t io  o f  M2 to  r e a l  GNP 1 17
R a t io  o f  M2 to  n o m in a l GNP 0. 38

Savings rate 6.42

fcblc 3,7
19B2 1983 1984 1983 1986  1987  1988  1990  1999

TABLE 2 PRICE INDEXES ANO FINANCIAL VARIABLES ' 1 1 ,1 6  PAGE S- 3

2 11 17 2. 2 5 2. 36 2 . 6 0 2. 91 3 11 3 3 4 4. .40
2 0 7 10 2 16 2 . 26 2 4 9 2 . B2 3 01 3 21 4. 18
2 4 9 2 34 2 . 6 3 2 . 78 3 0 9 3 47 3. 73 3 97 5. 3 6
4 01 4 37 4 57 4 8 0 5 50 6. 36 7. 3 2 7 44 10 6 3
2 0 8 2 13 2 19 2 . 29 2 33 2 . 8 9 3. 02 3 21 4. 21
2 61 AS 2 73 2. 84 3 19 3 97 3 78 4 00 5. 20
3 34 3 46 3. 51 3 59 4 20 4. 9 6 9. 15 9. 4 2 7 07
2 21 2 26 2 14 2 . 22 2 90 2 . 8 7 3. 04 3 2 3 4 2 3
2 22 2 29 2 23 2 37 2 . 6 2 2 . 94 3 15 3. 3 8 4. 92
2 3 0 2 33 2 . 3 3 2. 4 9 2 . 70 3. 14 3. 3 2 3 4 9 4. 39
2 2 9 2 33 2 4 3 2. 56 2 8 9 3 2 9 3. 49 3. 74 5 0 8

132 3 8 l o l 36 171 13 181. 31 199. 2 8 220. 42 234 . 21 2 9 8 . 8 3 347 . 3 0
149 17 137 90 168. 6 7 180. 38 194 8 9 2 13 . 91 229 . 67 2 5 6 8 3 348 . 53

20. 46 20 73 21 00 21. 19 21 16 21. 11 21. 24 21 8 2 22 3 9

30 6 9 25 9 0 23 74 20 69 34. 20 59 4 2 96. 64 96. 2 6 74. £2
3 0 66 25 91 23 73 20. 7 0 34. 21 99. 44 96 66 96. 2 8 74. 2 9

13. 7 0 9 42 7 27 7. 37 9. 11 10. 2 3 10. 4 0 7 6 9 7. 9 0
11. 9 0 7 30 5 92 7. 47 9. 9 4 11. 10 10. 01 7. 0 4 6. 9 5
14 61 10 33 7. 57 7. 6 9 9. 13 9. 9 2 11. 27 7. 9 9 8 66

8 88 8 13 7. 07 3. 44 3. 3 0 9. 7 8 6 51 9 9 2 5 6 7
10 9 7 8 11 6 86 7. 04 8 27 8. 9 2 8 9 5 7. 10 7 3 9
2 . 37 2 37 2 57 2. 37 2 . 97 2. 97 2 97 2 . 9 7 2 . 57

868. 9 8 2 0 4 6 31 2 2 1 6 74 2 4 0 1 . 37 2 60 1 . 37 2 8 1 8 0 3 3 0 9 2 73 3 98 2 . 41 5344 . 3 3
1 27 1 33 1 36 1. 40 1. 93 1. 6 9 1. 82 1 9 3 2 6 2
0 . 99 0 6 0 0 59 0. 39 0 . 98 0. 98 0 58 0 97 0 39

6 8 0 8 16 8 92 8. 9 9 9 8 9 9. 8 9 9 . 07 8 . 77 10. IV



IM P L IC IT  DEI-LA TORS <1972  = 100  >

81 ••

C ro s s  N a t io n a l  P: ;d u > :t t. 33
P e r s o n a l c o n t u r .p t io n  e x p e n d i t u r e s  5 41
R e s id e n t ia l  s t r u c t u r e s  t ■ 60
Non - r e s l d e n t i a i  j t r u c t u r e s  4 64
P r o d u c e r s '  d u i-a b l?  e q u ip m e n t 3 69
E x p o r t * )  m e rc h a n d is e  3 99
I n p o r t s .  m » rc h a *> d is e  -6 10
F e d e ra l  d e f e n j -  4 34
F e d e ra l  n o n - d e ) > n te  6 33
S ta te  & l o c a l  v d u c a t io n  4 9 8
S ta te  ft. l o c a l  o t h e r  g o v t  5 9 0

COMPCIJSATICU PEK MAN-HOUR INDEXES
M a n u fa c tu r in g  5 38
N o n - m a n u fa c tu r in g  6 0 6

LABOR PRODUCTIVITY (C N P /JO B S ) 0 ? 3

VM
ENERGY PRICE INDEXES

D o m e s tic  c ru d e  o i l  < * / b b l )  - 3 . 1 5
F o r e ig n  c r u d e  o i l  < » /b b l )  - 1 4 .0 4

F IN A N C IA L  VARIABLES
AAA C o r p o r a te  bond  r a t e  - 3  38
C o m n e rc ia l  p a p e r  r a t e  -2 1  31
M o r tg a g e  r a t e  3. 06
I n t e r e s t  r a t e  on F e d e ra l  d e b t  
A v e ra g e  r a t e  p a id  by S&L g o v t  8 . 8 3
A v e ra g e  r a t e  r e c e iv e d  by SfrL g o v t  - 3  61 
R e a l r a t e  o f  i n t e r e s t  ( a t  a n t e )

M2 ( b i l l i o n s  o f  c u r r e n t * )  8 00
R a t io  o f  M2 to  r e a l  GUP 8 34
R a t io  o f  MS to  n o m in a l GMP 3  07

Savings rate 3 80

1ABI.U P filC E  It«>F<Lr:i AUO F IN A N C IA L  VARIABLES T j  l j t  7
SUMMARY OF ANNUAL GROWTH RATES

83 BC3-- 84 8 4 - 05 B 5 -  86 86- 87 8 7 - 88 88- 90 9 0 - 9 3

J 54 3 77 4 69 9 52 11 38 6. 45 3 6 0 3 52
1. 56 90 4 18 9 8 3 12 39 6. 50 3 21 5 32
2 0 6 3 24 5 81 10 53 11 68 7 02 3. 12 6 . 01
8 07 4 45 5 07 13. 43 17 70 11. 0 3 O. 77 7 15
' i 34 2 90 4 58 9. 9 3 11 7 8 5. 9 0 3 0 3 5. 40
1 39 2 01 4 15 10. 40 12 41 3. 6 0 2 . 9 0 5 24

—2 52 1 36 32 13. 57 16 73 3. 72 2 34 5. 31
12 -3 32 3 64 11. 77 13 8 3 6. 0 3 3 02 3 3 8

3 13 -1 57 5 06 10. 0 3 11. 36 7. 00 3. 30 3. 81
1 21 2 37 4 32 10 9 3 12. 3 0 3. 59 2 . 33 3 30
2 6 3 3 44 5 03 11. 0 3 12. 87 7. 14 3 49 6 . 11

5 73 5 88 5 78 9  45 10. 0 8 6. 0 7 3. 00 3 88
5 6B 6 6 0 6 71 7. 72 9 . 3 3 7. 11 3. 39 6 . 11

1 28 1 33 0  87 - 0 . 11 - 0 .  24 0. 39 1 33 0 . 31

-1 6 . 84 -8 71 - 1 3 75 30. 26 4B. 2 9 2 18 - 0 . 34 5 54
-1 6 . 84 - 8 . 71 - 1 3 75 30. 26 48. 2 9 2. 18 - 0 . 34 3. 34

-3 7 42 - 2 5 9 0 1 32 21. 2 3 11. 34 1 6 2 -1 3 . 33 0 . 6 3
- 4 8 87 -20 97 2 3 32 28. 57 10. 95 - 10. 3 0 -1 7 . 62 - 0 . 24
- 3 2 34 - 3 3 18 1. 56 17. 19 8 . 2 9 12. 76 -1 7 . 44 1 70

-8 8 3 -1 3 . 9 2 -2 6 . 21 - 2 . 35 8 . 38 11. 8B - 4 . 72 - 0 . 8 7
- 3 0 14 - 1 6 8 2 2. 58 16. lO 7 6 3 0. 2 7 - 11. 37 0 78

8 00 8 00 8 00 8 00 8 . 00 8 . 00 8 00 8 00
3 94 2 2 7 3 51 8 . 8 7 9. 87 7. 31 2 60 6 16
1. 40 - 1. 40 - 1. 30 - 0 . 3 0 - 1. 33 0. 6 3 -0 79 0 71

IB 24 8 9 3 0 . 76 9 35 -0 39 - 8. 2 9 -1 70 3. 01

PACE S -  4



TAftLe \ r pACe i
)•>» 
-i a-* 
■i ■» ->

I;V-1- *
HIGH ■**■+ 
Vf-Hy *•*•» 
I-'O F.VHANi.'L PRODUCED RUi4 +•*&

(

vOJ
-fc-

- 1*' " 7 198 0 . 198 1 . 198 2 . 1 98 3 . 1 98 4 . 1985 . 1 9 8 7 . 1 99 0 . 1992. 1 9 9 5 .
PCQ F P IC F ta  t - j - i*JO c[ 5 c 4 3  2 ^ 9 2. 4 4 9 2 8 8 3 3. 3 3 5 3. 7 6 2 4 . 3 7 8 5. 0 8 4 5, 6 9 5 6 7 3 5

c' i  i'O 2. 3 24 3  2 9 9 2. 4 4 9 2 8 8 3 3. 3 8 6 3. 7 6 6 4. 3 9 4 3. 139 5. 761 6 8 2 9
2! •J ?0 2 5 24 3 2 9 9 2. 4 4 9 2 866 3. 2 5 9 3. 5 8 2 4 . 5 9 4 5. 2 6 4 5. 9 6 3 6 9 5 6
- I 30 2 5 2 4 3. 2 7 5 2. 4 1 3 p 7 7 3 3 . 1 63 3. 4 6 2 4 . 0 21 4 . 6 3 8 5. 2 1 8 6 . 191

l-'COCPI PH I Cl-. P CORN C PI ( * /B U > t SO 1 9 5 3 2 . 3 4 5 1. 6 4 9 1 868 2 . 0 9 7 P.. 1 89 2 . 2 2 3 2 . 2 2 9 2. 2 2 7 2 . 221
Ib O 1 9 5 3 2  3 4 5 1. 6 4 9 1. 868 2. 0 9 6 2 . 1B7 2 . 221 2 . 2 1 7 2. 2 1 4 2 200

a IS O 1. 9 5 3 2 . 3 4 5 1. 6 4 9 1. 8 6 9 2 . 0 8 3 2  1 83 2 . 2 4 2 2 . 1 16 2. 187 c. . 2 0 5
2 . 1 5 0 1. 9 5 3 2 . 3 2 8 1. 6 2 5 1. 7 9 8 1. 9 5 9 2. 0 1 4 2 . 0 4 4 2 . 0 3 3 2. 041 2 0 4 1

OCOS t o t a l  . PLY OF CORN (B B U ) 6 . 2 8 5 7. 9 4 7 6 . 651 8. 1 15 0 . 1 39 7 . 751 8 . 0 1 5 9 . 0 1 2 9 . 7 5 3 10. 3 6 8 11. 111
6. * 8 5 7. 9 4 7 6 . 651 8. 1 15 8 1 39 7 . 731 8 . 0 1 3 9 . 0 1 6 9 . 7 6 4 10. 3 8 2 11. 112
6 2 8 5 7. 9 4 7 6 . 651 8 . 1 15 8 . 1 38 7. 7 41 7 . 9 6 2 8 . 9 0 9 9 . 8 7 4 10 3 9 9 11. 0 7 3
6 2 8 5 7. 9 4 7 6 . 6 4 8 8 . 0 71 8 . 0 0 9 7. 4 81 7. 5 2 6 8 . 3 1 6 0 . 8 4 2 9. 391 10. 0 3 7

‘ -JG S U P ^i V OF CORK GROWN (B B U ) 6 2 8 5 7 . 9 4 2 6 . 6 4 3 B. 0 9 7 8 . 102 7. 688 7 . 9 1 9 8 . 8 8 3 9 . 391 10. 1 94 10. 9 2 6
£> 2 8 5 7. 9 4 2 6 . 6 4 3 8 . 0 9 7 8 . 102 7. 688 7 . 9 2 0 8 . 886 9 . 5 9 9 10. 2 0 7 10. 9 2 8
6 . 2 8 5 7. 9 4 2 6 . 6 4 3 8 . 0 9 7 B. 102 7. 6 8 3 7 . 8 8 0 8 . 7 8 7 9 . 7 0 9 10. 2 1 8 10. 8 8 9
6. 2 8 3 7. 9 4 2 6 . 6 4 3 8 . 0 6 4 8 0 0 9 7 . 4 81 7 . 5 2 6 8 . 3 1 6 8 . 8 4 2 9. 391 10 0 5 7

a p . :o 3 LAUD PLANTED IN  CORN 0 4 0 2 0 . 3 4 9 0 . 3 6 9 0 . 3 7 7 0 . 3 7 6 0 . 3 6 7 0 . 3 3 9 0 . 3 8 0 0 . 3 7 0 0. 3 6 7 0 . 3 5 7
0 . 4 0 2 0 . 3 4 9 0 . 3 6 9 0 . 3 7 7 0 . 3 7 6 0 . 3 6 7 0  3 5 9 0 . 3S1 0 . 3 7 0 0. 3 6 8 0 3 5 7
0 . 4 0 2 0 . 3 4 9 0 . 3 6 9 0 . 3 7 7 0 . 3 7 6 0 . 3 6 6 0 . 3 5 7 0 . 3 7 4 0 . 3 7 7 0. 371 0 . 3 5 6
0 . 4 0 2 0 . 3 4 9 0 . 3 6 9 0 . 3 7 6 0 . 3 7 2 0 . 3 5 4 0 . 3 3 7 0 . 3 31 0 . 3 3 4 0 . 3 3 2 0 . 3 2 2

CQ AOK* PLANTED IN  CORN ( HM AC 0 . 8 4 5 0 . 8 1 5 0 . 8 4 8 0 . 8 6 0 0 . 8 2 8 0 . 8 3 4 0 . 8 4 4 0 . 9 3 1 0 . 9 3 3 0. 9 8 2 1. O O l
0 6 4 5 0  8 1 5 0 . 8 4 8 0. B 6 0 0 . 8 2 8 0 . 8 3 4 0 . 8 4 4 0 . 9 3 2 0 . 9 5 4 0. 9 8 4 1 001
0 8 4 5 0 . 8 1 5 0 . 8 4 8 0 . 8 6 0 0 . 8 2 8 0 . 8 3 4 0 . 8 3 8 0 . 9 1 8 0 . 9 6 9 0. 9 8 3 0 . 9 9 6
0 . 8 4 5 0 . 8 1 5 0 . 8 4 8 0 . 8 5 6 0 . 8 1 8 0  8 0 5 0 . 7 8 9 O. 8 3 3 0 . 8 5 6 0. 8 81 0 . 8 9 8

-*HOO ACf-. Ei £ HARVESTED CORN (HMAC) 0 . 7 1 5 0 . 7 2 4 0 . 7 3 0 0 . 7 3 7 0 . 7 0 9 0 . 7 1S 0 . 7 2 3 0 . 7 9 9 0 . 8 1 7 0 . 8 4 2 0 . 8 3 8
0 7 1 5 0 . 7 2 4 0 . 7 3 0 0 . 7 3 7 0 . 7 0 9 0 . 7 1 3 0 . 7 2 3 0 . 7 9 9 0 8 1 8 0 . 8 4 4 0 . 8 5 8
0 . 7 1 5 0 . 7 2 4 0 . 7 3 0 0 . 7 3 7 0 . 7 0 9 0 . 7 1 3 0 . 7 1 9 0 . 7 8 7 0 . 8 3 0 0. 8 4 5 0 . 8 5 4
0 . 7 1 5 0 . 7 2 4 0 . 7 3 0 0 . 7 3 4 0 . 701 0 . 6 9 0 0 . 6 7 6 0 . 7 31 0 . 7 3 3 0 . 7 5 5 0 . 7 7 0

v c a V I.- . v  OF CORN (H B U /A C ) 0 . 8 7 9 1. 0 9 7 0 . 9 1 0 1. 0 9 9 1. 1 4 2 1. 0 7 3 1. 0 9 3 1. 112 1. 1 74 1. 211 1. 2 7 3
0 . 8 7 9 1. 0 9 7 0 . 9 1 0 1. 0 9 9 1. 1 42 1 .0 7 3 1. 0 9 3 1. 112 1. 1 74 1. 210 1. 2 7 3
0 . 6 7 9 1. 0 9 7 0 . 9 1 0 1. 0 9 9 1. 1 42 I .  0 7 3 1. 0 9 7 1. 1 17 1. 1 6 9 1. 2 0 9 1. 2 7 5
0 8 7 9 1. 0 9 7 0 . 9 1 0 1. 0 9 9 1. 1 42 1. 0 8 3 1. 1 13 1. 1 38 1. 2 0 6 1. 2 4 3 1. 3 0 7

u <:o f o SOPP,.! OF CORN E O U IV  (B B U ) 0 000 0. 0 0 5 0 . 0 0 8 0 . 0 1 8 0 . 0 3 7 0 . 0 6 3 0 . 0 9 5 0 . 1 29 0 . 1 64 0. 1 74 0 1 8 5
0 COO 0. 0 0 5 0 . 0 0 8 0 . 0 1 8 0 0 3 7 0. 0 6 3 0 . 0 9 5 0 . 1 30 0 . 1 63 0. 1 73 0 . 1 85
0 . 000 0. 0 0 5 0 . 0 0 8 0 . 0 1 8 0. 0 3 6 0. 0 5 7 0 . 0 8 2 0 . 122 0 . 1 65 0. 1B0 0 . 1 85
0 C 0 0 0. 0 0 5 0 . 0 0 5 0 . 0 0 6 0 . 000 0 . 000 0 . 000 0. 000 0 . 000 0. 000 0 000

)

)

)

)

.)

J

J

-J



t a o l g  i , r JL

i ■ 1 t ' >V 1
;n 7 >j r.iV>

7 99 c! 6
v .' 992 6

. W'J 7 9 9 2 £ : - 2

c . ■ ; "N o* >. ■ i'-1 1» . i 5 248- 4 •y j;.1
■1 ; j.1 i •b. 24 G 4. ?3;.>
*; 248 4 732
■i w i . 248 4 8-'9

F j 'S U ilP  A -;i f- uu i) ( KH*.1) 0 l.; 0 675 0 7 11
0. r '-’0 0 675 0 711
0 -:>o 0 675 0 711
0 v ‘iO 0. 675 0 711

□ ; - t A9 Ft ED i SB'J; j / i 4 519 4 17,9
3 371 4. 519 4. 139
3 H71 4 519 4. 139
CJ ■rVl 4 519 4 139

‘Al C '"•Cr - j : OUSUMP Ft-ih’ Al.C (BH'J) 0. 000 0 054 0 082
0 00 0 0 054 0 082
0 000 0 054 0. 082
0 00 0 0. 054 0. 049

1 X f 4 V AC'Di VO INV Of CORN iBH'J) 0 0 314 - 0 534
0 4 8 5 0. 3 1 4 -0 5 84
0 4 8 5 0. 3 1 4 -0 . 5 84
0. 405 0 3 1 4 -0 . 5 84

:o Gvf-’ U ■ (;r CORN (GBU) 1 *,0 4 2. 4 3 0 2 3 9 0
1 * 8 4 2 4 3 0 2 3 9 0
1. t.iU 2 4 3 0 2 3 9 0
1 M34 2. 4 3 0 2. 4 0 7

a OAfJh V I' . f.1 jF  COf>U T iPBU) o. 00-1 1 6 1 8 1. 0 3 4
0 004 1. 6 1 8 1. 0 3 4
0 584 1. 6 1 8 1. 0 3 4
0 u 0 4 1. 6 1 8 1. 0 3 4

1 9 8 2 1 9 £>3 1 984 193 5 . 1 9 8 7 1 9 9 0 1992. 1 99 5 .
7 6 1 3 U 3:-. 9 7 8 7 6 8 . 211 9 0 7 5 9. 8 5 3 10 4 3 8 11 1 80
7 8 1 3 8 :-£8 7. 8 7 7 a  212 9. 031 9. 8 71 10 451 11 1 60
7. 8 1 3 8 3 2 0 7. 8 6 3 Q. 152 9 0 0 5 9 9 4 0 10. 4 6 5 11 1 4 6
7 7 5 9 H 133 7. 5 34 7. 7 0 7 8 3 5 7 8 9 2 9 9. 4 4 5 10 107

5. 2:«2 5. 6 3 5 5. 841 6 0 7 0 6 . 4 2 0 7. 0 1 8 7. 2 7 9 7. 6 1 5
5. 2 i<2 5. 6 3 5 5 841 6 0 6 9 6 . 421 7. 021 7. 2 7 6 7 5 9 5
5 2 2 2 5 6 2 9 5. 8 0 8 6 0 0 6 6 . 3 6 8 6 . 9 3 2 7. 3 4 3 7 6 0 2
5. 141 5. 3 4 8 5 3 9 7 5. 4 2 0 5. 5 2 2 5. 8 5 5 6 020 6 . 2 4 5

0 6 1 6 0 6 4 0 0 . 6 5 8 0  6 6 9 0 6 9 7 0 7 6 4 0. 7 9 6 0 . 8 4 6
0 . 6 1 6 0 . 6 4 0 0 . 6 5 8 0 . 6 6 7 0 . 6 9 6 0 7 61 0. 791 0 6 3 8
0 . 6 1 6 0 . 641 0. 6 6 5 0  6 8 4 0 . 6 6 3 0 . 7 1 9 0 . 8 0 2 0 6 3 8
0. 6 1 7 0 6 4 3 0 . 6 6 4 0 . 6 7 7 0 . 7 0 5 0 7 7 4 0. 8 0 5 0 6 5 5

4. 441 4 6 6 9 4. 6 5 0 4. 6 2 0 4. 6 7 5 4. 9 2 2 5. 0 5 8 5. 2 41
4. 441 4. 6 6 9 4. 651 4. 6 1 9 4. 671 4. 9 1 5 5. 0 5 3 5. 2 3 2
4 . 441 4. 6 6 9 4. 6 5 9 4. 6 4 5 4. 6 9 0 4. 8 6 9 5. 071 5. 2 4 0
4. 4 5 6 4. 7 0 5 4. 7 3 2 4 . 7 4 3 4. 8 1 6 5. 0 8 2 5. 2 1 5 5. 3 9 0

0 . 1 76 0 3 2 7 0 . 5 3 2 0 . 7 8 2 1. 0 4 8 1. 331 1. 4 2 4 1 5 2 9
0 . 1 76 0 . 3 2 6 0 . 5 3 3 0 . 7 8 2 1. 0 5 4 1. 3 4 5 1. 4 3 3 1 5 2 5
0 . 1 76 0 . 3 1 9 0 . 4 8 4 0 . 6 7 8 0 . 9 9 6 1. 3 4 5 1. 4 7 0 1 5 2 4
0 . 0 6 7 0. COO 0 . 000 0 . 000 0 . 000 0 . 000 0. 000 0 000

0. 2 4 8 0 . 196 - 0 . 301 - 0 . 2 0 6 0 . 1 48 - 0 . 0 2 3 0. 0 5 4 0 020
0 . 2 4 8 0 196 - 0 . 301 - 0 .  2 0 5 0 . 1 48 - o . 0 1 9 0. 0 5 7 0 . 0 1 9
0 . 2 4 8 0 196 - 0 . 2 9 5 - 0 .  2 1 9 0 . 134 o. 0 4 0 - 0 .  0 0 4 0 . 012
0. 2 51 0 . 195 - 0 . 3 1 2 - 0 .  2 6 3 0 . 1 06 - o . 0 5 9 0. 0 3 6 0 0 0 6

2. 3 3 3 2. 4 9 7 2 . 3 3 6 2 . 3 4 7 2 . 5 0 7 2 . 8S8 3. 1 06 3. 5 4 5
2. 3 3 3 2 . 4 9 7 2 . 3 3 6 2 . 3 4 9 2 . 5 1 2 2 . 8 6 9 3. 1 16 3 5 6 6
2 . 3 3 3 2 . 4 9 6 2 . 3 5 0 2 . 3 6 5 2 . 5 0 3 2 . 9 6 7 3. 1 26 3 5 31
2 . 3 6 6 2 5 9 5 2 . 5 0 0 2  5 5 0 2 . 7 2 9 3. 1 3 3 3. 3 8 9 3. 8 5 6

1. 2fe2 1 4 7 8 1. 1 77 0 . 9 71 1. 1 72 1. 2 8 0 1. 3 6 0 1. 4 2 2
1. 2G 2 1. 4 7 8 1. 1 78 0 . 9 7 2 1. >75 1. 2 8 9 1. 3 7 2 1 4 3 3
1. 2 9 2 1 4 7 8 1. 1 83 0. 9 6 4 1. 121 1. 3 7 0 1. 4 0 2 1 4 2 3
1. 2 8 5 1. 481 1. 1 68 0. 9 0 6 0 . 9 7 7 1. 021 1. 0 4 6 1 0 7 7

j

j



T *6 L £  l . r  P h ts  3

1 • 1 ■MO 1> i 19d 2 19&.3. 1984 . 1 935 . 1 98 7 . 199 0 . 1992. 1 9 9 5 .
i <: a  i /  p i  o . •••’ 4<31 n •1 1 2. 8 3 4 c; 715 2. 6C-t3 4 8 7 2  591 2 . 6 1 4 2  731 2  781

. i 431 rt 3'.,1 2 8 3 4 7 15 2  6 3 3 2 4 8 8 2. 5S3 2 . 6 0 3 2. 7 2 9 2  7 7 4
1 f.- ■’ ;■ 431 2 "•! 1 2. 8 3 4 'cl 7 19 2. 671 2 5 5 3 2  561 2  6 2 2 2 7 4 9 2 7 5 7
. ‘ 1 „•! 401 3 .V<> 2. 9 0 0 '1 9 ? 2 2. 9 0 4 c> 7 7 3 2. 8 7 2 2 . 9 2 6 3 0 4 6 3 1 00

r .V [ < i  ■ V: ' • 'jO 'f 6 2 5 0 7 ?tvO 6. 9 5 7 7. 821 8. 9 0 7 9. 3 5 3 1 1 3 4 6 13. 2 8 8 15. 5 53 18 7 2 7
i.'O'V Ci. : ’ [j O 7 7 « 0 6 9 5 7 7 £?20 8  91 1 9 3 5 7 11. 3 5 4 13 3 7 5 15. 721 18 9 4 2

f, ■JO? 6 2 5 0 7. 7 GO 6. 9 5 7 7. 7 8 5 8. 7 0 2 9 13 3 11. 761 13 8 0 2 16 4 4 5 19 1 75
6- 2 5 0 -T G i’O 7 0 1 9 8 0 9 8 9. 181 9 5 8 7 11 551 13. 5 6 9 15. 8 9 6 19. 190

C P I f ’ l . > -x iv  .■ c p ) r: 10 4 8 4 5 5 Z>26 4. 671 5. 0 7 2 5. 5 2 0 5. 4 4 8 5 7 6 7 5 8 2 7 6. 0 8 4 6. 1 75
t, C IO 4. 8 4 5 5 5 36 4. 671 5. 071 5. 5 1 9 5. 4 4 0 5. 7 3 8 5. 771 6. 0 4 0 6  101
t, S ID 4 0 4 5 5 5 36 4 671 5. 0 3 2 5. 5 6 5 I>. 5 7 3 5. 741 5 5 4 8 6. O i l 6  0 7 9
t, 1 0 4 8 4 5 5 5 *4 4. 7 1 3 5. 2 5 2 5. 6 8 9 5. 5 8 4 5. 871 5 9 5 0 6. 2 1 8 6  3 2 3

s r a i . •l. ■ r u  ' OF i-iOV •• BBU > 1 2 0 9 2 2 8 2 1 8 6 3 2. 061 2 0 3 2 2. 1 28 2 3 0 4 2 . 3 9 4 2 . 7 5 0 2  951 3  2 9 4
1 ;:g  9 2 2 8 2 1. □ 6 3 2 . 0 61 2 0 3 2 2 . 1 2 8 2 . 3 0 4 2 . 3 9 3 2 . 7 5 0 2. 9 4 9 3. 2 8 8
1. TG9 2 2 8 2 1 0 6 3 2. 0 61 2 031 2. 1 20 2 2 9 6 2 . 4 41 2 . 6 7 7 2. 9 0 2 3. 3 0 9
t :.'B9 2 2 8 2 1. B 55 2. 0 4 9 1. 9 9 3 2. 1 02 2. 2 8 7 2 . 3 7 5 2 . 7 2 9 2  9 2 0 3  2 5 4

S' v't-'l • Or GOV C-'tfOWN (B B U ) 1 ;.'B9 2 2 7 0 1 8 4 4 2 . 0 2 3 1. 9 6 5 2 . 0 21 2 1 50 2 . 189 2 . 4 8 9 2. 671 2 . 9 9 2
1 . 2 3  9 2 2 7 0 1. 8 44 2. 0 2 3 1. 9 6 5 2. 0 21 2. 1 50 2 . 187 2 . 4 8 7 2. 6 6 4 2  9 8 6
] I ’ 8 9 2 2 7 0 1 8 4 4 2. 0 2 3 1 9 6 5 2. 0 2 2 2. 1 62 2 . 2 4 5 2 . 4 1 4 2. 6 1 4 3  0 0 7
1 2 8 9 2 2 7 0 1 8 4 4 2 . 0 3 4 1. 9 9 3 2. 1 0 2 2. 2 8 7 2 . 3 7 5 2 . 7 2 9 2  9 2 0 3 . 2 5 4

. z \ e *. • . PL Aim. I; IN  KOY 0 ?.'A9 0 3 0 7 0 3 0 6 0 . 2 7 3 0 2 7 8 0. 2 8 7 0 2 9 3 0 . 2 7 9 0  2 9 2 0 . 2 9 6 0 . 3 0 6
Cl 2 3 9 0. 3 0 7 0. 3 0 6 0 . 2 7 3 0 2 7 8 0 . 2 8 7 0 . 2 9 3 0 . 2 7 9 0 . 2 9 2 0 . 2 9 5 0  3 0 6
0. i ’ 3 9 0. 3 0 7 0 3 0 6 0 . 2 7 3 0. 2 7 8 0. 2 8 8 0 . 2 9 6 0 . 2 8 6 0 . 2 8 4 0. 291 0 . 3 0 3
0 2 3 9 0. 3 0 7 0 3 0 6 0 . 2 7 4 0. 2 8 3 0  3 0 0 0. 3 1 5 0 . 3 0 6 0 . 3 2 5 0  3 2 3 0 . 3 3 7

>• iY A«:. V. : Pi.AN i ( fD IN SOY i HMAC) c 3 0 3 0 7 1 7 0 . 7 0 2 0 . 621 0 6 1 3 0. 6 5 4 0 6 6 9 0 . 6 8 3 0 . 7 5 2 0. 7 9 0 0  8 5 9
0 0 7 1 7 0 7 0 2 0 . 621 0 6 1 3 0. 6 5 4 0 . 6 8 9 0 . 6 8 2 0 . 7S 2 0. 7 6 3 0 . 6 5 7
0 r-o3 0 7 1 7 0 . 7 0 2 0 . 621 0 6 1 3 0 . 6 5 4 0. 6 9 3 0 . 7 0 2 0 . 7 2 8 0. 7 7 2 0 . 8 6 4
0 . “>03 0. 7 1 7 0. 7 0 2 0 . 6 2 5 0. 6 2 2 0 . 6 8 2 0. 7 3 6 0 . 7 4 5 0 . 831 0. 8 7 0 0  941

• * r.v m arveltcd 2 OV ( HMAC: ) 0 4 9 4 0 7 0S 0. 6 8 8 0 . 6 1 3 0. 6 0 7 0 . 6 4 6 0. 6 8 0 0 . 6 7 7 0 . 7 4 5 0. 7 6 3 0  8 51
0 •494 0. 7 0 5 0 6 8 8 0 . 6 1 3 0. 6 0 7 0 . 6 4 6 0. 6 8 0 0 . 6 7 6 0 . 7 4 5 0. 781 0 . 8 5 0
II 4 9 4 0 7 0 5 0 6 8 6 0 . 6 1 3 0. 6 0 7 0 . 6 4 7 0. 6 8 4 0 . 6 9 4 0 . 7 2 2 0. 7 6 6 0 . 8 5 6
0 4 94 0. 7 0 5 0 . 6 8 8 0 . 6 1 6 0. 6 1 5 0  6 7 3 0. 7 2 4 0 . 7 3 5 0 . 8 1 9 0 . 8 5 8 0  9 2 7

- , -I-.-. o r  soy • h b u / a o 0 t M 0. 322 0 . 268 0. 3 3 0 0. 3 2 4 0 . 3 1 3 0 3 1 6 0 . 3 2 4 0 . 3 3 4 0. 341 0  3 5 2
0 2t,1 0 0 268 0  3 3 0 0. 3 2 4 0  3 1 3 0 . 3 1 6 0 . 3 2 4 0 . 3 3 4 0. 341 0 . 3 5 2
Ci 261 0 322 0. 268 0 . 3 3 0 0 3 2 4 0. 3 1 3 0. 3 1 6 0 . 3 2 3 0 . 3 3 4 0. 341 0  351
0 2 a l 0 322 0 268 0 . 3 3 0 0 3 2 4 0. 3 1 3 0. 3 1 6 0 . 3 2 3 0 . 3 3 3 0. 3 4 0 0 . 351

eo W, r r  s o v  io :a v i 0 vi'O 0 012 0 019 0 . OSS 0 0 6 7 0  1 06 0. 154 0 . 2 0 5 0  2 6 0 0. 2 8 0 0 . 3 0 2
0 •:o o 0 012 0 019 0. 033 0 0 6 7 0. 1 06 0 . 1 54 0 . 2 0 6 0  2 6 3 0. 281 0 . 3 01
0 i;-O0 0 012 0 019 0. 033 0 066 0. 097 0 1 34 0 . 195 0  2 6 3 0. 2 6 8 0  3 01

r.( >0 0 012 0 O i l 0. 0 1 3 0 000 0. 000 0 000 0. 000 0  0 0 0 0. 0 0 0 0 . 0 0 0



T fr l ie  3.0

1 V O f 'so i 1 C>’c{e?. 19C-3 1 V<34. 1 ’>'£-! 5. 1 98 7 . 1 9 9 0 . 1992 1 *9 3 .
■. b n 1; ■ £ t!4>3 1 O.'V 2 o :-o 2. 0 5 9 2 151 2. 3 2 8 2  4 1 5 2. 7 7 0 2. 9 6 9 3 311

1 K 0 St P 48 1 Gt.'V 2 . Ol^f. 2 . 0 5 9 2. 151 2  3 2 9 2 . 4 1 3 2. 771 2. 9 6 4 3  3 0 4
"i 21 1 a t, >v 2 QZ*ii 2. 0 5 6 2  1 43 2. 321 2  4 6 2 2. 6 9 7 2 9 1 9 3  3 2 5
1 s 2'4G 1 tfo  3 2. 0 2 7 2 . 0 1 6 2. 124 2  3 1 0 2  3 9 4 2  7 4 8 2. 9 3 3 3  2 7 0

OF .O i  * f-.OIV ■ n » i j ; ,, i 2 3 5 1 1 16 1. 2 1 3 1 2 2 9 1. 2 9 3 1. 3 7 2 1. 4 2 5 1. 581 1. 6 7 6 1 7 8 0
ti­ 0 it- c, i 2 3 5 1 116 1. 2 1 3 1. 2 2 9 1. 2 9 4 1. 3 7 0 1. 4 1 9 1. 571 1. 6 6 4 1 7 5 9
ll ■ ; ] ‘j.’jj i 2 3 5 1 1 1. 2 1 3 1. 2 d 9 1. 2 9 4 1 381 1. 4 5 4 1. 4 7 3 1. 6 5 3 1 7 6 2
■- ■ t.' i . £ 3 3 1 114 1. 211 1 2 1 7 1. 2 3 4 1. 3 6 7 1. 4 2 4 1. 5 7 9 1. 6 7 3 1 7 7 4

TO PO; 114 1NV ■ &»u> • 0 i 4 2 0 183 -0 041 - 0 .  0 3 4 - 0 .  0 1 9 -0  002 0 . 022 0 . 0 0 3 0 . 0 1 3 0 . 0 1 5 0 012
-c 1 4»? 0 185 -0 0 41 - 0 .  0 3 4 - 0 .  0 1 9 - 0 . 002 0 022 0 . 0 0 3 0 . 0 1 4 0 . 0 1 5 0  0 1 3
-0 0 183 -0 041 - 0 .  0 3 4 - 0. 0 1 9 - 0 .  0 0 3 0 . 022 0 . O i l 0 . 0 0 6 0. 0 0 7 0 . 0 1 6
“ 0 1 4? 0 . 183 -0 041 - 0 .  0 3 3 ~ 0 . 020 0 . 0 0 7 0  0 3 2 0 . 001 0 . 0 1 8 0. 0 1 4 0  0 1 3

OF SOY aiBM) 0 ^ * 4 0 8 2 0 0 . 7 9 3 0 . 8 5 6 0. 8 4 8 0. 8 5 9 0 . 9 3 4 0 . 9 8 6 1. 1 7 6 1. 2 7 8 1 5 1 9
0 ? 6 4 0 . 0 2 8 0 7 9 3 0 . 8 5 6 0 . 8 4 8 0. 8 5 9 0 . 9 3 6 0 . 991 1. 1 8 6 1. 2 8 4 1 5 3 2
0 0 . 8 2 8 0 . 7 9 3 0 . 8 5 6 0 8 1 6 0. 8 5 2 0 . 9 1 8 0 . 9 9 6 1. 2 1 7 1. 2 7 9 1. 5 2 7
0 2t>4 0. 8 2 8 0 7 8 9 0 . 8 4 9 0 . 8 1 9 0 . 8 3 4 0 . 9 1 2 0 . 9 6 9 1. 1 52 1. 251 1. 4 8 3

_fv OF SOY FROM T 0 1 03 0 . 3 5 9 0 . 3 1 8 0 . 2 8 4 0 . 2 6 6 0. 2 6 4 0 . 2 8 6 0 . 2 8 9 0 . 3 3 1 0. 3 5 4 0 . 4 0 3
0 103 0. 3 5 9 0. 318 0. 284 0 266 0. 264 0. 286 0. 285 0. 332 0. 354 0. 404
0. 103 0. 359 0 318 0. 204 0 265 0. 263 0. 285 0. £94 0. 326 0. 346 0 408
0. 103 0. 359 0. 318 0. 285 0. 266 0. 273 0. 305 0. 312 0. 366 0. 390 0 . 4 41
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TA6 ce i.sr Pa-ig  c

i . •• - 1 t ' ■■ill 1 9 3 2 r^ t -a IV o'4 1 JCi 5 1997. l r/90. 1992. 1995.

PwH • •>' ■■-•'...-T • ; ; i 3 4. 405 4 016 5. 005 5 238 6 031 7 010 7. 794 9 2£9

•; i 3 94to 4 , v c 4 40b 4 t)l6 5 006 5. 244 6. 060 7 100 7 903 9 399

. -;i j] 941, 4 r .. o 4. 40b 4 7 (59 4 859 5 050 6. 276 7 458 B. 275 9 494

... : . i t 3 ' M i 4 726 4. 406 4 016 4 9G5 5 208 5. 995 6 933 7 701 9. 103

■ncr’ i p h : i - :  t v ;  ■' ;•» 057 3 3SU 2. 957 3 123 3. 103 3 052 3 066 3. 0/4 3 049 3 044

jo 3 057 3 358 2. 957 3 125 3 102 3. 050 3. 064 3. 064 3 037 3 023

:: :io 3.. 057 3. 3̂ (3 2. 957 3 127 3 110 3 0B2 3 064 2. 999 3. 026 3 010

2 .vUO 3 057 3 j l  ej  7 2. 959 3 126 3 091 3. 034 3 048 3 040 3. 014 3. 004

V.T S •. « OF WHt-.AT <BSs*.* - 2 < : v j 2 3 6 0 2 2 6 6 2 4 2 3 2 . 3 3 5 2. 4 8 9 2 . 5 9 8 2 7 3 0 2 . 9 5 6 3. 127 3 3 8 6
2 •.■35 2 3 6 8 o 2&6 2 4 2 0 p 3 8 5 2 4 8 9 2 . 5 9 3 2 . 731 2. 9 5 7 3. 1 28 3. 3 8 6
2 0 35 Jj) 3 6 8 2 2 6 6 2 . 4 2 8 2 3 3 5 2 . 4 8 8 2 . 5 9 4 2 7 3 2 2. 9 5 5 3. 123 3 3 3 3

0.35 2 3 6 8 n 2 6 6 2 4 2 6 2 3 8 3 2. 4 8 5 £ 5 9 3 2. 7 2 9 2. 9 6 3 3. 141 3. 4 0 7

j.J'-i 5'. o~ w h e a t  <b e u > :> o :*5 2 3 6 8 2 2 6 6 2 . 4 2 3 2 . 3 8 5 2 4 8 9 ?- 5 9 8 2. 7 3 0 2 . 9 5 6 3. 127 3 3 8 6
2 • j.}5 2 . 3 6 8 2. 2 6 6 2 42S 2 . 3 3 5 2 4 8 9 2 5 9 3 2. 731 2. 9 5 7 3. 123 3 . 3 8 6
;; 0 3 3 2 . 36*3 2 2 6 6 2 . 4 2 8 2 . 3 3 5 2 4 8 8 2 5 9 4 2. 7 3 2 2. 9 3 9 3. 123 3. 3 8 3
2 0 3 5 2 . 3 6 8 2 2 6 6 2 . 4 2 6 2 3 9 3 2 . 4 8 5 2 . 5 9 3 2 7 2 9 2 . 9 6 5 3. 141 3 4 0 7

1.H3 -  “U. AM1 ED IN  WHEAT 0 . 3 5 9 0 . 3 4 4 0 3 2 5 0 . 3 5 0 0 . 3 4 6 0. 3 4 6 0 . 3 4 7 0 . 341 0 . 3 3 8 0. 3 3 7 0 . 3 3 6
0 . 3 5 9 0 3 4 4 0 . 3 ^ 5 0 . 3 5 0 0 3 4 6 0. 3 4 6 0 . 3 4 7 0 . 341 0 . 3 3 8 0 . 3 3 7 0 . 3 3 7
0 3 5 9 0 . 3 4 4 0 3 2 5 0 . 3 5 0 0 3 4 6 0 . 3 4 6 0 . 3 4 7 0 . 3 4 0 0 . 3 3 9 0  3 3 8 0 . 3 3 6
c Z ‘J9 0 3 4 4 0 3 2 5 0 . 3 5 0 0 . 3 4 6 0 . 3 4 6 0 . 3 4 8 0 . 3 4 3 0 . 341 0 . 3 41 0 . 341

wH AC- v. C •’ L A N lE P  K-h EAT (HHAC) ? 3$ 0 . 8 0 3 0 7 4 3 0 . 7 9 3 0 761 0. 7 8 8 0 8 1 3 0 . 8 3 4 0 . 8 7 0 0. 9 0 0 0 . 9 4 3
0 7 5 5 0 . 8 0 3 0 7 4 5 0 . 7 9 8 0 . 761 0. 7 8 8 0 . 8 1 5 0 . 8 3 4 0 . 8 7 0 0. 901 0 . 9 4 3
0 . :’ 5!> 0 . 8 0 3 0 . 7 4 5 0 . 7 9 3 0 . 761 0 . 7 8 7 0 . 8 1 4 0 . 8 3 5 0 . 8 7 0 0. 8 9 9 0 . 9 4 2
0 7 55 0 . 0 0 3 0 . 7 4 5 0 . 7 9 6 0 . 7 6 0 0. 7 8 6 0 . 8 1 3 0 . 8 3 4 0. 8 7 4 0. 9 0 6 0 . 9 5 1

H Zv HARVESTED WHEAT fH K A O 0 t.6 5 0 . 7 0 9 0 . 6 6 4 0 . 711 0 . 6 7 9 0. 7 0 3 0 . 7 2 7 0 . 7 4 3 0 . 7 7 7 0. 8 0 4 0 . 8 4 3
0 o t- 5 0 . 7 0 9 0 . 6 6 4 0 . 711 0 . 6 7 9 0 . 7 0 3 0. 7 2 7 0 . 7 4 5 0 . 7 7 7 0 . 8 0 4 0 . 8 4 3
0 6t>5 0 . 7 0 9 0 . 6to4 0 . 711 0 . 6 7 9 0. 7 0 3 0 . 7 2 6 0 . 7 4 5 0 . 7 7 7 0. 8 0 3 o : 8 4 2
0. 6 6 5 0 7 0 9 0 . 6 6 4 0 7 1 0 0 . 6 7 9 0, 701 0 . 7 2 6 0 . 7 4 4 0 7 8 0 0 . 8 0 9 0 . 8 5 0

. Jl : o ^E A T  (H B U /A O 0 306 0 3 3 4 0 . 341 0. 3 4 2 0 331 0 . 3 3 4 0 3 5 7 0 3 6 7 o . 3 8 0 0 . 3 8 9 0 4 0 2
r. 3 0 o 0 3 3 4 0 . 341 0 3 4 2 0 351 0 . 3 5 4 0 . 3 5 7 0 . 3 6 7 o . 3 8 0 0. 3 8 9 0 . 4 0 2
0 30c. 0 . 3 3 4 0 341 0 . 3 4 2 0 351 0 . 3 5 4 0 3 5 7 0 . 3 6 7 o . 3 8 0 0. 3 8 9 0 . 4 0 2
0 :-:o6 0 3 3 4 0 341 0 . 3 4 2 0 351 0 . 3 5 4 0. 3 5 7 0 . 3 6 7 0 3 8 0 0. 3 6 3 0 . 4 01

j



TA8LG J . f  n u r c

1 1- 1 ;" . i l 1 sb:-> 1 'Vt*3 1934 . 1985 . 190 7 . 1 9 9 0 . 1992. 1 9 9 5 .
■ ,n i ■ J r ’ . (>tM  - ;: t g >- • i. ■ j  ; 3 4 3 2 •1H 2 4 0 7 4 0 6 2. 4 9 9 2 622 2 7 4 3 2 9 7 2 3 140 3  3 9 7

• • - i :: :;<i3 : :h 2  4 0 7 2. 4 0 6 2. 4 9 9 2 . 6 2 2 2 . 7 4 3 2 . 9 7 4 3 140 3  3 9 7
:M 3 314 2. 4 07 2. 4 05 2. 4 9 6 2. 6 1 7 2 7 4 9 2 9 6 8 3 131 3. 3 9 6

(. A A ;l 3-13 C. 3 13 2. 401 2 3 9 9 2. 4 9 4 2  6 1 9 2 7 3 9 2 9B1 3. 152 3  4 1 7

i f 0 !. if4 Of u! H -, C ' l-.-hu / 0 . 664 0 6 64 0. 6 7 3 0  6 0 5 0. 6 9 6 0  701 0 . 7 0 9 0 7 3 2 0. 7 4 2 0 . 7 5 6
0 '.,tO 0 6 6 4 0 * 6 4 0. 6 7 3 0  6 8 5 0. 6 9 6 0 . 701 0 . 7 0 9 0 . 731 0. 7 3 9 0  7 5 3
0 C,6C> o. c>64 0 6 64 0. 6 7 3 0. 6 8 5 0. 6 9 9 0 . 7 0 8 0 . 7 0 3 0 7 1 0 0. 7 44 0  7 5 3
0 6 0 . 6 6 4 0 . 6 64 0  6 7 3 0. 6 8 5 0. 6 9 7 0. 7 0 2 0 7 0 9 0 . 7 3 3 0. 7 4 2 0  7 5 7

:.H rE C>'"iv,- ' u H t a t  a -3 f e e d  •,pnu> l.< 1 8 X 0 1 13 0 155 0. 0 7 9 0 . 130 0 . 1 42 0 . 1 58 0 . 1 68 0 . 1 7 9 0. 185 0  1 9 3
0 1G7 0 . 113 0 . 155 0 . 0 7 9 0. 130 0 . 1 42 0 . 1 58 0 . 167 0 . 1 7 8 0. 185 0 . 191
0. 107 0 1 13 0 . 155 0  0 7 9 0. 1 30 0. 141 0 . 157 0 . 1 6 7 0 1 7 0 0. 185 0 1 96
0 1 0 7 o. 113 0 154 0 . 0 7  7 0  1 23 0. 1 29 0 . 1 43 0 1 53 0 . 1 6 3 0. 171 0 . 1 79

.JUIUV a i ; : : i /■ ■0  W M tA t JNVEN 0 6 3 0 0 0 3 - 0 . 0 2 4 0 . 0 1 7 - 0 . 002 0 . 001 0 . 0 0 5 0 . 002 - 0 . 000 0. 002 0 . 001
0 063 0 0 0 3 - 0 . 0 24 0. 0 1 7 -0  002 0 . 001 0 . 0 0 5 0 . 002 0 . 001 0 . 002 0 . 001
0 Ci>y 0. 0 0 3 - 0 . 0 2 4 0. 0 1 7 - 0. 002 0 . 000 0 . 002 0 . 0 0 4 0 . 0 0 5 0 . 001 0 . 001
0 0 6 3 0 . 0 0 3 - 0 . 0 2 3 0 . 0 1 7 - 0. 002 0 . 002 0 . 0 0 6 0 0 0 3 0 . 001 0. 0 0 3 0 . 002

; ;jH C 0” ~ Or UW-AT iBGU> 1. i ;.m 1. 5 6 3 1. 5 17 1. 6 3 7 1 5 9 3 1. 6 6 0 1. 7 5 8 1. 8 6 3 2 . 0 6 1 2 . 211 2 . 4 4 7
1 1 2 4 1 5 6 3 1. 5 17 1. 6 3 7 1. 5 9 3 1. 6 6 0 1. 7 5 9 1. 8 6 5 2 . 0 6 5 2. 2 1 4 2 . 451
1. 124 1 5 6 3 1. 5 17 1. 6 3 7 1. 591 1. 6 5 6 1. 7 5 0 1. 8 7 5 2 . 0 8 3 2. 202 2 . 4 4 7
1 124 1. 5 6 3 1 5 18 1. 6 3 7 1 5 9 2 1. 6 6 7 1. 7 6 8 1. 8 7 4 2 . 0 8 4 2. 2 3 6 2 . 4 8 0

C A niifo .-::- r  WHt-AT FROM 1 -B 3 U ) 1 177 0 . 9 2 8 0. 9 0 5 0 . 9 2 2 0 . 9 2 0 0 . 9 2 0 0 . 9 2 5 0. 9 2 9 0. 9 3 3 0. 9 3 6 0 . 9 4 0
1 177 0. 9 2 8 0 9 0 5 0 . 9 2 2 0 . 9 2 0 0 . 921 0 . 9 2 6 0. 9 2 9 0. 9 3 4 0. 9 3 9 0 . 9 4 4
1 177 0 9 2 8 0 9 0 5 0. 9 2 2 0 . 9 2 0 0. 9 2 0 0 . 9 2 2 0. 9 2 5 0. 9 4 4 0. 9 4 8 0 . 9 5 3
1. 177 0. 9 2 8 0. 9 0 5 0. 9 2 2 0. 9 2 0 0. 921 0. 9 2 B 0. 9 3 3 0. 9 4 0 0. 9 4 6 0 . 9 5 2

TOYr'L .•••"lit* P LA U T t l /  ( Hl’ViC > 1 Oil 2 3 3 4 2 2 9 5 2. 2 7 8 2 . 202 2 . 2 7 6 2. 3 4 8 2 . 4 4 8 2 . 5 7 5 2 . 6 7 3 2  8 0 3
2 103 2 3 34 2 2 9 5 2  2 7 8 2 . 202 2 . 2 7 6 2 . 3 4 8 2 . 4 4 8 2 . 5 7 6 2. 6 7 2 2 8 0 2
c' 10 3 2 3 34 2 2 9 5 2 . 2 7 8 2. 202 2. 2 7 5 2  3 4 5 2 454 2 . 566 2. 6 5 6 2 . 8 0 2
c/ 103 2 . 334 2 2 9 5 2 . 2 7 7 2 . 201 2 . 2 7 3 2 . 3 3 9 2 . 431 2 . 560 2. 6 5 7 2 . 7 9 0

)



01
7U

I A 9 L G  ? . r
P A + c  7

HACi<G VA9 I  A !k.
19 7 1 9 0 0 190 1 . 1 98 2 . 199 3 . 193 4 . 1 98 5 . 1 98 7 . 1 9 9 0 . 1992 . 1 9 9 5 .

i ' l  OP PG PiJl.fi '  ;)• |S-!M> C 202 2 2 7 7 2 . 2 9 7 2 . 3 i e 2. 3 4 0 2. 3 6 2 2. 3 8 4 2. 4 2 8 2 . 4 9 1 2. 5 3 0 2 9 8 3
a z o ? 2 2 7 7 2  2 9 7 2 3 1 8 2  3 4 0 2. 3 6 2 2. 3 8 4 2  4 2 8 2 . 4 9 1 2. 5 3 0 2 5 8 3
? 202 2 2 7 7 2 . 2 9 7 2 . 3 1 8 2. 3 1 0 2. 3 6 2 2 . 3 8 4 2 . 4 2 8 2 . 4 9 1 3. 5 3 0 2 . 5 8 3
2 . 202 p 2 7  7 2 . 2 97 2 3 1 8 2. 3 4 0 2. 3 6 2 2. 3 8 4 2 . 4 2 8 2 . 4 9 1 2. 5 3 0 2 . 9 8 3

won I  cc.MSv.r.t:- - p i c e  i n m : x 1 . 000 i . 2 9 2 1. 4 0 5 1. 491 1. 5 4 0 1. 6 1 2 1. 7 1 5 1. 9 6 6 2 . 2 7 9 2. 9 5 5 3. 0 3 1
1 c o o i . 2 9 2 1. 4 0 5 1. 491 1. 5 4 0 1. 6 1 3 1. 7 1 8 1. 9 7 7 2 . 3 1 6 2 . 601 3. 1 0 3
1. 000 i 2 9 2 1. 4 0 5 1. 491 1. 9 3 0 1. 5 6 2 1. 6 3 7 2 . 0 4 7 2 . 4 8 6 2. 7 3 4 3. 1 5 3
1 000 i 2 9 2 1. 4 0 5 1. 491 1. 5 4 0 1. 6 1 2 1. 7 1 5 1. 9 6 6 2 . 2 7 9 2. 5 5 5 3. 0 3 1

i-iiJP I U'HOLF riA i r  PH IC E  INDEX 0 ^ 9 9 i 2 7S 1. 4 2 6 1. 5 2 7 1. 5 0 6 1. 6 6 5 1. 7 7 4 2 . 0 3 ? 2 . 3 8 0 2 . 6 7 4 3 . 1 7 7
0 . 9 9 9 i 2 7 3 1. 4 2 6 1. 5 2 7 1. 5 9 6 1. 6 6 5 1. 7 7 6 2 . 0 4 7 2 . 4 0 9 2. 7 1 3 3 . 2 3 5
0. 9 9 9 i . 2 7 5 1. 4 2 6 1. 5 2 7 1. 9 7 9 1. 6 2 4 1. 7 1 0 2 . 1 09 2 . 5 5 4 2. 8 2 7 3 . 2 8 4
0 . 9 9 9 i . 2 7 5 1. 4 2 6 1. 5 2 7 1. 5 8 6 1. 6 6 5 1. 7 7 4 2 . 0 3 9 2 . 3 8 0 2. 6 7 4 3 . 1 7 7

F'Gtjp GUP DFFc.A'.'OR 0 . 9 9 9 i . 2 7 9 1. 4 2 6 1. 5 2 7 1. 9 8 6 1. 6 6 5 1. 7 7 4 2 . 0 3 9 2 . 3 8 0 2 . 6 7 4 3 . 1 7 7
0 . 9 9 9 i . 2 7 5 1. 4 2 6 1. 5 2 7 1. 5 8 6 1. 6 6 5 1. 7 7 6 2 . 0 4 7 2 . 4 0 9 2  7 1 3 3 . 2 3 5
0 . 9 9 9 i . 2 7 9 1. 4 2 6 1. 5 2 7 1. 5 7 9 1. 6 2 4 1. 7 1 0 2 . 1 09 2 . 5 5 4 2 . 8 2 7 3 . 2 8 4
0 . 9 9 9 i . 2 7 5 1. 4 2 6 1. 5 2 7 1. 5 8 6 1. 6 6 5 1. 7 7 4 2 . 0 3 9 2 . 3 8 0 2 . 6 7 4 3 . 1 7 7

MVDPC NOM INAL Ji-COME PER C A P IT A 5. 9 6 6 8 . 0 1 3 8 . 8 3 3 9 . 4 9 0 10. 2 4 7 11. 1 08 11. 971 14: 0 61 17. 4 0 3 20. 000 2 4 . 6 5 0
3 9 6 6 B. 0 1 3 8 . 8 3 3 9 . 4 6 9 10. 2 4 8 11. 1 05 11. 9 6 4 14. 1 1 4 17. 6 0 8 20. 210 2 4 . 9 8 6
5. 9 6 6 a 0 1 3 8 . 8 3 3 9. 4 9 0 10. 200 10. 8 5 5 11. 6 7 2 14. 3 6 6 17. 7 5 7 2 1 . 4 9 8 2 5 . 3 8 4
S. 9 6 6 8 0 1 3 8 . 8 3 3 9 . 4 9 0 10. 2 4 7 11. 1 08 11. 971 14 . 0 61 17. 4 0 3 20. 000 2 4 . 6 5 0

NYDPCD PEPSQ -Au IN C . /  C P I 5. 9 6 6 6 . 202 6 . 2 8 7 6 . 3 6 5 6 6 5 4 6 . 8 91 6 . 9 8 0 7 . 1 5 2 7 . 6 3 6 7. 8 2 8 8 . 1 3 3
5. 9 6 6 6 . 202 6 . 2 8 7 6 . 3 6 4 6 . 6 5 4 6 . 8 8 5 6 . 9 6 4 7. 1 3 9 7 . 6 0 3 7 . 7 7 0 8 . 0 5 2
5. 9 6 6 6 . 202 6 . 2 8 7 6 . 3 6 5 6 . 6 6 7 6. 9 4 9 7 . 1 30 7 . 0 1 8 7 . 1 4 3 7. 8 6 3 8 . 0 51
5. 9 6 6 6 . 202 6 . 2 8 7 6 . 3 6 5 6 . 6 5 4 6. 8 91 6 . 9 8 0 7 . 1 52 7 . 6 3 6 7 . 8 2 8 8 . 1 3 3

i -p p f  i n d e x  FARMENS COSTS 1 0 0 9 1. 2 8 8 1. 441 1. 5 4 3 1. 6 0 3 1. 6 8 2 1. 7 9 2 2 . 0 6 0 2 . 4 0 5 2 . 7 0 2 3. 210
1. 0 0 9 1. 2 8 8 1. 441 1. 5 4 3 1. 6 0 3 1. 6 8 2 1. 7 9 5 2 . 0 6 8 2 . 4 3 4 2  741 3 . 2 6 9
1. 0 0 9 1. 2 8 8 1. 441 1. 5 4 3 1. 5 9 5 1. 6 41 1. 7 2 8 2 . 131 2 . 5 81 2. 8 5 6 3 . 3 1 8
1. 0 0 9 1. 2 8 8 1. 441 1. 5 4 3 1. 6 0 3 1. 6 8 2 1. 7 9 2 2 . 0 6 0 2 . 4 0 5 2 . 7 0 2 3. 210

c

j



1 '■■ .■ 1' 'HO 1'J81 198*;. 1983 1984. 1905. 1987. 1990. 1992. 1995.

, .s ■I Of Mr' ■ i:.t. ; r.RP.t ) - j . j 2 356 2 3-rO 323 P. 395 2 467 2 497 2. 543 2. 639 2 699 2. 808
I1 -i 0 2 356 358 2 373 2 392 2 467 2. 490 2 536 2. 618 2 671 2 769
? '10 2 356 --1C. 358 p 3c-.3 2 402 2 513 2 571 2. 453 2. 471 2 664 2 743
-j.i,;, 2 356 S'rO 3^3 2 395 2. 467 2. 497 2. 543 2. 639 2 699 2 800

'..-nCl-'C Cvl.-i ■■ GAB.i-’P lit- tBHL.* i 1 10 351 10. 267 10. 019 10 233 10. 443 10. 474 10. 476 10. 593 10. 668 10 872
11 10 351 10 267 10. 019 10. 223 10. 443 10. 445 10. 447 10. 509 10. 559 10.719
i i :.M2 10 351 10 267 10. 019 10 263 10. 640 10. 786 10. 122 9. 922 10. 531 10 620
11 31L-! 10. 351 10 267 10. 019 10. 233 10. 443 10. 474 10. 476 10. 593 10. 668 10 872

►’ RICE 0- ('•JOE. I t-'LU-: x i 000 2 346 2. 910 2. 6*6 2 631 2. 827 3. 041 3. 469 4. 102 4. 620 5. 395
l fOO 2 346 2. 910 2. 666 2. 631 2. 836 3. 068 3. 576 4. 508 5. 161 6. 243
l 000 2 346 2. 910 2 666 2. 488 2. 114 2. 114 4. 753 6. 13£> 6. 179 6. 243
i .000 2 346 2. 910 2. 666 2 631 2 827 3. 041 3. 469 4. 102 4. 620 5. 395

O-’.S pricl- FTH at t'W  O/C.AL> 0 479 0. 918 1. 134 0. 997 1. 046 1. 122 1. 207 I. 365 1. 596 1. 782 2. 070
o. 479 0. 918 1 134 0. 99 7 1. 046 1. 125 1. 216 1. 400 1. 728 1. 957 2. 345
0. 4 79 0. 910 1. 134 0. 997 1. 000 0. 890 0. 904 1. 782 2. 256 2. 289 2. 351
o 479 0. 918 1. 133 0. 995 1. 039 1. 111 1. 193 1. 349 1. 576 1. 760 2. 045

>■-£:< prod Pfi; f.’U-fLX REP IN GAG 0 '•'36 1. 968 2. 436 2 143. 2. 234 2. 390 2 561 2. 901 3. 405 3. 817 4. 434
0. •V3o 1. 968 2. 436 2. 143 2. 234 2. 397 2. 582 2. 986 3. 728 4. 248 5. 109
0. <?36 1 968 2. 436 2 143 2. 120 1. 823 1. 823 3. 923 5. 024 5. 058 5 109
0 936 1 968 2. 436 2. 143 2. 234 2. 390 2. 561 2. 901 3. 405 3. 817 4. 434

S3 GATt pi-': : ■ GASOL 1WC (3 /GAL) 0 415 0. 872 1 079 0. 949 0. 990 1. 059 1. 134 1. 285 1. 508 1. 691 1 964
0. 415 0. 872 1. 079 0. 949 0. 990 1. 062 1. 144 1. 323 1. 652 1. 882 2. 263
0. 415 0. 872 1. 079 0. 949 0. 939 0. 807 0. 807 1. 733 2. 226 2. 241 2 263
0 415 0. 872 1. 079 0. 949 0. 990 1. 059 1. 134 1. 285 1. 508 1. 691 1. 964

)
-'L C GUAN A; ;; OCT BOAciT (3GAL) 0 . 000 0  125 0 . 1 89 0 . 4 1 5 0 . 7 9 7 1. 3 1 9 1. 9 5 3 2 . 6 2 5 3 . 3 3 4 3. 561 3 . 8 0 9

0 000 0 . 125 0 . 1 89 0 . 4 1 5 0 . 7 9 7 1. 3 21 1. 9 5 4 2 . 641 3 . 3 6 8 3. 5 8 4 3 . 7 9 9
0 000 0  125 0 . 189 0 . 4 1 5 0 . 7 7 8 1. 1 97 1. 6 8 7 2 . 491 3 . 3 6 9 3  6 7 9 3 . 7 9 8
0 . 000 0 . 125 0 . 112 0. 1 5 5 0 . 000 0 . 000 0 . 000 0 . 000 0 . OOO 0 . 000 0 . 000

C ALC ~t' ; w- .t  : i n . i .  f t ;  g a d 0 . 000 0  1 25 0 . 1 89 0. 3 0 0 0 . 3 2 4 0 . 3 5 0 0 . 3 7 7 0 . 4 4 0 0 . 5 5 5 0. 6 4 7 0 . 8 1 5
0. 000 0 . 125 0 . 189 0. 3 0 0 0 . 3 2 4 0 . 3 5 0 0 . 3 7 7 0 . 4 4 0 0 . 5 5 5 0. 6 4 7 0 . 8 1 5
0. 000 0 . 125 0 . 1 89 0 . 3 0 0 0 . 3 2 4 0. 3 5 0 0 . 3 7 7 0 . 4 4 0 0 . 5 5 5 0. 6 4 7 0  8 1 5
0 000 0 . 125 0 . 112 0. 1 55 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 0. 000 0 000

o .: * i c ALC I V : UHQl.F COK*<BGAL) o 000 0 . 000 0 000 0. 1 1 5 0 . 4 7 3 0 . 9 6 9 1. 5 7 6 2 . 185 2 . 7 7 9 2. 9 1 4 2  9 9 4
0 000 0 . 000 0 000 0 . 1 15 0. 4 7 3 0 . 971 1. 5 7 7 2 . 201 2 . 8 1 3 2. 9 3 7 2  9 8 4
0 co o 0 . 000 0 000 0. 1 15 0  4 5 4 0  8 4 7 1. 3 1 0 2 . 091 2 . 8 1 4 3. 0 3 2 2 . 9 8 3
0. 000 0 . 000 0 . 000 0. 000 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000

4



x r 7

■■ r  ' c  rF A 'c :■■£-; w it h  m ..;
1 • V

,;*O0* 
O 000
G •’.•GO 
0 000

19G0 
0  C'9 ’ 
0  0 9 7  
0  0 9  7 
0  0 9 7

l - . v i i ,  
0 1 j-V 
0 . 147 
0 . 147  
0 . 0 ^ 5

198 2 . 
0 . 2 3 6  
0 . 2 3 a  
0 . 2 3 6  
0 . 0 7 9

1 9 8 3  
0. 3 6 0  
0  3 6 0  
0. 3 5 0  
0 000

198 4 . 
0  4 9 0  
0. 4 9 0  
0. 4 3 6  
0 . 000

178 5 . 
0 . 601 
0 . 6 0 3  
0 . 5 04  
0 . 000

1 98 7 . 
0 . 7 6 0  
0  7 7 5  
0  7 5 4
0 . 000

1 9 9 0 . 
0  9 1 2  
0 . 9 2 8  
0. 9 8 3  
0 . 000

1992 . 
0 . 9 5 2  
0. 9 6 8  
0 . 9 9 6  
0. 000

1 9 9 3  
0 . 9 7 9  
0  9 9 0  
0  9 9 9  
0 000

(

. - • . I D  i"AT -L I. 10 P T C T -L 1 .v ro  
i
1. 2 2 0  
1. Z20

0 . 8 0 8  
0 . 0 0 8  
0 . 8 0 8  
0 8 0 8

0. 7 9 8  
0. 7 9 8
0  7 9 8
1 0 1 8

0 . 7 5 0  
0 . 7 5 0  
0 . 7 5 0  
0 . 9 6 9

0. 7 5 7  
0  7 5 7  
0  7 7 3
1. 3 3 7

0  7 9 6  
0  7 9 5
0. 8 7 9
1. 3 3 3

0 . 8 4 4
0  841  
0 . 9 5 2
1 361

0 . 886 
0 . 8 7 6
0 . 7 6 9
1. 3 4 3

0. 9 2 5  
0 . 8 8 7  
0 . 7 3 7  
.1. 3 0 2

0. 9 4 8
0. 8 9 5  
0. 8 2 0
1. 2 6 5

0 . 9 9 4  
0  9 1 7  
0  9 3 3
1. 2 6 8

t

h TOTAI p ■ v. I * /G A L ) 0 . 8 6 7  
0  e-6:7 
Ci. £5 6 7 
0 . B b7

1 6 5 7  
1 6 5 7  
1. 6 5 7  
1. 6 5 7

2  0 3 8  
2 . 0 3 8  
2 . 03B  
1. 5B8

1. 9 0 7  
1. 9 0 7  
1. 9 0 7  
1. 4 5 7

2 . 0 4 9  
2. 0 4 9  
1 9 9 6  
1. 109

2 . 123  
2 . 1 28  
1. 8 3 9  
1. 185

2  2 0 7  
2 . 2 1 7  
1. 8 6 2  
1. 2 6 7

2. 3 3 4  
2 . 3 9 4  
2 . 831  
1. 4 3 4

2 . 3 7 9
2 . 7 31
3 . 3 3 8  
1. 6 7 9

2. 7 4 0
2 . 941
3 . 3 2 3  
1. 8 8 0

3. 0 4 3  
3 . 3 5 9  
3  3 6 0  
2  1 8 3

(

r-G->ss GATf • h lC E  G ASO LIU  < * /G A L ) 0 . 4 1 5  
0 . 4 1 5  
0  4 1 5  
0 . 4 1 3

0 . 8 7 2  
0 . 8 7 2  
0 . 8 7 2  
0 . 8 7 2

1. 0 7 9  
1. 0 7 9  
1 0 7 9  
1. 0 7 9

0 . 9 4 9  
0 . 9 4 9  
0 . 9 4 9  
0 . 9 4 9

0 . 9 9 0  
0 . 9 9 0  
.0. 9 3 9  
0 . 9 9 0

1. 0 5 9  
1. 0 6 2
0 . 8 0 7
1. 0 3 9

1. 134  
1. 144
0 . 8 0 7
1. 134

1. 2 8 5  
1. 3 2 3  
I .  7 3 3  
1. 2 8 5

I .  3 0 8
1. 6 5 2
2 . 2 2 6  
1. 5 0 8

1. 691  
1. 8 8 2
2 . 2 41  
1. 691

1. 9 6 4
2 . 2 6 3  
2 . 2 6 3  
1. 9 6 4

(

(

I! : 1 PR'r U«w L PREMIUM < * /G A L > 0 . 0 1 8  
0 0 1 8  
0 . 0 1 8  
0 0 1 8

0 . 0 4 2  
0  0 4 2  
0 . 0 4 2  
0 . 0 4 2

0  0 5 2  
0  0 5 2  
0 . 0 5 2  
0 . 0 5 2

0 . 0 4 8  
0 . 0 4 8  
0 . 0 4 8  
0 . 0 4 8

0 . 0 4 7  
0 . 0 4 7  
0 . 0 4 4  
0 . 0 4 7

0 . 0 51  
O. 031  
0 . 0 3 B  
0 . 0 31

0 . 0 3 4  
0 . OSS 
0 . 0 3 8  
0 . 0 3 4

0 . 0 6 2  
0 . 0 6 4  
0 . 0 8 3  
0 . 0 6 2

0 . 0 7 3  
0 . 0 8 1  
0 . n o
0 . 0 7 3

0 . 0 6 3  
0 . 0 9 2  
0 . 110 
0 . 0 6 3

0 . 0 9 6  
0 . 112 
0 . 112 
0 . 0 9 6

(

(

SH .P P S H IP r if.'G SAVIN G S l * / G A L ) 0 . 0 3 4  
0 . 0 3 4  
0  0 3 4  
0 . 0 3 4

0  0 4 3  
0 . 0 4 3  
0 . 0 4 3  
0 . 0 4 3

0  0 4 6  
0 . 0 4 6  
0 . 0 4 6  
0. 0 4 6

0 . 0 5 0  
0 . 0 5 0  
0 . 0 5 0  
0 . 0 5 0

0 . 0 3 2  
0 . 0S2 
0. 0 5 2  
0 . 0 5 2

0 . 0 3 5  
0 . 0 5 5  
0 . 0 5 4  
0 . 0 3 3

0 . 0 3 8  
0 . 0 3 8  
0 . 0 5 7  
0 . 0 3 8

0 . 0 6 7  
Or 0 6 7  
0 . 0 6 8  
0 . 0 6 7

0 . 0 7 7  
0 . 0 7 8  
0 . 0 8 3  
0 . 0 7 7

0 . 0 0 6  
0 . 0 8 7  
0 . 0 9 2  
0 . 0 8 6

0 . 102 
0  1 04  
0 . 1 0 5  
0 . 102

'.T  ATE • 57AV-- S.-'JuSIDY (S /G A L ) 0 . 000 
0 . 000 
0 . 000 
0 . 000

0 . 3 0 0  
0 . 3 0 0  
0 . 3 0 0  
0 . 3 0 0

0  4 6 0  
0 . 4 6 0  
0 . 4 6 0  
0 . 010

0 . 4 6 0  
0 . 4 6 0  
0 . 4 6 0  
0 . 010

0 . 4 6 0  
0 . 4 6 0  
0  4 6 0  
0 010

0 . 4 6 0  
0 . 4 6 0  
0 . 4 6 0  
0 . 010

0 . 4 6 0  
0 . 4 6 0  
0 . 4 6 0  
0 . 010

0 . 4 4 0  
0 . 4 4 0  
0 . 4 4 0  
0 . 010

0 . 4 2 0  
0 . 4 2 0  
0 . 4 2 0  
0 . 010

0 . 3 8 0  
0 . 3 8 0  
0 . 3 8 0  
0 . 010

0 . 3 8 0  
0 . 3 8 0  
0 . 3 8 0  
0 . 010

I.

FbT" *10 FEOt- - I .  SUSS I D r ( * /G A L ) 0. 400 

0. 400 

0. 400 

0. 400

0 . 4 0 0  
0 . 4 0 0  
0 . 4 0 0  
0 . 4 0 0

0 . 4 0 0  
0 . 4 0 0  
0 . 4 0 0  
0 . 4 0 0

0 . 4 0 0  
0 . 4 0 0  
0 . 4 0 0  
0 . 4 0 0

0 5 0 0  
0 . 5 0 0  
0 . 5 0 0  
0 . 010

0 . 3 0 0  
0 . 5 0 0  
0 . 3 0 0  
0 . 010

0 . 5 0 0  
0 . 5 0 0  
0 . 5 0 0  
0 . 010

0 . 5 0 0  
0 . 5 0 0  
0 . 5 0 0  
0 . 010

0 . 3 0 0  
0 . 5 0 0  
0 . 3 0 0  
0 . 010

0 . 3 0 0  
0 . 3 0 0  
0 . 5 0 0  
0 . 010

0 . 3 0 0  
0 5 0 0  
0 . 5 0 0  
0 . 010

I

)



)

TA6 ue ?•$

! 1'VUO V?fi 1
'..c r a  ret-. i « -v ■■ 1 1 .1 na 1 t 7

’ ‘ 1 338 1.
t 1 f.’ jj I 333 1 ‘.,7.7
1 . c-5*a 1 338 1. t'16

•LOT f  K 1 . L ■ . : ’ ILL < t/w-L. ■ 1 • ‘}£5 1 373 1 i,*»7
I 1 373 1 C--I7
I Of>U 1 373 1, c>47
1 o 1 373 1 635

*1 C t3»; !!.•;• -L-. T MILl •• KOI 0. ‘” 1 2 1 187 1 439
0 o 1(L> 1. 1Q7 1 439
0 '• 1 i ’ 1 187 1 439
0 ‘71 S 1 187 1 426

, LC1 PRi-:e .. G,.fc. COi'm-' Al.C <*/C-*l. > 1. ; 17 1. 338 1. 627
1 J 1 7 1 338 1. 627
I 11 7 1 338 1. 627
1 1 17 1. 338 1. 616

AlC piv io ;: ..HOLE COM-' -• ROI 1 014 1 206 1 478
1. 014 1. 206 1. 478
1. 014 1. 206 1 470
1 014 1. 206 1. 468

(

(

to
193? 19&3. 1934. 1*705 1987 1990. 1992. 1995.
j. *j:o 1 SSI 1 692 1. e63 2. oas 2 386 P. 596 3 024
1. 43D 1 551 1 692 1. 866 2 097 2 421 2 . 632 3 081
1. 430 1 543 1 635 1 772 2 176 2. 527 2. 725 3 136
1.411 1. 483 1. 579 1. 724 1. 926 2. 186 2 378 2. 769

1. 430 1 551 1. 692 1. 863 2. 085 2. 386 2 596 3 024
1. 430 1 551 1 692 1. 866 2. 097 2. 421 2. 632 3 081
1. 430 1 543 1. 635 1. 772 2. 176 2. 527 2. 725 3 136
1.411 1. 483 1. 579 1. 724 1. 926 2 106 2. 378 2. 769

1. 207 1. 320 1. 449 1. 604 1. 787 2. 039 2 206 2. 560
1. 207 1. 320 1. 449 1. 606 1. 798 2. 069 2. 236 2. 609
1. 207 1. 312 1. 398 1. 523 1. 868 2 154 2. 312 2 656
1. 1E3 1 251 1. 336 1. 465 1. 629 1. 838 1. 983 2 304

1. 433 1. 567 1. 725 1. 890 2. 144 2. 466 2 717 3 186
1. 433 1 567 1. 726 1. 892 2. 155 2. 499 2. 753 3. 242
1. 433 1. 559 1. 669 1. 804 2. 236 2. 603 2 857 3. 297
1. 417 1 514 1. 633 1. 772 2. 008 2. 295 2 532 2. 971

1 2 /4 1. 402 1. 552 1. 705 1. 932 2. 219 2. 439 2. 856
1. 274 1. 402 1. 553 1. 708 1. 942 2. 249 2. 471 2. 906
1. 2 /4 1. 394 1. 500 1. 626 2. 017 2. 337 2. 563 2 956
1. 258 1. 349 1. 460 1. 588 1. 796 2. 048 2. 254 2. 640

)

)

)

)

)

/



17+
7 

U

T * $ l g  7-6>

19ho iva;
. ::c > > ' ! . . .»  •"u rt *"' •' o -m VI';. 1 105 1 1

0 •,3 c* 1 105 1 I n  3
•:■ -So 1 105 1 11,5

o ■■‘So 1 105 1 l«v5

: :  i • ‘ R R V  i; . 'O R H. 1 C 1 T t V> •'*>5 1 3 2 7 1 4 3b
o. ‘>95 1 3 2 7 1 4 36
o •"95 1 3 2 7 1 4 3 6
0 ■795 1 3 2 7 1 4 3 6

Ii-7-,9 - r i -jc i - . :  :•< f'GR I Au'rt 1 0 0 0 1 304 1 441

i . COO 1 304 1 441

i . COO 1 304 1 441

l . 0 0 0 1 304 1 441

COTII I’ R IC t  !■ f-QR OTHKP COST 5 0 9 9 9 1 2 7 5 1 426

0 « 9 9 1 2 7 5 1 426
Ij ‘?99 1 275 1 4 2 6
0 999 1 275 1 4 2 6

f r  RT fJR ia :  i  -i.-.N ••or FR EIG HT 0 997 1 241 1 347
0 997 1 2 41 1 347
0. •f 97 1 241 1 347
0. 997 1 241 1 347

n

1982: 1983. 1994. 1935 19B7 1990. 1992. 1995.

1.
1.
1.
1.

276 1 316 1 360 1. 464 1. 712 2 029 2 321 2 835
276 1. 316 1. 369 1 467 1. 724 2 068 2. 359 2 909
276 1 303 1. 325 1. 400 1. 799 2. 196 2 439 2 912
276 1 316 1. 360 1 464 1. 712 2. 029 2. 321 2 835

504 1 526 1 565 I. 635 1. 635 2. 028 2. 249 2. 632
504 1. 526 1. 567 1 641 1. 850 2. 073 2 301 2 713
504 1 512 1. 497 1. 539 1. 960 2. 273 2. 418 2 753
504 1 526 1. 565 1. 635 1 835 2. 028 2. 249 2 632

521 1. 632 1. 707 1. 828 2. 140 2. 482 2. 811 3. 308
521 1. 632 1. 708 1. 833 2. 154 2. 525 2. 843 3. 460
521 1 626 1. 675 1. 777 2. 214 2. 687 2. 976 3. 503
521 1 632 1. 707 1. Q28 2. 140 2. 482 2. 811 3 388

527 1. 586 1. 665 1. 774 2. 039 2. 380 2. 674 3 177
527 1. 586 1. 665 1 776 2. 047 2. 409 a. 713 3 233
527 1. 579 1. 624 1. 710 2. 109 2. 554 2. 827 3. 284
527 1. 586 1. 663 1. 774 2. 039 2. 380 2. 674 3. 177

445 1. 516 1. 600 1. 693 1. 934 2. 246 2. 501 2. 960
445 1. 516 1. 601 1. 695 1. 944 2. 277 2. 333 3. 018
445 1 511 1. 371 1. 650 1. 967 2. 408 2. 674 3. 033
445 1. 516 1. 600 1. 693 1. 934 2. 246 2. 501 2. 960

i,

J

J



1^80.

: VI •'•fj [Cl: . ! 'i.'R •• , V‘V 1 I’ 7 5 1
1 275 1
1 275 1

"
!y 1 2 7  5 1

fHL . t :~r- im.: i H'f/ ' I0 I.‘ ) , 1 . 434 1
t •L’ l.-: 1 434 1
1 <•’ 1 I1 1 434 1
1 c.-1 1 434 1

T Hi: l  j r ; c o r (Hi/TON) 0 •’ I 3 1 030 1
0 ■‘ 13 1. 030 1
0 . 1 3 1 030 1 .

0 '713 1 030 1

THE i” . i :t. of cc;ii i H*- /  T Of.1) 100 2 369 3.
i'. 1 0 0 2 . 369 3.
i ’ 1 00 2 369 3.
- 100 2 369 3.

ojO THt- M E  OF CORU! OIL (4/LB) o. 307 0 263 0.

0 j07 0 263 0 .

0 307 0 263 0.

0. 307 0. 263 0.

1
(

c

a .

1982 1983 1984. 1985. 1987 1990 1992. 1995.
1 s;.1 / 1 586 1 665 1. 774 2 037 2. 380 2 674 3. 177
1. 527 1. 586 1. 665 1. 776 2 047 2 409 2, 713 3. 235
1 527 1 579 1. 624 1. 710 2 109 2. 554 2 827 3. 284
1. 527 1 586 1. 665 1 774 2. 039 2. 380 2. 674 3 177

1 461 1 654 1 897 2 018 2. 426 2. 836 3. 287 3. 942
1. 461 1. 654 1. 898 2 019 2. 429 2. 857 3. 323 3. 990
1 461 1 646 1. B47 i . 959 2 522 2 944 3. 471 4. 044
1. 467 1. 686 1. 914 2 019 2. 414 2. 825 3. 283 3. 949

1. 2C9 1. 362 1. 557 1. 646 1. 987 2. 325 2. 709 3. 255
1. 209 1. 362 1. 558 1. 646 1. 989 2. 342 2. 733 3. 293
1 209 1 356 1 519 1. 602 2. 0£3 2. 415 2. 862 3. 336
1. 217 1. 399 1. 588 1. 666 2. 003 2. 345 2. 737 3. 298

2 7B 0 3. 132 3. 581 3. 705 4. 571 5. 348 6. 230 7. 487
2. 760 3 132 3. 582 3. 787 4. 575 5. 386 6. 297 7 575
2. 780 3. 118 3. 493 3. 685 4. 744 5. 553 6. 582 7. 673
2. 79a 3. 218 3. 6S1 3. 832 4. 601 5. 394 6. 294 7 586

0. 333 0 269 0. 309 0. 330 0. 396 0. 463 0. 533 0. 643
0 . 253 0 269 0. 309 0. 330 0. 396 0. 466 0. 541 0. 649
0. 253 0 268 0. 301 0. 320 0. 412 0. 480 0. 565 0. 658
0. 253 0 274 0. 311 0. 328 0. 392 0 459 0. 532 0. 640

)

)

o l
‘I 6
•1X6-l.L'6
426

70
702
70?
705

379
379
379
384

171
171
171
162
238
238
238
238

J



/

Tm l b  ?,r
P*4-B t j

G U A U T IT V  0." I-.- - C T 'i

i  '■ i'r: 1 9 8 0 1901 1 9 8 2 1983 . 1904. 1905. 1907. 1990. 1992. 1995.
v c '}U.~NT; • :: : ' 5 i K l . B l i ) < • ~:t ‘0 0 0 0 0 0. 0 0 0 0. 760 3. 120 6 335 10. 384 14. 399 18 315 19. 204 19. 731

0 00 0 0 0 0 0 0 0 0 0 0. 760 3 115 6 397 10 392 14 505 18 540 19 352 19 666
0 000 0 0 0 0 0 0 0 0 0. 760 2 990 5 594 0 632 13. 516 18 541 19. 979 19 660
0 00 '} 0. 0 0 0 0 0 0 0 0. 000 0 000 0 000 0. 000 0. 000 0. 000 0. 000 0. 000

( on G'JiiNT l ' ■ c-:-m • BL.B5) 0 COO 0. 206 0 313 0. 495 0. 535 0. 577 0. 622 0. 726 0. 916 1. 068 1 345
0 GOO 0 206 0. 313 0. 495 0. 535 0. 577 0. 622 0. 726 0. 916 1. 068 1 345
0 000 0 206 0 313 0. 495 0. 535 0. 577 0. 622 0. 726 0. 916 1. 068 1. 345
0 COO 0. 206 0 185 0. 256 0 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

OCOf- QUANTi 'i . r j * F (E l.E S ) 0 000 0 731 1. 110 1. 759 1. 899 2. 051 2. 209 2. 578 3. 252 3. 791 4 776
( 0. 000 0. 731 1. 110 1. 75S 1. 899 2. 0 51 2. 209 2. 578 3. 252 3. 791 4. 776

0 000 0. 731 1. 110 1. 753 1. 899 2. 051 2. 209 2. 578 3. 252 3 791 4. 776
0 . 000 0. 731 0. 658 0. 908 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

(
OCOO Q lM tt : O IL (B L B S ) 0 . 000 0 101 *0. 153 0. 243 0. 262 0. 283 0. 305 0. 356 0. 450 0. 524 0. 660

0 000 0. 101 0. 153 0. 243 0. 262 0. 283 0. 305 0. 356 0. 450 0. 524 0. 660
0 000 0. 101 0. 153 0. 243 0. 262 0. 283 0. 303 0. 356 0. 450 0. 524 0. 660
0. 000 0. 101 0. 091 0. 126 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

BU = eush£'..

BHU zr BILLION BUSHELS

MAC s MILL [ 0*.? ACRES

HHAC w HUNI^tD fULLIOU ACRES

MRU s hunK i-t BUSHELS PER ACRE

t b a pound

BLBS s BH.L 10’.!S OF POUNDS

in = HUKHf-J.:. 5 OF DOLLARS

DHL = earp c...-:,

MPRL - HILL I -!. BARRELS

BURL Bll.Li.J^ UARREl.S

KOAS = ■11 LL i ■>.. GALLONS

BOAL = BILL mu GALLON'S
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■; i -i 1 . 0 . 

..:i i . i •;-?•:.',ii, . • al. t!

.. i . i 

: jj 

i

p/.:

h

r> *»•

j. i ... t 1'. r;o r on 198J!. 1983. 1984. 1985. 1987 1990. 1992. 1993.

pto riy ?■ - . ‘i ■ '.CM q *’ iVO c.'.. 44V 2. 683 3. 385 3. 762 4. 378 5. 084 5. 695 6 733

Lj 2 4 3 ^V'9 2. 449 2 896 3 399 3 7 73 4 483 5 263 5 955 6 885

■ so J'24 "3 2 449 2 883 3 385 3. 7 70 3 997 5 113 l>. 700 6 680

i *! i>24 3 L’:;9 2 449 2. 833 3. 385 6. 029 4. 696 5. 059 b. 766 6 735

• ''CPI E>' ! • 0f\IJ ,' <f-'| '. so 1 953 '-tCl 3 ^ 1 649 1. 868 2. 097 n 189 2. 225 2. 229 2. 227 2. 221

i!0 l 953 2 3-(b 1. 649 1 B76 2. 106 2. 195 2. 278 2. 307 2 329 2 270

j' i ‘•.'0 l 953 2 34T> 1 649 1 868 2. 097 2 193 2. 038 2. 240 2. 227 2 203

1LJ0 l 9 b3 n 34 i> 1. 649 1 868 2. 097 3 512 2. 391 2. 215 2. 256 2. 221

.'.IS f a t l-l.V CIK <; OH pi < ttflL' ' ft 7. 947 6 63J 8 115 8. 139 7. 791 8 013 9. 012 9 733 10. 368 11. I l l

t, r̂ Qt> 7. 947 6. 651 8 115 8. 143 7. 771 8. 043 9. 101 10. 041 10. 747 11.478

6. 7. 947 6. 651 8. 115 8 139 7. 750 8. 017 9. 549 9. 508 10. 206 11.171

6 7 947 6 651 8 115 8. 139 7 751 8. 025 8. 876 9. 641 10. 268 10. 949

fit- CORN GtitUJN * BliU) 6. i’B? 7 942 6. 643 8 097 8. 102 7. 688 7. 919 8. 883 9. 391 10. 194 10. 926

6 c?as 7. 942 6. 643 8 097 8 102 7. 703 7. 946 8. 946 9. 821 10. 496 11. 229

* ~S5 7 942 6. 643 8. 097 8. 102 7. 687 7. 922 9. 449 9. 364 10. 043 10. 992

t, 7. 942 6 643 8. 097 8. 102 7. 688 7. 919 8. 774 9 487 10. 101 10. 778

.03 1. A*-I) PLANTED IN C Of<M 0. 4 0 :-? 0 349 0 369 0. 377 0. 376 0. 367 0. 359 0. 380 0. 370 0. 367 0. 357

0. “ 02 0. 349 0. 369 0. 377 0 376 0. 367 0. 361 0. 384 &. 381 0. 381 0. 369

0 •*o:i 0. 349 0. 369 0. 37 7 0. 376 0. 367 0. 359 0. 399 0. 359 0. 361 0. 360

0. •102 0 349 0 369 0. 377 0. 376 0. 367 0. 359 0. 330 0. 364 0. 364 0. 351

A*.. PL AN I t  I) IN CORN ■ HI1AC 0. £43 0. 015 0. 040 0. 860 0. 828 0. 834 0. 844 0. 931 0 953 0. 982 1. 001

0. 84 5 0. 015 0 848 0. 860 0. 828 0. 836 0. 848 0. 941 0. 984 1. 023 t. 033

0. -245 0 815 0 848 0. 860 0. 828 0. 834 0. 844 1. 013 0. 923 0. 963 1. 009

0. «4b 0. 815 0 848 0. 860 0. 828 0. 834 0. 844 0. 916 0. 939 0. 970 0. 963

. :o AC- ••. HmRVEfc TE D C ORN ( AC ) 0 •'15 0 724 0. 730 0 737 0 709 0. 715 0. 723 0. 799 0 817 0. 842 0. 858

0 71b 0. 724 0 730 0. 737 0. 709 0. 717 0. 726 0. 806 0. 844 0. 876 0. 890

0 ?15 0. 724 0. 730 0. 737 0. 709 0. 715 0. 723 0. 871 0 791 0. 825 0. 865

0 ’ 15 0. 724 0 730 0. 737 0. 709 0. 715 0. 723 0. 783 0. 805 0. 832 0. 843

i i ' C);‘ COM-1 (HBU/AO 0 679 1. C97 0. 910 1. 099 1. 142 1. 075 1. 093 1. 112 1. 174 1. 211 1. 273
o tv 7 9 1. 097 0 910 1. 099 1. 142 1. 074 1. 094 1. 109 1. 164 1. 19S 1 261

0 ft/-? 1 097 0. 910 1. 099 1 142 I 075 1. 095 1 083 1. 184 1. 217 1. 271

c -7; 79 1 097 0 910 1. 099 1. 142 1. 075 1. 095 1. 117 1. 179 1. 214 1. 279

. .::ro ■ cf corn euuiv 0 jOO 0. 005 0. 0 0 8 0. 018 0 037 0. 063 0. 095 0. 129 0. 164 0. 174 0 185
r, 000 0. 0 0 5 0 0 0 8 0. 018 0. 041 0 068 0. 098 0. 154 0 220 0. 251 0. 250

0 ; oo 0 0 0 5 0 0 0 8 0. 018 0. 037 0 063 0. 095 0. 100 0. 144 0. 163 0. 179

0 o oo 0 0 0 5 0. 0 0 8 0. 018 0 037 0 063 0. 106 0. 102 0. 154 0. 167 0. 172



217
 U

0

3.^ a
■ "l I- 'NO 1' Lv82 19fc-3 1984. Wiv5 19G7. 1990. 1992. 1995.

f* TO “ i ui - .• '• V 6 7. 813 H 329 7. 876 211 9. 075 9 853 10. 433 11.180
7 9'72 6 - :;y 7 813 U r>37 7 897 8. 223 9. 176 10 147 10. 821 11 348
7 V92 £ 7 813 8 329 7. 8 /5 8 201 9. 318 9. 666 10. 386 11 213
V 992 6 ‘ T,H 7 013 8. 329 7 876 8. 104 B. 808 9 836 10. 308 10. 997

' i o < -  ■. j 11;;.'1-.1 .• a 'u-:i 248 4 « 2 5. 2C<2 5. 635 5 841 6. 070 6. 420 7. 018 7. 279 7. 613
■I. i l s 240 4 932 5 232 5 658 5 868 6. 082 6 581 7. 383 7. 783 8. 062
•i i m b 246 4 9 32 5. 232 5 635 5. 841 6. 068 5. 923 6. 876 7. 229 7. 569
>'! 5 248 4 V.i2 5. 232 5 635 5. 841 5 597 5. 997 7. 007 7. 197 7. 527

F ‘ . ONSOf-ir Av- fuOO >’ it 0 0 *75 0. 711 0. 616 0 640 0. 658 0 669 O. 697 0 764 0. 796 0. 846
0 c.i »j 0 6 /5 0. 711 0. 616 0. 639 0. 658 0. 669 0 694 0. 760 0. 791 0. 843
o ?‘>0 0- 675 0 711 0. 616 0 640 0. 658 0. 669 0. 705 0. 764 0. 796 0. 847
0 SbO 0 6/5 0 711 0. 616 0. 640 0. 658 0. 608 0. 689 0. 765 0. 793 0. 846

ID ■. as fi-.eo tu n u ) 3 v :n 4. 519 4. 139 4. 441 4. 669 4. 650 4. 620 4. 673 4. 922 5. 038 3. 241
3 371 4. 519 4 139 4. 441 4. 666 4. 644 4. 613 4. 641 4. 838 4. 974 5. 193
?, 571 4. 519 4 139 4. 441 4. 669 4. 650 4. 618 4. 391 4. 934 5. 096 5. 233
.) 371 4. 519 4 139 4. 441 4. 669 4. 650 4. 123 4. 464 4. 983 5. 032 5. 257

Al C ■ cc.suuk top AL.c <snio 0 <■'. 00 0 054 0. 08? 0. 176 0 327 0. 332 0. 702 1. 048 1. 331 1. 424 1. 529
0 COO 0. 054 0. oen 0. 176 0. 353 0. 367 0. 800 1. 246 1. 763 2. 017 2. 026
0 000 0. 054 0 oe2 0. 176 0. 327 0. 332 0. 781 0. 828 1. 179 1. 337 1 485
0 000 0. 054 0. 062 0. 176 0. 327 0. 532 0. 863 0. 844 1. 257 1. 370 1. 424

IU V A r iM il .’ r.' TO IUV OF CORN (NPU> 0. 0. 314 -0 584 0. 248 0. 196 -0  301 -0. 206 0. 148 -0. 023 0. 034 0. 020
0 405 0. 314 -0. 584 0. 248 0. 193 -0. 298 -0. 198 0. 147 0. 003 0. 068 0. 018
0 4EJ? 0. 314 -0- 584 0. 248 0. 196 -0. 301 -0. 208 0. 656 -0. 034 0. 031 0 070
0 495 0. 314 -0. 564 0. 248 0. 196 -0. 301 -0. 816 0. 478 -0. 046 0. 043 -0. 074

0 £. t o f  c o r k  fB b U ) 1 4.CM y 430 390 2. 331 2. 497 2. 336 2. 347 2. 507 2. 858 3. 106 3. 343
1 '.84 2 430 •> 390 2. 333 2. 486 2. 326 2. 340 2. 449 2. 761 2. 970 3 468
1 r,84 2. 430 2 390 2. 333 2. 497 2. 336 2. 342 2. 737 2. 844 3. 106 3. 574
1 2 430 2 . 390 2. 333 2. 497 2. 336 3. 323 2. 334 2 873 3. 066 3 543

0 CARi ' , • .  OF COrttJ FROM T t HB'.I > ^94 1 618 1 034 1. 282 1. 478 1. 177 0 971 1. 172 1. 280 1. 360 1. 422
0 1 618 1. 034 1. 202 1. 474 1. 177 0. 978 1. 169 1. 350 1. 430 1. 370
0 E ti4 1 6 1 8 1 0 3 4 1. 2B2 1. 478 1. 177 0. 969 0. 803 1. 249 1. 333 1. 421
0 tj£34 1 6 1 8 I 0 34 1. 2 6 2 1. 478 1. 177 0. 361 1. 139 1. 338 1. 216 1. 409

(



T A t t e \
PA4-£$

..'I-..: I 9 BO. 1■->31 1 '>132 1 96 3 1984 . 1985 . 1 98 7 . 1 99 0 . 1992. 1 9 9 9 .
•'01. F5> / P C  0 . C/ ’ ;; 4 « i 2 1 a:-i 4 2. 7 15 2. 6 3 3 2  4 8 9 2. 591 2 . 6 1 4 2. 731 2  7 81

1 2  ‘* a i 2 3*1 2. 8 3 4 2. 6 9 4 2  6 1 7 2  4 9 0 2  5 0 4 2 . 5 1 2 2. 5 8 9 2  7 1 8
.7 . c c! 481 2 3<i 1 2. 8 3 4 2. 7 1 5 2  6 3 0 2. 4 8 8 3 . 0 9 3 2  5 6 9 2 7 1 0 2  8 3 5

: o "* 2  481 j<-J 2. 8 3 4 2  7 1 5 2. 6 3 3 3. 4 44 2. 1 36 2 . 6 4 6 2. 6 8 9 2 . 7 4 4

FF V-.;-. ( » / * ) '• ) •v09 6 ?.bO 7. 7 8 0 6. 9 5 7 7. 821 8 . 9 0 7 9  3 5 3 11. 3 4 6 13. 2 8 8 15. 5 5 3 18. 7 2 7
t,. »:<'9 6. 2 5 0 7 7 8 0 6. 9 5 7 7  7 9 4 8. 8 9 3 9. 3 8 5 1 1 .2 2 3 13. 2 1 9 15. 4 1 9 18. 7 1 9

G'l'V 6  2 5 0 7 7 8 0 6  9 5 7 7. 821 8. 8 9 9 9. 3 6 7 12. 3 8 9 13 . 1 22 15. 4 3 2 18. 9 4 2
cv 6 0 9 6. £*50 7. 7 8 0 6. 9 5 7 7 821 8 . 9 0 7 2 0  7 5 3 10. 0 3 0 13. 3 5 8 1 5 . '5 0 7 18 . 4 8 5

;v c p i Ff»jo-. >^oy /  c>J i  ( * / h u > B IO 4  8 4 5 5 5 36 4. 671 5 0 7 2 5. 5 2 0 5. 4 4 8 5. 7 6 7 9. 8 2 7 6. 0 8 4 6 . 1 7 3
*> 010 4 0 4 5 5. 5 3 6 4 671 5. 0 5 5 5. 511 5. 4 6 7 5. 7 0 4 5. 7 9 6 6. 031 6  171
6. G J 0 4. 8 4 5 5. 5 3 6 4. 6 71 5. 0 7 2 5. 5 1 5 5. 4 5 6 6  3 0 3 5. 7 5 3 6. 0 3 6 6 . 2 4 6
6. Q10 4 8 4 5 5. 5 3 6 4. 671 5. 0 7 2 5. 5 2 0 12 0 9 5 5. 106 9. 8 6 3 6. 0 6 5 6  0 9 5

u v 'S TOT K .  (■'i. 'i OF SOY \BBU> 1 2 8 9 2  2 8 2 1. 8 6 3 2. 0 61 2 . 0 3 2 2 . 1 28 2 . 3 0 4 2 . 3 9 4 2 . 7 5 0 2. 9 91 3 . 2 9 4
1 * 0 9 2 . 2 8 2 1. 8 6 3 2  0 61 2 . 0 3 7 2 . 1 20 2 . 2 9 7 2 . 4 0 5 2 . 7 5 4 2. 9 5 9 3 . 2 9 8
1 2 0 9 2. 2 8 2 1. 8 6 3 2 . 0 61 2 . 0 3 2 2 . 1 29 2 . 3 0 2 2 . 2 9 6 2 , 7 7 8 2. 9 8 9 3 . 2 6 2
1. 0:89 2  2 8 2 1 8 6 3 2 . 061 2 . 0 3 2 2 . 1 2 8 2 . 3 2 0 2 . 6 4 3 2 . 8 1 8 2. 9 21 3 . 3 3 6

■j';. Y SUf-’ ^ l  * OF SOY GROWN <BBU> 1 2 8 9 2 . 2 7 0 I . 8 4 4 2 . 0 2 3 1. 9 6 3 2 . 021 2 . 1 5 0 2 . 1 89 2 . 4 8 9 2  6 71 2 . 9 9 2
1 2 8 9 2. 2 7 0 1 . 8 4 4 2 . 0 2 3 1. 9 6 5 2. 0 1 5 2 . 1 40 2 . 1 62 2 . 4 1 2 2. 5 6 7 2 . 9 0 2
1. 2 8 9 2  2 7 0 1. 8 4 4 2 . 0 2 3 1. 9 6 5 2 . 0 2 3 2 . 1 40 2 . 1 32 2 . 5 4 6 2  7 2 3 2 . 9 6 8
1. 2 8 9 2. 2 7 0 1. 8 4 4 2. 0 2 3 1. 9 6 5 2 . 0 21 2 . 1 50 2 . 4 7 6 2 . 971 2. 6 5 2 3 . 0 5 3

.V  SY 8 ■ -  AP3 PLANTED IN  SOY 0. 2 3 9 0  3 0 7 0 . 3 0 6 0 . 2 7 3 0 . 2 7 0 0 . 2 8 7 0 . 2 9 3 0 . 2 7 9 0 . 2 9 2 0. 2 9 6 0 . 3 0 6
0. 2 3 9 0 . 3 0 7 0. 3 0 6 0 . 2 7 3 0 . 2 7 8 0 . 2 8 6 0 . 2 9 2 0 . 2 7 5 0 . 2 8 2 0. 2 8 2 0 . 2 9 6
0 2 3 9 0  3 0 7 0. 3 0 6 0 . 2 7 3 0 . 2 7 0 0 . 2 8 7 0 . 2 9 3 0 . 2 6 0 0  3 0 0 0. 3 0 3 0 . 3 0 4
0 2 3 9 0. 3 0 7 0 . 3 0 6 0 . 2 7 3 0 . 2 7 0 0 . 2 8 7 0 . 2 9 3 0 . 2 9 8 0 . 3 0 2 0 . 2 9 4 0 . 3 1 3

2 V a i: - v .; PLANTED IN  SOY ( HMAC) 0 3 0 3 0 . 7 1 7 0 . 7 0 2 0 . 621 0 . 6 1 3 0. 6 5 4 0 . 6 0 9 0  6 8 3 0 . 7 5 2 0. 7 9 0 0 . 8 3 9
0. 5 0 3 0 . 7 1 7 0 . 7 0 2 0 . 621 0. 6 1 3 0 . 6 5 2 0 . 6 8 6 0 . 6 7 4 0 . 7 2 7 0. 7 5 7 0 . 8 3 1
0 ^ 0 3 0 . 7 1 7 O ’ 7 0 2 0 . 621 0. 6 1 3 0 . 6 5 4 0 . 6 8 9 0 . 6 6 3 0 . 7 71 0. 8 0 8 0 . 8 5 2
0 . 5 0 3 0. 7 1 7 0 7 0 2 0 . 621 0. 6 1 3 0 . 6 5 4 0 . 6 8 9 0 . 7 8 0 0 . 7 7 9 0. 7 0 4 0 . 8 7 8

HARVESTED SOY 0. 4 9 4 0 . 7 0 5 0. 6 8 8 0 . 6 1 3 0. 6 0 7 0 . 6 4 6 0 . 6 0 0 0 . 6 7 7 0 . 7 4 S 0. 7 0 3 0 . 8 5 1
0 4 9 4 0 . 7 0 5 0. 6 8 8 0 . 6 1 3 0. 6 0 7 0 . 6 4 4 0 . 6 7 7 0 . 6 6 0 0 . 7 2 2 0. 7 3 2 0 . 8 2 5
0. 4 9 4 0  7 0 5 0 6 8 8 0 . 6 1 3 0 . 6 0 7 0 . 6 4 6 0 . 6 8 0 0 . 6 9 9 0 . 7 6 3 0. 7 9 9 0 . 8 4 4
0 4 9 4 0. 7 0 5 0. 6 8 8 0 . 6 1 3 0  6 0 7 0 . 6 4 6 0 . 6 8 0 0 . 7 6 7 0 . 7 7 0 0. 7 7 7 0 . 8 6 9

> ' /'■ i i t - . . : .  c r  s o y  (H f iu /A C ) 0. 261 0. 3 2 2 0 2 6 8 0. 3 3 0 0. 3 2 4 0. 3 1 3 0 . 3 1 6 0 . 3 2 4 0 . 3 3 4 0. 341 0 . 3 3 2
0 c?61 0 . 3 2 2 0. 2 6 8 0 . 3 3 0 0 U3 2 4 0  3 1 3 0 . 3 1 6 0 . 3 2 4 0 . 3 3 4 0. 341 0 . 3 5 2
0 261 0. 3 2 2 0 2 6 8 0 . 3 3 0 0  3 2 4 0  3 1 3 0 . 3 1 6 0 . 3 2 4 0 . 3 3 4 0 . 341 0 . 3 5 2
0. 2 6 1 0. 3 2 2 0. 2 6 8 0 . 3 3 0 0  3 2 4 0 . 3 1 3 0 . 3 1 6 0 . 3 2 3 0 . 3 3 4 0. 341 0 . 3 51

■v.-:y£Q S'.'Pri. Or SOY EG I VS. <HBU> 0. 000 0  0 1 2 0 0 1 9 0  0 3 3 0. 0 6 7 0. 1 06 0  194 0 . 2 0 9 0 . 2 6 0 0. 2 8 0 0 . 3 0 2
o 0 0 0 0 . 0 1 2 0 0 1 9 0. 0 3 9 0  0 7 2 0 . 113 0 . 157 0 . 2 4 2 0 . 3 4 2 0. 391 0 . 3 9 6
r<. co o 0. 0 1 2 0 0 1 9 0 . 0 3 3 0  0 6 7 0 . 1 06 0  154 0 . 1 64 0 . 2 3 2 0. 2 6 3 0 . 2 9 4
0 0 0 0 0  0 1 2 0 0 1 9 0 . 0 3 8 0. 0 6 7 0 . 1 06 0 . 170 0 . 1 67 0 . 2 4 6 0. 2 6 9 0 . 2 8 2

c



TA&LG 3.9 y

TG i

ItW

vn
O

!-1 ■ i ■ 1 ■’VtJO 1' i 198c? J 9H3 1984 . 193 5 . 1 9 8 7 . 1 9 9 0 1992. 1 9 9 3 .
1. . 1 2 <L' *i u 1 K.-/' 2  O'Ji, 2 0 5 9 2. 151 2. 3 2 8 2. 4 1 5 2  7 7 0 2. 9 69 3. 311

1 •i.jr.i 2. 2>ie 1 . 2  0 3 6 2. 0 6 3 2  151 P.. 3 2 2 2  4 2 5 2 . 774 2. 9 77 3  3 1 6
1 2  ;m u 1 >369 2 . 0 ? o 2. 0 5 9 2. 1 52 2  3 2 5 2 . 291 2 . 7 9 9 3  0 07 3. 2 7 8
1 L t)3 2 2 4 0 1. 0 6 9 2. 0 3 6 2. 0 5 9 2 . 151 2  331 2. 6 1 8 2 . 8 1 2 2 . 940 3  3 5 4

>■■ t:F S'J •. »- F C lIv 1 ii I*’V ? ! -• £ t> 1 . 2 3 s 1 1 16 1 2 1 3 1 2 2 9 1. 2 9 3 1. 3 7 2 1. 4 2 5 1. 581 1. 6 7 6 1 7 8 0
0. n o t 1 . 2  35 I l i t . 1 2 1 3 1. 231 1. 2 9 4 1. 3 7 0 1. 4 2 9 1. 5 8 0 1. 6 7 6 1 7 7 7
0 >/ '_1 1 2 3 5 1 116 1. 2 1 3 1. 2 2 9 1. 2 9 4 1. 3 71 1. 3 5 0 1. 5 8 8 1. 6 84 1 7 7 2

■ 0 6 1. 2 3 5 1 116 1. 2 1 3 1. 2 2 9 1. 2 9 3 0 . 8 6 5 1. 4 9 7 1. 5 87 1. 6 7 6 1. 7 8 3

<.;.i TO MG' IN  1NV «. > - 0 1 4 * 0  1 05 - 0 041 - 0 .  0 3 4 - 0 .  0 1 9 - 0 .  0 0 2 0 . 0 2 2 0. 0 0 3 0 . 0 1 3 0 . 0 15 0 . 0 1 2
- 0 0 . 1 85 - 0 . 041 - 0 .  0 3 4 - 0 .  0 1 8 - 0 .  0 0 3 0 . 021 - 0 .  0 0 0 0 . 0 1 2 0 . O i l 0 . 0 1 8
- 0 .4 2 0 . 1 85 - 0 . 041 - 0 .  0 3 4 - 0 .  0 1 9 - 0 .  0 01 0 . 0 21 0 . 0 3 9 0 . 0 2 0 0 . 0 35 0  0 0 4
- 0 142 0  1 85 - 0 . 041 - 0 .  0 3 4 - 0 .  0 1 9 - 0 .  0 0 2 - 0 .  137 0 . 0 0 7 0 . 0 5 6 - 0 .  0 1 9 0  0 2 6

Or-’ SGY <rbu) 0. V 64 0. 8 2 0 0. 7 Q3 0 . 8 5 6 0 . 8 4 8 0. 8 5 9 0 . 9 3 4 0 . 9 8 6 1. 1 76 1. 2 78 1. 5 1 9
0. ? 64 0  8 2 8 0. 793 0 . 8 5 6 0. 851 0. 8 61 0 . 931 0 . 9 9 7 1. 1 8 2 J. 2 9 0 1. 5 2 0
0. 5 6 4 0. 8 2 8 0 . 7 93 0 . 8 5 6 0 . 8 4 8 0. 8 6 0 0 . 9 3 3 0 . 9 0 2 1. 191 1. 2 8 3 1. 5 0 2
0. 5 6 4 0. 8 2 8 0 7 9 3 0 . 8 5 6 0 . 8 4 8 0 . 8 5 9 1. 6 0 3 1. 114 1. 1 69 1. 2 8 2 1. 5 3 9

fcR OF I' FROM 1 OBU) 0. 1 03 0 . 3 5 9 0 3 1 8 0 . 2 8 4 0 . 2 6 6 0. 2 6 4 0 . 2 8 6 0 . 2 8 5 0 . 331 0 . 3 5 4 0 . 4 0 3
0, 103 0 . 3 5 9 0 . 31B 0 . 2 8 4 0 . 2 6 6 0. 2 6 3 0 . 2 8 4 0 . 2 8 2 0 . 3 2 0 0 . 3 39 0 . 3 8 9
0 103 0  3 5 9 0 . 3 1 8 0 . 2 8 4 0. 2 6 6 0 . 2 6 4 0 . 2 8 6 0 . 2 6 3 0 . 3 4 2 0 . 3 64 0 . 3 9 7
0. 103 0 . 3 5 9 0 . 3 1 8 0 . 2 8 4 0. 2 6 6 0. 2 6 4 0 . 1 27 0 . 3 4 6 0 . 3 4 3 0 . 351 0 . 4 1 5



T * t  t r  ?.t
!• ! 'i V- 1 1 'BO 1 ••

r  fi £ C f i -i ;; » :- : i *» 9 4 6 *!
:; i 9 4 6 4

3 9 4 6 4
::n 3 V 46 4 .

r - - . " :c p i ;’ K i : r f C l-; :;j o 3 0 5 7 3
C.’ !' 30 3 0 5 7 3.

-j -> 3 0 5 7 3.
::3o 3 0 5 7 3

TOTAL. : „•*' r i . ’\ OF WHEAT < B liiJ  > OHS 2 3 6 8 2
-yi 0 3 5 2 3 6 8 2.
P.. 0 3 5 2 3 6 8 2.
2. 0 3 3 2. 3 6 8 2.

i-^H S U i-f'i ■ Or WHPAT <L“BU> 0 3 3 2. 3 6 8 2.
C. . 0 3 3 2. 3 6 8 2
o 0 3 3 2 3 6 8 2 .
2. C 39 2 3 6 8 2 .

A P U Ii3 \ . PLANTED IN  WHEAT 0 3 3 9 0. 3 4 4 0.
0. 3 59 0 3 4 4 0.
0 3 59 0 3 4 4 0
0 3 3 9 0. 3 4 4 0 .

^ - UH AO- t> : P LA M lE D  WHEAT iH U A C ) 0 . 7 35 0. 8 0 3 0 .
0. 7 3 5 0. 8 0 3 0 .
0 7 5 3 0. 8 0 3 0 .
0 . 755 0. 8 0 3 0 .

AHiJH ai;,-. HARVESTED WHEAT( HKAC> 0. 6  6 5 0. 7 0 9 0 .
0. 6 6 3 0 . 7 0 9 0 .
0 . 6 6 5 0. 7 0 9 0 .
0. 6 6 5 0. 7 0 9 0 .

> ;jh V I 1: l . r  WHEAT (H H U /A C ) 0 3 0 6 0. 3 3 4 0
0 3 0 6 0. 3 3 4 0 .
0 3 0 6 0 3 3 4 0 .
0. 3 0 6 0 . 3 3 4 0.

c

P A te  s
1 9 8 ;' 19&3. 1984 . 1 9 0 5 . 1 98 7 . 1 9 9 0 . 1992. 1 9 9 5 .

4 4 0 5 4. 8 1 6 5 0 0 5 3 2 3 8 6. 031 7 . 0 1 0 7. 7*>4 9. 2 2 9
4 4 0 5 4. 8 1 7 5. 0 0 4 5. 2 4 2 6. 0 3 2 7 021 7. 8 1 2 9  2 6 1
4. 4 0 5 4. 8 1 6 5  0 0 5 5. 2 4 3 5. 8 0 7 6 . 9 5 5 7. 7 76 9. £ 31
4 4 0 5 4 8 1 6 5. 0 0 3 13. 0 3 8 3. 6 1 8 7 . 144 7. 7 96 9  2 7 5

ci. 9 5 7 3. 123 3. 1 0 3 3 . 0 5 2 3. 0 6 6 3 . 0 7 4 3. 0 4 9 3 . 0 4 4
g 9 5 7 3  125 3. 1 03 3 . 0 5 4 3. 0 6 7 3 . 0 7 9 3. 0 5 6 3 . 0 3 4
2 9 5 7 3. 125 3 . 104 3 . 0 5 4 2 . 9 5 5 3 . 0 3 0 3. 041 3  0 4 5
2. 9 5 7 3  125 3. 1 03 / .  5 9 7 2  8 5 9 3 . 132 3  051 3  0 5 9

2 . 4 2 8 2. 3 8 3 2. 4 8 9 2 . 5 9 8 2 . 7 3 0 2 . 9 3 6 3. 127 3 . 3 8 6
2. 4 2 3 2. 3 8 5 2. 4 9 0 2 . 5 9 9 2 . 7 3 9 2 . 9 5 9 3. 132 3 . 3 8 0
2. 4 2 3 2. 3 8 5 2 . 4 8 9 2 . 5 9 8 2 . 8 1 3 2 . 9 7 4 3. 123 3 . 3 8 7
2 . 4 i:3 2. 3 8 5 2. 4 8 9 2 . 5 9 8 2 . 9 3 3 2 . 9 3 8 3. 159 3 . 3 8 2

2. 4 2 3 2. 3 8 3 2 . 4 8 9 2 . 59B 2. 7 3 0 2 . 9 9 6 3. 127 3 . 3 8 6
2. 4 2 a 2. 3 8 5 2 . 4 9 0 2 . 5 9 9 2 . 7 3 9 2 . 9 5 9 3. 132 3 . 3 8 0
2. 4 2 8 2. 3 8 5 2. 4 8 9 2 . 5 9 8 2 . 8 1 3 2 . 9 7 4 3. 123 3 . 3 8 7
2 . 4 2 3 2. 3 8 5 2 . 4 8 9 2 . 5 9 8 2 . 9 3 3 2 . 9 3 8 3. 159 3. 3 B 2

0. 3 5 0 0 . 3 4 6 0 . 3 4 6 0 . 3 4 7 0 . 341 0 . 3 3 8 0. 3 3 7 0 . 3 3 6
0. 3 5 0 0  3 4 6 0 . 3 4 6 0 . 3 4 7 0 . 3 41 0 . 3 3 7 0 . 3 3 6 0 . 3 3 5
0 . 3 5 0 0 . 3 4 6 0 . 3 4 6 0 . 3 4 7 0 . 341 0 . 341 0 . 3 3 7 0 . 3 3 6
0. 3 5 0 0 . 3 4 6 0 . 3 4 6 0 . 3 4 7 0 . 351 0 . 3 3 4 0 . 3 4 2 0 . 3 3 6

0 . 7 9 8 0 . 7 61 0 . 7 8 8 0 . 8 1 9 0 . 8 3 4 0 . 8 7 0 0 . 9 0 0 0 . 9 4 3
0 . 7 9 8 0 . 7 61 0 . 7 8 8 0 . 8 1 6 0 . 8 3 6 0 . 8 7 2 0 . 9 0 2 0 . 9 4 1
0 . 7 9 8 0 . 7 61 0. 7 8 8 0 . 8 1 9 0 . 8 6 8 0 . 8 7 7 0. 8 9 9 0 . 9 4 3
0 . 7 9 8 0 . 7 61 0 . 7 8 B 0 . 8 1 5 0 . 9 1 9 0 . 8 6 3 0. 9 1 3 0 . 9 4 2

0 . 711 0 . 6 7 9 0 . 7 0 3 0 . 7 2 7 0 . 7 4 9 0 . 7 7 7 0. 8 0 4 0 . 8 4 3
0. 711 0. 6 7 9 0. 7 0 3 0 . 7 2 8 0 . 7 4 6 0 . 7 7 8 0 . 8 0 6 0 . 8 4 1
0 . 711 0. 6 7 9 0 . 7 0 3 0 . 7 2 7 0 . 7 7 4 0 . 7 8 3 0 . 8 0 3 0 . 8 4 3
0 . 711 0. 6 7 9 0. 7 0 3 0 . 7 2 7 0 . B 19 0 . 771 0 . 8 1 9 0 . 8 4 2

0 . 3 4 2 0. 351 0. 3 3 4 0 . 3 9 7 0 . 3 6 7 0 . 3 8 0 0. 3 8 9 0 . 4 0 2
0 . 3 4 2 0. 351 0 . 3 5 4 0  3 5 7 0 . 3 6 7 0 . 3 8 0 0. 3 8 9 0 . 4 0 2
0  3 4 2 0 . 351 0 . 3 5 4 0 . 3 5 7 0 . 3 6 3 0 . 3 8 0 0. 3 8 9 0 . 4 0 2
0. 3 4 2 0 . 351 0. 3 3 4 0 . 3 9 7 0 . 3 5 8 0 . 381 0. 3 8 8 0 . 4 0 2

)

'Si
7,:*»

7J?G

:j ?>83138
35Q
358

2 6  6266
2 6 6
2 6 6

266
2 6 6
2 6 6
2 6 6

3 2 3
3 2 5
3 2 5
3 2 5

7 4 5
7 4 5
7 4 5
7 4 5

6 6 4
6 6 4
6 6 4
6 6 4

341
341
341
341
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rO WHEAT IN V fK 1 <V3‘0>

G :«F<y- V OF WHFAT (B B U )

CAT^VO'- OF WHEAT FPOM T <PBU>

t o t a l  s ' p l a n t e d  ( h m a o

i •• 1 '.'80 19 S i 1992 . 1«VG3. 1984 . 1 98 5 . 1987 . 1 9 9 0 1992. 1 99 5 .
3*13 2  314 2  4 07 2  4 0 6 2 . 4 9 9 2. 6 2 2 2 . 7 4 3 2 . 9 7 2 3. 140 3 . 3 9 7

>: •! 2 34 3 2  3 14 2. 4 0 7 2 4 0 6 2  5 0 0 2. 6 21 2 . 7 4 7 2 . 9 7 5 3. 144 3  3 9 2
>. 2. 3 4 3 2  314 2  4 0 7 2  4 0 6 2. 4 9 9 2 . 6 2 0 2 . 8 0 0 2 . 9 9 4 3. 146 3  3 9 5
<j 4 2 2  3 4 3 2  3 14 2  4 0 7 2  4 0 6 2. 4 9 9 2 . 6 1 7 2 . 9 1 5 2 . 9 6 0 3. 166 3 . 3 9 4

/,/jO 0  6 6 4 0  6 6 4 0  6 7 3 0. 6 8 5 0. 6 9 6 0 . 701 0  7 0 9 0  7 3 2 0. 7 4 2 0 . 7 5 6
A fr* 0 . 6 6 4 0. 6 6 4 0. 6 7 3 0. 6 8 5 0. 6 9 6 0 . 701 0 . 7 0 9 0 . 7 3 2 0. 741 0 . 7 5 6
<<66 0  6 6 4 0. 6 6 4 0  6 / 3 0  6 8 5 0 . 6 9 6 0 . 701 0 . 711 0 . 7 3 2 0. 7 42 0 . 7 5 6
•:-.66 0  6 6 4 0  6 6 4 0 . 6 7 3 0. 6 9 5 0 . 6 9 6 0 . 6 4 2 0 . 7 1 2 0 . 731 0. 7 42 0 . 7 5 6

0. 187 0  1 13 0 . 1 55 0 . 0 7 9 0  130 0 . 1 4 2 0 . 158 O. 1 68 0 . 1 79 0. 185 0 . 1 9 3
0. 1G7 0 . 1 13 0 . 133 0 . 0 7 9 0 . 131 0 . 1 4 3 0 . 1 58 0 . 1 73 0 . 1 86 0. 195 0 . 1 9 6
0 1G7 0  1 13 0 . 155 0 . 0 / 9 0  1 3 0 0 . 1 4 2 0 . 1 58 0 . 1 42 0 . 181 0 . 185 0 . 191
0 . 1 87 0 . 1 13 0 . 1 35 0 . 0 7 9 0 . 1 30 0 . 1 4 2 0 . 171 0 . 0 8 7 0 . 1 6 9 0 . 1 88 0 . 191

0. 0 6 5 0  0 0 3 - 0 .  0 2 4 0 . 0 1 7 - 0  0 0 2 0. 0 01 0 . 0 0 5 0 . 0 0 2 - 0 .  0 0 0 0. 0 0 2 0 . 0 0 1
0 0 6 3 0 . 0 0 3 - 0 .  0 2 4 0 . 0 1 7 - 0  0 0 2 0. 001 0 . 0 0 5 0 . 0 0 2 - 0 .  0 0 0 0. 001 0 . 0 0 1
0. OfrS 0 . 0 0 3 - 0 .  0 2 4 0. 0 1 7 - 0 .  0 0 2 0. 0 01 0 . 0 0 5 0 . 0 1 4 0 . 0 0 3 0. 0 0 3 0 . 0 0 1
0. 0 6 5 0 . 0 0 3 - 0  0 2 4 0 . 0 1 7 - 0 .  0 0 2 0 . 0 0 1 - 0 .  3 8 9 0 . 1 18 0 . 0 3 6 0. 0 2 7 0 . o n

1 1124 1. 5 6 3 1 5 17 1. 6 3 7 1. 5 9 3 1. 6 6 0 1. 7 5 8 1. 8 6 3 2 . 0 6 1 2  211 2 . 4 4 7
1. 124 1. 5 6 3 1. 5 1 7 1. 6 3 7 1. 5 9 2 1. 6 6 0 1. 7 5 7 1. 8 6 3 2 . 0 5 8 2. 2 0 6 2 . 4 3 9
1. 124 1. 5 6 3 1. 5 1 7 1. 6 3 7 1. 5 9 3 1. 6 6 0 1. 7 5 6 1. 9 3 3 2 . 0 7 8 2. 2 1 7 2 . 4 4 7
1. 124 1. 5 6 3 1. 5 1 7 1. 6 3 7 1. 5 9 3 1. 6 6 0 2 . 1 9 3 1. 9 9 8 2 . 0 2 3 2. 2 1 0 2 . 4 3 5

1 177 0 . 9 2 8 0 . 9 0 5 0 . 9 2 2 0 . 9 2 0 0 . 9 2 0 0 . 9 2 5 0 . 9 2 9 0 . 9 3 3 0 .9 3 6 0 . 9 4 0
1. 1 7 7 0 . 9 2 8 0 . 9 0 5 0 . 9 2 2 0 . 9 2 0 0 . 9 2 0 0 . 9 2 5 0 . 9 2 8 0 . 9 3 2 0. 9 3 4 0 . 9 3 8
1 1 77 0 . 9 2 8 0 . 9 0 5 0 . 9 2 2 0 . 9 2 0 0. 9 2 0 0 . 9 2 5 0 . 9 3 0 0 . 9 3 2 0. 9 3 6 0 . 9 4 1
1. 177 0 . 9 2 8 0 . 9 0 5 0 . 9 2 2 0 . 9 2 0 0. 9 2 0 0 . 531 0 . 6 41 0 . 7 9 8 0. 8 5 3 0 . 9 0 3

2 103 2  3 3 4 2 . 2 9 5 2 . 2 7 8 2 . 2 0 2 2 . 2 7 6 2 . 3 4 8 2 . 4 4 8 2 . 5 7 5 2. 6 7 3 2 . 8 0 3
r 103 2 . 3 3 4 2 . 2 9 5 2 . 2 7 8 2 . 2 0 2 2 . 2 7 6 2. 3 4 9 2 . 4 5 0 2 . 5 8 3 2. 681 2 . 8 1 1

103 2  3 3 4 2 . 2 9 5 2 . 2 7 8 2. 2 0 2 2 . 2 7 6 2 . 3 4 8 2 . 5 4 7 2 . 571 2. 6 6 9 2 . 8 0 4
103 2 . 3 3 4 2 . 2 9 5 2 . 2 7 8 2  2 0 2 2. 2 7 6 2 . 3 4 8 2 . 6 1 5 2 . 5 81 2. 6 6 7 2 . 8 0 3

c



T A t t e  i . t
7

i : A c r< o  v a r i a ; ; l -  „
h t‘V3 i 1 9 0 0 1912 ] 1 98 2 . 1 9 8 3 198 4 . 1 90 5 . 1 9 0 7 1 99 0 . 1992. 1 9 9 3 .

i.'P > 'o p u i y  • r  • > : M > : j- 'J 2  2 7 7 2 . 2 CJ7 2 . 3 1 8 2. 3 4 0 2. 3 6 2 2. 3 84 2  4 2 6 2 . 491 2. 5 3 0 2  5 8 3
: .■ I !' I E 1 N i-i-.'< i '. 0 0 1 2 9 2 1 4 u5 1. 491 1. 5*10 1. 6 1 2 1. 7 1 5 1. 9 6 6 2 . 2 7 9 P.. 5 5 5 3  0 3 1
1 -..r' 1 UHOul- iV* l i’ ICE < ■ •7 9*7 1 2 7 5 1 4 2 6 1. 5 2 7 1 5 8 6 1. 6 6 5 1. 7 74 2  0 3 9 2 . 3 8 0 2  6 7 4 3  1 77
* K-'-'P i;hr> 1-fcV- 9 9 1 2 7 5 1 4 2 6 1. 5 2 7 1. 5 8 6 1. 6 6 5 1. 7 74 2 . 0 3 9 2 . 3 8 0 P.. 6 7 4 3 . 1 7 7
■■■'. OPC l-'CMIt.'AL J>t Pt*. h CAP 17 a ‘ -’ 6i 6 8  0 1 3 8 . 8-33 9 . 4 9 0 1 0 .2 4 7 11. 108 11. 9 71 14. 061 17. 4 0 3 2 0 . 0 0 0 2 4 . 6 5 0
: I 'C 'PCD FEP KG' i ^ c  /  a j i 9 t 6 6  2 0 2 6. 2 6 7 6 . 3 6 5 6  6 5 4 6. 891 6. 9 8 0 7. 152 7 . 6 3 6 7. 8 2 8 8  1 33
Ij i ' i-'F i ; j « i- ACKERS COSTS 1 0 0  « 1. 2 8 8 1 441 1. 5 4 3 1. 6 0 3 1. 6 8 2 1. 7 9 2 2 . 0 6 0 2 . 4 0 5 2  7 0 2 3  2 1 0

R»13 IS 77. 1 9 8 0 . 1981 1 9 8 2 . 1 98 3 . 1 98 4 . 1 98 5 . 1 9 8 7 . 1 99 0 . 1992 . 1 9 9 3 .
ALCOHOL S ID E  . -P IA E L E S

CONSi.'t-if- : p g a s o l in e  <b b r l > 2 . !b40 2  3 5 6 2 . 3 5 8 2 . 3 2 3 2 . 3 9 5 2. 4 6 7 2 . 4 9 7 2 . 5 4 3 2 . 6 3 9 2 . 6 9 9 2 . 8 0 8
? 4 0 2 . 3 5 6 2 . 3 5 8 2 . 3 2 3 2 . 3 9 5 2 . 4 6 7 2. 4 9 7 2 . 5 4 3 2 . 6 3 9 2. 6 9 9 2 . 8 0 8

€, . ? 4 0 2 . 3 5 6 2 . 3 5 8 2 . 3 2 3 2. 3 9 5 2 . 4 6 7 2. 4 9 7 2 . 5 4 3 2 . 6 3 9 2. 6 9 9 2 . 6 0 8
p 5 4 0 2  3 5 6 2 . 3 5 8 2 . 3 2 3 2. 3 9 5 2 . 4 6 7 2. 4 9 7 2 . 5 4 3 2 . 6 3 9 2. 6 9 9 2 . 8 0 8

<:;->,c p c CONS'.*' •• a r  G A S /liP O P  (B R l.» 11. 5 3 2 10. 351 10. 2 6 7 10. 0 1 9 10. 2 3 3 10. 4 4 3 10. 4 7 4 10. 4 7 6 1 0 . 5 9 3 10. 6 6 8 10 . 8 7 2
1 1 . 5 3 2 10. 3 51 10. 2 6 7 10. 0 1 9 10. 2 3 3 10 . 4 4 3 10. 4 7 4 10. 4 7 6 10 . 5 9 3 10. 6 6 8 10 . 8 7 2
11. 5 3 2 10 3 51 1 0 .2 6 7 10. 0 1 9 10. 2 3 3 10. 4 4 3 10. 4 7 4 10. 4 7 6 1 0 . 5 9 3 10. 6 6 8 10 . 8 7 2
11 5 3 2 10. 3 51 10 2 6 7 10. 0 1 9 10 2 3 3 10. 4 4 3 10. 4 7 4 10. 4 7 6 10 . 5 9 3 10. 6 6 8 10 . 8 7 2

PR IC E  O- RUDE INDEX 1 0 0 0 2  3 4 6 2. 9 1 0 2 . 6 6 6 2  631 2. 8 2 7 3. 041 3 . 4 6 9 4 . 1 02 4 6 2 0 5  3 9 3
1 0 0 0 2. 3 4 6 2 . 9 1 0 2 . 6 6 6 2 . 631 2. 8 2 7 3. 041 3 . 4 6 9 4 . 1 02 4. 6 2 0 5. 3 9 3
1 0 0 0 2  3 4 6 2 . 9 1 0 2 . 6 6 6 2 . 631 2. 8 2 7 3 . 041 3 . 4 6 9 4 . 1 02 4. 6 2 0 5 . 3 9 5
1. 0 0 0 2  3 4 6 2 . 9 1 0 2 . 6 6 6 2. 631 2 . 8 2 7 3. 0 41 3 . 4 6 9 4 . 1 02 4. 6 2 0 3  3 9 3

PRICE-. ‘•AS ETH BLfcNO < * /  GAL ) 0. *179 0. 9 1 8 1. 134 0 . 9 9 7 1. 0 4 6 1. 1 22 1. 2 0 7 1. 3 6 5 1. 3 9 6 1. 7 8 2 2 . 0 7 0
0. 4 7 9 0  9 1 8 1. 134 0 . 9 9 7 1. 0 4 7 1. 1 23 1. 2 0 7 1. 3 7 0 1. 6 0 4 1. 7 9 3 2 . 0 7 6
0 4 7 9 0 . 9 1 8 1. 134 0 . 9 9 7 1. 0 4 6 1. 1 2 2 1. 2 0 7 1. 341 1. 5 9 9 1. 7 8 3 2 . 0 6 6
0 4 7 9 0. 9 1 8 1. 1 34 0 . 9 9 7 1. 0 4 6 1. 1 2 2 1. 187 1. 3 9 0 1. 5 9 4 1. 7 8 5 2 . 0 7 3

r-'u -'sn PROD PP IN IX X  R E P IN  GAS 0. 9 3 6 1. 9 6 8 2 . 4 3 6 2 . 1 43 2 . 2 3 4 2 . 3 9 0 2 . 561 2 . 901 3 . 4 0 3 3. 8 1 7 4 . 4 3 4
0. 9 3 6 1. 9 6 8 2 . 4 3 6 2 . 1 43 2. 2 3 4 2 . 3 9 0 2. 561 2 . 901 3 . 4 0 3 3. 8 1 7 4 . 4 3 4
0 9 3 6 1. 9 6 8 2 . 4 3 6 2 . 1 4 3 2 . 2 3 4 2 . 3 9 0 2 . 561 2 . 901 3 . 4 0 3 3. 8 1 7 4 . 4 3 4
0 9 3 6 1. 9 6 8 2 . 4 3 6 2 . 1 43 2. 2 3 4 2 . 3 9 0 2. 561 2 . 901 3 . 4 0 5 3. 8 1 7 4. 4 3 4

:: O '-SS G A 7 t PP G ASO LINE ( » /G A L ) o . 4 1 5 0. 8 7 2 1. 0 7 9 0 . 9 4 9 0 . 9 9 0 1. 0 5 9 1. 1 34 1. 2 8 5 1. 5 0 8 1. 691 1. 9 6 4
o 4 1 5 0 . 8 7 2 1. 0 7 9 0 . 9 4 9 0 . 9 9 0 1. 0 3 9 1. 134 1. 2 8 5 1. 5 0 8 1. 6 91 1. 9 6 4
0. *115 0. 8 7 2 1. 0 7 9 0 . 9 4 9 0 . 9 9 0 1. 0 5 9 1. 134 1. 2 8 5 1. 5 0 8 1. 6 91 1. 9 6 4
0 4 1 5 0 . 8 7 2 1. 0 7 9 0 . 9 4 9 0. 9 9 0 1. 0 5 9 1. 134 1. 2 8 5 1. 5 0 8 1. 691 1. 9 6 4

-■ -'L C :.iUA\' ; g c t  b o a s t , o g a l  > 0 0 0 0 . 1 25 0 . 189 0 . 4 1 5 0 . 7 9 7 1. 3 1 9 1 9 5 3 2 . 6 2 5 3. 3 3 4 3. 561 3  8 0 9
0 0 0 0 . 1 25 0  1 89 0 . 4 1 5 0  8 6 4 1. 4 0 7 1. 9 9 8 3. 1 29 4 . 4 3 9 5. 0 7 4 5  0 7 8
0 0 0 0 . 1 25 0 . 1 89 0 . 4 1 5 0. 7 9 7 1. 3 1 8 1 9 51 2 . 0 6 4 2 . 9 4 3 3. 3 3 8 3  6 9 8

0 co o 0  1 25 0. 189 0 . 4 1 5 0. 7 9 7 1. 3 1 9 2 165 2. 1 05 3. 144 3. 4 2 4 3  3 4 3



L

TA*L£ J #

r io

• liJV

i'OaSC

UC VPRF

V̂ATE

a t  - .; r._ .: t o  p v o iA i .

P v i r - i :. b a l D l E S  i $ / A l . '

'K IC E  G AS0L1N  < * /G A L >

RMS

OCT.- p f-fc 'M IW  < i / G A L )

SH1 i- - ‘ N i5 SAVIN G S (* /G A L >

STAT>>; S U B S ID Y  < 4 /G A L )

FED- •• -,L SUBS I DV ( *  /G A l. )

: ■' I 1 \>'GO lv £1 1 9 8 2 J 9& 3 1934 . 198 5 . 1 98 7 . 1 99 0 .

f

1992. 1 9 9 3 .
o 0 9 7 0 1 4 / 0. el. :o 0 3 6 0 0 4 9 0 0 601 0 7 6 8 0 . 9 1 2 0. 9 5 2 0. 9 7 9
0 0 ^ 7 0 1 4 7 0. 2 3 b 0 3 5 8 0. 4 8 5 0 5 9 5 0 . 751 0 8 9 0 0. 9 3 2 0 8 6 1
0 0 7 7 0 147 0 2Z*j> 0 3 6 0 0. 4 8 9 0 6 0 0 0 . 6 0 4 0 8 0 5 0. 8 92 0. 9 5 0

1 c.^o o 0 9 7 0 147 0 2 : ^ 0 3 6 0 0. 4 9 0 0. 6 6 6 0. 6 1 6 0 8 6 0 0. 9 1 5 0. 9 1 0

1 ;:c.’o 0 8 0 8 0 7 9 8 0. 7 'JO 0. 7 5 7 0 7 9 6 0 . 8 4 4 0. 8 3 6 0 . 9 2 3 0. 9 4 8 0 . 9 9 4
i . ;• :'0 0 8 0 8 0 7 9 8 0 7 5 0 0 761 0. eoo 0. 8 4 5 0. 9 0 8 0 . 9 5 3 0. 9 89 1. 0 1 3
i t!c.*0 0. 8 0 8 0 7 9 8 0 7 tO 0. 7 5 7 0. 7 9 7 0. 8 4 5 0. 7 8 2 o. 9 3 5 0. 9 52 0 9 8 0
i Z.:.’0 0 8 0 8 0 . 7 9Q 0. 7 50 0 7 5 7 0. 7 9 6 0. 7 5 2 0. 9 8 9 0. 9 1 8 0 . 9 60 1 0 0 1

>:;*7 1. 6 5 7 2 0 3 8 1. 9 0 7 n 0 4 9 2. 1 2 5 2 . 2 0 7 2 . 3 5 4 2 . 5 7 9 2. 7 40 3 0 4 3
0 <367 1 6 5 7 2 0 3 8 1. 9 0 7 2. 0 4 9 2. 1 2 5 2. 2 0 7 2. 3 5 4 2 . 5 7 9 2. 7 4 0 3 0 4 3
0 . 0 6 ? 1 6 5 7 2 0 3 8 1. 9 0 7 2. 0 4 9 2. 1 2 3 2. 2 0 7 2 . 3 3 4 2 . 5 7 9 2. 7 40 3 . 0 4 3
0. e t,7 1. 6 5 7 2. 0 3 8 1. 9 0 7 2. 0 4 9 2. 1 2 5 2 . 2 0 7 2 . 3 3 4 2 . 5 7 9 2 . 7 4 0 3 . 0 4 3

0 4 1 5 0 . 8 7 2 1. 0 7 9 0 . 9 4 9 0. 9 9 0 1. 0 3 9 1. 134 I . 2 8 3 1. 3 0 8 1. 691 1. 9 6 4
0 4 1 3 0. 8 7 2 1. 0 7 9 0 . 9 4 9 0. 9 9 0 1. 0 3 9 1. 1 34 1. 2 8 3 1. 3 0 8 1. 691 1. 9 6 4
0 . 4 1 5 0. 8 7 2 1 0 7 9 0 . 9 4 9 0. 9 9 0 1. 0 3 9 1. 1 34 1. 2 8 3 1. 3 0 8 1. 691 1. 9 6 4
0 4 1 3 0. 8 7 2 1. 0 7 9 0 . 9 4 9 0. 9 9 0 1. 0 3 9 1. 1 34 1. 2 8 5 1. 5 0 8 1. 691 1. 9 6 4

197 ? 1 9 8 0 . 1 98 1 . 1 98 2 . 198 3 . 1 98 4 . 1 9 8 3 . 1 9 8 7 . 1 9 9 0 . 1992. 1 9 9 3 .

0 0 1 8 0 . 0 4 2 0. 0 3 2 0 . 0 4 8 0. 0 4 7 0. 0 3 1 0 . 0 3 4 0 . 0 6 2 0 . 0 7 3 0. 0 8 3 0 . 0 9 6
0 . 0 1 8 0 0 4 2 0 . 0 5 2 0 . 0 4 8 0. 0 4 7 0. 0 3 1 0 . 0 3 4 0 . 0 6 2 0 . 0 7 3 0. 0 8 3 0 . 0 9 6
0 . 0 1 8 0. 0 4 2 0. 0 9 2 0 . 0 4 8 0. 0 4 7 0 . 0 5 1 0 . 0 5 4 0 . 0 6 2 0 . 0 7 3 0. 0 8 3 0 . 0 9 6
0 C18 0 0 4 2 0 . 0 5 2 0 . 0 4 8 0 0 4 7 0 . 0 3 1 0. 0 5 4 0. 0 6 2 0 . 0 7 3 0. 0 8 3 0 . 0 9 6

0. 0 3 4 0 . 0 4 3 0 0 4 6 0 . 0 5 0 0. 0 5 2 0. 0 3 3 0. 0 3 8 0 . 0 6 7 0 . 0 7 7 0. 0 8 6 0 . 1 0 2
0. 0 3 4 0. 0 4 3 0 0 4 6 0. 0 5 0 0. 0 5 2 0. 0 3 3 0 . 0 3 8 0 . 0 6 7 o . 0 7 7 0. 0 8 6 0 . 1 0 2
0. 0 3 4 0. 0 4 3 0 . 0 4 6 0 . 0 5 0 0. 0 5 2 0. 0 3 3 0 . 0 5 8 0 . 0 6 7 0 . 0 7 7 0 . 0 8 6 0 . 1 0 2
0. 0 3 4 0. 0 4 3 0 . 0 4 6 0. 0 5 0 0. 0 3 2 0. 0 3 5 0 . 0 3 8 0 . 0 6 7 0 . 0 7 7 0 . 0 8 6 0 . 1 0 2

0 00 0 0 . 3 0 0 0 . 4 6 0 0 . 4 6 0 0. 4 6 0 0. 4 6 0 0 . 4 6 0 0 . 4 4 0 0 . 4 2 0 0. 3 80 0 . 3 8 0
0 . 000 0. 3 0 0 0 . 4 6 0 0 . 4 6 0 0. 4 6 0 0. 4 6 0 0 . 4 6 0 0 . 4 4 0 0 . 4 2 0 0. 3 8 0 0 . 3 8 0
0 00 0 0. 3 0 0 0 . 4 6 0 0 . 4 6 0 0. 4 6 0 0. 4 6 0 0 . 4 6 0 0 . 4 4 0 0 . 4 2 0 0 . 3 8 0 0 . 3 8 0
0. 000 0. 3 0 0 0 . 4 6 0 0. 4 6 0 0. 4 6 0 0. 4 6 0 0 . 4 6 0 0 . 4 4 0 0 . 4 2 0 0. 3 8 0 0. 3 8 0

0 400 0. 4 0 0 0 . 4 0 0 0. 4 0 0 0. 5 0 0 0. 3 0 0 0 . 5 0 0 0 . 5 0 0 0 . 3 0 0 0. 500 0 . 3 0 0
0. 400 0. 4 0 0 0. 4 0 0 0 . 4 0 0 0. 5 0 0 0. 5 0 0 0 . 3 0 0 0 . 3 0 0 0 . 5 0 0 0 . 5 00 0 . 5 0 0
0 400 0. 4 0 0 0 4 0 0 0 4 0 0 0. 5 0 0 0. 3 0 0 0 . 5 0 0 0. 3 0 0 0 . 3 0 0 0. 5 00 0 . 3 0 0
0 4 0 0 0 4 0 0 0. 4 0 0 0 . 4 0 0 0. 5 0 0 0. 3 0 0 0. 5 0 0 0 . 3 0 0 0 . 3 0 0 0. 5 00 0. 5 0 0

L

c.



1" * * L e  j.f* f a f f  1
, ■y 1 9b’0 1 »’d l 1 99 ;;. 1 96 3 1984 . 1 98 5 . 1 98 7 1990 . 1992. 1 9 9 9 .

0 P R IC E  0 C l -O /.l ■' -C-: 1 3 J \i 1 1. 4 3 0 1 551 1. 6 9 2 1. 0 6 3 2  0 0 5 2. 3 8 6 2  5 96 3. 0 2 4
\ •■'3*3 1 3 3 8 1 / 1 4 3 0 1 5 ^ 9 1. 6 9 9 1 8 6 4 2 . 137 2 . 4 6 3 2. 711 3  0 8 3
1 !.• *50 1 33>3 1 t i ’ 7 1. 4 3 0 1 551 1 6 7 3 1 0 6 5 1. 841 2 . 4 1 2 2. 6 0 3 2 . 9 8 2
1 0 53 1 3 3 8 1 f r t  7 1 4 3 0 1 551 I . 6 9 2 1. 6 5 9 2 . 3 2 3 2 . 3 6 7 2  6 2 9 3. 0 4 7

WM.CT p p  i *:e . '.'1 M IL L  A i C '4 /G iM ...‘ 1. Cl}<3 1 3 7 3 1 &47 1. 4 3 0 1 551 1. 6 9 2 1. 8 6 3 2 . 0 8 5 2 . 3 8 6 2  596 3 . 0 2 4
1. ■ jl'3 1 3 7 3 1 & 47 1. 4 3 0 1 5 5 9 1. 6 9 9 1. 8 6 4 2. 137 2 . 4 6 3 2 . 711 3 . 0 6 3
t k >3 1 3 7 3 1 6 4? 1. 4 3 0 1 551 1. 6 9 3 1. 8 6 5 1. 8 41 2 . 4 1 2 2. 60S 2 . 9 8 2
1 OSQ 1 3 7 3 1 6 4 7 1. 4 3 0 1 551 1 6 9 2 1. 6 5 9 2 . 3 3 5 2 . 3 6 7 2 . 6 2 9 3  0 4 7

WM C P R ]« ;r ET M IL L  -  R H I 0 '*1 2 1 137 1 4 3 9 1. 2 0 7 1 3 2 0 1. 4 4 9 1. 6 0 4 1. 7 8 7 2 . 0 3 9 2 . 2 0 6 2 . 5 6 0
0 91c’ 1 187 1 43V 1. 2 0 7 1 3 2 7 1 . 4 5 6 1. 6 0 9 1. 8 3 9 2 . 1 1 9 2 . 3 2 0 2 . 6 2 0
0. * 1 2 1 187 1 4 3 9 1. 2 0 7 1 3 2 0 1. 4 5 0 1. 6 0 6 1. 5 4 3 2 . 0 6 4 2 . 2 1 7 2 . 9 1 8
0 9 1 2 1 187 1 4 3 9 1. 2 0 7 1 3 2 0 1 4 4 9 1. 4 0 0 2 . 0 3 7 2 . 0 1 9 2 . 2 3 9 2 . 5 8 3

0^1 C l P R IC E  . ; iGL.f-’ CORN ALC < * /G A l. > 1. 117 1 3 3 8 1 6 2 7 1. 4 3 3 1 5 6 7 1 7 2 9 1. 8 9 0 2. 1 44 2 . 4 6 6 2 . 7 17 3 . 1 8 6
1 1 17 1 3 3 8 1 6 2 7 i . 4 3 3 1 5 7 3 1 7 31 1. 8 9 2 2 . 187 2 . 9 3 3 2 . 8 1 6 3 . 2 3 9
1 1 17 1 3 3 8 1 6 2 7 1. 4 3 3 1 5 6 7 1 7 2 6 1. 8 9 2 1. 9 5 8 2 . 4 8 4 2 . 7 24 3 . 1 9 9
1 117 1 3 3 8 1 6 2 7 1. 4 3 3 1 5 6 7 1 7 2 9 2 , 0 6 6 2 . 3 2 3 2 . 491 2. 7 4 9 3 . 1 9 9

•:a l c p p i c :. ..HOLE CORU' -  ROI 1. 0 1 4 1 2 0 6 1 4 7 8 1. 2 7 4 1 4 0 2 1. 9 9 2 1. 7 0 9 1. 9 3 2 2 . 2 1 9 2 . 4 3 9 2 . 8 9 6
1 0 1 4 1 2 0 6 1 4 7 8 1. 2 7 4 1 4 0 8 1. 9 9 8 1. 7 0 8 1. 9 7 9 2 . 2 8 9 2 . 9 3 9 2 . 9 0 9
1. 0 1 4 1 2 0 6 1 4 7 8 1. 2 7 4 1 4 0 2 1. 9 9 3 I .  7 0 7 1. 7 4 6 2 . 2 3 7 2 . 4 4 6 2 . 8 2 9
1. 0 1 4 1 2 0 6 1 4 7 8 1. 2 7 4 1 4 0 2 1. 9 5 2 1. 8 8 2 2 . 1 1 6 2 . 2 0 4 2. 4 6 7 2 . 8 6 9

RMS 1 97 7 . 1 98 0 . 1 98 1 . 1 98 2 . 1 98 3 . 1 98 4 . 1 9 8 9 . 19B 7. 1 99 0 . 1992. 1 9 9 9 .

t c:c p r i c e  r FOR STEAM c o a l 0  9 8 6 1. 1 05 1. 1 69 1. 2 7 6 1. 3 1 6 1. 3 6 8 1. 4 6 4 1. 7 1 2 2 . 0 2 9 2  321 2 . 8 3 9
'• I :.L P R IC E  i: FOR E L E C T R IC IT Y 0. 9 9 5 1. 3 2 7 1. 4 3 6 1. 9 0 4 1. 9 2 6 1. 9 6 9 1. 6 3 9 1. 6 3 9 2 . 0 2 8 2 . 2 4 9 2 . 6 3 2

I LAO P R IC E  I • L’ •”  * FOR LABOR 1. 0 0 0 1. 3 0 4 1. 441 1. 921 1. 6 3 2 1. 7 0 7 1. 8 2 8 2 . 1 40 2  4 8 2 2. 811 3 . 3 8 8
i' I.JTil PRICE I FOR OTHER COSTS 0. 9 9 9 1. 2 7 5 1. 4 2 6 1. 5 2 7 1. 9 8 6 1. 6 6 9 J. 7 7 4 2 . 0 3 9 2 . 3 8 0 2 . 6 7 4 3 . 1 7 7
F IFR1 PRICE 1-. ■ < FOR FREIGHT 0. 9 9 7 1. 241 1. 3 4 7 1. 4 4 5 1. 5 1 6 1. 6 0 0 1. 6 9 3 1. 9 3 4 2 . 2 4 6 2. 901 2 . 9 6 0
P i -3AI PRICE V • ’ ' ‘ L .< FOR SALES COSTS 0. 9 9 9 1. 2 7 5 1. 4 2 6 1. 5 2 7 1. 5 8 6 1. 6 6 9 1. 7 7 4 2 . 0 3 9 2 . 3 8 0 2 .6 7 4 3 . 1 7 7

J>



f  * 6  LG  1.1
*A'6'£ to

1-?ao. ' t i l . 1 9 8 ;! 19G3 1934 . 190 5 . 1 9 fl7 . 1 9 9 0 . 1992. 1 9 9 5 .
• '‘ C'C THi' . : ;r- PL'.,, j  > h  t ■ i > 1 '134 1 7 o ;i 1. 461 1 6 5 4 1 0 9 7 2. 0 1 0 2 . 4 2 6 2 . 8 3 6 3. 2 8 7 3  9 4 2

1. 71.2 1 4 34 1 1. 461 1 651 1 8 9 7 2. 0 2 5 2 . 4 1 9 2 . 8 4 7 3 2 9 3 3. 9 6 0
1. 12 1. 4 3 4 1 7 0 2 1. 461 1 6 5 4 1 8 9 6 2. 0 2 2 2 . 9 5 2 2 . 8 1 2 3. 2 6 7 3  9 71
1. 2 1 2 1 4 34 1 7 0 2 1. 461 1. 6 5 4 1. 8 9 7 A 1 85 2 . 2 5 4 2 . 8 4 9 3. 2 6 9 3  9 0 3

i u THH t ■ . ;■ ::r CO-F m » /T O K ' 0 •' 1 3 1. 0 3 0 1 3 7 9 1. 2 0 ? 1 3 6 2 1 5 5 7 1 6 4 6 1. 9 3 7 2 . 3 2 S 2 7 0 9 3 . 2 9 5
0 9 1 3 1 0 3 0 1 3 ’ 9 1. 2 0 9 1. 3 5 9 1. 5 5 5 1. 691 1. 9 7 4 2  3 2 4 2 701 3  2 61
0 c  1 3 1. 0 3 0 1 3 7 9 1. 2 0 9 1. 3 6 2 1 5 5 6 1. 6 4 8 2  131 2 . 3 01 2. 6 9 0 3 . 2 8 6
0 ‘VI 3 1 0 3 0 1 3 7 9 1. 2 0 9 1 3 6 2 1. 5 5 7 3. 5 3 2 1. 8 0 3 2 . 3 3 6 2. 7 0 9 3  2 1 8

r ■.. .; 11 THf- : ' r. OF CGI'. t H i / I  Of-') 1 00 2 3 6 9 3 171 2 . 7 8 0 3 1 32 3. 581 3. 7 0 9 4 . 571 3. 3 4 8 6. 2 3 0 7. 4 8 7
1 0 0 2. 3 6 9 3. 171 2 . 7 8 0 3 125 3. 5 7 0 3. 7 9 0 4 . 5 4 0 9. 3 4 5 6. 2 1 3 7 . 5 01

2. t o o 2 3 6 9 3. 171 2. 7 8 0 3. 132 3. 5 7 0 3. 7 91 4. 9 0 2 5. 2 9 2 6. 1 86 7 . 5 9 7
2 . 1 0 0 2 3 6 9 3 . 171 2. 7 8 0 3 1 32 3 . 581 0 . 1 2 3 4 . 1 40 9 . 3 7 4 6 2 2 2 7 . 4 0 0

PC GO THE fI ; '  [■; o f CORN O IL  < 4 / L K ) 0. 3 0 7 0 . 2 6 3 0. 2 3 8 0 . 2C;3 0. 2 6 9 0 . 3 0 9 0 . 3 3 0 0 . 3 9 6 0 . 4 6 3 0. 5 3 9 0 . 6 4 2
0 . 3 0 7 0 2 6 3 0 2 3 8 0. 2 3 3 0. 2 6 9 0 . 3 0 9 0. 3 31 0 . 3 9 9 0 . 4 6 9 0. 5 3 8 0  6 4 9
0 . 307 0 2 6 3 0 . 2 3 8 0 . 2 5 3 0. 2 6 9 0 . 3 0 9 0. 3 3 0 0 . 4 1 4 0 . 4 5 9 0. 5 3 2 0 . 6 4 6
0 . 3 07 0. 2 6 3 0 . 2 3 8 0 . 2 3 8 0 . 2 6 9 0 . 3 0 9 0 . 6 7 6 0 . 3 71 0 . 4 6 4 0. 5 3 6 0 . 6 3 9

v n
0^

<



TAece hi
r r  ;• 19t)o l'.’Oi

■M’/ 'U i i r v  o r  v e r s

c ihig'S 1Kl.KS) <"■ . i o 000 0.000
0 Ou-’- 0 000 0 000

•: i >0 o 000 0 000
C 00 0. 000 0 000

. • i : i-i-i ■ ■BLBS) 0 '100 0. 206 0  3 1 3
0 <: o o 0 206 0. 313
0 c o o 0 206 0  3 1 3
0 c o o 0 206 0  3 1 3

■v : of q -.j / . i .m i • CGF iB l.B S ) 0 000 0. 731 1. 1 10
c 0 000 0 . 731 1. 1 10

0. 000 0. 731 1. 1 10

/
0 000 0. 731 1. 1 10

o - :a o q u a :-1 :. j r n  o i l (B L E S ) 0. 000 0 . 101 0 . 1 53
0. o o o 0 101 0  1 93
0. 000 0 . 101 0 . 1 93

V 0. 0 0 0 0 . 101 0 . 1 9 3

VP
-O

DU = BUSH-?.':.
n u u a B 11..L i Of-! BUSHFLS
ilAC m i l l  i ACRES
liMAC - H'.'NC-' H IL L IO W ACRES
HH'J = HVr-'Dr.-T: BUSHELS PER ACRE
I H -= P u 'J fC
B l B3 b i u £ OF POUI.IDS

l i t B h u u c '; '2 OF DOLLARS
I'T’L C SA«\F' : ;. .v.
IHttfL a i L.I. t ;• ■ BARRELS

BURL = C JLLL BARRELS

m<;as t - i l L i . i  :;•! GALLONS

DOAL «■ B IL L  i GALLONS

19 b ;;. 1 96 3 198 4 . 190 9 . 1 90 7 . 1 9 9 0

/ /

199 2 . 1 9 9 9 .

0. 7 6 0 3 120 6 3 8 5 10. 3 84 14. : i9 9 18. 3 1 5 19. 2 0 4 19 731
0 76,0 3 961 6 9 6 3 10. 6 8 6 17 7 2 2 2 9 . 9 9 8 2 9 . 174 2 8 . 0 9 3
0. 7 6 0 3 120 6. 3 8 0 10. 3 6 9 10. 701 19. 7 4 9 17. 7 3 4 18 9 9 7
0. 7 6 0 3 120 6. 3 8 9 11. 7 8 6 10. 9 7 3 17. 0 6 4 18. 2 9 8 17. 9 7 9

0. 4 9 b 0 9 39 0. 9 7 7 0 6 2 2 0. 7 2 6 0. 9 1 6 1. 0 6 8 1. 3 4 5
0. 4 9 9 0 9 3 5 0. 9 7 7 0 . 6 2 2 0. 7 2 6 0 . 9 1 6 1. 0 6 8 1. 3 4 9
0 . 4 9 5 0. 9 3 9 0. 5 7 7 0 . 6 2 2 0. 7 2 6 0 . 9 1 6 1. 0 6 8 1 3 4 9
0 . 4 9 5 0. 9 3 9 0. 5 7 7 0 . 6 2 2 0 . 7 2 6 0 . 9 1 6 1. 0 6 8 1. 3 4 5

1. 7 9 9 1 8 9 9 2. 0 91 2. 2 0 9 2 . 5 7 8 3 . 2 9 2 3. 791 4 . 7 7 6
1. 7 9 9 1. 8 9 9 2. 0 9 1 2 2 0 9 2 . 9 7 8 3 . 2 9 2 3. 791 4. 7 7 6
1. 7 9 3 1. 6 9 9 2. 0 51 2 . 2 0 9 2  9 7 8 3 . 2 9 2 3. 791 4. 7 7 6
1. 7 9 8 1 8 9 9 2. 0 91 2 . 2 0 9 2 . 5 7 8 3 . 2 5 2 3. 791 4 . 7 7 6

0 . 2 4 3 0. 2 6 2 0. 2 8 3 0 . 3 0 9 0 . 3 9 6 0 . 4 9 0 0. 5 2 4 0 6 6 0
0 . 2 4 3 0. 2 6 2 0 . 2 8 3 0. 3 0 5 0 . 3 9 6 0 . 4 5 0 0. 5 24 0. 6 6 0
0 . 2 4 3 0. 2 6 2 0. 2 8 3 0 . 3 0 9 0 . 3 9 6 0 . 4 5 0 0. 5 2 4 0 . 6 6 0
0. 2 4 3 0. 2 6 2 0. 2 8 3 0 . 3 0 9 0 . 3 5 6 0 . 4 5 0 0. 5 2 4 0 . 6 6 0

j

)

)

(

)



TABie \t* PAte i

EA'Jit

: I•■;; L.
‘. i l l . .
Jil.

• LNT STATE i ’L'Bj 1 L’Y s-f*

S.l-r STATE E'.'Ijvi 1 DY a»* 

CFt.'T STATE SUBSIDY ax* 

CL tJT STATE SUBSIDY

Ct.UT STATE SUBSIDY

V.n
Co

1 ; "7 1*580. i ? a i . 1 9 8 2 1 98 3 . 198 4 . 1 9 0 5 . 1 9 8 7 . 1 99 0 . 1992. 1 9 9 5 .
‘..•1 f p ■ n  <» - !•;..> ■■ i s  :• 2  5 2 4 3 2'?9 2 4 4 9 2. 8 3 4 3  3 7 0 3. 7 4 2 4. 3 6 2 5 0 7 5 5. 6 9 2 6 . 7 3 3

* VO 2  5 2 4 3. 299 2 . 4 4 9 2  8 7 5 3. 3 4 9 3  7 0 2 4. 3 2 7 5. 0 4 3 5. 6 7 2 6 . 6 5 7
J> 1 s o 2  5 2 4 3. 299 2 4 4 9 2  8 6 8 3  3 3 0 3. 6 7 4 4. 2 9 2 5. 0 0 8 5. 601 6  4 2 5

1 ‘30 2  5 2 4 3. 299 2. 4 4 9 2. 8 6 2 3. 3 1 4 3. 6 51 4. 1 80 4. 8 0 5 5. 3 5 3 6  2 0 2
2 i SO 2  5 2 4 3 2 9 9 2. 4 4 9 2  8 5 7 3. 3 0 2 3 . 591 3. 9 9 6 4 6 2 7 5. 2 2 6 6 . 1 8 4

■M CPI P f - K ::r- corn  /  c r - i < * /a u > e. - ISO 1 9 5 3 2 3 4 5 1. 6 4 9 1. 8 6 9 2. 0 8 7 2 . 177 2 . 2 1 7 2. 2 2 5 2. 2 2 6 2 . 2 2 0
c.' 1 SO 1 9 5 3 2 3 4 5 1. 6 4 9 1. 8 6 3 2 . 0 7 4 2  1 53 2. 2 0 0 2. 2 1 0 2. 2 1 9 2 . 1 95
'J 1 50 1. 9 5 3 2 3 4 5 1. 6 4 9 1. 8 5 8 2. 0 6 3 2. 1 37 2 . 102 2 . 1 95 2. 1 90 2 . 1 1 9
V. ISO 1. 9 5 3 2 . 34 5 1. 6 4 9 1. 8 5 4 2. 0 5 3 2 . 1 24 2 . 121 2. 1 0 5 2. 0 9 2 2 . 0 4 5
2 ISO 1. 9 5 3 2. 3 4 5 1. 6 4 9 1. 8 91 2 . 0 4 9 2 . 0 9 2 2 . 0 2 0 2. 0 2 7 2. 0 4 4 2 . 0 3 9

>:-j s t o t a l . •: ■f-L i OF CORN <BBU> 6. 2 8 5 7. 9 4 7 6. 651 0. 115 8. 1 3 3 7. 7 4 4 7. 9 0 9 0 . 9 6 9 9 . 7 3 2 10. 3 5 5 11. 1 0 6
to 2 8 5 7. 9 4 7 6. 651 8. 1 15 8. 1 36 7. 7 2 7 7. 9 4 0 8 . 0 9 9 9 . 6 6 7 10. 3 0 5 1 1 .0 4 8
6. 2 8 5 7. 9 4 7 6 6 51 8. 1 1 5 0. 1 34 7. 7 1 3 7. 9 1 3 0 . 8 3 3 9 . 5 9 3 10. 2 4 0 10. 7 5 3
6 2 8 5 7  9 4 7 6. <S?S1 0. 1 15 0  1 32 7. 701 7. 8 0 2 8  7 2 5 9. 4 2 6 9 . 8 4 3 10. 3 11
6 2 8 5 7. 9 4 7 6. 651 0. 115 8. 131 7. 6 9 2 7. 8 3 4 0 . 4 4 4 0 . 9 0 0 9. 4 0 0 10. 0 6 4

. 'C SUPP..V ti.~ CORN GROWN (B B U ) 6. 2 8 5 7. 9 4 2 6. 6 4 3 8 . 0 9 7 8 . 1 0 2 7. 6 8 4 7 . 8 9 9 0 . 0 4 7 9 . 9 7 3 10. 183 10. 9 2 2
6 . 2 8 5 7. 9 4 2 6. 6 4 3 0 . 0 9 7 8. 1 02 7. 6 7 3 7 . 8 6 8 8 . 7 9 0 9. 5 1 9 10. 1 43 10. 8 31
6. 2 8 5 7 . 9 4 2 6 . 6 4 3 0. 0 9 7 0 . 1 02 7. 6 6 4 7 . 841 8 . 7 3 7 9. 4 9 9 10. 0 8 9 10. 6 4 5
6. 285 7 . 9 4 2 6. 6 4 3 0 . 0 9 7 8. 1 02 7. 6 5 6 7  8 1 8 0 . 6 3 8 9. 3 3 4 9. 7 6 0 1 0 .2 8 5
6 2 8 5 7. 9 4 2 6. 6 4 3 0 . 0 9 7 8. 1 02 7 . 6 5 0 7 . 8 0 0 0 . 4 1 7 8 . 9 6 7 9. 3 9 5 1 0 .0 6 4

% >■ LAND PLANTED IN  CORN 0 402 0. 3 4 9 0 . 3 6 9 0. 3 7 7 0 . 3 7 6 0. 3 6 6 0. 3 5 8 0 . 3 7 9 0. 3 6 9 0. 3 6 7 0  3 5 7
0. ■*02 0. 3 4 9 0 . 3 6 9 0. 3 7 7 0 . 3 7 6 0. 3 6 6 0 . 3 5 7 0 . 3 7 6 0- 3 6 6 0 . 3 6 5 0 . 3 9 9
0. 4 0 2 0 . 3 4 9 0 . 3 6 9 0. 3 7 7 0. 3 7 6 0. 3 6 5 0 . 3 9 9 0 . 3 7 3 0. 3 6 4 0 . 3 6 3 0 . 3 4 6
0. 4 0 2 0 . 3 4 9 0 3 6 9 0 . 3 7 7 0. 3 7 6 0. 3 6 5 0. 3 9 4 0 . 3 6 0 0. 3 5 7 0. 3 4 8 0 . 3 31
0. 4 0 2 0 . 3 4 9 0 . 3 6 9 0. 3 7 7 0. 3 7 6 0 . 3 6 4 0. 3 5 3 0 . 3 9 6 0 . 3 4 0 0. 3 3 3 0 . 3 2 2

•■•P'-.Q A'" ■ .‘f ‘1 PLANTED IN  CORN -HMAC 0. 0 4 5 0 . 8 1 5 0. 8 4 8 0. 0 6 0 0. 8 2 8 0. 8 3 4 0. 8 41 0 . 9 2 6 0 . 9 5 0 0 . 9 01 1 0 0 0
0. 0 4 5 0 . 8 1 9 0 8 4 8 0. 0 6 0 0. 6 2 8 0. 0 3 2 0. 8 3 7 0 . 9 1 8 0 . 9 4 3 0. 9 7 9 0 . 9 9 9
0 6 4 5 0 . 8 1 5 0 . 8 4 8 0. 8 6 0 0. 6 2 8 0 . 8 31 0 . 8 3 3 0 . 9 11 0. 9 3 9 0 . 9 6 8 0 . 9 6 7
0 8 4 ? 0  8 1 5 0 . 8 4 8 0. 8 6 0 0 . 8 2 8 0 . 0 3 0 0 . 8 3 0 0 . 0 9 7 0 . 9 1 9 0. 9 2 7 0 . 9 2 4
0. 8 4 5 0  8 1 5 0 . 8 4 8 0. 8 6 0 0 . 8 2 8 0 . 8 2 9 0. 8 2 7 0 . 0 6 6 0 . 8 71 0 . 8 8 3 0 . 8 9 9

a :-*:; f  HARVESTED CORN (HPIAO G 7 1 5 0 . 7 2 4 0 . 7 3 0 0. 7 3 7 0 . 7 0 9 0 . 7 1 5 0. 7 21 0 . 7 9 4 0. 8 1 5 0. 841 0  8 9 8
o. 7 13 0  7 2 4 0 . 7 3 0 0. 7 3 7 0. 7 0 9 0 . 7 1 3 0 . 7 1 7 0 . 7 0 7 0. 8 0 9 0. 8 3 6 0 . 8 5 3
0. 715 0  7 2 4 0 7 3 0 0. 7 3 7 0. 7 0 9 0 . 7 1 2 0 . 7 1 4 0 . 701 0. 8 0 2 0. 8 3 0 0 . 8 2 9
0. 715 0 . 7 2 4 0. 7 3 0 0. 7 3 7 0. 7 09 - 0. 711 0 . 711 0 . 7 6 9 o. 7 8 8 0. 7 9 5 0 . 7 9 2
0 715 0  7 2 4 0 7 3 0 0 7 3 7 0. 7 0 9 0 . 7 1 0 0 . 7 0 9 0 . 7 4 3 0. 7 4 7 0. 7 5 6 0 . 7 7 0

J



T*0i-e 5.io
1 9« 0 . 1931 l ‘/£>2. 1 9 6 3 198 4 1 9 8 5 1 9 8 7 1 99 0 . 1992 . 1 9 9 5 .

i ;• . CQf-K1 ‘ H H U -/ ' ; ‘ ■ )’ 1 0 7  7 0 9 i 0 1 0 9 9 1 142 1 0 7 5 1 0 9 6 1. 114 1. 1 75 1. 211 1. 2 7 3
1 0 9 7 0  9  j o 1. 0 9 9 1 142 1 0 7 6 1. 0 9 7 1 117 I  1 7 7 1. 2 1 3 1 2 7 5

,.V ■/ 1. 0 9 / 0 9 1 0 1. 0 9 9 1 1 42 1 0 7 6 1. 0 9 8 1. 1 19 1. 1 8 0 1. 2 1 5 1 2 8 4
\] ' 'r 1 0 9 7 0  9 1 0 1. 0 9 9 1. 142 1. 0 7 7 1. 100 1. 124 1. 1 8 5 1. 2 2 8 1. 2 9 3

0 * /•? 1 0 9 7 0  9 1 0 1. 0 9 9 1. 1 42 1 0 7 7 1. 1 00 1. 133 1. 2 01 1. 2 4 3 1. 3 0 6

; t o :!• COn;.' L 'V .1 IV  'M -'U .1 (1 'jOO 0 0 0 5 0  0 0 8 0 . 0 1 8 0  0 3 6 0 . 0 6 0 0 . 0 8 9 0 . 122 0 . 1 59 0. 172 0 . 1 84
'0. 0 0 0 0  0 0 5 0. 0 0 8 0 . 0 1 8 0 . 0 3 3 0 . 0 5 4 0 . 0 8 0 0 . 109 0 . 1 4 8 0  163 0 . 1 67
u co o 0. 0 0 5 0  0 0 8 0. 0 1 8 0. 0 3 2 0. 0 4 9 0 . 0 7 2 0 . 0 9 7 0 . 1 34 0. 151 0  1 07
I'.,1. 0 0 0 0  0 0 5 0. 0 0 8 0  0 1 8 0 . 0 3 0 0. 0 4 5 0 . 0 6 4 0 . 0 8 6 0 . 0 9 2 0. 0 6 2 0 . 0 2 6
0 0 0 0 0 . 0 0 5 0 . 0 0 8 0 . 0 1 8 0  0 2 9 0 . 0 4 2 0 . 0 3 4 0 . 0 2 6 0 . 0 1 3 0. 0 0 4 0  OOO

PUS H T V I9 6 0 . 1 98 1 . 198 2 . 198 3 . 1 98 4 . 198 5 . 1 9 8 7 . 1 9 9 0 . 1992 . 1 9 9 5 .
uD TOTAL ■ u :- A ' i 0 FOP CQfi'.i 1 BBU > b i '9 0 7. 9 9 a 6 . 7 3 0 7 . 8 1 3 8 . 3 1 6 7  8 6 5 8 . 1 82 9 . 0 3 4 9 . 8 3 1 10. 4 2 5 11. 1 7 5

£,. J?90 7. 9 9 2 6  7 3 8 7. 8 1 3 8 . 311 7. 8 4 7 8 . 1 48 B. 9 6 3 9 . 771 10. 3 7 5 11. 1 0 7
h. ? 9 0 7  9 9 W 6. 7 3 8 7. 8 1 3 8 . 3 0 7 7 . 8 3 0 8 . 1 08 8 . 8 9 7 9 . 6 9 7 10. 3 5 2 10 8 0 4
6. 2 9 0 7. 9 9 2 6  7 3 8 7 . 8 1 3 8 . 3 0 3 7 . 8 1 6 8 . 0 7 4 8 . 9 2 2 9 . 5 8 6 10. 0 1 0 10. 3 5 9
h,. 2 9 0 7. 9 9 2 6 . 7 3 8 7 . 8 1 3 8. 3 0 0 7. 8 0 S 7. 9 0 3 8 . 6 1 2 9 . 1 1 6 9. 4 5 7 10 . 1 1 8

C - TJC3N OF CORN <BBU> 4. 121 5 2 4 8 4 . 9 3 2 5. 2 3 2 5. 6 2 3 5. 8 1 6 6 . 0 3 2 6 . 3 7 6 6 . 9 8 9 7 . 2 6 2 7  6 0 8
4 121 5 2 4 0 4. 9 3 2 5. 2 3 2 5. 6 0 9 S. 781 5. 9 7 6 6 . 2 9 2 6 . 9 1 0 7 . 2 0 0 7 . 4 9 8
4 121 5. 2 4 8 4 . 9 3 2 5. 2 3 2 5. 5 9 6 5. 751 5. 9 2 3 6 . 2 1 2 6 . 8 1 7 7. 1 27 7 . 0 9 3
4. l a  1 5. 2 4 8 4. 9 3 2 5. 2 3 2 5. 5 8 5 5. 7 2 5 5. 8 7 7 6 . 179 6 . 5 5 2 6. 6 7 8 6 . 5 1 6
4. 121 5. 2 4 8 4 . 9 3 2 5. 2 3 2 5. 5 7 6 5. 7 0 5 5. 6 6 2 5 . 7 9 0 5. 9 8 7 6. 0 6 6 6 . 2 4 8

OF CO- COr-ISUrtP AS FOOD ( BBU) 0. SSO 0  6 7 3 0 . 711 0 . 6 1 6 0 . 6 4 0 0. 6 5 9 0 . 6 6 9 0 . 6 9 7 0 . 7 6 4 0. 7 9 6 0 . B 4 6
0. 5 5 0 0 . 6 7 5 0 . 711 0 . 6 1 6 0. 6 4 0 0 . 6 5 9 0 . 6 71 0 . 6 9 8 0 . 7 6 5 0 . 7 9 7 0 . 8 4 7
0-. 5 5 0 0 . 6 7 5 0 . 711 0 . 6 1 6 0 . 6 4 0 0. 6 6 0 0 . 6 71 0 . 6 9 9 0 . 7 6 6 0. 79a 0 . 8 5 1
0 3 5 0 0  6 7 5 0 . 711 0 . 6 1 6 0. 6 4 0 0 . 6 6 0 0 . 6 7 2 0 . 7 0 2 0 . 7 7 0 0. 8 0 3 0 . 8 5 4
0 5 5 0 0. 6 7 5 0 . 711 0. 6 1 6 0. 6 4 0 0 . 6 61 0 . 6 7 3 0 . 7 0 6 0 . 7 7 4 0. 8 0 5 0 . 8 5 5

:o CG- ij COWS'JMF AS FEED (B B U ) 3. 571 4. 5 1 9 4 . 1 39 4 . 4 41 4. 6 6 9 4. 6 5 4 4. 6 2 B 4. 6 8 4 4 . 9 2 6 5. 0 6 0 5. 2 4 2
3. 571 4. 5 1 9 4 . 1 39 4 . 4 41 4 . 671 4. 6 61 4 . 6 4 2 4 . 6 9 8 4 . 9 3 8 5. 0 6 7 5. 2 S 8
3. ?71 4 5 1 9 4. 1 39 4 . 4 41 4. 6 7 3 4. 6 6 8 4 . 6 5 3 4 . 7 1 3 4 . 951 !*. 0 8 4 5. 3 1 8
3. 571 4 . 5 1 9 4. 1 39 4 . 441 4. 6 7 4 4 . 6 7 3 4. 6 6 2 4 . 7 5 7 5. 0 0 3 5. 160 5. 3 8 2
3. 571 4 . 5 1 9 4. 1 39 4 . 4 41 4. 6 7 5 4 . 6 7 7 4. 6 7 7 4 . 8 2 6 5. 0 7 4 5. 2 1 4 5. 3 9 4

:q a l c •: >•-.* 'COfJSUrlP F u r  ALC (B B U ) 0. COO 0  0 5 4 0 . 0 8 2 0 . 1 76 0 . 3 1 5 0 . 5 0 3 0 . 7 3 4 0 . 9 9 5 1. 2 9 8 1. 4 0 6 1. 521
•5 COO 0. 0 5 4 0 . 0 8 2 0 . 1 7 6 0. 2 9 8 0 . 461 0 . 6 6 3 0 . 8 9 6 1. 2 0 7 1. 3 3 7 1. 3 9 3
0 0 0 0 0  0 5 4 0. 0 8 2 0 . 1 7 6 0. 2 8 3 0 . 4 2 4 0. 5 9 8 0 . 8 0 0 1. 1 0 0 1. 2 4 5 0 . 9 2 9
0 0 0 0 0 . 0 5 4 0 . 0 8 2 0 . 1 76 0. 2 71 0 . 3 9 2 0 . 5 4 2 0 . 721 0 . 7 7 9 0. 7 1 5 0 . 2 8 0
0 0 0 0 0 . 0 5 4 0 . 0 8 2 0 . 1 76 0  261 0 . 3 6 7 0 . 3 1 2 0 . 2 5 8 0 . 1 3 9 0. 0 4 7 0 . 0 0 0

o in v a i ;-;> i v : :,U TO IN V  CF CORN <B3U) 0 •IBS 0  3 1 4 ~0 5 84 0. 2 4 8 0  196 - 0 .  2 9 7 - 0 .  2 1 0 0 . 1 42 - 0 .  0 2 1 0 . 0 5 5 0 . 0 2 0
0. 4 8 5 0 . 3 1 4 - 0  5 84 0 . 2 4 8 0 . 199 - 0 .  2 9 6 - 0 .  2 1 3 0 . 133 - 0 .  0 2 1 0 . 0 5 7 0 . 0 2 3
0 4 85 0  3 1 4 - 0  5 84 0  2 4 8 0  201 - 0 .  2 9 5 - 0 .  2 1 7 0 . 127 - 0 .  0 2 3 0 . 0 6 6 - 0 .  0 1 0
0 •485 0. 3 1 4 - 0 .  584 0 . 2 4 8 0  2 0 3 - 0 .  2 9 4 - 0 .  221 0 . 1 12 0 . 0 0 7 0 . 0 2 5 - 0  0 0 7
o -185 0  3 1 4 - 0 .  584 0 . 2 4 8 0 . 2 0 4 - 0 .  2 9 3 - 0 .  2 1 4 0 . 0 7 2 - 0 .  0 1 3 0. 0 0 7 0 . 0 1 0



160

TAtfte- ?.io
! - r '-t'JO
i ' .ii-i •t .10 2 390
1 c-^-i 430 2 3«C
i -:.L'4 2 4 30 2 3?0
1 <•! 430 2. 390
1 jt3 ‘l 7> 4 30 2. 390

-  :o C A ’"' i' • : . • :■ OF CORN FfVOM 1 >i:BU) 0 ;./£54 1 6 1 8 1 034
0 .iii84 1 618 1. 0 3 4
0 SG4 1 6 1 8 1 0 3 4
0 GG4 1. 6 1 8 1. 0 3 4
6 1. 6 1 8 1. 0 3 4

RMS iy 177 1 9 8 0 . 198 1 .
. » r o f p s v  / .■ 3 167 a. 4 8 i 2 361

•3. 16? 2  481 2  361
3. 167 2 . 481 2 . 361
3. 167 2 . 481 2. 361
3. 1 67 2 . 431 2 . 361

F R IC t Or e o -i U /B U ) 6 . 8 0 ? 6 2 5 0 7. 7 8 0
6 8 0 9 6 . 2 5 0 7. 7 8 0
6. GO? 6 . 2 5 0 7. 7 8 0
6 *30? 6 . 2 5 0 7 . 7 e o
fr. GO? 6 . 2 5 0 7. 7 8 0

■:•>• c p i p r ic c . ::f SOY /  C P I < * /B U > A\ 8 1 0 4  8 4 5 5. 5 3 6
6 8 1 0 4. 8 4 5 5. 5 3 6
6 8 1 0 4 . 8 4 5 5. 5 3 6
6. a io 4. 8 4 5 5. 5 3 6
6 8 1 0 4  8 4 5 5. 5 3 6

s T 0 1 X . PI.Y OF SOY <BBU> 1. 2 B 9 2 . 2 8 2 1. 8 6 3
1 20? 2 . 2 8 2 1. 8 6 3
1 2 8 9 2 . 2 8 2 1. 8 6 3
1 2 8 9 2 . 2 8 2 1. 8 6 3
1 2 8 9 2 . 2 8 2 1. 8 6 3

> S i.-F ri ■■ Cr SOV GPOWN (B B U ) 1 289 2  2 7 0 1 8 4 4
1 289 2  2 7 0 1 8 4 4
1 2S9 2  2 7 0 1. 8 4 4
1 . 209 2 . 2 7 0 1 8 4 4
1. 289 2  2 7 0 1 8 4 4

3
1V32 1963 . l? 3 4 . 1 9 05 . 1 9 0 7 1 99 0 . 1992. 1 9 9 5 .
2. 31*3 2  4 9 6 2. 3 4 6 ei. J 6 0 2  5 1 6 2 . 0 6 3 3. 107 3  5 4 6
2. 3C-3 J! J>03 2  361 a. :?85 2 . 5 3 6 2 . 8 8 2 3  1 IB 3. 5 9 7
2. 3 3 3 2. 5 1 0 2  3 7 4 2  4 0 3 2 . 5 57 2 . 9 0 2 3  159 3. 7 1 6
2. 3 3 3 2. 5 1 5 2. 3 8 6 a . 4 i 8 2 . 6 3 0 3. 0 2 6 3. 3 0 7 3  8 4 9
2  3 3 3 2  5 1 9 2. 3 9 4 2 . 4 5 5 2. 7 5 0 3 . 1 4 2 3. 3 8 4 3  8 6 0

1. 2 6 2 1. 4 7 8 1 181 0  971 1. 159 1. 2 7 2 1. 3 5 3 1. 4 31
1. 2 8 2 1 4 8 0 1. 1 85 0  9 7 2 1. 139 1. 3 5 2 1. 3 3 3 1. 4 1 5
1. 2G 2 1. 4 8 3 1. 1 88 0  971 1. 123 1. 3 3 0 1. 3 1 8 •1. 3 61
1. 2 6 2 1. 4 8 4 1. 1 9 0 0 . 9 6 9 1 117 1. 2 1 3 1. 2 3 9 1. 3 1 6
1. 2 6 2 1. 4 8 6 1. 1 92 0 . 9 7 8 1. 0 5 3 1. 0 6 6 1. 0 6 6 1. 0 8 7

198 2 . 1 9 8 3 . 1 98 4 . 198 5 . 198 7 . 1 99 0 . 199a. 1 9 9 5 .
2. 8 3 4 2 . 7 2 2 2 . 6 5 2 2 . 5 0 8 2 . 5 9 9 a. 620 2. 7 3 2 2 . 7 8 2
2. 8 3 4 2 . 7 3 6 2 . 6 7 8 2 . 541 2 . 6 2 0 2 . 6 3 6 2. 7 4 2 3 . 8 3 0
2. 8 3 4 2. 7 4 0 a. 7 01 a . 567 a . 643 2 . 657 2. 700 2 . 997
2. 834 2  759 a. 7 a  1 a. 590 a. 700 2 . 806 2  914 3 . 090
2. 834 2 . 767 a. 737 a. 700 2 . 867 2 . ? 5 9 3 027 3 . 106

6. 9 5 7 7 . 8 4 2 8. 9 3 2 9 . 3 7 3 11. 3 3 7 13. 291 19. 9 5 0 18. 7 3 7
6. 9 5 7 7 . 8 5 9 8. 9 6 4 9 . 3 9 3 11. 3 3 8 13. 2 8 7 19 5 9 3 18. 8 4 0
6 9 5 7 7  8 7 5 B. 99a 9 . 4 3 0 11. 3 4 6 1 3 .3 0 0 15. 9 6 4 19. 0 0 1
6 . 9 5 7 7 . 8 8 8 9 . 0 1 6 9 . 4 4 4 11. 3 6 9 13. 4 71 15. 5 7 9 19. 3 1 7
6 . 9 5 7 7 . 6 9 8 9 . 0 3 4 9 . 6 9 9 11. 4 3 8 13. 6 7 5 15. 8 1 9 19. 8 0 7

4 . 6 7 1 5. 0 8 6 5. 5 3 5 5. 4 5 9 5. 7 6 2 9. 8 2 8 6. 0 8 2 6 . 1 7 9
4. 6 71 5. 0 9 7 5. 5 5 5 5. 471 5. 762 5. 8 2 6 6. 083 6 . 2 1 3
4. 6 71 5. 107 5. 5 7 3 5 . 487 5. 7 6 6 9. 8 3 2 6. 088 6. 366
4 . 6 71 5. 116 5. 5 8 7 5. 501 5. 7 2 8 9. 9 0 7 6. 099 6 . 3 3 7
4. 6 71 5. 1 22 5. 598 5. 6 5 0 5. 8 1 6 9. 9 9 8 6 . 168 6 . 3 3 4

2. 061 2  0 3 0 2 . 1 25 P.. 303 2 . 3 9 6 2. 7 5 0 2. 951 3. 3 9 4
2 . 0 61 2 . 0 2 7 2 . 121 a. 301 2. 3 9 6 2 . 7 5 0 2. 9 5 0 3 . 2 8 2
2 . 061 a. 0 2 4 2 . 1 1 8 2 . 3 9 9 2 . 3 9 6 a. 7 5 0 2. 9 5 0 3 . 2 7 5
a . 06i 2 . 0 2 2 2 . 1 15 2 . 2 9 7 2 . 4 1 3 2. 7 3 7 2. 9 6 4 3 . 3 5 5
2 . 0 61 2. 0 2 0 2. 1 1 3 a . 261 2  4 1 3 2 . 7 1 9 2. 9 3 4 3. 2 5 4

2 . 0 2 3 1. 9 6 5 2. 0 2 4 a. 158 2 . 2 0 0 2. 4 9 6 2 6 7 9 2. 9 9 3
a. 0 2 3 1. 9 6 5 2 . 0 2 8 a. 170 2 . 2 2 0 2- 9 1 3 2. 6 8 7 3 . 0 0 6
a. 0 2 3 1. 9 6 5 2 . 0 3 2 2 . 1 80 2 . £ 3 7 2. 9 3 3 2. 7 0 4 3  0 8 6
a . 0 2 3 1. 9 6 5 2. 0 3 5 a . 1 89 2 . 2 7 0 2 . 9 8 0 3. 8 1 8 3  191
2. 0 2 3 1. 9 6 5 2. 0 3 8 a . 195 2 . 3 5 7 2 . 6 8 7 a. 9 3 3 3  2 5 4

t J



TAG IS  * 1© P A lf  V

-A
CT>

1 ■■i;o i - ; u 19-32. 19W3. 1984 . t 9 8 3 1 9 8 7 1 9 9 0 1992 . 1 9 9 3 .
N 3 Pi. ,v.:> I!.' . :.l "AO'f o y.o6 0  2 7 3 0  2 7 8 0  2 3 0 0  c!95 0 . £.'31 0  2 9 3 0. 2 9 6 0  3 0 7

j - - j o 3 0 7 0  3 0 6 0  2 7 3 0  2 7 8 0. 2 8 8 0  2 9 6 0. 2 3 3 0  2 9 5 0. 2 9 8 0. 3 0 8
o 3 0 7 0  3 0 6 0 . 2 7 3 0  2 7 8 0  2 8 9 0 . 2 9 8 0  2 8 6 0  2 9 8 0. 3 0 0 0 . 3 1 7
i > 3 0 7 0. 3 0 6 0 . 2 7 3 0  2 7 8 0  2 9 0 0 . 2 9 9 0 . 2 91 0 . 3 0 4 0. 3 1 4 0 . 3 3 0

:: ,-;9 0 3 0 7 0  3 0 6 0  2 7 3 0. 2 7 8 0. 2 9 0 0  3 0 0 0 . 3 0 4 0. 3 1 9 0. 3 2 8 0 . 3 3 7

S .' 11 t-.'i/ 1 !■: £iCV< t r-.MAC ; :-i>3 0. 7 1 7 0 . 7 0 ? 0  621 0  6 1 3 0 . 6 3 5 0 . 6 9 2 0 . 6G6 0 . 7 3 4 0  791 0 . 8 6 0
vO-3 0 7 17 0  7 0 2 0 . 6 21 0  6 1 3 0. 6 5 6 0 . 6 9 6 0 . 6 9 3 0 . 7 6 0 0 . 7 9 3 0  8 6 3
- o n 0. 7 17 0  7 0 2 0 . 621 0 . 6 1 3 0 . 6 3 8 0 . 6 9 9 0 . 6 9 9 0  7 6 7 0. 801 0 . 6 5 8
VO 3 0. 7 1 7 0  7 0 2 0 . 6 21 0  6 1 3 0. 6 5 9 0  7 0 2 0  7 1 0 O. 7 8 2 0. 8 3 7 0 . 9 21
c.!0 3 0. 7 1 7 0 . 7 0 2 0 . 621 0 . 6 1 3 0. 6 6 0 0 . 7 0 3 0 . 7 3 9 0 . 8 1 7 0. 871 0 . 9 4 1

V •J- '. H -fU 'E ivTK D  5CY (H f.A O 0 •I 9  4 0. 7 0 5 0  6 8 8 0. 6 1 3 0 . 6 0 7 0. 6 4 7 0 . 6 8 3 0 . 6 8 0 0 . 7 4 7 0. 7 8 4 0 . 8 5 2
0 9*4 0 7 0 5 0  6 8 8 0 . 6 1 3 0 . 6 0 7 0. 6 4 9 0 . 6 8 6 0 . 6 8 6 0 . 7 3 3 0. 7 6 3 0 . 8 3 5
0 494 0 7 0 5 0 . 6 8 8 0 . 6 1 3 0 . 6 0 7 0. 6 5 0 0. 6 9 0 0 . 6 9 2 0 . 7 5 9 0 . 7 9 3 0 . 8 7 8

J9 4 0 7 0 5 0  6 8 8 0 . 6 1 3 0 . 6 0 7 0. 651 0 . 6 9 3 0 . 7 0 2 0 . 7 7 3 0. 8 2 7 0 . 9 0 9
0 - 9 4 0 . 7 0 3 0 . 6 8 8 0 . 6 1 3 0 . 6 0 7 0. 6 5 2 0 . 6 9 3 0 . 7 3 0 0 . 8 0 6 0 . 8 3 9 0 . 9 2 7

1 i •' Qf7 SOY iH B U /A C ) 0 26 X 0 3 2 2 0 . 2 6 8 0 . 3 3 0 0 . 3 2 4 0 . 3 1 3 0 . 3 1 6 0 . 3 2 4 0 . 3 3 4 0. 341 0 . 3 5 2
0 2 61 0 . 3 2 2 0 . 2 6 8 0 . 3 3 0 0 . 3 2 4 0 . 3 1 3 0 . 3 1 6 0 . 3 2 3 0 . 3 3 4 0 . 3 41 0 . 351
0 2 61 0. 3 2 2 0  2 6 8 0 . 3 3 0 0 . 3 2 4 0 . 3 1 3 0  3 1 6 0 . 3 2 3 0 . 3 3 4 0 . 3 41 0 . 3 5 1
o 2 6 1 0 . 3 2 2 0 . 2 6 8 0 . 3 3 0 0 . 3 2 4 0 . 3 1 3 0 . 3 1 6 0 . 3 2 3 0 . 3 3 4 0 . 3 41 0 . 3 31
0 ? 6  1 0. 3 2 2 0 . 2 6 8 0 . 3 3 0 0 . 3 2 4 0 . 3 1 3 0 . 3 1 6 0 . 3 2 3 0 . 3 3 3 0 . 3 4 0 0 . 3 5 1

EQ S U »?i v c;f  s o y  e g i v s . <b b u > 0 0 0 0 0 . 0 1 2 0 . 0 1 9 0 . 0 3 3 0 . 0 6 3 0 . 101 0 . 1 4 3 0 . 1 9 3 0 . 2 3 4 0. 2 7 6 0 . 3 01
0. 0 0 0 0 . 0 1 2 0 . 0 1 9 0 . 0 3 3 0  0 6 2 0 . 0 9 3 0 . 131 0 . 1 76 0 . 2 3 7 0. 2 6 3 0 . 2 7 6
0 GOO 0 0 1 2 0 . 0 1 9 0 . 0 3 3 0 . 0 5 9 0. 0 8 6 0 . 1 1 9 0 . 1 5 8 0 . 2 1 7 0. 2 4 6 0  1B9
0. 0 0 0 0 0 1 2 0  0 1 9 0 . 0 3 3 0 . 0 5 7 0 . 0 8 0 0 . 1 0 9 0 . 1 4 3 0 . 1 5 6 0 . 1 46 0 . 0 6 4
0. 0 0 0 0. 0 1 2 0 . 0 1 9 0 . 0 3 8 0 . 0 5 3 0 . 0 7 3 0 . 0 6 3 0 . 0 3 6 0 . 0 3 2 0 . O i l 0 . 0 0 0

RMS 1 97 7 . 1 9 8 0 1 98 1 . 1 9 8 2 . 198 3 . 1 98 4 . 1 9 8 3 . 1 9 8 7 . 1 9 9 0 . 199 2 . 1 9 9 3 .
D TOTAL v d e m a n d e d  <b b u > 1. ; is a 2 . 2 4 8 1. 8 6 9 2 . 0 3 6 2 . 0 3 5 2 . 1 46 2 . 3 2 7 2. 4 1 6 2 . 7 7 0 2  9 7 0 3 . 3 1 1

1 ;.’8Q 2 . 2 4 8 1. 8 6 9 2 . 0 3 6 2 . 0 5 2 2 . 144 2 . 3 2 6 2 . 4 1 7 2 . 7 7 1 2. 9 6 9 3 . 2 9 9
1 2 8 8 2 . 2 4 8 1. 8 6 9 2 . 0 3 6 2 . 0 4 9 2 . 1 40 2 . 3 2 3 2  4 1 6 2 . 7 7 1 2 . 9 6 6 3 . 2 9 2
1 ; :gq 2. 2 4 8 1. 8 6 9 2 . 0 3 6 2 . 0 4 7 2 . 1 38 2 . 321 2 . 4 3 2 2 . 7 3 6 2. 9 7 8 3  2 7 2
1 2 B 8 2 2 4 8 1. 8 6 9 2 . 0 3 6 2 . 0 4 5 2 . 1 35 2 . 2 8 3 2 . 4 2 2 2 . 7 3 1 2. 931 3 . 2 7 0

c rj;j- .F OF SOY «• F Q IV  (B B U ) 0 8 6 6 1. 2 3 3 1. 1 16 1. 2 1 3 1. 2 2 8 1. 2 9 2 1. 371 1. 4 2 6 1. 3 81 1. 6 7 6 1. 7 8 0
0. 8 6 6 1 2 3 5 1. 116 1. 2 1 3 1. 2 2 7 1. 2 91 1. 371 1. 4 2 7 1. 3 8 2 1. 6 7  7 1. 7 7 7
0 G66 1. 2 3 5 1. 1 16 1. 2 1 3 1. 2 2 7 1. 2 9 0 1. 3 7 0 1. 4 2 7 1. 3 8 2 1. 6 7 7 1. 7 7 6
0 8 6 6 1. 2 3 5 1. 116 1. 2 1 3 1. 2 2 6 1. 2 8 9 1. 3 7 0 1. 4 3 2 1. 5 7 8 1. 6 8 0 1. 7 7 3
0 £ 6 6 1. 2 3 5 1. 116 1 2 1 3 1. 2 2 6 1. 2 8 8 1. 3 5 8 1. 4 2 9 1. 5 7 4 1, 6 7 6 1. 7 7 4

IIW  *  0 D T OU TO ?-Ch jr.! JNV < o 3 U ) •-0 14 2 0. 189 - 0  041 - 0 .  0 3 4 - 0 .  0 1 9 - 0 .  0 01 0 . 0 2 3 0 . 0 0 3 0 . 0 1 3 0. 0 1 3 0 . 0 1 2
•• 0 1 41’ 0. 185 - 0 .  041 - 0 .  0 3 4 - 0 .  0 1 9 - 0 .  001 0. 0 2 3 0 . 0 0 3 0 . 0 1 3 0 . 0 1 4 0  0 1 2
- 0 1 42 0 185 - 0  041 - 0  0 3 4 - 0  0 2 0 - 0 .  001 0. 0 2 6 0 . 0 0 3 0 . 0 1 4 0 . 0 1 3 0 . 0 1 8
— v/ 14? 0. 183 - 0  041 - 0 .  0 3 4 - 0 .  0 2 0 - 0 .  0 0 0 0 . 0 2 7 0 . 0 0 7 0 . 0 1 8 0 . 0 2 2 0 . 0 1 9
- o 141' 0 185 - 0  041 - 0 .  0 0 4 - 0 .  0 2 0 0 . 0 0 0 0 . 0 2 4 0 . 0 1 3 0 . 0 1 4 0  0 1 9 0 . 0 1 3
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TAG LS ?,/0
1 ■VO 1 ■:n ivc.-: 1 703. i-vai. 1985 1987. 1990. 1992. 1995

■ V .v ;-,i j  ; . • ; o ; 0 £26 0 7-'3 u t3 : o 0 046 0 U>7 0 f»32 0 937 1 176 1 279 1 519
.w i 0 828 0 •! 3 o a t i i 0. 844 0 01?4 0 '730 0. 987 1 176 1 278 1. 510
V!•. 4 0. 028' 0 /•/.•) 0. s&6 0. 8-12 0 851 0. 928 0. 986 1. 175 1. 278 I 498

o 4 0 928 o 7^3 0 856 0 8*31 0 049 0 925 0. 993 1. 160 1. 276 1. 481
1 - V *54 0 «28 0 1 *3 0. 856 0. 8-10 0. 847 0 901 0 978 1 142 1 257 1. 481

■ Zy >.■ > Of-' r r ’ li ji i i i- r,u j . ( i. 0. 0 318 0. 204 0. 265 0. 264 0. 287 0. 287 0 332 0. 354 0 403
103 0 359 0 318 0. 284 0. 265 0. 264 0. 289 0. 290 0. 335 0. 356 0 404

0 ■| 03 0. 359 0. 318 0 284 0 265 0. 264 0. 290 0. 292 0. 338 0 359 0 416
0 103 0 . 359 0. 318 0. 284 0. 265 0. 264 0. 291 0. 298 0. 344 0 377 0. 431
0 103 0 . 359 0 318 0. 284 0 . 2 6 4 0. 2 6 5 0 . 2 8 8 0 . 3 1 0 0 . 3 5 9 0 . 3 9 2 0 . 4 41

KMS 1977. 1980. 1981. 1 98 2 . 1 98 3 . 198 4 . 198 9 . 1987. 1 99 0 . 1992 . 1 9 9 9 .

••i rRICc C • •.i 4T (%/ f>L>) ct 331 3. 9 4 6 4. 7 2 8 4. 4 0 5 4. 8 1 9 5. 0 0 3 5. 2 3 9 6 . 0 3 0 7 . 0 0 9 7. 7 9 3 9 . 2 2 9
n 331 3. 9 4 6 4. 728 4. 4 0 5 4. 8 1 8 9. 0 0 2 5. 2 3 3 6 . 0 2 7 7 . 0 0 2 7. 7 8 8 9 . 2 2 7
2 331 3 9 4 6 4. 728 4. 4 0 5 4 . 8 1 7 9. 001 5. 2 3 2 6 . 0 2 9 6 . 9 9 7 7. 7 68 9  2 01
C~ 331 3 9 4 6 4 7 2 0 4. 4 0 9 4. 8 1 7 9. 0 0 0 5. 231 9. 9 9 4 6 . 9 4 4 7. 711 9  1 4 5
- 331 3 946 4. 728 4. 4 0 5 4. 8 1 6 4. 9 9 9 5. 253 9 . 9 9 3 6 . 9 2 7 7. 7 0 7 9 . 1 1 0

jhcp i PRlClV j ' WHEAT / CPI <*/BU) e\ 330 3. 0 5 7 3. 3 5 8 2 . 9 5 7 3  127 3 . 1 02 3 . 0 9 3 3 . 0 6 6 3 . 0 7 4 3. 0 4 9 3  0 4 4
2? 330 3. 057 3. 358 2 . 9 5 7 3  126 3. 1 02 3 . 0 4 8 3 . 0 6 4 3. 071 3. 0 4 7 3. 0 4 3
c. 330 3 0 5 7 3 3 5 8 2 . 9 5 7 3  126 3 . 101 3 . 0 4 8 3 . 0 6 3 3- 0 6 9 3. 0 3 9 3 . 0 3 5

■ c. 330 3 0 5 7 3. 3 3 8 2  9 5 7 3 . 1 25 3. 101 3 . 0 4 7 3 . 0 4 6 3 . 0 4 9 3. 0 1 6 3 . 0 1 6
c. 330 3 0 5 7 3. 3 5 8 2 . 9 5 7 3. 1 29 3. lO O 3. 0 6 2 3 . 0 4 6 3 . 0 3 8 3. 0 1 5 3 . 0 0 9

J- IS TOIal - . 'PLY OF WHEAT (EBU) o 035 2 368 2. 266 2. 4 2 8 2 . 3 8 5 2. 4 8 9 2 . 5 9 7 2 . 7 3 0 3 . 9 5 6 3. 127 3. 3 8 6
2 039 2 368 2. 266 2 . 4 2 3 2. 3 8 5 2 . 4 8 8 2 . 9 9 6 2 . 7 2 9 3 . 9 9 6 3. 1 23 3 . 3 8 9
2 0 3 5 2 . 3 6 8 2 . 2 6 6 2 . 4 2 3 2  3 8 5 2 . 4 8 8 2 . 5 9 5 2 . 7 2 9 3 . 9 9 6 3. 129 3 . 3 3 5
2 0 3 5 2 3 6 8 2. 2 6 6 2. 4 2 8 2  3 8 5 2 . 4 8 8 2 . 5 9 4 2 . 7 2 3 3 . 9 9 9 3. 131 3. 3 9 6
2 0 3 5 2 3 6 8 2 2 6 6 2 . 42a 2 . 3 8 9 2 . 4 8 7 2 . 5 9 3 2 . 7 1 8 3 . 9 6 9 3. 139 3 . 4 0 6

S '.'l'V L . OP" WHFAT (EI3U) 2 0 3 5 2 3 6 8 2. 2 6 6 2. 4 2 3 2. 3 8 5 2. 4 8 9 2. 5 97 2 . 7 3 0 3 . 9 5 6 3. 127 3  3 8 6
2 0 3 5 , 2 3 6 8 2 2 6 6 2. 4 2 8 2. 3 8 5 2. 4 8 8 2 . 5 9 6 2 . 7 2 9 3 . 9 5 6 3. 1 28 3 . 3 8 9

0 3 5 2 36R 2. 2 6 6 2. 4 2 3 2  3 8 5 2. 4 8 8 2. 5 9 9 2 . 7 2 9 3 . 9 5 6 3. 129 3  3 3 5
C 35 2 3 6 e 2 2 6 6 2. 4 2 3 2. 3 9 5 2. 4 8 8 2. 5 94 2 . 7 2 3 3 . 9 5 9 3. 131 3. 3 9 6
0 3 5 2 3 6 8 2 2 6 6 2. 4 2 3 2. 3 8 5 2 . 4 8 7 2  5 9 3 2 . 7 1 8 3 . 9 6 9 3. 1 39 3 . 4 0 6

(
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Ta i l *  j.»d PAt-E c

1 9 BO l ^ o l 17I3£: 1 7 0 3 1984 1 70 5 . 1 9 8 7 1 99 0 . 1992. 1 99 5 .
-  ■■lid ' r M i <{■ !.• (•’ : K 'H fA l 0 0  A 'S 0  3 1 3 0  3 4 6 0  3 4 6 0  3 4 7 0. 341 0  3 3 8 0. 337 0  3 3 6

0 3 4 4 0 325 0 . 3 !;0 0  3 4 6 0. 3 4 6 0 3 4 7 0 . 341 0 . 3 3 8 0 . 3 37 0  3 3 7
r. 0. 34 4 0. 3c.’ 5 0. 3 5 0 0  3 4 6 0. 3 4 6 0 . 3 4 7 0 . 341 0  3 3 8 0  337 0  3 3 7

0 3 4 4 0 0. 3 5 0 0 . 3 4 6 0. 3 4 6 0 . 3 4 7 0 . 341 0 . 3 3 9 0 . 3 38 0  3 3 9
0 3 44 0. 3 2 5 0. 3 L 0 0  3 4 6 0 . 3 4 6 0 . 3 4 7 0. 3 4 0 0  341 0 . 341 0 . 3 41

•4 i . t ’ LAN rib'i' krlfcAT tHUAC) ■’ y 3 0 8 0 3 0  7 4 5 0. 7 9 8 0 . 761 0 . 7 8 8 0. 8 1 5 0 . 8 3 4 0 . 8 7 0 0 . 9 00 0  9 4 3
0 7 35 0 8 0 3 0  ?<15 0. 7 9 8 0  761 0 . 7 8 7 0 . 8 1 4 0 . 8 3 4 0 . 8 7 0 0 . 901 0 . 9 4 3
0 ’ ‘j f* 0. 8 0 3 0. 7 4 5 0. 7 9 8 0 . 761 0 . 7 8 7 0. 8 1 4 0 . 8 3 3 0 . 8 7 0 0 . 901 0 . 9 4 3
c*. ? ‘j 5 0. 8 0 3 0. 7 45 0. 7 9 3 0 . 761 0. 7 8 7 0. 8 1 4 0 . 831 0 . 871 0 . 902 0 . 9 4 7
0 :'b ? 0 8 0 3 0  74.5 0. 79tJ 0 . 761 0. 7 8 7 0: 8 1 3 0. B 2 9 0 . 8 7 4 0 . 9 05 0 . 951

>? iiJH a :-- t :: HARVESTED WHEAT < HMAC ) c . c t s 0 . 7 0 9 0. 6 6 4 0 . 7 11 0 . 6 7 9 0 . 7 0 3 0 . 7 2 7 0 . 7 4 4 0 . 7 7 7 0 .8 0 4 0 . 8 4 3
)

0 6 6 5 0 . 7 0 9 0 . 6 6 4 0 . 711 0 . 6 7 9 0 . 7 0 3 0 . 7 2 7 0 . 7 4 4 0 . 7 7 7 0 . 8 05 0 . 8 4 2
0 t/6 3 0 . 7 0 9 0 . 6 6 4 0 . 711 0 . 6 7 9 0 . 7 0 2 0 . 7 2 6 0 . 7 4 4 0 . 7 7 7 0 . 8 0 9 0 . 6 4 2
0. * ,65 0 . 7 0 9 0  6 6 4 0. 711 0 . 6 7 9 0 . 7 0 2 0 . 7 2 6 0 . 7 4 2 0 . 7 7 8 0 . 8 0 6 0 . 8 4 6
0 . <.65 0 . 7 0 9 0. 6 6 4 0 . 7 11 0 . 6 7 9 0 . 7 0 2 0 . 7 2 6 0 . 7 4 0 0 . 7 8 0 0 . 8 08 0 . 8 4 9

>
V K r. iv'HEAT (H B U /A C ) 0 3 0 6 0. 3 3 4 0 . 341 0 . 3 4 2 0 . 391 0 . 3 9 4 0 . 3 9 7 0 . 3 6 7 0 . 3 8 0 0 . 3 8 9 0 . 4 0 2

J

0 3 0 6 0. 3 3 4 0 . 341 0 . 3 4 2 0 . 3 51 0 . 3 5 4 0 . 3 5 7 0 . 3 6 7 0 . 3 8 0 0 . 3 89 0 . 4 0 2
0 3 06 0 . 3 3 4 0 . 341 0 . 3 4 2 0 . 351 0 . 3 5 4 0 . 3 5 7 0 . 3 6 7 0 . 3 8 0 0 . 389 0 . 4 0 2 )
0 . 2 0 6 0 . 3 3 4 0 . 3 41 0 . 3 4 2 0 . 351 0 . 3 5 4 0 . 3 5 7 0 . 3 6 7 0 . 3 8 0 0 . 3 8 9 0 . 4 0 1
0. 3 0 6 0 . 3 3 4 0 . 341 0 . 3 4 2 0 . 351 0 . 3 5 4 0 . 3 5 7 0 . 3 6 7 0 . 3 8 0 0 . 3 88 0 . 4 01

RMS 1 97 7 . 1 9 8 0 . 1 9 8 1 . 1 9 8 2 . 1 98 3 . 1 9 8 4 . 1 9 8 5 . 1 9 8 7 . 1 9 9 0 . 1992. 1 9 9 9 .
iu'MD TO T/H. ; ~-.At.jr. f o r  w h e a t  <b b u > p 0 4 3 2 . 3 4 3 2 . 3 1 4 2 . 4 0 7 2  4 0 5 2 . 4 9 9 2 . 6 2 1 2 . 7 4 2 2 . 9 7 2 3 . 140 3 . 3 9 7 ;

2. 0 4 3 2. 3 4 3 2 . 3 1 4 2 . 4 0 7 2 . 4 0 4 2 . 4 9 8 2 . 6 21 2 . 7 4 2 2 . 9 7 3 3. 141 3 . 3 9 5
2 0 4 2 2 . 3 4 3 2  3 1 4 2 . 4 0 7 2 . 4 0 4 2 . 4 9 7 2 . 6 2 0 2 . 741 2 . 9 7 3 3 . 149 3 . 3 9 5
c. . 0 4 3 2 . 3 4 3 2 . 3 1 4 2 . 4 0 7 2 . 4 0 4 2 . 4 9 7 2 . 6 1 9 2 . 7 4 9 2 . 9 8 2 3  154 3 . 4 0 6 )
o 0 4 2 2. 3 4 3 2 . 3 1 4 2 . 4 0 7 2 . 4 0 4 2 . 4 9 7 2 . 6 0 6 2 . 7 4 0 2 . 9 8 2 3  151 3 . 4 1 6

' jMF c o w s T I ON OF WHEAT (H B U ) 0. 6 6 6 0 . 6 6 4 0 . 6 6 4 0 . 6 7 3 0 . 6 8 5 0 . 6 9 6 0 . 7 01 0 . 7 0 9 0 . 7 3 2 0 . 7 42 0 . 7 9 6 )
0 6 6 6 0 . 6 6 4 0 . 6 6 4 0 . 6 7 3 0 . 6 8 5 0 . 6 9 6 0 . 701 0 . 7 0 9 0 . 7 3 2 0 . 742 0 . 7 5 6
0 6 6 b 0. 6 6 4 0 . 6 6 4 0 . 6 7 3 0  6 9 5 0 . 6 9 6 0 . 7 01 0 . 7 0 9 0 . 7 3 2 0 . 7 4 2 0 . 7 9 6
0 * 6 6 0 6 6 4 0 . 6 6 4 0 . 6 7 3 0 . 6 9 5 0 . 6 9 6 0. 701 0 . 7 1 0 0 . 7 3 3 0 . 7 42 0 . 7 5 6 J
0. 6 6 6 0 6 6 4 0  6 6 4 0 . 6 7 3 0 . 6 8 5 0 . 6 9 6 0 . 701 0 . 7 1 0 0 . 7 3 3 0 . 742 0 . 7 9 7

'iJ itF E c c m * . OF U iHtAT AS FEED < B 3 U ) 0. 187 0 . 1 13 0 . 195 0 . 0 7 9 0 . 1 30 0 . 141 0  1 57 0 . 1 67 0 . 178 0. 185 0 . 1 9 3 )
0. 187 0. 1 13 0 . 159 0 . 0 7 9 0 . 129 0 . 140 0 . 1 55 0 . 165 0 . 177 0 . 185 0 . 191
0. 187 0 . 1 13 0 . 1 55 0 . 0 7 9 0 . 129 0 . 1 39 0 . 1 5 3 0 . 164 0 . 176 0 . 182 0 . 1 8 3
0 167 0 1 1 3 0 . 155 0  0 7 9 0 . 129 0 . 1 38 0 . 1 52 0 . 1 60 0 . 166 0 . 172 0 . 1 7 7
0. 187 0 . 1 13 0 . 155 0  0 7 9 0 . 1 28 0 . 137 0 . 1 49 0 . 150 0  161 0 . 170 0 . 1 7 8

•U illK V A D D i ; :;c  v o  w h e a t  i n v e n  i h b u > 0 0 o 5 0. 0 0 3 - 0  024 0  0 1 7 - 0 .  0 0 2 0 . 001 0. 0 0 5 0 . 0 0 2 - 0  OOO 0. 0 02 0 . 0 01 J
0 0 6 5 0. 0 0 3 - 0 . 0 2 4 0. 0 1 7 - 0 .  0 0 2 0 . 001 0 . 0 0 5 0 . 0 0 2 0 . 0 0 0 0 . 0 0 2 0  0 0 1
0 0 6 5 0 0 0 3 - 0  0 2 4 0 . 0 1 7 - 0  0 0 2 0  001 0  0 0 5 0 . 0 0 2 0 . 0 0 0 0 . 0 0 2 0 . 0 01
0 0 6 5 0 0 0 3 - 0 .  0 2 4 0. 0 1 7 - 0  0 0 2 0. 001 0. 0 0 5 0 . 0 0 3 0 . 0 0 2 0 . 0 04 0 . 0 0 2 )
0 06  5 0 0 0 3 - 0  0 2 4 0 . 0 1 7 - 0 .  0 0 2 0. 001 0. 0 0 4 0 . 0 0 4 0 . 0 0 2 0. 0 03 0  0 0 2
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TA0LC Xf*
1 v iiO 1 '7 ■ J 1 1W !2

i- v . ‘H r  : t * u.fr"--1 i ■■ -"-4 1 1 317 1. £.;</
i • , 4 i 5 o3 1. b l? 1. 6 3 7
1 ; - 1 1. ‘363 1 51? 1 6 3 7
i i 1 5 6 3 1 517 1. 6 3 7
1 ;; .4 I  5 6 3 1 5 17 1. 6 3 7

- ,\.,H CA^h’ V-'. . WHt- AT I-A-DM T < U liV  > 1 ; y 7 0  9 2 0 0 . 9 0 5 0 . 9 ; :2
1 1 7 ? 0 . 9 2 8 0 . 9 0 5 0. 9'r‘2
1 1 77 0  9 2 0 0  9 0 5 0. 9 2 2
1 177 0 . 9 2 8 0  9 0 5 0  9 2 2
I i V 7 0 . 9 2 8 0. 9 0 5 0. 9 2 2

TO T Au • : P t -3 PLAN1 T to  < HtV-C > 2 1 03 2  3 3 4 2. 2 9 5 2. 2 7 3
2 103 2  3 3 4 2  2 9 5 2. 2 7 8
2 103 2 . 3 3 4 2 . 2 9 5 2. 2 7 8
2 103 2 . 3 3 4 2 . 2 9 5 2 . 2 7 8
2. 1 03 2  3 3 4 2 . 2 9 5 2 . 2 7 0

h  a c  n o v a r  i  a  u
Pt'tS 19*77. 1 9 8 0 . 1 98 1 . 1 9 8 2 .

t - OP POPULAR , ■n 2 0 2 2  2 7  7 2 . 2 9 7 2. 3 1 0
:j.> ' I ccusi.'T'ii-: • r P M E  If;DG)* 1 . 0 0 0 1. 2 9 2 1. 4 0 5 I .  491

WHOLE :vA: :: r - * i c e  in o e x 0 9 9 9 1. 2 7 5 1. 4 2 6 1. 5 2 7
(■ )tJp UNP DE *-'i ‘T,H c . 9 9 9 1. 2 7 S 1. 4 2 6 1. 5 2 7
1 :'VL'PC UOM11-'Ai. ■ 'CO‘ 1E PER C A P IT A ‘j ?& 6 8 . 0 1 3 8 . 8 3 3 9 . 4 9 0
ij-o r- 'C D PEtfSCv tl-'C /  C P I 5, 9 6 6 6 . 2 0 2 6 . 2 8 7 6  3 6 5
: - ^ F  - IKD E< f  PAitMEKS COSTS 1 0 0 9 1. 2 8 8 1 441 1. 5 4 3

RK3 1 9 7 7 . 1 9 8 0 . 1 98 1 . 1 90 2 .
ALCOHOL S ID E  . I ARLES

-;.\s c o t.s u iv - ” F GASOl. I U'fc < B B R L ) 2. <?40 2 . 3 5 6 2 . 3 5 0 2 . 3 2 3
■'•j-'-SPC CQN‘V.~ - CV GAS/UPOP <BRL) I t T'32 10 351 10. 2 6 7 10. 0 1 9

11 3 3 2 10. 351 10. 2 6 7 10. 0 1 9
11 5 3 ? 10 . 351 10. 2 6 7 10. 0 1 9
11 ? 3 ? 10. 351 1 0 .2 6 7 10. 0 1 9
11. 5 3 2 10. 351 10. 2 6 7 10. 0 1 9

(.

<Vb3 1VH4. 1905 . 19G7 1 99 0 . 1992. 1 99 5 .
5 9 2 1. 661 1 . 7 5 3 1 0 6 4 2 . 061 2  211 2 . 4 4 7
5 9 2 1. 6 61 1 7 6 0 1. C 65 2 . 0 6 3 2  2 1 2 2 . 4 4 8
5 9 2 1. 6 61 1 7 6 0 1 6 6 5 2 . 0 6 5 P. 2 1 9 2 . 4 5 5
5 9 3 1. 6 6 2 1 . 7 6 0 1. 8 7 6 2 . 0 81 2. 2 3 6 2 . 4 7 0

. 5 9 3 1. 6 6 2 1, 7 5 2 1. 8 7 6 2  0 8 6 2  2 3 6 2. 4 7 9

0  9 2 0 0. 9 2 0 0 . 9 2 5 0 . 9 2 9 0 . 9 3 3 0. 9 3 6 0 . 9 4 0
0  9 2 0 0. 9 2 0 0 . 9 2 6 0 . 9 2 9 0 . 9 3 3 0. 9 3 7 0 . 9 41
0. 9 2 0 0 . 921 0 . 9 2 6 0 . 9 2 9 0 . 9 3 4 0. 9 3 0 0 . 9 4 2
0. 9 2 0 0 . 9 21 0 . 9 2 6 0 . 9 3 2 0 . 9 3 7 0. 941 0 . 9 4 7
0. 9 2 0 0. 921 0 . 9 2 5 0 . 931 0 . 9 3 9 0 . 9 4 4 0 . 9 5 2

2 2 0 2 2 . 2 7 6 2 . 3 4 0 2 . 4 4 7 2 . 5 7 5 2. 6 7 3 2. 0 0 3
2 2 0 2 2 . 2 7 6 2 . 3 4 7 2 . 4 4 5 2 . 5 7 3 2. 671 2 . 0 01
2. 2 0 2 2 . 2 7 6 2 . 3 4 6 2 . 4 4 3 2 . 5 7 2 2. 6 7 0 2 . 7 9 0
2. 2 0 2 2 . 2 7 6 2 . 3 4 6 2 . 4 3 0 2 . 5 7 2 2. 6 6 6 2 . 7 9 2
2. 2 0 2 2 . 2 7 5 2 . 3 4 5 2 . 4 3 5 2 . 5 6 2 2. 6 5 3 2 . 7 9 0

1 9 0 3 . 1 90 4 . 1 9 0 5 . 1 9 0 7 . 1 9 9 0 . 1992 . 1 9 9 5 .
2 . 3 4 0 2 . 3 6 2 2 . 3 0 4 2 . 4 2 0 2 . 491 2 . 5 3 0 2 . 5 8 3
1. 5 4 0 1. 6 1 2 1. 7 1 5 1. 9 6 6 2 . 2 7 9 2. 5 5 5 3  0 3 1
1. 5 0 6 1. 6 6 5 1. 7 7 4 2 . 0 3 9 2 . 3 0 0 2. 6 7 4 3 . 1 77
1. 5 0 6 1. 6 6 5 1. 7 7 4 2 . 0 3 9 2 . 3 0 0 2  6 7 4 3 . 1 77

10. 2 4 7 11. 1 0 8 11. 9 71 14. 0 61 1 7 .4 0 3 2 0 . 0 0 0 2 4 . 6 5 0
6. 6 5 4 6 . 0 91 6. 9 8 0 7. 1 52 7 . 6 3 6 7. 8 2 0 8  1 33
1. 6 0 3 1. 6 8 2 1. 7 9 2 2 . 0 6 0 2 . 4 0 5 2. 7 0 2 3 . 2 1 0

19B 3. 1 90 4 . 1 90 5 . 1 9 0 7 . 1 9 9 0 . 1992 . 1 9 9 5 .

2 . 3 9 5 2 . 4 6 7 2. 4 9 7 2 . 5 4 3 2 . 6 3 9 2. 6 9 9 2 . 8 0 8
10. 2 3 3 10. 4 4 3 10. 4 7 4 10. 4 7 6 10 . 5 9 3 10. 6 6 0 10. 0 7 2
10. 2 3 3 10. 4 4 3 10. 4 7 4 10. 4 7 6 1 0 . S 93 10. 6 6 8 1 0  0 7 2
10. 2 3 3 10. 4 4 3 10. 4 7 4 10. 4 7 6 1 0 . 5 9 3 10. 6 6 8 10. 0 7 2
10. 2 3 3 10. 4 4 3 10. 4 7 4 10. 4 7 6 1 0 .5 9 3 10. 6 6 0 10. 0 7 2
10. 2 3 3 10. 4 4 3 10. 4 7 4 1 0 .4 7 6 10. 5 9 3 10. 6 6 0 10. 0 7 2

)



; • i -veo V-tfl 1 93;?. 1 9 8 3 1934 19-35. 19& 7 1 9 9 0 . 1992. 1 9 9 5 .
>' f> IC  h. • t: i : * 1 \ ij..-’ - 2=. ‘V 10 2. 6 6 6 2  631 2  £ 2 7 3 041 3  4 6 9 4 1 02 4 6 2 0 3 3 9 3

; - s r HKi' ' ■ e rn ' ‘'•79 0  91 p, 1. 1 34 0. 9 9 7 1 0 4 6 1 121 1 2 0 6 1 3 6 5 I  5 9 6 1. 7 8 2 £ 0 7 0
i. -4 7'? 0. 9 1 8 1 1 34 0. 9 9 7 1. 0 4 5 1 1 20 1 2 0 4 1. 3 6 3 1. 5 9 5 1. 781 2 . 0 6 6

•i 7 >7 0. 9 1 8 I  134 0. 7 9 7 1 0 4 5 1 119 1. 2 0 3 1. 3 6 2 1. 5 9 3 1. 7 7 8 2 . 0 3 6
0 j  •; 'j 0 9 1 8 1 134 0. 9 9 7 1 0 4 4 1. 1 18 1. 2 0 3 1. 3 5 8 1. 5 8 3 1. 7 6 3 2  0 4 5
0 <1 7-? 0  9 1 8 1. 134 0  9 9 7 1. 0 4 4 1 1 18 1. 1 97 1. 3 4 9 1. 5 7 5 1. 761 2 . 0 4 4

f : £N n ?  »■'i~ ■ Rci-ir-.' oas 0 “  26 1 9 6 8 2. 4 36 2 . 1 43 2 . 2 3 4 2 . 3 9 0 2  561 2 . 9 01 3  4 0 5 3. 8 1 7 4  4 3 4

F‘>: -S3 •'.ATfc F . . j  - sol ii-*:-: i * / c a l> l.l J 1 5 0  8 7 2 1. 0 7 9 0. 9 4 ? 0 . 9 9 0 1. 0 5 9 1. 1 34 1. 2 8 3 1. 5 0 8 1. 6 91 1 7 6 4

'.-■LC •TjUAN. A A3 OCT BOAST. (3GAL) 0. 0 0 0 0 . 1 25 0  189 0 . 4 1 5 0 . 7 6 8 1. 2 4 6 1. 8 3 2 2 . 4 9 0 3 . 2 51 3. 3 1 6 3  7 7 00 0 0 0 0. 1 25 0  189 0 . 4 1 5 0 . 7 2 5 1. 1 37 1. 6 4 9 2 . £ 3 6 3 . 0 1 7 3. 3 3 3 3 . 4 6 2
0 0 0 0 0 . 1 25 0 . 189 0. 4 1 5 0 . 6 8 7 1. 0 4 2 1. 4 8 5 1. 9 9 3 3 . 7 4 5 3 1 05 3 . 2 81
0 0 0 0 0  1 2b 0 . 189 0. 4 1 5 0 . 6 5 3 0 . 961 1. 3 4 2 1. 7 9 0 1. 9 2 5 1. 7 3 3 0 . 6 4 4
0 0 0 0 0 . 1 25 0  189 0. 4 1 5 0. 6 3 0 0 . 8 9 8 0 . 7 5 3 0 . 6 1 0 0  3 3 0 0. 1 08 0  0 0 0

1" I1! FRAC f. -> S  MADE W ITH  M.C 0 0 0 0 0 . 0 9 7 0 . 147 0. 2 3 6 0  3 4 7 0 . 4 6 2 0. 5 6 3 0 . 7 2 8 0 . 8 8 9 0. 9 4 0 0 . 9 7 4
0. 0 0 0 0  0 9 7 0 . 147 0 . 2 3 6 0 . 3 2 8 0 . 4 3 2 0 . 5 0 7 0 . 6 3 4 0 . 8 3 3 0. 8 9 3 0 . 8 9 0
0 0 0 0 0 . 0 9 7 0 . 147 0 . 2 3 6 0. 311 0 . 3 8 7 0 . 4 5 7 0 . 3 8 3 0 . 7 5 1 0. 8 3 0 0 . 5 8 6
0. 0 0 0 0 . 0 7 7 0 . 147 0 . 2 3 6 0 . 2 9 6 0 . 3 5 7 0 . 4 1 3 0 . 5 3 4 0 . 5 3 6 0. 4 6 9 0 . 1 6 6
0 0 0 0 0 . 0 9 7 0 . 147 0 . 2 3 6 0 . 3 8 3 0 . 3 3 4 0 . 3 3 2 0 . 1 78 0 . 0 8 8 0. 0 2 9 0 . 0 0 0

:-'Al 10 RATIO O'- •AuC TO PTOTAL 1. 220 0 . 0 0 8 0 . 7 9 8 0 . 7 3 0 0 . 7 7 9 0 . 8 1 6 0 . 8 6 3 0 . 8 9 9 0 . 9 31 0 . 9 4 0 0 . 9 3 7
1. ;:;?o 0 . 0 0 8 0 . 7 9 8 0 . 7 5 0 0 . 8 1 8 0 . 8 31 0 . 8 9 7 0 . 9 3 3 0 . 9 6 4 0. 9 7 3 1. 0 0 7
1. JI20 0 . 8 0 8 0 . 7 9 8 0 . 7 5 0 0 . 8 61 0 . 8 9 2 0 . 9 3 6 0 . 7 7 0 0 . 9 7 8 0. 9 9 7 1. 0 0 3
1. 2 2 0 0 . 8 0 8 0 . 7 9 8 0 . 7 5 0 0 . 9 1 0 0 . 9 3 7 0 . 9 8 0 0 . 9 9 ? 1. 0 0 0 1 .0 0 0 1 .0 0 3
1 Z 2 0 0 . 8 0 8 0 . 7 9 8 0 . 7 5 0 0 . 9 3 9 0 . 9 8 4 1. 0 0 3 1. 0 0 0 1. 0 0 0 1. 0 0 8 1. 0 3 4

r i o t a i PGm25-:-. . 'E S ID IE S  i♦ /G A L  i 0 G&7 1. 6 5 7 2 . 0 3 8 1. ? 0 7 1. 9 8 9 2 . 0 6 5 2 . 1 47 2 . 3 1 4 3 . 3 5 9 2 . 7 6 0 3 . 0 6 3
0 S 67 1 6 5 7 2 . 0 3 8 I .  9 0 7 1. 8 8 ? 1. 9 6 5 3. 0 4 7 2 . 2 1 4 3 . 4 5 9 2. 6 6 0 3 . 9 6 3
0 « 6 7 1. 6 5 7 2 . 0 3 8 1. 9 0 7 1. 7 8 ? 1. 8 6 5 1. 9 4 7 2 . 114 3 . 3 3 9 3. 5 6 0 2 . 8 6 3
0 S 67 1. 6 5 7 2 . 0 3 8 1. 9 0 7 1. 6 8 ? 1. 7 6 5 1. 8 4 7 2 . 0 1 4 2 . 2 5 9 3. 4 6 0 3 . 7 6 3
0 Q67 1. 6 5 7 2 . 0 3 8 1. 9 0 7 1. 5 9 9 1. 6 7 5 1. 7 5 7 1. 9 3 4 3 . 1 6 9 2. 3 7 0 3 . 6 7 3

KC-ASO £iT-' R IC E  GASOLIN  < * /GAL) 0 4 1 5 0  8 7 2 1. 0 7 9 0 . 9 4 9 0  9 9 0 1. 0 3 9 1. 134 1. 2 8 3 1. 3 0 8 1. 6 91 1 7 6 4

RMS 1 9 7 7 1 9 8 0 . 1 98 1 . 1 98 2 . 1 9 8 3 . 1 98 4 . 198 3 . 1 9 8 7 . 1 9 7 0 . 1993 . 1 9 9 3 .

j-: i p r f o-: T i : . 7 PREMIUM ( ♦ /  GAL > 0 . 0 1 8 0 . 0 4 2 0 . 0 3 2 0 . 0 4 8 0 . 0 4 7 0 . 0 31 0. 0 5 4 0 . 0 6 2 0 . 0 7 3 0. 0 8 3 0 . 0 9 6

■wrpp v;- ;:.-g s a v l !•'«:*s  < * / o a l - 0 0 3  4 0 . 0 4 3 0  0 4 6 0 . 0 5 0 0 . 0 5 2 0 . 0 5 5 0 . 0 5 8 0 . 0 6 7 0 . 0 7 7 0. 0 8 6 0 . 1 0 2

)



J./o
i • 19<J0 1' • l i l i9 a ; ; . 190 3 . 1984 . 19£-;s. 190 7 . 1 9 9 0 . 1992. 1 9 9 5 .

' - f u ■ i 0 3 0 0 0 4 ^ 0 0. 4 t-0 0  4 0 0 0. 4 0 0 0. 4 0 0 0  4 0 0 0 . 4 0 0 0  4 0 0 0  4 0 0
vOO 0 3 0 0 0 4 * 0 0  4 6 0 0  3 0 0 0. 3 0 0 0 . 3 0 0 0. 3 0 0 0  3 0 0 0. 3 0 0 0 . 3 0 0

■ < 0 0 0 3 0 0 0 4c,0 0 ..4 6 0 0. 2 0 0 0. 2 0 0 0 . 2 0 0 0  2 0 0 0 . 2 0 0 0. 2 0 0 0 . 2 0 0
,■ 0 0 0 3 0 0 0. 4 6 0 0  4 6 0 0. 100 0 . 100 0 . 100 0 . 1 00 0 . 1 0 0 0. 100 0  1 00
•: o o 0 3 0 0 0. 4-iO 0. 4 6 0 0  0 1 0 0. 0 1 0 O. 0 1 0 0 . 0 1 0 0  0 1 0 0. 0 1 0 0  0 1 0

<!0 l; £ -i :U 3 S lD v  ' 4 / QAl. > O •;oo 0 . 4 0 0 0 4 0 0 0 . 4 0 0 0. 5 0 0 0. 5 0 0 0. 5 0 0 0 . 5 0 0 0 . 5 0 0 0. 5 0 0 0 . 5 0 0
0 *00 0 4 0 0 0 4 0 0 0 . 4 0 0 0  3 0 0 0. 5 0 0 0 . 3 0 0 0. 5 0 0 0 . 5 0 0 0. 5 0 0 0  5 0 0
c •*oo 0 4 0 0 0. 4 0 0 0  4 0 0 0  5 0 0 0. 5 0 0 0 . 5 0 0 0  5 0 0 0 . 5 0 0 0, 5 0 0 0  5 0 0
0 - 0 0 0 4 0 0 0 . 4 0 0 0 . 4 0 0 0  3 0 0 0 . 5 0 0 0 . 5 0 0 0 . 5 0 0 0 . 5 0 0 0. 5 0 0 0  3 0 0
0 4 0 0 0. 4 0 0 0. 4 0 0 0 . 4 0 0 0  5 0 0 0 . 5 0 0 0 . 5 0 0 0 . 5 0 0 0 . 5 0 0 0. 5 0 0 0 . 3 0 0

F R IC K  J- -LC (S 'U A L  > 1 0 5 8 1 3 3 6 1 6 2 7 1. 4 3 0 1. 5  SO 1. 6 8 4 1. 8 5 3 2 . 0 7 9 2 . 3 8 2 2. 9 9 9 3  0 2 3
1 OijQ I . 3 3 8 1 6 2 7 1. 4 3 0 1. 5 4 5 1. 6 7 2 1. 8 3 5 2 . 0 6 6 2 . 3 7 0 2  5 6 9 2 . 9 6 3
1. C ‘>3 1. 3 3 6 1 6 2 7 1. 4 3 0 1. 5 4 0 1. 6 6 2 1. 6 2 2 2 . 0 5 1 2 . 3 9 5 2. 9 9 9 2 . 8 7 7
1. 0 5 3 1 3 3 6 1. 6 2 7 1. 4 3 0 1. 5 3 7 1. 6 5 4 1. 8 11 2 . 0 1 2 2 . 2 9 9 2. 4 5 9 2  7 7 0
1. 0 ‘JB 1. 3 3 8 1. 6 2 7 1. 4 3 0 1. 5 3 4 1. 6 4 8 1. 7 6 3 1. 9 2 3 2 . 1 7 0 2. 3 6 3 2 . 7 6 4

U1 ,t C l PR IC t T :1 IU  ALC ( * /C A L ) 1. 0 3 0 1. 3 7 3 1. 6 4 7 1. 4 3 0 1. 5 5 0 1. 6 8 4 1. 8 3 3 2 . 0 7 9 2 . 3 8 2 2. 5 9 9 3 . 0 2 3
1 0 3 8 1. 3 7 3 1 6 4 7 1. 4 3 0 1. 9 4 5 1. 6 7 2 1. 8 3 5 2 . 0 6 6 2 . 3 7 0 2. 3 6 3 2  9 8 3
1 0 3 0 1. 3 7 3 1 6 4 7 1. 4 3 0 1. 5 4 0 1. 6 6 2 1. 8 2 2 2 . 0 5 1 2 . 3 9 9 2. 9 9 9 2  8 7 7
1 0 5 0 1 3 7 3 1. 6 4 7 1. 4 3 0 1. 5 3 7 1. 6 5 4 1. 811 2 . 0 1 2 2 . 2 3 9 2. 4 9 9 2 . 7 7 0
1 o ‘j a 1. 3 7 3 1. 6 4 7 1. 4 3 0 1. 5 34 1. 6 4 8 1. 7 6 3 1 ; 9 2 5 2  1 7 0 2. 3 6 9 2 . 7 6 4

U ' LC PR 1C : iJET M IL L  -  R Q l 0. ‘71? 1. 1 87 1. 4 3 9 1. 2 0 7 1. 3 1 8 1. 441 1. 5 9 4 1. 7 8 2 2 . 0 3 3 2  2 0 9 2  9 5 9
0 9 1 3 1. 1 67 1. 4 3 9 I .  2 0 7 1. 3 1 3 1. 4 2 9 1. 5 7 6 1. 7 6 6 2 . 0 2 3 2. 1 9 7 2 . 9 1 9
0. 9 1 2 1. 1 67 1 4 3 9 1. 2 0 7 1. 3 0 9 1. 4 1 9 1. 5 6 3 1. 7 3 4 2 . 0 0 8 2. 1 68 2 . 4 1 3
0. 9 1 2 1 1 87 1. 4 3 9 1. 2 0 7 1. 3 0 5 1. 411 1. 5 5 2 1. 7 1 3 1. 9 11 2. 0 6 6 2 . 3 0 6
0. 9 1 2 1. 1 8 7 1 4 3 9 1. 2 0 7 1. 3 0 2 1. 4 0 4 1. 5 0 6 1. 6 2 7 1. 8 2 3 1. 9 9 8 2 . 3 0 0

, ^LCT PR ICE .. -Cue COM i ALC < * /G A L > 1. 1 17 1. 3 3 8 1. 6 2 7 1. 4 3 3 1. 5 6 6 1. 7 1 9 1. 8 8 2 2 . 1 3 9 2 . 4 6 3 2. 7 1 7 3 . 1 8 5
1 1 17 1. 3 3 8 1. 6 2 7 1. 4 3 3 1. 5 6 2 1. 7 1 0 1. 6 6 6 2 . 1 2 7 2 . 4 9 2 2. 7 1 0 3 . 1 9 3
1 1 17 1. 3 3 8 1. 6 2 7 1. 4 3 3 1. 5 5 9 1. 7 0 2 1. 8 5 6 2. 1 14 2 . 4 3 9 2. 6 8 3 3 . 0 6 3
1 1 17 1 3 3 8 1. 6 2 7 I .  4 3 3 1. 5 3 6 1. 6 9 5 1. 8 4 6 2 . 0 7 7 2 . 3 9 8 2. 9 9 9 2 . 9 7 3
1 1 17 1 3 3 8 1. 6 2 7 1. 4 3 3 1. 5 5 4 1. 6 9 0 1. 8 1 3 2 . 0 0 3 2 . 2 8 3 2. 9 3 9 2  9 6 7

' C C Piv ! .7: ; - s . ju t f  CORN -  RO l 1 0 1 4 1. 2 0 6 1. 4 7 8 1. 2 7 4 1. 401 1. 5 4 6 1. 6 9 7 1. 9 2 7 2 . 2 1 6 2. 4 3 3 2  8 9 9
1 . 0 1 4 1. 2 0 6 1. 4 7 8 1. 2 7 4 1. 3 9 7 1. 5 3 6 1. 6 6 2 1. 9 1 3 2 . 2 0 4 2. 4 3 2 2 . 8 2 2
1 0 1 4 1. 2 0 6 1. 4 7 8 1. 2 7 4 1. 3 9 4 1. 5 2 8 1. 671 1. 9 0 2 2 . 191 2. 4 0 9 2 . 7 3 2
1 0 1 4 1 2 0 6 1 4 7 0 1 2 7 4 1. 391 1. 5 2 2 1. 6 6 2 1. 8 6 4 2 . 1 1 0 2. 3 1 7 2 . 6 4 3
t 0 1 4 1 2 0 6 1. 4 7 8 1. 2 7 4 1. 3 3 9 1. 5 1 6 1. 6 2 9 1. 791 2  0 3 7 2. 261 2 . 6 3 7

J
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! HC F* R IC  f- i . '  'OR

■ E'-L r « i c f  : ■ < > CR

I- 1 PRICG p .: = : OR

f I T 'H t * f? IC  P j ■ po r

( H L>; RT p r i o f  : • <0R

f
f  i p r l e t  i :. .. * •"CR

(
THE. P: ii . [•. OF I

<

(
P 'i .U THE: ‘ Y i t  OF 1

PC '; n THK P'. ; e gf

! coo THP Pr :r : i :  o f

f'OR (PfHtR COS VS

jF CGF i H * /  TO N)

{■: OF CORK O IL  < i / U B )

‘iU A U T lT V  Or G ODC'CTS 

, ! 'c c  Q U A f- jf. i n r o ' s  < u lb s >

l . . 1 9£ii.i 1 Vt.1 1 98 2 . 1 9 8 3 . 1 98 4 198 5 . 1 9 8 7 1 97 0 . 1 W 2 . 1 9 9 5 .
' 1 103 1 ! .J, l ; 1. 2 7 6 1 3 1 6 1 3 6 8 1 4 6 4 1. 7 1 2 2 . 0 2 9 2  321 2 8 3 5

. 7 ^ 1 3 2 7 1 -t '-.h 1. 5 04 1 5 2 6 1 5 6 5 1 6 3 5 1. 6 3 5 2 . 0 2 8 2. 2 4 9 2 6 3 2

i o 1 3 0 4 1. 441 1 521 1 6 3 2 1 7 0 7 1. 8 2 8 2 . 140 2 . 4 8 2 2. 811 3. 3 8 8

~h'v 1 2 7 5 1 4 2 6 1. 5 2 7 1. 5 8 6 1. 6 6 5 1. 7 7 4 2 . 0 3 9 2  3 8 0 2. 6 7 4 3 1 77

V •V7 1 241 1. 3 47 1. 4 4 3 1. 5 1 6 1. 6 0 0 1 6 9 3 1. 9 3 4 2 . 2 4 6 2. 501 2. 9 6 0

c, -’ 9 9 1 2 7 3 1. 4 2 6 1. 5 2 7 1 5 8 6 1. 6 6 5 1. 7 7 4 2 . 0 3 9 2 . 3 8 0 P. 6 7 4 3. 1 77

i . ; . ' i2 1. 4 3 4 1. 7 0 2 1. 4 61 1. 6 5 8 1. 8 9 9 2. 0 1 9 2 . 4 2 2 2 . 8 3 5 3. 2 8 6 3 . 9 4 2
l  2 1 2 1 4 3 4 1. 7 0 2 1. 461 1. 6 5 9 1. 9 0 2 2 . 0 1 7 2 . 4 1 8 2 . 8 3 0 3 . 2 8 4 3 . 9 5 1

W . ?.iP. 1 4 3 4 1 7 0 2 1. 461 1. 6 61 1. 9 0 4 2 . 0 1 8 2 . 4 1 5 2 . 8 2 8 3. 2 7 6 3 . 9 4 8
1 2 1 2 1. 4 3 4 1. 7 02 1. 4 61 1 6 6 2 1. 9 0 6 2 . 0 1 9 2 . 3 8 7 2 . 8 3 0 3. 2 4 7 3 . 9 5 5
1 2 1 2 1. 4 3 4 1. 7 0 2 1. 4 61 1. 6 6 3 1. 9 0 7 2 . 0 5 4 2 . 3 9 3 2 . 8 41 3. 271 3 . 9 51

0 . *1  3 1 0 3 0 1. 3 7 9 1. 2 0 9 1. 3 6 5 1. 5 6 0 1. 6 4 8 1. 9 8 5 2 . 3 2 5 2  7 0 3 3. 2 5 5
0  9 1 3 1. 0 3 0 1. 3 7 9 1. 2 0 9 1. 3 6 8 1. 5 6 4 1. 6 4 9 1. 9 8 3 2 . 3 2 3 2. 7 0 7 3. 2 6 9
0. 7 1 3 1. 0 3 0 1. 3 7 9 1. 2 0 9 1. 3 7 0 1. 5 6 7 1. 6 5 1 1. 9 8 3 2 . 3 2 3 2. 7 0 9 ‘ 3 . 2 81
0. 9 1 3 1. 0 3 0 1. 3 7 9 1. 2 0 9 1. 3 71 1. 5 7 0 1. 6 5 4 1. 9 6 9 2 . 3 3 9 2. 6 9 9 3. 3 0 3
0. 9 1 3 1. 0 3 0 1. 3 7 9 1. 2 0 9 1. 3 7 3 1. 5 7 2 1. 6 91 1. 9 8 2 2 . 3 6 2 2. 7 2 9 3 . 3 01

a . i o o 2 . 3 6 9 3 . 171 2 . 7 8 0 3. 1 40 3. 5 8 8 3. 7 8 9 4 . 9 6 5 9 . 3 4 8 6 . 2 2 8 7. 4 8 6
2 . 1 00 2 . 3 6 9 3 . 171 2 . 7 8 0 3. 1 46 3. 5 9 7 3 . 7 9 2 4 . 5 6 2 9. 3 4 3 6 . 2 2 7 7. 5 1 8
2  1 0 0 2 3 6 9 3 . 171 2 . 7 8 0 3. 1 50 3 . 6 0 4 3 . 7 9 8 4 . 5 6 0 9 . 3 4 3 6 . 2 2 2 7. 5 4 7
2 1 0 0 2 . 3 6 9 3 . 171 2 . 7 8 0 3. 1 54 3 . 6 11 3 . 8 0 4 4 . 5 1 9 9 . 3 7 9 6 . 1 98 7 . 5 9 7
2 . 1 00 2 . 3 6 9 3  171 2 . 7 8 0 3. 1 57 3 . 6 1 6 3 . 8 8 8 4 . 5 5 8 9 . 4 3 2 6  2 6 7 7. 591

0. 307 0 2 6 3 0 . 2 3 8 0 . 2 3 3 0. 2 7 0 0 . 3 1 0 0 . 3 3 0 0 . 3 9 9 0 . 4 6 2 0 . 5 3 5 0 . 6 4 1
0 . 3 0 7 0 . 2 6 3 0  2 3 8 0 . 2 3 8 0. 2 7 0 0. 3 1 0 0 . 3 2 9 0 . 3 9 4 0 . 4 61 0 . 5 3 9 0 . 6 4 3
0 . 3 0 7 0 . 2 6 3 0 . 2 3 8 0 . 2C;3 0 . 2 7 0 0 . 3 1 0 0 . 3 2 9 0 . 3 9 4 0 . 4 61 0 . 5 3 3 0. 6 41
0. 3 07 0. 2 6 3 0 . 2 3 8 0 . 2 3 t f 0 2 71 0 . 3 1 0 0. 3 2 9 0 . 3 8 9 0 . 4 6 0 0. 5 2 7 0 . 6 41
0  3 07 0. 2 6 3 0 . 2 3 8 0 . 2 0 3 0. 2 71 0. 3 11 0. 3 3 5 0 . 3 8 9 0 . 461 0. 531 0. 6 4 0

0. c o o 0  0 0 0 0  0 0 0 0. 7 6 0 2 . 9 2 4 5. 9 0 3 9 5 8 8 13 . 5 0 7 17 . 7 6 5 18. 9 0 8 19. 6 0 6
0. 0 0 0 0 . 0 0 0 0 . 0 0 0 0. 7 6 0 2. 6 41 5. 1 8 7 8 . 3 8 2 11. 8 3 8 16 . 2 2 6 17. 7 3 4 17. 4 4 7 )
0. 0 0 0 0 . 0 0 0 0 . 0 0 0 0. 7 6 0 2  3 9 3 4. 5 6 2 7. 2 9 9 10 2 3 3 14 . 4 3 4 16. 1 99 9 . 6 6 0
0 0 0 0 O. 0 0 0 0 . 0 0 0 0. 7 6 0 2. 1 80 4. 0 2 6 6. 3 9 8 8 . 8 9 9 9. 0 2 9 7. 2 9 0 0 0 0 0
0 0 0 0 0 . 0 0 0 0 . 0 0 0 0 7 6 0 2  0 1 4 3 . 6 1 4 2. 481 1. 1 20 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 )

;

c



? i iQ 1 •; I*

■" >VM 0=J.-* < »■ V : . ;n  • k . ks?* , , 0.
i. 0 0 o
! ( '0 0

0 0 0 0 0
0 >. 0 0 0.

c :-F QU-'-tv : ■ ■ '  oF  ' L-it. E5 ■ o COO 0.
I* 0 0 0 0
0. oo o 0

< 0. 0 0 0 0
0. •j OO 0

( < ,:a o  q u : " *N  O IL  fB L E S ) 0 O'OO 0
0 0 0 0 0
0 0 0 0 0

( 0. 0 0 0 0
0 0 0 0 0

c
DU = B U Srij.i.

(  DDU = B J L L iO !.  BUGHi-LS
HAC = M iu L t  :*. AC R tS
MMAC = HUi K IL L IO N  ACRES

t WHU = HUl.!i > ; B U S H t L S  PER ACRE
I H = POUt,'j
BLBS ® B IU I- IOT.!S OF POUNDS

( .'Hi = Hl'NL-s-y.LS OF DOLLARS
URL = B ^ P r '- L -
W«mt. = J I I L L r  jrv BARRELS

( uriRL = B r i . i . i ; :N  b a r r e l s
I1GA5 = M IL L : . ; : ,  g a l l o n s
BCa I. a D li.i.,1  GALLONS

‘do

3 0 6206
2 0 6
2 0 6
206
731
731
731
731
731

101
101
101
101
101

(.

PAirC 1/
n a i .  1 9 3 ?  1 9 8 3  1-704 198 3 . 1 9 0 7 . 1 9 9 0 . 1992 . 1 99 5 .

0 J i J 0. 4 9 5 0. 5 3 5 0. 5 7 7 0. 6 2 2 0 . 7 2 6 0 . 9 1 t , 1. 0 6 8 1. 3 4 3
0 3 1 3 0. 4 9 5 0. 5 3 5 0. 5 7 7 0. 6 2 2 0. 7 2 6 0 . 9 1 6 1. 0 6 8 1. 3 4 3
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Chapter 4 

Detailed Input-Output Modeling

This chapter presents an a p p l i c a t io n  of the Input-Output  ( 1- 0) 

technique to forecast f i n a l  demands and outputs of products in  the U.S. 

economy at the 425 sector level of d e ta i l .  S p e c i f i c a l l y ,  the d e ta i le d  

output model (DOM) produces forecasts of sales to personal consumption 

expenditures (PCE), producers ' durable equipment (PDE), government 

pruchases,  im po r ts ,  expo r ts ,  c o n s t ruc t io n  expend i tu res ,  inven to ry  

change, intermediate use, and output fo r  each of 425 1-0 se c to rs ,  a l l  

cons is ten t  w i th  the fo recas ts  of  the INFORUM 78-sector in te r indus try  

macroeconomic model. To accomplish t h i s  ta sk ,  the 00M model and the 

INFORUM 1-0 model are l inked  to g e th e r ,  with each providing the other 

with information that i t  i s  best able to produce.

In do ing  any economic m o d e l in g ,  the  a p p r o p r i a t e  l e v e l  o f  

a g g re g a t io n  i s  dependent on th e  in tended  purpose of the model. 

Obviously, there is  no one correct level of aggregation. More aggregate 

1-0 models, such as the INFORUM LIFT model, have two major advantages 

over more d e ta i le d  models. F i r s t ,  they can be closed with respect to  

income, and second, they g e ne ra l l y  have more s ta b le  f i n a l  demand 

fu n c t io n s .  These advantages come at the sac r i f ice  of industry d e ta i l ,  

d e ta i l  which is  highly desirable f o r  many business a p p l i c a t io n s .  To 

take an extreme example, a l l  of Food and tobacco is  in  a single sector 

of the LIFT model, while there are 38 detai led sectors that comprise the 

same food and tobacco in  the DOM model. A producer of pet food could
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not de r ive  much in fo rm a t ion  about the future demand fo r  pet food from 

the LIFT fo recas t  where i t  i s  dwarfed by the outputs  of processed 

vegetab les,  snack foods, meat products, and tobacco products. In order 

to  gain the addi t ional  sectoral d e ta i l  without losing the bene f i ts  of a 

more aggregate model, the DOM model was constructed with several d i rec t  

l inks  to the LIFT model. The LIFT model prov ides p r ic e s ,  income, and 

var iables such as personal consumption expenditures and investment, that 

depend on prices and income. In re turn , DON provides the information to  

LIFT where i t  has the advantage, th a t  i s ,  where addi t ional  de ta i l  is  

u s e fu l .  As i s  d e s c r ib e d  be low ,  DON p r o v id e s  LIFT w i t h  m a t r i x  

c o e f f i c i e n t  change data . Through t h i s  ' f r i e n d l y '  l ink ing of the two 

models, i t  i s  hoped that both w i l l  provide better fo re c a s ts .  The l i n k  

between the two models make i t  possible to achieve consistency in the 

sense that DON f in a l  demands aggregate to the proper to ta ls  in  LIFT.

The 78-sector INFORUM model (LIFT) is  a comprehensive 1-0 model in  

th a t  i t  fo recas ts  not only product f i n a l  demands, in te r indus try  f lows, 

and ou tpu t ,  but a ls o ,  product p r ice s  and f a c t o r  incomes. Sectora l  

d e t a i l  on the output, or rea l ,  side of the LIFT model is  constrained to 

78 sectors by the lack of data on the income side of the model. A more 

complete descript ion of the LIFT model can be found in A lm o n d ) .

In comparison to  the LIFT model, DOM is  a p a r t ia l  model, that i s ,  

i t  has on ly a r e a l  s i d e ,  and no p r i c e  or income d e t e r m i n a t i o n  

c a p a b i l i t i e s .  Thus, DON is  dependent on LIFT fo r  foreign and domestic 

prices as wel l  as income. In addi t ion ,  without a price/income side DOM
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cannot,  on i t s  own, assure that i t s  product GNP forecast is  consistent 

w i th  any f o r e c a s t  o f ,  say ,  d is p o s a b le  income- To i n s u r e  such 

cons is tency ,  DOR i s  l in ked  to  LIFT, and the f i n a l  demand forecasts of 

DOM model are forced to  sum to the more aggregated LIFT va lues .  A lso, 

close but not pe r fec t  consistency can be achieved between the detai led 

and aggregate output fo re c a s ts .  Table 4.1 presents the LIFT to  DOM 

aggregation scheme, with sector t i t l e s .

Figure 4.1 presents a simple flow chart fo r  the DOM. Block A, at 

the top of Figure 4 .1 ,  l i s t s  the va r ia b le s  which the DOM takes as 

exogenous from a LIFT forecast. These include prices and f i n a l  demands.

Blocks B through F, the export,  personal consumption expenditures 

(PCE), producers* durable equipment (PDE), government purchases (GOV), 

and construc t ion blocks, l i s t  the f i n a l  demands that are not determined 

simultaneously with output. Exports are determined as a fu n c t io n  of 

fo r e ig n  demands and fo re ig n  p r ices  r e la t i v e  to  domestic pr ices. The 

estimated form of the equations and a summary of the re s u l t s  are given 

in  secton 4.3. PCE, PDE, and construct ion are determined by the use of 

variables forecast by LIFT, and bridge matrices. To fo recas t  personal 

consumption expenditures (PCE) by 1-0 category, the LIFT forecast of PCE 

by consumption goods i s  passed through the "PCE bridge" matr ix. For 

example, the PCE bridge al locates the r e ta i l  value of a new car (one of 

the LIF t  consumption categor ies)  to  these production and d is t r ib u t io n  

sectors: 77 percent to  Motor veh ic les  (384) ,  1 percent to  Rai l roads 

( 4 3 2 ) ,  1 p e rc e n t  to  Trucking (434) ,  less than 1 percent t o  Water 

t ra n s p o r ta t ion  (435) ,  4.5 percent to  Wholesale t rade (445 ) ,  and 16 

percent t o  Retai l  trade (446). S im i la r ly ,  producers' durable equipment
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expenditures by 1-0 sector is  determined by passing the LIFT forecast of 

investment by 58 in v e s t in g  i n d u s t r i e s  through the so -c a l le d  "B " ,  or 

inves tment ,  m a t r ix .  To p red ic t  construction purchases by 1-0 sector, 

construct ion purchases by 31 construct ion types i s  passed through the 

co n s t ru c t io n  m a te r ia ls ,  or C, m a t r ix .  Each of these matrices and a 

discussion of the way coe f f ic ien ts  change are presented in  sections 4 .4 ,  

4.5 and 4 .6 ,  re s p e c t i v e l y .  Government purchases by 1-0 secto r  are 

determined in  a s im p l i f ie d  way due to a lack of time series data. The 

LIFT fo recas t  of government purchases i s  s p l i t  out to  the d e ta i le d  

sec to rs  in  the 1977 p ropo r t ions  fo r  each LIFT sector . This work is  

described in  more de ta i l  in section 4.7.

Block G of Figure 4 .1 ,  labeled 'Output Computation, 1 i s  where the 

l a s t  two f i n a l  demands - -  i n v e n t o r y  change and imports  — are 

determined, along with output, by using the i t e r a t i v e  Seidel s o lu t io n  

procedure. Both inven to ry  change and imports depend on the current 

period 's  output, and therefore must be solved f o r  s imul taneous ly  w i th  

o u tp u t .  Given the lack of r e l i a b l e  t im e -s e r ie s  data on inven to ry  

change, a simple weighting scheme was used to s p l i t  the LIFT project ions 

of inventory change to  the d e ta i le d  se c to ra l  l e v e l .  Each d e ta i le d  

sec to r  i s  assigned, in  p ropo r t ion  to i t s  own output, a port ion of the 

corresponding aggregate sector 's  inventory change. Equations to predict 

imports by 1-0 sector are simple fu n c t io n s  of cur ren t  ou tpu t .  More 

d iscuss ion  of inventory change, imports and the output solut ion process 

is  given in  sections 4.8 ,  4 .9 ,  and 4.10 respective ly . Once the Seidel 

process converges, the model continues on to  the next year.

What is  not shown in  Figure 4.1 are the influences DOM has on LIFT.
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The i n p u t - o u tp u t ,  c o n s t ru c t io n ,  and PCE bridge matrices, described in 

de ta i l  below, are forecast at the DOM level of d e t a i l ,  then aggregated 

f o r  use in  LIFT. Because these matr ices are prepared outs ide both 

forecasting models, th is  l ink  does not appear in Figure 4.1.

Before turning to  a more complete descript ion of the de term inat ion  

of the f i n a l  demands, section 4.2 presents a review of the relevant 1-0 

l i t e ra tu r e .  Sections 4.3 through 4.10 descr ibe the de te rm ina t ions  of 

f i n a l  demands and o u tpu ts ,  whi le a b r ie f  descr ip t ion of the forecasts 

DOM is  capable of producing is  given in  section 4.11.

4.2 Review of the L i te ra tu re

In the currently  avai lable body of economic l i t e r a tu r e ,  there is  no 

presentat ion of an 1-0 model of comparable d e ta i l .  In  a d d i t i o n ,  there 

i s  no d iscuss ion  of ways in  which 1-0 models of d i f fe re n t  levels of 

aggregation could be l inked to  take advantage of the m er i ts  of both . 

F i n a l l y ,  the  two major (non-INFORUM) 1-0 modeling groups •— Data 

Resources, Inc .  and Wharton Economic F o re c a s t in g  A s s o c ia te s  - -  

g e n e ra l l y  do not publ ish or provide descript ions of the basic structure 

of th e i r  models. Data Resources has developed a d e ta i le d  model th a t  

runs o f f  of some 50 to 100 to ta ls  from the DRI macroeconomic model, but 

documentation as to  i t s  use of 1-0 techniques i s  u n a va i la b le .  The 

s in g le  model that is  avai lable fo r  review is  the basic model of several 

years ago, as described in.Almon (2) .

The INFORUM model presented in  Almon (2) was in  severa l  ways a 

model h a l f  way between LIFT and DOM. While the old model had more than 

twice the number of sectors as LIFT (185 to 78), i t  had less than h a l f
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the number of DOM (185 to  425). In addi t ion ,  the 185 sector model had 

the f i n a l  demand determination that the current LIFT model does, but i t  

was not closed with respect to  income. By providing more de ta i l  and by 

closing the model with respect to  income, the LI FT /DOM combinations of 

models are g r e a t  improvements over the 185 sector  model. Other 

improvements are the r e s u l t  of severa l  recent d i s s e r t a t i o n s ,  c i te d  

below, which improved the method by which f i n a l  demand components are 

determined.

4.3 -  Exports

There are two types of export equations used in  the LIFT model, one 

f o r  merchandise and one f o r  non-merchandise expo r ts .  Merchandise 

e x p o r t s  a re  e x p l a i n e d  w i t h  f o r e i g n  demands and r e l a t i v e  

domestic-to-foreign price ra t ios  with an estimated e l a s t i c i t y .  Because 

t ime ser ies  data on foreign prices fo r  service sectors are unavai lable, 

the exports of non-merchandise sectors are simple l i n e a r  fu n c t io n s  of 

the lagged sum of merchandise exports and domestic pr ices. For a more 

d e ta i l e d  d e s c r ip t i o n  of these fu n c t io n s ,  see Ralph Monaco's Ph.D. 

d isser ta t ion  ( 8) .

S i m i l a r l y ,  in DOM, two types of export equations are used, one fo r  

merchandise and one fo r  non-merchandise exports. The f i r s t  type ,  used 

fo r  merchandise sectors, has of the fo l lowing form:

Ei = ( a ♦ b *  078> PR78N 

where
E| = exports by detai led sector i .
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Oyg -  foreign demand fo r  the LIFT sector that corresponds 
to the detai led sector i .

M
PRyg = re la t ive  domestic to  foreign pr ices, raised to  the power 

N, for  the LIFT sector that corresponds to detai led 
sector i .  The price e l a s t i c i t i e s ,  N, are the ones 
estimated fo r  the LIFT model.

a, b = estimated parameters.

For the nonmerchandise sectors, forecasts of the LIFT 1-0 sectors were 

s p l i t  among the d e ta i le d  sec to rs  by using ’ share' equat ions .  The 

equat ions to  p re d ic t  the share of the LIFT sector exports assigned to 

each detai led sector were of the fo l lowing form:

E. /  E-7C= a  + b * Tl 78
where:

Eyg = exports of the LIFT sector that corresponds to detai led 
sector i

T = time trend; 1 in 1955, 2 in 1956, . . .

In the second set of equat ions, c o n s t ra in ts  were app l ied  across 

equat ions to  insure that the shares would sum to 1.00. The constraints 

required that a l l  the 'a* c o e f f i c i e n t s  f o r  the d e ta i le d  sec to rs  in  a 

LIFT s e c to r  sum to  1 .0 0 ,  whi le  the ' b '  c o e f f i c i e n t s  sum to  0 .00 .  

Results of the estimation are given in  Table 4 .2 ,  presented at the end 

of the te x t .

C ons is tency  between LIFT and D0H exports  are insured f o r  the 

service sectors by the use of the across equation constra in ts. No such 

consis tency i s  to  be expected from the equat ions of the f i r s t  type. 

Hence, to obtain the desired consistency, the forecast values of exports
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were scaled up or down by the same p r o p o r t i o n  t o  match the  LIFT 

aggregates .  This sca l ing  procedure im p l ie s  th a t  the f i r s t  set of 

equations determine re la t ive  rather than absolute levels of exports.

4.4 -  Personal Consumption Expenditures

Consumption expenditures by 1-0 sector are fo recas t  by passing a 

vec to r  of expend i tures by consumption category through a matrix which 

"br idges" from consumption categories to  1-0 products. The same method 

i s  used to  fo recas t  PCE by 1-0 sector  fo r  the LIFT model. Hence, as 

long as the bridge matrices are c o n s is te n t ,  th a t  i s ,  i f  the d e ta i le d  

m a tr ix  can be aggregated to  the LIFT matr ix, the vectors of PCE by 1-0 

sector w i l l  be consistent. (See l i s t .  Table 4.1)

Expenditures by consumption ca tegor ies  are fo recas t  in  the LIFT 

model , based on the work of Paul Devine (5 ) .  The study by Devine 

combined cross-section with t ime-series ana lys is  to  take i n t o  account 

the ef fec ts  of income d is t r ib u t io n  and several demographic influences on 

consumpt ion  e x p e n d i tu e s .  For a more d e ta i le d  d iscuss ion  of the 

e s t im a t io n  te c h n iq u e  and f o r e c a s t i n g  p r o p e r t i e s ,  see D e v in e 's  

d isser ta t ion  (5).  A l i s t  of the 78 PCE categories i s  presented as Table

4.3.

The changing pa t te rns  of personal consumption cause s h i f t s  in  the 

PCE br idge ,  o r ,  D, matr ix  c o e f f i c i e n t s .  To capture as much of the 

s h i f t s . a s  p o s s i b l e ,  e q ua t io n s  were est imated f o r  across- the-row 

coe f f ic ien t  change w i th in  the consumption bridge matr ix. Obviously, i t  

would be p r e f e r a b l e  to  e s t im a te  the  change i n  each i n d iv i d u a l  

co e f f ic ien t .  However, at th is  extreme level of de ta i l  no time series of
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matrices e x is t .  Matrices were prepared fo r  1958, 1963, 1967, and 1972, 

but they were not necessari ly prepared in a consistent manner. Hence, 

the across-the-row form of equation is  the best ava i la b le  a l t e r n a t i v e .  

By using across- the-row equat ions ,  the data requirements are reduced 

from a time series on each coe f f ic ien t  to  a s in g le  t ime ser ies  of PCE 

f o r  each DOM sec to r .  In forecast ing, each coe f f ic ien t  in the row w i l l  

be adjusted by the same percentage.

The form of the equation actua l ly  estimated was as fo l lows:

PIO/CCI = a + b TIME

where:
PIO = PCE by DOM sector

CCI = constant coe f f ic ien t  indicated purchases (see below)

CCI = . d . . * PCE.
J 13 J

TIME = 1 in 1959, 2 in 1960, . . . . .

"Constant coe f f ic ien t  indicated" purchases are the level that purchases 

would have been had a l l  br i  dge-mat r i  x coe f f ic ien ts  remained at th e i r  

1977 value. The equations f i t  modierately we l l ,  as can be seen in  Table

4 .4 ,  and add some forecasting power to the model.

Once the c o e f f i c i e n t  change equations have been applied to  the D 

matr ix to  produce the forecast year's D matr ix, there i s  one more step 

to  be done before PCE by 1-0 sector is  determined. Af ter  applying the 

coe f f ic ien t  change equations, the columns of the D matrix may or may not 

sum to 1.00. I f  the columns do not sum to  1 .00 ,  then the sum of PCE 

purchases by consumption categories w i l l  not equal the sum of purchases 

when categor ized by DOM sec to rs .  To e l im in a te  t h i s  problem, the D
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matrix columns were normalized, or scaled, so that the column sums again 

were equal to  1.00.

Consistency of fo recasted PCE by 1-0 sector can be maintained by 

using con s is ten t  D matr ices i n  both models. The 1977 matr ices are 

c o n s is te n t ,  th a t  i s  the DOM D matrix can be aggregated to  produce the 

LIFT matr ix . In f o r e c a s t in g ,  t h i s  consistency can be mainta ined by 

simply determining the DOM D matrix fo r  the appropriate number of years, 

and aggregating them to produce the forecasts of the LIFT D matr ix. The 

fo recas ted  LIFT D matrices are then used in  producing the LIFT forecast 

necessary to run the DOM model.

There i s  a c e r t a i n  gap, c a l l e d  the  'INFORUM s t a t i s t i c a l  

d i s c r e p a n c y ' ,  between t o t a l  PCE as determined by summing the NIPA 

categories and by summing PCE purchases by 1-0 sector. PCE by category 

is  taken from the Nat ional  Income and Product Accounts (NIPA). This 

NIPA PCE is  derived from data on r e t a i l  sales and i s  ad jus ted to  the 

c a te g o r ie s  based on merchandise l i n e  sales shown in  the Census of 

Business. A weakness in  t h is  approach is  t h a t ,  except f o r  in f requen t  

benchmarks o f  the  N IP A 's ,  i t  does not  take  i n t o  co ns ide ra t ion  

information about what goods are produced. In con t ras t  to  the NIPA 

method, i t  i s  possible to produce "output-based" estimates of PCE by 1-0 

s e c t o r .  To do so, f i v e - d i g i t  Standard I n d u s t r i a l  C la s s i f i c a t i o n s  

product shipments are adjusted to  include imports and exclude exp o r ts ,  

and are. then mu l t ip l ied  by a "PCE r a t i o . "  The "PCE ra t io "  is  the share 

of the adjusted f i v e - d i g i t  series sold to  PCE in 1972, the last  year fo r  

which a deta i led 1-0 table is  avai lable from the Commerce Department. 

I t  would be pleasant to  report that th is  "output-based" PCE is  close to
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the "bridged consumption" obtained by p u t t in g  NIPA PCE through the D 

m a t r ix .  U n fo r tu n a te ly ,  tha t  is  not the case; fo r  some sectors there 

are i r reconc i lab le  d i f ferences. To use the "br idged consumption" as 

f i n a l  demand would make i t  impossible to  calculate outputs consistent 

with the Census of Manufactures. Therefore, the dif ference between the 

two method of computing PCE, the s t a t i s i c a l  discrepancy, is  added to 

each y e a r 's  f o r e c a s t  of b r id g e d  con sum p t ion .  The s t a t i s t i c a l  

d iscrepancy i s  the r a t i o  of PIO, minus br idged PCE, to  bridged PCE 

calculated from actual 1980 data m u lt ip l ied  by the forecast bridged PCE. 

Stated a lgebra ica l ly ,  forecast values of PIO are determined as fo l l o w s :

PIO = BR + SD 

where:

BR is  bridged PCE

SD is  the s t a t i s t i c a l  discrepancy calculated as fo l lows:

SD = CCPIO -  BR) / BR)gg * BRt  

the 80 subscript indicates that the 1980 proport ion be used fo r  eve 

ry

subsequent year t .

24.5 -  Producers' Durable Equipment

Producers' durable equipment (PDE) sales by 1-0 sector are forecast 

i n  a manner s im i l a r  to  PCE. Forecasts of investment by 58 investment 

categories ( l i s te d  in  Table 4.2) are taken from the LIFT model fo recas t  

and passed through the investment, or "B", matrix. Once again, i f  the 

matrices are consistent, the fo recasted  PDE by 1-0 sector  (EIO) w i l l
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also be consistent.

The e q u a t io n s  which f o r e c a s t  investment in  equipment by 58 

investing industr ies were developed by Anthony Barbera as pa r t  of h is  

Ph.D. d isse r ta t io n  (3) .  A l i s t  of the 58 investing sectors is  given in  

Table 4.5. In the Barbera study, investment was j o i n t l y  estimated w i th  

labor requirements based on a generalized Diewert cost function. In the 

LIFT model, the demands f o r  c a p i ta l  equipment (V) are func t ions  of 

re la t ive  input prices — cap i ta l  costs, labor costs, and energy p r ices

— and movements in industry demand. For a more detai led descript ion of 

th is  work refer to Barbera's d isser ta t ion  (3).

The in v e s tm e n t ,  or "B" m a t r i x ,  shows what percentage of the 

investment do l la r  each of the 58 investors spent on PDE sold by each of 

the 78 producing (1-0) sectors. I f  an element of the matr ix , were

.05, i t  would mean that investing sector " j "  spends f i v e  cents of each 

d o l l a r  invested on equipment from producing sector " i " .  The "B" matrix 

used fo r  th is  study is  a 1977 matr ix, which is  re a l ly  an INFORUM update 

of the 1972 Bureau of Economic Analysis'  1972 Table.

There is  no reason to  bel ieve that the re la t ive  shares of equipment 

purchased are c o n s ta n t  over  t im e ,  and,  in  f a c t ,  the data shows 

s u b s ta n t ia l  changes in  r e l a t i v e  shares. For example, since 1958,  

computing equipment 's share fo r  each of the investing sectors has been 

growing rap id ly ,  and the trend i s  l i k e l y  to  con t inue .  Trends in  the 

c o e f f i c i e n t s  are incorporated in  the model by the use of across-the-row 

coe f f ic ien t  change equations. These equations contain both a time trend 

and a cyc l ica l  variable in  estimating coe f f ic ien t  change.

The equations to  predict the coe f f ic ien t  change were est imated of
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CEIO/CCI) = a + b TIME + c PCCI

th e  fo rm :

where:
EIO = Producer's durable equipment sales by 1-0 sector

TIME = 1 in 1958/ 2 in 1958, ..............
CCI = The constant coe f f ic ien t  indicated use (described below)

The CCI fo r  sector i  in  year T is  
* 7

CCI. = b. . V.^
l  3=1 13 3 t

PCCI = percent change in the CCI from one period e a r l ie r .
V = investment by investment category j in time t

The resul ts  of the estimation are presented in  Table 4.6.

As the name "constant coe f f ic ien t  ind ica to r "  (CCI) implies, the CCI 

i s  a measure o f  what PDE sa les would have been had the B matr ix  

c o e f f i c i e n t s  remained constant at the 1977 values. The dependent 

v a r i a b l e  f o r  the  e q u a t io n  i s  ac tua l  PDE d iv ide d  by the constant 

coe f f ic ien t  indicated PDE, an index equal to  1.0 in 1977. For example, 

i f  the 1985 forecasted value of EIO / CCI i s  1 .1 ,  then the average 

coe f f ic ien t  in  that p a r t icu la r  row i s ,  by 1985, 10 percent above i t s  

1977 value.

The PCCI term is  a cyc l ica l  variable which allows sectoral growth 

in  a pa r t icu la r  industry to a f fec t  i t s  overa l l  share of PDE sales. The 

t ime t rend use fo r  es t im a t ing  and forecasting is  a typ ica l  time trend 

between 1958 and 1980. Time had a value of 1 in 1958, 2 in  1958, 3 in  

1959, and so on. However, because the normal time trend predicted very 

large growth fo r  severa l sec to rs ,  t ime was "slowed" g ra d u a l ly  a f t e r  

1980. Under normal condit ions, time would have a value of 38 by 1995,
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but using 'stow t ime '  the 1995 value was only  34. The value of the 

stowed time trend fo r  each year was gotten by the fo l lowing formulae:

TT = 23 + (.974)T 

where:

T = the normal time trend, 20 in 1977 ,  21 in 1978, 38 in 1995

TT = slow time

23 is  the value of the normal time trend in  1980 

Forecasts  of the high growth sec to rs ,  p a r t i c u l a r l y  computers, are 

bel ieved to  be more reasonable using th i s  'slow t ime' funct ion.

Once a l l  the coe f f ic ien ts  changes have been app l ied ,  the B matr ix  

columns w i l l ,  in  general,  not sum to 1.0. This implies that PDE sales 

w i l l  be greater or less than investment purchases, which makes no sense. 

Hence, a l l  the columns are normalized (scaled) so that each column again 

sums to  1.00, and purchases w i l l  therefore equal sales. In running the 

model thus f a r ,  the sca l ing  fa c to r s  range from approximately 1.25 to 

.80, with a weighted average of about 1.05.

As was the case with PCE, consistency in the EI0 w i l l  be maintained 

i f  matr ices are always c o n s is te n t .  For PDE, the matr ices are not 

c o n s is te n t  because the LIFT model i s  de term in ing investment in  an 

i t e r a t i v e  manner. There is  an investment-output loop in  the LIFT model, 

which determines investment fo r  each year using the Barbera equat ions.  

(Note once again, that one term in the Barbera equations is  an industry 

demand term.) However, as investment changes in  response to  b e t te r  

guesses of ou tp u t ,  the PCCI term changes, changing the LIFT B matrix 

c o e f f i c i e n t s .  The use of the PCCI term in  the c o e f f i c i e n t  change
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equations g ives LIFT some good cyc l ica l  properties.** Because the DOM B 

matrix coe f f ic ien t  change equations are believed to  provide a d d i t i o n a l  

in fo rm a t io n ,  they are used to  p ro je c t  the DOM B m atr ices .  Then to 

maintain consistency, the deta i led forecasts  of PDE by DOM secto r  are 

s imply scaled so t h a t ,  when aggregated, they match the LIFT forecast.  

In the fu tu re ,  the DOM B matrix change equations may be put i n t o  the 

LIFT model to  provide the maximum information while reta in ing the good 

cyc l ica l  propert ies of the current LIFT model.

A s t a t i s t i c a l  discrepancy e x is t s  between a v a i la b le  equipmemt 

investment data and equipment purchases by 1-0 sector  da ta .  This 

discrepancy is  much smal le r  than the PCE d iscrepancy,  because both 

sources begin w i th  p roduc t ion  data . The discrepancy arises from the 

treatment of the data and, in several cases, is  reconci lable.  In  order 

th a t  the 1-0 computations be cons is ten t  with the INFORUH 1-0 tab le 's  

construct ion,  the data should conform to  the PDE purchases by 1-0 sector 

data. Because the equipment investment forecast is  not consistent w i th  

the 1-0 data and because not a l l  the dif ferences are reconci lab le, the 

s t a t i s t i c a l  discrepancy i s  accounted f o r  dur ing each yea r  o f  the  

f o r e c a s t .  The discrepancy vecto r  i s  obta ined by passing the 1980 

investment vector through the "B" matr ix, and d iv id in g  the r e s u l t  i n t o  

ac tua l  PDE by 1-0 sec to r .  For each year a f te r  1980, the discrepancy 

vector is  assumed to be the same proport ion of the inves tment-b r idged 

PDE purchases.

4.6 Construction

In  th e  LIFT model ,  c o n s t r u c t i o n  i s  fo recas t  by 31 types of
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construct ion Listed in  Table 4 .7 . ^  These p ro je c t io n s  are then passed 

th rough  the c o n s t ru c t io n ,  or C, matr ix  to  determine purchases f o r  

construct ion by 1-0 sector. To produce the deta i led fo recas t  of sales 

to construct ion by 1-0 sector fo r  the DOM model, the same forecast of 31 

c o n s t ru c t io n  types was passed through the deta i led "C" matr ix . Again, 

consistency between the LIFT and DOM forecast i s  guaranteed as long as 

the matr ices  are consistent . Construction of the 1977 matrices insure 

consistency for that year. For each subsequent yea r ,  consis tency is  

mainta ined desp i te  c o e f f i c i e n t  change, by using the detai led matrix 

change equations to  determine coe f f ic ien t  change fo r  both DOM and LIFT. 

That i s ,  the DOM "C" m a tr ix  f o r  each year was aggregated to  the LIFT 

sectoral leve l ,  and was then used in  producing the LIFT fo re c a s t .  The 

coe f f ic ien t  change equations used are the same equations as are used fo r  

"A" m a tr ix  coe f f ic ien t  change and are described in  de ta i l  below. Af ter  

the coe f f ic ien t  changes are applied the matrix i s  normalized, — forcing 

the columns to sum to 1.00 — so that construct ion purchases are equal 

to  sales to construct ion.

4.7 -  Government

Forecasts of government purchases by 1-0 sector are broken out in to  

fou r  types:  fe d e ra l  defense, fed e ra l  non-defense, s ta te  and local 

education, and state and local o th e r .  U n fo r tu n a te ly ,  no t ime ser ies  

e x i s t s  l i s t i n g  government purchases of these four types by 1-0 sector. 

Only the 1977 values are readi ly avai lable from the development of the 

1 977 1-0 m a t r ix .  Given the lack of da ta ,  what could be done w i th  

government purchases i s  quite l im i ted .
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In the LIFT model, the fou r  types of government purchases are 

s p e c i f ie d  exogenously, and then passed through the government or "G" 

matrix to  determine purchases by 1-0 sec to r .  No c o e f f i c i e n t  change 

equations are estimated fo r  the G matrix because the lack of time series 

data.  Users have the option of specifying changes in the G matrix,  but 

the coe f f ic ien ts  otherwise remain constant from year to year.

For the DOM model, there  are two ways which could be used t o  

f o r e c a s t  government purchases by 1-0 s e c t o r .  F i r s t ,  the four 

exogenously specif ied levels of purchases used in the LIFT model, could 

be passed through the 1977 d e ta i le d  G matrix.  The detai led and LIFT 

forecasts would then be consistent, because the matrices are consistent. 

A l te rna te ly ,  the LIFT forecast of government purchases by 1-0 sector  

could be s p l i t  to  the 425 sector  leve l  based on t h e i r  1977 shares. 

Consistency between DOM and LIFT is  guaranteed as long as the shares sum 

to  1.00, which they do. Because the two methods are equivalent (with no 

coe f f ic ien t  change), the second method was chosen fo r  the i n i t i a l  model 

c o n s t ru c t io n  f o r  i t s  computational  ease. In the fu tu re ,  someone may 

wish to specify DOM's G matrix coe f f ic ien ts  so the detai led G w i l l  have 

to  be read in .

4.8 -  Inventory Change

Inventory change forecast ing, l ike  government purchase forecast ing, 

s u f f e r s . f r o m  severe data problems. No r e l i a b l e  t ime ser ies  can be 

obtained fo r  a l l  425 sectors, which impl ies th a t  some so r t  of sharing 

scheme based on the LIFT model forecasts w i l l  have to be used. Simply 

s p l i t t i n g  the LIFT aggregate sectors to  the various detai led sec to rs  on

186



the basis of th e i r  1977 shares would be reasonable, but would not use 

a l l  the information avai lable. Instead, the 78-sector inventory change 

f igures are s p l i t  to  the deta i led sector level in proport ion to  detai led 

sector 's  share of the corresponding LIFT s e c to r ' s  ou tpu t .  Using t h i s  

method allows sh i f t s  in  re la t ive  shares of output to  a f fec t  the re la t ive  

shares of inventory change in  the way one would expect. For example, an 

increase in  the demand fo r  Telephone and telegraph apparatus, DOM sector 

343 ,  would appear as an increase in  the demand f o r  Communications 

equipment and e lectron ic  components, sector 38, in the LIFT model. As a 

resul t  of the change in  demand, inventory levels would quite l i k e l y  drop 

i n i t i a l l y ,  and r ise in  the subsequent years .  There i s  no reason to  

spread the changes in  inventory levels across a l l  the detai led sectors, 

as would be done i f  the sharing were done on the basis of the r e l a t i v e  

1977 inve n to ry  change shares. When shared on the basis of current 

ou tpu t ,  the increased share of output by Telephone and t e l e g r a p h  

apparatus would g ive i t  a cor respond ing ly  la rge r  share of inventory 

change. Because inventory change is  dependent on current ou tput ,  i t  i s  

solved f o r  simultaneously with output, as is  described below in section 

4.10.

This t reatment of in v e n to r ie s  has the g la r in g  weakness of not 

tak ing  i n t o  con s ide ra t ion  the typ ica l  inventory to  output r a t io .  For 

example, Fluid milk has an extremely low inven to ry  to  output r a t i o ,  

wh i le  Cheese has a somewhat higher ra t io .  Yet, because the output of 

Fluid milk is  general ly larger,  the inventory change p red ic ted  by the 

DOM model of m i lk  would be larger than that fo r  cheese. This problem 

exists  to some extent fo r  each of the LIFT sectors, but is  probably most
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severe fo r  the LIFT Food and tobacco (9) and Agr icu lture ,  f o r e s t r y ,  and 

f ishery  (1) sectors because they contain many dissimlar products. I t  i s  

intended that an alternate  treatment of inventory be developed, at least 

fo r  the LIFT sectors that suggest such problems.

4.9 -  Imports

The import  equations in  the LIFT model predict merchandise exports 

by 1-0 sector using domestic demands, time trends, and re la t ive  fo re ig n  

t o  domestic p r ic e s .  For the serv ice  sec to rs ,  imports are predicted 

using lagged merchandise imports and time trends. For a more d e ta i le d  

descript ion of th is  work see Ralph Monaco's Ph.d. d isser ta t ion  ( 8) .

A s im i l a r  d i s t i n c t i o n  between merchandise and service sectors is  

made in  e s t im a t in g  the DOM import  equat ions.  For the merchandise 

s e c to rs ,  whose data is  more re l iab le  than the service sector data, the 

equations are of the fol lowing form:

H. = (a + b D.) *  P7QU l i  78
where:

M. = imports of detai led sector i .

D_. = domestic demand fo r  the products of sector i

(sum of f i n a l  demands and intermediate flows minus exports)
NP_,g = foreign price index re la t ive  to the domestic

producers' pr ice index, raised to the power N. N is  an 
estimated parameter of the 78 sector LIFT model.

a,b = estimated parameters.

The same data problems e x is t ,  only mult ip l ied  by the number of sec to rs ,

fo r  the deta i led non-merchandise sectors that exist fo r  the LIFT model.
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Hence, the fo l lowing simple share equations were used to  p re d ic t  the 

share of  each LIFT s e c t o r ' s  im p o r t s  t h a t  were assigned to  the 

corresponding deta i led sectors.

M. / rUr, = a + b *  T1 f o
where:

M_ 0 = imports of the LIFT sector that corresponds to  sector i .
I o

T = a time trend, equal to  1 in 1955, 2 in 1956, . . .

Across equation constraints are applied to  insure that the shares would 

surr, to 1.00. The constraints force the 'a* coe f f ic ien ts  to  sum to 1.00, 

and the ' b • c o e f f i c i e n t s  t o  sum to  0 .0 0 .  Table 4.8 summarizes the 

resul ts  of the est imation, with a *T' appearing next to  the t i t l e s  of 

the equations that were estimated using the share equation form.

Consistency between LIFT and DOM import forecasts i s  assured fo r  

the share equations by the use of cons t ra in ts ,  but i s  not assured f o r  

merchandise imports. The forecasts of merchandise imports that make up 

a LIFT sector are scaled up or down by the same p ropo r t ion  so tha t  the 

sum w i l l  match the LIFT aggregate.

4.10 -  Output Computations

At the heart  of an in p u t -o u tp u t  model is  a table of input-output 

c o e f f i c i e n t s ,  the "A" m a t r i x .  The A m a t r i x  shows th e  necessary  

in te rm ed ia te  f lows to  produce one d o l la r ' s  worth of ouput fo r  each of 

the 1-0 sectors. Each c o e f f i c i e n t ,  a ^ ,  shows the percentage of the 

output of industry j that is  purchased from industry i .  For example, i f
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i t  takes f i v e  cents worth of A g r i c u l t u r a l  f e r t i l i z e r s  to  produce a 

d o l l a r ' s  work of a Gra in ,  th e  c o e f f i c i e n t  f o r  the  A g r i c u l t u r a l  

f e r t i l i z e r  row and Grains column would be .05. The sum of each column 

of the A m a t r i x ,  w i th  value added inc lud ed ,  i s  1.00 when valued in  

current pr ices.

The i n p u t - o u t  put c o m p u ta t io n  beg ins  w i t h  a measure of the 

previously determined f i n a l  demands by 1-0 sec to r .  This i s  obta ined 

using the fo l lowing formula:

r >  7 i 7 y  m
(4.1) F. = W  b. . V. + c . . S. + d. . P. + G.. + E.

l  J=1 i j  J J=1  13 J J=1 l j  ]  J=1 i j  l

where

i = 1, 2, . . .  425. The 1-0 sectors

F,. = f in a l  demand fo r  1-0 sector i

b . j  = the investment or B matr ix , described above

c..j = the construct ion matr ix, described above

d . j  = the PCE bridge matrix

Vj = equipment purchases by industry j

S. = construct ion of type j 
J

Pj = personal consumption expenditures on good j

G^ = government expenditures on sector i by each of the four 

government types (defense, non-defense, state and local 

education, and state and local other)

Ê  = exports by sector i .

Note th a t  the B, C, and D matrices a l l  perta in to  the appropriate year
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of the forecast , and that the V, S, and C vectors are vectors taken from 

the LIFT forecast-

Given the calcu la t ion of F.., outputs can then be computed using the 

ap pro p r ia te  A m a t r ix .  (How the A matr ix  i s  fo recas t  i s  desc r ibed  

below.) The output of each p roduc t ,  . . . .  Q425'  must sa t is fy  the 

fo l lowing equation:

(4.2) Q. = T Z  a. . Q. + F. -  M. + N.1 ]=1 i j  j  i l  i

where: i represents the 1-0 sector

Q.. = the output of product i

fK = the imports of product i

N. = the inventory change of product i .

Verbal ly , equation 4.2 says that output of a product must not only cover 

the f i n a l  demands — F, M, and N — but also the demand f o r  i t s  use as 

an in te rmediate  good in  producing other products. Solution of th is  set 

of simultaneous equations by way of the Seidel process y ie ld s  th e  

outputs, imports, and inventory change by 1-0 sector.^

AForecasting A and C Matrix Coeff ic ient  Change

Input-Output coe f f ic ien ts  change over time as a resul t  of changing 

technology, government regula t ion, or changes in  the r e l a t i v e  p r ic e s .  

Over the  pas t  ten  years ,  the c o e f f i c i e n t  f o r  s tee l  sales to  auto 

manufactures has been f a l l i n g ,  w h i le  the  p l a s t i c s  and aluminum 

c o e f f i c i e n t s  f o r  sales to  cars have been growing. This change is  due
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par t ly  to a change in  technology, and p a r t l y  to  a change in  r e l a t i v e  

p r ic e s .  Molded p las t ic  parts are easier and cheaper to use fo r  a car 's 

i n t e r i o r .  In a d d i t i o n ,  the use of p l a s t i c  and aluminum, which are 

l i g h t e r  than s tee l ,  increase the car 's  gas mileage, a change induced by 

the increase in  the price of gasoline re la t ive  to a l l  other goods during 

the mid 1970's and government miles-per-galIon re s t r i c t io n s .  Government 

regulat ions can change c o e f f i c ie n ts  more r a d i c a l l y  than severe p r ice  

changes or changes in  technology. The best example of such a government 

a c t io n  was the banning of some pesticides with consequent dramatic drop 

in  cer ta in 1-0 coe f f ic ien ts .

Estimating the change in  each and every ind iv id ua l  c o e f f i c i e n t  i s  

such an enormous task in  terms of data co l lec t ion  and computer time that 

i t  was never seriously considered. Instead, the assumption is  made that 

a l l  c o e f f i c i e n t s  in  a row change in  the same porport ion. A l l  of the 

' across-the-row' c o e f f i c i e n t  change fo recas ts  are f i t  to  a l o g i s t i c  

curve.  A l l  of the curves approach an asymptote, a f lo o r  or a ce i l in g ,  

each at i t s  own rate.^

Besides the asymptote, the l o g i s t i c  curve f u n c t io n  has the nice 

p rope r ty  of fo re c a s t in g  sales volume w e l l ,  even when the f i t t e d  curve 

has a low R-square. Figure 4.2 shows the regresson f i t  and p lo t  of 

ac tua l  and fo recas ted  sales volume fo r  sector 18, Chemical f e r t i l i z e r  

mining. The R-squared fo r  the f i t  is  .244, while the R-square f o r  the 

sales volume fo recas t  i s  .916. The major drawback to the use of the 

l o g i s t i c  curve f u n c t i o n  i s  t h a t  i t  cannot f i t  a U - t u r n  i n  the  

c o e f f i c i e n t .  In  cases where a U - tu r n  occurs i n  the h i s t o r i c a l  

coe f f ic ien ts ,  the forecast fo r  the coe f f ic ien t  is  exogenously specif ied.
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18  CHEM ICAL F E R T IL IZ E R  M IM IN G
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1 9 7 3 1 9 0 2 . 2 0 6 4 . - 1 6 2 .
1 9 7 4 1 9 3 8 . 2 1 6 9 . - 2 3 1 .
1 9 7 5 1 9 2 1 . 1 8 1 4 . 1 07 .
1 9 7 6 2 0 0 4 . 2 0 4 0 . - 3 6 .
19 7 7 2 1 0 7 . 2 2 0 7 . - 1 0 0 .
1 9 7 8 2 1 9 6 . 2 2 6 0 . - 6 4 .
1 9 7 9 2 4 2 5 . 2 3 1 0 . 115 .
1 9 8 0 2 4 1 3 . 2 1 7 6 . 2 3 7 .ft ft
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The estimation was done on the ra t io  of actual intermediate use to  

' c o n s t a n t  c o e f f i c i e n t  i n d i c a t e d '  use,  r a t h e r  than  on a c t u a l  

c o e f f i c ie n t s .  To get ac tua l  in te rm ed ia te  use, PCE, PDE, inven to ry  

change, and exports  (minus im p o r t s ) ,  demands must be subtracted from 

output. The residual represents intermediate use plus construct ion and 

government purchases. Constant coe f f ic ien t  indicated use, as the name 

im p l ie s ,  show how much of the product would have been used at the  

in te rm e d ia te  le ve l  had the c o e f f i c i e n t s  been constant at th e i r  1977 

values over the f u l l  h is to r ica l  period. The dependent var iable f o r  the 

est imation is  given by:

W. = U . / I .  i l  i

where; n f

V. = Q. -  d. . P . - C b , .  V. -  E. + M. -  N.
1 ' i 3=1 1J J 3=1 13 3 l  1 1

n r  n
I .  = a . . Q.( t)  C . . S . ( t )  + 5C G..

1 3=1 13 3 J=1 T3 3 3=1 31

Other var iables are as described above.

Table 4.10 shows the R-squares fo r  the f i t  and the sales forecast , as 

well  as the percentage change in  the c o e f f i c i e n t s  over the fo recas t  

pe r iod  and the magnitude of the sales to  intermediate use fo r  each of 

the 1-0 sectors. The R-squared fo r  the sales fo recas t  i s  obta ined by 

comparing ac tua l  sales to  the sales p red ic ted  using the est imated 

parameters of the lo g is t i c  curve.

Unlike PCE, PDE, and construct ion, consistency between the LIFT and 

DON models cannot be insured simply by using consistent m a tr ices .  ( I n

194



t h i s  case, to check fo r  consistency, the matrices must be aggregated by 

both row and column.) The output computations in vo lve  more than the 

simple ' v e c to r  t imes m a t r i x '  operation that is  done for  PCE, PDE, and 

construct ion,  because each column of the detai led matrix that makes up a 

LIFT sector is  d i f fe re n t .  These dif ferences in  c o e f f i c i e n t s  cause the 

d i f fe re n c e s  in  computed outputs . Differences between aggregating the 

output forecast of the DOM model, and the LIFT fo recas t  of output are 

re la t i v e ly  small, general ly less than 3%. To insure as much consistency 

as p o s s i b l e ,  the  f o r e c a s t  o f  the  LIFT A m a t r i x  i s  obta ined by 

aggregating the A matr ix  fo recas ts  f o r  the DOM model. I t  should be 

noted th a t  the A matrix is  not normalized a f te r  the coe f f ic ien t  changes 

have been appl ied. The A matr ix  columns should sum to  1.00 only in  

cur ren t  p r ic e s .  (For the LIFT model, the solut ion fo r  prices insures 

that the columns, evaluated in current do l la rs ,  sum to 1.00.)

4.11 Forecasting with DOM

The forecasting process begins w i th  fo re c a s t in g  the A, C, and D 

matr ices  at the DOM sectoral level using the funct ional  forms described 

above. Any exogenous s p e c i f i c a t i o n s  of p a r t i c u l a r  c o e f f i c i e n t s ,  or 

f i x e s ,  are then added to  fo recasted  matr ices. A f i x  on a pa r t icu la r  

coe f f ic ien t  could be applied i f  i t  were believed tha t  technology would 

s h i f t ,  or as a r e s u l t  of expected price changes. For example, i f  o i l  

pr ices were specif ied to  have another major price increase, i t  would be 

q u i te  reasonable to specify decl in ing coe f f ic ien ts  in  the petroleum and 

fue l  o i l  rows, and increasing coe f f ic ien ts  in  other fuel rows.

Given the matr ices and any f i x e s  needed to  produce the des ired
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simulat ion, LIFT is  run. The resul tant f i n a l  demand forecasts from LIFT 

are then inputs to DOM. As the f i n a l  step, DOM is  run.

Table 4.10 presents one small sample of a DOM forecast . Pages 1-6 

display the outputs, PCE, PDE, inventory changes, im por ts ,  and expor ts  

fo r  the DOM sectors which make up LIFT sectors 36 through 42. Subtotals 

are given on each page at the LIFT level of sectoral d e ta i l .  The d o l la r  

f igures given are in  b i l l i o n s  of 1977 do l la rs .

Table 4.11 shows detai led breakdowns of sales by Lighting f ix tu re s  

and equipment (366) and Storage bat ter ies  (375). From Table 4.11 i t  can 

be seen th a t  43.5 percent of the output of L ig h t in g  f i x t u r e s  and 

equipment was sold as in te rm ed ia te  product,  mainly to the 18 sectors 

l i s ted  under the heading "SALES TO INTERMEDIATE." Of the 1450.6 m i l l ion  

(1977) do l la rs  in  sales to  intermediate users, the largest share, 488.4 

m i l l i o n  d o l l a r s ,  went to  Maintenance c o n s t ru c t io n  (2 0 ) .  Below the 

heading "SALES TO OTHER FINAL DEMAND," the pa r t icu la r  f i n a l  demands are 

l i s te d .  For example, exports of Lighting f i x tu re s  and equipment in  1977 

were 149.6 m i l l i o n  d o l l a r s .  The same f i g u r e  i s  g iven f o r  Light ing 

f i x tu res  and equipment on the export page of Table 4.10 (page 6 ) .

4.12 Summary

The l inked DOM and LIFT models provide a good way of fo re c a s t in g  

f i n a l  demands, intermediate f lows, and outputs at the 425 sector level 

of aggregation. DOM provides LIFT with forecasts of coe f f ic ie n t  change 

which, when aggregated to  the LIFT sectors, w i l l  insure consistency of 

PCE and construct ion purchases by 1-0 type, and helps output fo re ca s ts  

to  be as cons is ten t  as p o s s ib le .  LIFT, on the other hand, provides
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forecasts of pr ices, incomes, PCE by consumption category, investment by 

industry, construct ion by industry , and other f i n a l  demands by LIFT 1-0 

sec to r .  L IFT 's  more s tab le  demand fun c t io n s  and p r ice  forecast ing 

a b i l i t i e s  make i t  b e t te r  equipped to  do t h i s  pa r t  of the fo re c a s t .  

Combined, the two models provide a very comprehensive forecast of the 

U.S. economy.

There are s t i l l  several weaknesses in  the LIFT/DOM system. The 

la c k  o f  r e l i a b l e  i n v e n t o r y  data fo rces  the DOM inven to ry  change 

p r e d ic t io n s  to  be o v e r - s i m p l i f i e d .  In  a d d i t i o n ,  th e  DOM l e v e l  

c o e f f i c i e n t  change equations should be used in  the LIFT model to  insure 

consistency of the PDE forecasts. This improvement w i l l  have a ra ther  

high cost i n  computer t ime when running the LIFT model. Other future 

work should inc lude the e l im in a t io n  of the need f o r  ' s t a t i s t i c a l  

d iscrepancy '  vecto rs  used in  fo re c a s t in g  PCE and PDE by 1-0 sector. 

F in a l ly ,  the DOM import and export functions could perhaps be improved 

with other functional  forms.
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I  would l ike  to thank Margaret Buckler fo r  estimating the PCE 

bridge equations.
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the B matr ix, and fo r  estimating the coef f ic ien t  change equations.

3

For more discussion of th is  point see Pollock (9).

4

For a descript ion of the forms of equations used to  estimate 

the construct ion, see Monaco (7).

5

For a more detai led descript ion of the Seidel process, see Almon (2) 

pages 148-150.

6

I  would Like to thank Doug Meade fo r  estimating the A matrix 

coe f f ic ien t  change equations, and fo r  his careful inspection of the 

data.

1

198



7

The d i f f e r e n t ia l  equation fo r  the lo g is t i c  curve is :

1 dc
------ -  b (a -  c)

c dt

where
c = coe f f ic ien t
a = asymptote toward which the coe f f ic ien t  is  tending 
b = constant ra t io  of the percentage change in  c to  the gap 

between a and c.
ALmon (2) page 157.
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Table 4.1 Comparison of LIFT and DON Sectors 
(DOM sectors indented)

1 AGRICULTURE,FORESTRY,FISHERY
1 DAIRY FARM PRODUCTS
2 POULTRY AND EGGS
3 MEAT ANIMALS, OTH LIVESTK
4 COTTON
5 GRAINS
6  TOBACCO
7 FRUIT,VEGETABLES,OTH CROPS
8 FORESTRY PRODUCTS
9 FISHERY PRODUCTS

10 AGR,FORESTRY+FISH SERVICES
2 IRON ORE MINING

11 IRON ORES
3 NONFERROUS METALS MINING

12 COPPER ORE
13 OTHER NON-FERROUS ORES

4 COAL MINING
14 COAL MINING

5 NATURAL GAS EXTRACTION
15 NATURAL GAS EXTRACTION

6 CRUDE PETROLEUM
16 CRUDE OIL EXTRACTION

7 NON-METALLIC MINING
17 STONE AND CLAY MINING
18 CHEMICAL FERTILIZER MINING

8 CONSTRUCTION
19 NEIJ CONSTRUCTION
20 MAINTENANCE CONSTRUCTION

9 FOOD S TOBACCO
30 MEAT PACKING PLANTS
31 SAUSAGES 8 OTH PREP HEATS
32 POULTRY DRESSING PLANTS
33 POULTRY a EGG PROCESSING
34 CREAMERY BUTTER
35 CHEESE, NATURAL & PROCESSED
36 MILK, CONDENSED&EVAPORATED
37 ICE CREAM 8 FROZEN DESSERTS
38 FLUID MILK
39 CANNED & CURED SEA FOODS
40 CANNED SPECIALTIES
41 CANNED FRUITS S VEGETABLES
42 DEHYDRATED FOOD PRODUCTS
43 PICKLES, SAUCES, SALAD DRESS
44 FISH, FRESH OR FROZEN PKGD
45 FROZEN FRUITS £ VEGETABLES
46 FLOUR & OTH GRAIN MILL PROD
47 CEREAL PREPARATIONS
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48 BLENDED S PREPARED FLOUR
49 DOG, CAT, S OTH PET FOOD
50 PREPARED FEEDS, N.E.C.
51 RICE MILLINGS
52 WET CORN MILLING
53 BREAD, CAKE, & RLTD PRODS
54 COOKIES & CRACKERS
55 SUGAR
56 CONFECTIONERY PRODUCTS
57 CHOCOLATE & COCOA PRODS
58 CHEWING GUM
59 MALT LIQUORS
60 MALT
61 WINES BRANDY S BRANDY SPIRITS
62 DISTILLED LIQ, EXC BRANDY
63 BOTTLED & CANNED SOFT DRINKS
64 FLAVOR EXTRACTS & SIRUPS, NEC
65 COTTONSEED OIL MILLS
66 SOYBEAN OIL MILLS
67 VEGETABLE OIL MILLS, NEC
68 ANIMAL & MARINE FATS & OILS
69 ROASTED COFFEE
70 SHORTENING & COOKING OILS
71 MANUFACTURED ICE
72 MACARONI & SPAGHETTI
73 FOOD PREPARATIONS, N.E.C.
76 CIGARETTES
77 CIGARS
78 CHEWING S SMOKING TOBACCO
79 TOBACCO STEM & REDRYING

10 TEXTILES, EXC. KNITS
82 BRDWOV FAB MILLS & FABRIC FIN
83 NARROW FABRIC MILLS
84 YARN MILLS & TEX FIN NEC
85 THREAD MILLS
86 FLOOR COVERINGS
87 FELT GOODS N.E.C.
88 LACE GOODS
89 PADDING & UPHOLSTERY FILLING
90 PROCESSED TEXTILE WASTE
91 COATED FAB, NOT RUBBERIZED
92 TIRE CORD 2> FABRIC
93 CORDAGE S TWINE
94 NONWOVEN FABRICS
95 TEXTILE GOODS, N.E.C.

11 KNITTING
98 WOMENS HOSIERY, EXC SOCKS
99 HOSIERY, N .E .C .

100 KNIT OUTERWEAR MILLS
101 KNIT UNDERWEAR MILLS
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102 KNITTING MILLS, N.E.C.
103 KNIT FABRIC MILLS

APPAREL, HOUSEHOLD TEXTILES
104 APPAREL FROM PURCHASED MATLS
105 CURTAINS & DRAPERIES
106 HOUSEFURNISHINGS, N.E.C.
107 TEXTILE BAGS
108 CANVAS PRODUCTS
109 PLEATING S STITCHING
110 AUTO S APPAREL TRIMMINGS
111 SCHIFFLI MACH EMBROIDERIES
112 FAB TEXTILE PRODUCTS, NEC

PAPER
146 PULP MILLS
147 PAPER MILLS, EXC BLDG PAPER
148 PAPERBOARD MILLS
149 ENVELOPES
150 SANITARY PAPER PRODUCTS
151 BUILDING PAPER & BOARD MILLS
152 PAPER COATING & GLAZING
153 BAGS, EXCEPT TEXTILES
154 DIE-CUT PAPER £ BOARD
155 PRESSED & MOLDED PULP GOODS
156 STATIONERY PRODUCTS
157 CONVERTED PAPER PROD, NEC.
158 PAPERBOaRD CONTAINERS £ BOXES

PRINTING £ PUBLISHING
161 NEWSPAPERS
162 PERIODICALS
163 BOOK PUBLISHING
164 BOOK PRINTING
165 MISC. PUBLISHING
166 COMMERCIAL PRINTING
167 LITHOGRAPHIC PLATEMAKING S SE
168 MANIFOLD BUSINESS FORMS
169 BLANKBOOKS 6 LOOSELEAF BINDER
170 GREETING CARD PUBLISHING
171 ENGRAVING & PLATE PRINTING
172 BOOKBINDING & RELATED WORK
173 TYPESETTING
174 PHOTOENGRAVING
175 ELECTROTYPING & STEREOTYPING

AGRICULTURAL FERTILIZERS
179 FERTILIZERS, NITROG8PHOSPHATE
180 FERTILIZERS MIXING ONLY
181 AGRIC CHEMICALS, NEC

16 OTHER CHEMICALS
178 INDL CHEM, INORG G ORG
182 GUM & WOOD CHEMICALS
183 ADHESIVES £ SEALANTS
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184 EXPLOSIVES
185 PRINTING INK
186 CARBON BLACK
187 CHEMICAL PREPARATIONS,NEC
188 PLASTICS f'iATLS S RESINS
189 SYNTHETIC RUBBER
190 CELLULOSIC MAN-MADE FIBERS
191 NONCELLULOSIC FIBERS
192 DRUGS
193 SOAP £■ OTHER DETERGENTS
194 POLISHES S SANITATION GOODS
195 SURFACE ACTIVE AGENTS
196 TOILET PREPARATIONS
197 PAINTS 3 ALLIED PRODUCTS

17 PETROLEUM REFINING
200 PETROLEUM REFINING EXC FUEL 0
202 PAVING MIXTURES S BLOCKS
203 ASPHALT FELTS & COATINGS

18 FUEL OIL
201 FUEL OIL (BEA235)

19 RUBBER PRODUCTS
206 TIRES S INNER TUBES
207 RUBESER & PLASTIC FOOTWEAR
208 RECLAIMED RUBBER
209 FABRICATED RUBBER PROD,NEC 
211 RUBBERSPLASTIC HOSE&BELTING

20 PLASTIC PRODUCTS
210 MISC.PLASTIC PRODUCTS

21 SHOES AND LEATHER
214 LEATHER TANNING £ FINISHING
215 FOOTWEAR CUT STOCK
216 SHOES, EXCEPT RUBBER
217 HOUSE SLIPPERS
218 LEATHER GLOVES & MITTENS
219 LUGGAGE
220 WOMENS HANDBAGS & PURSES
221 PERSONAL LEATHER GOODS
222 LEATHER GOODS, N.E.C.

22 LUMBER
115 LOGGING CAMPS S CONTRACTORS
116 SAWMILLS S PLANING MILLS, GEN
117 HRDWD DIM £ FLOOR MILLS
118 SPEC PROD SAWMILLS NEC
119 MILLWORK
120 WOOD KITCHEN CABINETS
121 VENEER S PLYWOOD
122 STRUC WOOD MEMBERS, NEC
123 PREFAB WOOD BUILDINGS
124 WOOD PRESERVING
125 WOOD PALLETS & SKIDS
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126 PARTICLEBOARD
127 WOOD PRODUCTS, N.E.C.
130 WOOD CONTAINERS
394 MOBILE HOMES

23 FURNITURE
131 WOOD HOUSEHOLD FURNITURE
132 HOUSEHOLD FURNITURE, NEC
133 WOOD TV 8 RADIO CABINETS
134 UPHOLSTERED HSHLD FURN
135 METAL HOUSEHOLD FURNITURE
136 MATTRESSES S BEDSPRINGS
137 WOOD OFFICE FURNITURE 
133 METAL OFFICE FURNITURE
139 PUBLIC BUILDING FURNITURE
140 WOOD PARTITIONS £■ FIXTURES
141 METAL PARTITIONS & FIXTURES
142 BLINDS, SHADES, S DRAPE HRDWR
143 FURNITURE S FIXTURES, NEC

24 STONE, CLAY, GLASS
225 GLASS & GLASS PROD,NEC
226 GLASS CONTAINERS
227 CEMENT, HYDRAULIC
228 BRICK & STRUCTURAL CLAY TILE
229 CERAMIC WALL S FLOOR TILE
230 CLAY REFRACTORIES
231 STRUCTURAL CLAY PROD,NEC
232 VITREOUS PLUMBING FIXTURES
233 VITREOUS CHINA FOOD UTENSILS 

. 234 FINE EARTHWARE FOOD UTENSILS
235 PORCELAIN ELEC SUPPLIES
236 POTTERY PRODUCTS, N.E.C.
237 CONCRETE BLOCK £ BRICK
238 CONCRETE PRODUCTS, N.E.C.
239 READY-MIXED CONCRETE
240 LIME
241 GYPSUM PRODUCTS
242 CUT STONE & STONE PRODUCTS
243 ABRASIVE PRODUCTS
244 ASBESTOS PRODUCTS
245 GASKETS, PACK&SEAL DEVICES
246 MINERALS, GROUND OR TREATED
247 MINERAL WOOL
248 NONCLAY REFRACTORIES
249 NONMETAL MINERAL PROD, NEC

25 FERROUS METALS
252 BLAST FURNACES S STEEL MILLS
253 ELECTROMETALLURGICAL PRODUCTS
254 STEEL WIRE S RELATED PRODUCTS
255 COLD FINISHING OF STEEL SHAPE
256 STEEL PIPE S TUBES
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257 IRON 8, STEEL FOUNDRIES
258 IRON & STEEL FORGINGS
259 METAL HEAT TREATING
260 PRIMARY METAL PROD,NEC

26 COPPER
261 PRIMARY COPPER
267 COPPER ROLLING S DRAWING
272 BRASS,BRONZE,COPPER CASTINGS

27 OTHER NONFERROUS METALS
262 PRIMARY LEAD
263 PRIMARY ZINC
264 PRIMARY ALUMINUM
265 PRIMARY NF METALS, NEC
268 ALUMINUM ROLLING & DRAWING
269 NONFERROUS ROLL S DRAW,NEC
270 NF WIRE DRAWINGSINSULATING
271 ALUMINUM CASTINGS
273 NONFERROUS CASTINGS,NEC
274 NONFERROUS FORGINGS

28 METAL PRODUCTS
23 AMMUNITION, EXC. SMALL ARMS
25 SMALL ARMS
26 SMALL ARMS AMMUNITION
27 OTH ORDNANCE & ACCESS

277 METAL CANS
278 METAL BARRELS,DRUMS,PAILS
279 METAL SANITARY WARE
280 PLUMBING FIXTURES, ETC
281 HEATING EQUIP,EXC ELEC
282 FABRICATED STRUCTURAL METAL
283 METAL DOORS,SASH,TRIM
284 BOILER SHOPS
285 SHEET METAL WORK
286 ARCHITECTURAL METAL WORK
287 PREFAB METAL BUILDINGS
288 MISCELLANEOUS METAL WORK
289 SCREW MACH PROD,BOLTS,NUTS
290 AUTO STAMPINGS
291 CROWNS & CLOSURES
292 METAL STAMPINGS, N.E.C.
293 CUTLERY
294 HAND & EDGE TOOLS, NEC
295 HAND SAWS & SAW BLADES
296 HARDWARE, N.E.C.
297 PLATING & POLISHING
298 METAL COATING & ALLIED SERVIC
299 MISC FAB WIRE PROD
300 STEEL SPRINGS, EXC WIRE
301 PIPE,VALVES,PIPE FITTINGS
302 METAL FOIL & LEAF
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303 FABRICATED METAL PROD,NEC
29 ENGINES AND TURBINES

306 STEAM ENGINES S TURBINES
307 INTERNAL COMBUST ENGINES,NEC

30 AGRICULTURAL MACHINERY
308 FARM MACHINERY & EQUIP.
309 LAWN & GARDEN EQUIP.

31 CONSTR,MINING,OILFIELD EQ
310 CONSTRUCTION MACH S EQUIP.
311 MINING MACH,EXC OIL FIELD
312 OIL FIELD MACHINERY

32 METALWORKING MACHINERY
317 MACH TOOLS, METAL CUTTING
318 MACH TOOLS, METAL FORMING
319 SPEC DIES,TOOLS,MACH TOOL ACC
320 POWER DRIVEN HAND TOOLS
321 ROLLING MILL MACHINERY
322 METALWORKING MACHINERY

SPECIAL INDUSTRY MACHINERY
323 FOOD PRODUCTS MACHINERY
324 TEXTILE MACHINERY
325 WOODWORKING MACHINERY
326 PAPER INDUSTRIES MACHINERY
327 PRINTING TRADES MACHINERY
328 SPECIAL INDL MACH,NEC

MISC NON-ELECTRICAL MACH.
313 ELEVATORS & MOVING STAIRWAYS
314 CONVEYERS S CONVEYING EQUIPME
315 HOIST, CRANES, & MONORAILS
316 INDL TRUCKS & TRACTORS
329 PUMPS & COMPRESSORS
330 BALL a ROLLER BEARINGS
331 BLOWERS S FANS
332 INDUSTRIAL PATTERNS
333 POWER TRANSMISSION EQUIPMENT
334 INDL FURNACES & OVENS
335 GENL INDL MACH, NEC
336 CARBURETORS,PISTONS,RINGS,VAL
337 NON-ELEC MACHINERY,NEC

COMPUTERS
338 ELECTRONIC COMPUTING EQUIPMEN
339 CALC S ACCOUNTING MACH

OTHER OFFICE EQUIPMENT
340 TYPEWRITERS
341 SCALES S BALANCES
342 OFFICE MACHINES, N.E.C.

SERVICE INDUSTRY MACHINERY
343 AUTOMATIC MERCHANDIS MACHINES
344 COMMERCIAL LAUNDRY EQUIPMENT
345 REFRIG & HEATING EQUIPMENT
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346 MEASUR S DISPENS PUMPS
347 SERVICE IND MACH, NEC

38 COMMUNIC EQ, ELECTRONIC COMP
370 TELEPHONE & TELEGRAPH APPARAT
371 RADIO S TV COMMUNIC EQUIPMENT
372 ELECTRON TUBES
373 SEMICONDUCTORS £ RELATED DEVI
374 ELECTRONIC COMPONENTS,NEC

39 ELEC INDL APP & DISTRIB EQ
350 INSTRUM TO MEASURE ELEC
351 TRANSFORMERS
352 SWITCHGEARuSWITCHBOARD APPART
353 MOTORS G GENERATORS
354 INDUSTRIAL CONTROLS
355 WELDING APPARTUS, ELECTRIC
356 CARBON & GRAPHITE PRODUCTS
357 ELEC INDL APPARATUS, NEC

40 HOUSEHOLD APPLIANCES
358 HOUSEHOLD COOKING EQUIPMENT
359 HHLD REFRIG, FREEZERS
360 HOUSEHOLD LAUNDRY EQUIPMENT
361 ELEC HOUSEWARES 8 FANS
362 HHLD VACUUM CLEANERS
363 SEWING MACHINES
364 HOUSEHOLD APPLIANCES,NEC

41 MISC ELECTRICAL EQ
365 ELECTRIC LAMPS
366 LIGHTING FIXTURES & EQUIPMENT
367 WIRING DEVICES
375 STORAGE BATTERIES
376 PRIMARY BATTERIES,DRY&WET
377 X-RAY APPARATUS & TUBES
378 ENGINE ELECTRICAL EQUIPMENT
379 ELECTRICAL EQUIPMENT

42 TV SETS,RADIOS,PHONOGRAPHS
368 RADIO & TV RECEIVING SETS
369 PHONOGRAPH RECORDS S TAPE

43 MOTOR VEHICLES
382 TRUCK & BUS BODIES
383 TRUCK TRAILERS
384 MOTOR VEHICLES
385 MOTOR VEHICLE PTS&ACCESSORIES

44 AEROSPACE
22 COMPLETE GUIDED MISSILES

386 AIRCRAFT
387 AIRCRAFT,MISSILE ENGINES,ENG
388 AIRCRAFT,MISSILE EQ,NEC

45 SHIPS, BOATS
389 SHIP BUILDING & REPAIRING
390 BOAT BUILDING & REPAIRING
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46 OTHER TRANSP. EQUIP.
24 TANKS S TANK COMPONENTS

391 RAILROAD EQUIPMENT
392 MOTORCYCLES,BICYLES,aPTS
393 TRAVEL TRAILERS S CAMPERS
395 TRANSPORTATION EQUIP,NEC

47 INSTRUMENTS
398 ENGINEER fi SCI INSTRUMENTS
399 MECHANICAL MEASURING DEVICES
400 AUTOMAT TEMPERATURE CONTROLS
401 SURG S MED INSTRUMENTS
402 SURG APPLIANCES S SUPPLIES
403 DENTAL EQUIP a SUPPLIES
404 WATCHES, CLOCKS, 8 PARTS
405 LENSES, OPTICAL INSTRUMENTS
406 OPHTHALMIC GOODS
407 PHOTOGRAPHIC EQUIPaSUPPLIES

48 MISC. MANUFACTURING
408 JEWELRY, PRECIOUS METAL
409 JEWELERS MATLSLAPIDARY WORK
410 SILVERWARE a PLATED METAL
413 COSTUME JEWELRY
414 MUSICAL INSTRUMENTS
415 GAMES, TOYS, KIDS' VEHICLES
416 DOLLS
417 SPORT a ATHLETIC GOODS,NEC
418 PENS a MECHANICAL PENCILS
419 LEAD PENCILS a ART GOODS
420 MARKING DEVICES
421 CARBON PAPER & INK RIBBONS
422 ARTIFICIAL TREES a FLOWERS
423 BUTTONS
424 NEEDLES, PINS, a FASTENERS
425 BROOMS a BRUSHES
426 HARD SURFACE FLOOR COVERINGS
427 BURIAL CASKETS a VAULTS
428 SIGNS a ADVERTIS DISPLAYS
429 MANUFACTURING, N.E.C.

49 RAILROADS
432 RAILROADS

50 TRUCKING, HWY PASS TRANSIT
433 BUSSES AND LOCAL TRANSIT
434 TRUCKING

51 WATER TRANSPORT
435 WATER TRANSPORTATION

52 AIR TRANSPORT
436 AIRLINES

53 PIPELINE
437 PIPELINES

54 TRANSPORTAION SERVICES
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438 FREIGHT FORWARDING
55 COMMUNICATIONS SERVICES

439 TELEPHONE AND TELEGRAPH
440 RADIO AND TV BROADCASTING

56 ELECTRIC UTILILITIES
441 ELECTRIC UTILITIES

57 GAS UTILITY
443 NATURAL GAS

58 WATER AND SANITATION
444 WATER AND SEWER SERVICES

59 WHOLESALE TRADE
445 WHOLESALE TRADE

60 RETAIL TRADE
446 RETAIL TRADE

61 EATING S DRINKING PLACES
442 EATING & DRINKING PLACES

62 FINANCE & INSURANCE
447 BANKS,CREDIT AGEN., BROKERS
448 INSURANCE

63 REAL ESTATE
450 REAL ESTATE

64 OWNER-OCCUPIED HOUSING
449 OWNER-OCCUPIED DWELLINGS

65 HOTELS; REPAIRS EXC AUTO
451 HOTEL AND LODGING PLACES
452 PERSONAL + REPAIR SERVICES

66 BUSINESS SERVICES
453 BUSINESS SERVICES
454 ADVERTISING

67 AUTOMOBILE REPAIRS
455 AUTO REPAIR

68 MOVIES AND AMUSEMENTS
456 MOVIES + AMUSEMENTS

69 MEDICINE,EDUCATION,NPO
457 MEDICAL SERVICES
458 PRIVATE SCHOOLS + NPO

70 FED 2, SuL GOVT ENTERPRISES
459 POST OFFICE
460 FED, SSL GOV. ENTERPRISES

71 NON COMPETITIVE IMPORTS
461 NON-COMPETITIVE IMPORTS

72 DOMESTIC SERVANTS
462 DOMESTIC SERVANTS

73 UNIMPORTANT INDUSTRY
464 UNIMPORTANT IND.(DUMMY)

74 SCRAPS AND USED
463 SCRAP AND USED
465 USED CARS AND IVA

75 REST OF THE WORLD INDUSTRY
467 REST OF WORLD INDUSTRY
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76 GOVERNMENT INDUSTRY
466 GOVERN, INDUSTRY

77 INFORUM.STAT. DISCREPANCY
78 NIPA STAT. DISCREPANCY
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SEC T IT L E COEF 1 ELAS 1 COEF 2 ELAS 2 RSOUARE MEAN VALUE
1 D A IR Y  FARM PRQDU 4 8 .5 5 2 6 3 5 0 . 9 7 0 0 . 0 1 6 0 5 6 0 . 0 3 0 0 . 0 0 0 0 0 0 5 0 . 0 3 4 9 6
2  POULTRY AND EGGS - 1 8 .  9 2 4 8 2 4 - 0 .  3 1 0 1 .0 0 3 4 3 8 1. 3 1 0 0 . 7 7 4 1 0 0 5 9 . 9 7 7 3 9
3  Ms-AT A N IM A LS . OT - 1 7 3 .  6 5 1 2 1 5 - 0 .  7 1 0 3. 3 0 8 9 9 9 1. 7 1 0 0 . 6 3 6 4 0 0 2 4 2 . 9 7 4 8 2
4  COTTON 3 8 5 . 6 5 4 7 2 4 0 . 3 0 0 11. 4 4 0 7 6 7 0 . 7 0 0 0 . 1 7 7 2 0 0 1 2 8 3 . 4 7 3 8 8
S C R A IN S - 4 0 2 9 .  8 4 5 7 0 3 - 0 . 6 8 0 1 2 6  4 3 6 4 4 7 1. 6 8 0 0 . 6 3 3 1 0 0 5 8 9 2 . 3 0 7 6 2
7  F R U IT , VEGETABLES - 5 2 8 8 .  1 1 1 3 2 8 - 1 .  3 7 0 1 1 6  3 6 0 6 2 6 2 . 3 7 0 0 .7 8 2 6 0 0 3 8 4 3 . 3 3 9 3 6
8  FORESTRY PRODUCT 9 . 3 8 5 8 5 7 0 . 1 2 0 0 . 8 4 2 4 3 5 0  8 7 0 0 . 1 8 0 0 0 0 7 3 . 4 9 6 3 1
9  F IS H E R Y  PRODUCTS - 1 .  2 5 9 1 8 3 - 0 . 0 7 0 0 .2 3 4 7 6 4 1. 0 7 0 0 . 3 9 4 6 0 0 17 . 1 6 3 9 9

10  A G R ,FO R E S TR Y »F IS 8 6 . 3 3 2 3 8 2 2 . 0 4 0 - 0 .  5 6 1 5 6 5 - 1 .  0 4 0 0 . 3 2 0 7 0 0 4 2 . 2 6 3 3 4
11 IRON ORES - 3 2 4 .  4 0 2 7 1 0 - 0 . 9 7 0 7 . 2 4 4 1 6 4 1. 9 7 0 0 . 6 9 1 4 0 0 3 3 1 . 4 1 4 6 1
IS  COPPER ORE - 4 6 .  8 5 3 2 1 8 - 1 .  6 5 0 0 . 8 1 0 6 8 4 2 . 6 5 0 0 . 1 3 3 5 0 0 2 8 . 2 7 3 4 1
13  OTHER NON-FERROU - 7 5 . 7 2 1 4 3 6 - 1 .  8 1 0 1. 4 0 1 6 4 8 2 . 8 1 0 0 . 6 6 2 3 0 0 4 1 . B 1 7 7 5
14  COAL M IN IN G 6 2 6 .4 2 3 2 1 8 0 . 4 7 0 7 .5 8 2 2 4 0 0 . 5 2 0 0 . 1 2 1 5 0 0 1 3 1 1 . 7 3 8 7 7
15  NATURAL GAS EXTR 2 0 . 4 7 8 1 3 8 0 . 1 90 1. 2 2 1 4 5 6 0 . 8 0 0 0 . 2 0 5 6 0 0 1 0 5 . 0 4 7 4 9
16 CRUDE O IL  EXTRAC - 1 7 . 9 4 1 3 6 0 - 0 .  2 2 0 1. 3 2 2 2 5 6 1. 2 2 0 0 . 1 2 4 8 0 0 7 9 . 7 3 1 1 9
17  STONE AND CLAY M - 2 0 2 .  0 2 9 6 9 4 - 0 .  5 6 0 7 .0 8 6 9 8 2 1. 5 6 0 0 . 8 2 9 0 0 0 3 5 8 . 6 0 0 7 7
3 0  M»-AT PACKING P LA - 2 3 2 .  3 2 3 5 1 7 - 0 .  3 5 0 1 1 .6 6 9 5 1 6 1. 3 5 0 0 . 7 9 7 8 0 0 6 4 7 . 9 4 9 9 3
31 SAUSAGES & OTH P 5 8 . 2 8 5 8 7 3 2 . 8 9 0 - 0 .  3 9 1 8 5 5 - 1 .  8 9 0 0 . 4 2 0 6 0 0 2 0 . 1 2 4 2 8
3 2  POULTRY DRESSING 1 0 9 . 7 1 3 3 1 8 1. 6 6 0 - a  5 8 1 1 2 5 - 0 .  6 6 0 0 . 0 9 9 9 0 0 6 5 . 8 7 6 9 7
3 3  POULTRY fc EGG PR 11. 9 7 7 3 8 5 1. 0 9 0 - 0 .0 1 4 1 3 6 - 0 .  0 9 0 0 . 0 0 8 2 0 0 10 . 9 1 1 0 8
34  CREAMERY BUTTfcR 8 2 . 6 5 8 8 5 9 3 . 1 7 0 - 0 .  7 5 0 5 4 4 - 2 .  1 7 0 0 . 2 1 6 0 0 0 2 6 . 0 4 2 6 3
3 3  CHEESE. NATURAL 4 9 . 8 3 1 4 2 1 3 . 2 1 0 - 0 .  4 5 5 2 2 9 - 2 .  2 1 0 0 . 1 8 0 3 0 0 13 . 4 9 1 8 8
3 6  M IL K , CONDENSED* 6 1 4 . 3 7 3 2 9 1 2 . 1 5 0 - 4 .  3 6 4 3 2 8 - 1 .  1 3 0 0 . 6 8 7 9 0 0 2 8 5 . 1 5 6 3 1
3P F L U ID  M IL K - 4 .  9 9 0 6 7 9 - 0 .  8 4 0 0 . 1 4 4 7 2 0 1. 8 4 0 0 . 6 8 3 7 0 0 5. 9 2 6 1 0
3 9  CANNED & CURED S - 3 5 .  9 5 6 2 5 3 - 0 .  4 2 0 1. 6 0 8 4 5 2 1. 4 2 0 0 . 6 5 8 0 0 0 8 3 . 3 7 5 0 8
4 0  CANNED S P E C IA L T I 4 2 9 . 6 5 4 1 7 5 3 . 9 5 0 - 4 .  2 5 5 5 1 3 - 2 .  9 5 0 0 . 5 9 6 0 0 0 1 0 8 . 6 4 5 5 4
41 CANNED F R U IT S  & 1 7 8 . 4 3 6 1 2 7 0 . 8 8 0 0 .2 6 5 3 8 2 0 . 1 1 0 0 . 0 0 8 9 0 0 2 0 1 . 7 1 1 6 7
4 2  DEHYDRATED FOOD 3 1 . 8 9 1 5 0 6 0 . 2 3 0 1 .4 0 5 0 7 7 0 . 7 6 0 0 . 6 6 6 7 0 0 1 3 7 . B 8 1 4 7
4 3  P IC K L E S . SAUCES. - 0 .  1 2 3 8 3 9 0 . 0 0 0 0 . 2 4 0 2 9 9 1. 0 0 0 0 . 4 6 2 1 0 0 18 . 0 0 2 7 5
41 F IS H , FRESH OR F - 3 1 4 .  4 4 5 1 9 0 - 2 .  0 9 0 6 . 1 6 2 3 6 5 3 . 0 9 0 0 . 7 5 7 9 0 0 1 5 0 . 4 0 4 1 4
4 5  FROZEN F R U IT S  8. - 1 2 7 .  1 6 8 1 5 2 - 1 .  5 3 0 2 . 3 9 6 2 3 6 2 . 5 3 0 0 . 8 2 3 7 0 0 8 2 . 9 9 5 9 0
4 6  FLOUR Si OTH G R AI 3 4 8 . 1 3 7 6 3 4 1. 5 8 0 - 1 .  7 1 0 7 9 2 - 0 .  5 8 0 0 . 3 4 3 8 0 0 2 1 9 . 0 8 6 4 9
4 7  CEREAL PREPARATI 3 6 .6 8 4 9 2 1 0 . 7 5 0 0 . 1 6 1 0 9 2 0 . 2 4 0 0 . 0 1 5 4 0 0 4 8 . 8 3 6 6 4
4 9  DOG, CAT. & OTH - 6 6 .  1 2 5 2 2 9 - 1 .  8 6 0 1. 3 4 5 6 2 8 2 . 8 6 0 0 . 4 8 1 8 0 0 3 3 . 3 8 0 3 6
3 0  PREPARE^ FEEDS, - 1 4 5 .  8 0 9 9 3 7 - 0 .  9 2 0 4 . 0 2 9 3 1 7 1. 9 2 0 0 . 1 0 9 4 0 0 1 5 8 . 1 3 5 9 3
51 R IC E  M IL L IN G S - 1 2 6 .  1 8 8 4 7 7 - 0 .  2 5 0 8 .2 9 2 7 3 2 1. 2 5 0 0 . 7 5 3 6 0 0 4 9 9 . 3 6 2 2 4
5 2  WcT CORN M IL L IN G - 2 0 7 .  2 1 9 9 7 1 - 1 .  8 9 0 4 .2 0 0 8 4 8 2 . 8 9 0 0 . 8 3 4 3 0 0 1 0 9 . 6 6 5 1 8
5 3  BREAD. CAKE, & R 5. 1 5 3 1 3 4 0 . 4 0 0 0 . 1 0 0 7 3 8 0 . 5 9 0 0 . 2 9 8 1 0 0 12 . 7 5 2 1 8
5 5  SUGAR - 6 2 .  9 2 5 7 8 1 - 2  3 5 0 1 .1 8 8 6 9 1 3 . 3 5 0 0 . 5 1 7 3 0 0 2 6 . 7 4 1 4 8
5 6  CONFECTIONERY PR - 6 5 .  5 8 3 1 6 0 - 1 .  5 9 0 1 .4 1 6 2 1 5 2 . 3 9 0 0 . 6 3 2 4 0 0 4 1 . 2 4 7 0 6
5 7  CHOCOLATE % COCO - 2 .  0 8 4 2 9 4 - 0 .  2 9 0 0 .1 2 0 9 7 0 1. 2 9 0 0 . 6 5 5 5 0 0 7 . 0 4 0 9 3
5 8  CHEWING GUM 2 5 . 9 6 5 8 1 6 1. 6 7 0 - 0 .  1 3 8 1 0 4 - 0 .  6 7 0 0 . 2 7 3 4 0 0 15 . 5 4 8 1 3
5 9  MALT LIQUORS - 1 7 .  5 6 2 9 2 7 - 2  7 7 0 0 . 3 1 6 8 6 5 3 . 7 7 0 0 . 5 1 6 4 0 0 6 . 3 3 9 3 6
6 0  HALT 2 5 . 2 1 0 5 4 5 2  0 5 0 - 0 .  1 7 1 5 5 2 - 1 .  0 3 0 0 . 3 8 4 1 0 0 1 2 . 2 6 9 7 7
6 1  W INES BRANDY *. B - 1 1 .  5 1 9 9 3 4 - 3 .  4 1 0 0 . 1 8 5 8 8 9 ' 4 . 4 1 0 0 . 6 7 6 1 0 0 3 . 3 7 4 7 7
6 2  D IS T IL L F D  L IQ , E - 3 4 .  0 2 6 3 2 9 - 1 .  4 1 0 0 . 7 6 9 5 3 0 2 . 4 1 0 0 . 8 6 5 7 0 0 2 4 . 0 2 2 0 7
6 3  BOTTLEO & CANNED - 4 1 .  5 8 7 0 5 9 - 2 .  9 8 0 0 . 7 3 6 0 7 1 3  9 8 0 0 . 5 4 9 6 0 0 13 . 9 3 7 4 1
6 4  FLAVOR EXTRACTS - 3 4 .  6 5 5 3 1 2 - 0 .  4 3 0 1. 5 0 6 9 8 9 1. 4 3 0 0 . 7 7 5 8 0 0 7 9 . 0 2 2 2 8
6 5  COTTONSEED O IL  M - 3 .  1 2 9 3 0 1 - 0 .  0 2 0 1. 7 3 6 4 2 6 1. 0 2 0 0 . 3 3 6 8 0 0 1 2 7 . 8 5 5 5 8
6 6  SOYBEAN O IL  M IL L - 7 7 6 .  2 3 7 4 2 7 - 0 .  7 9 0 2 3 . 2 6 0 4 9 8 1. 7 9 0 0 . 7 7 3 1 0 0 9 7 8 . 3 8 5 7 4
6 7  VEGETABLE O IL  M I - 5 5 .  8 7 6 2 9 7 - 0 .  6 5 0 1. 8 6 5 0 3 4 1. 6 5 0 0 . 5O 59O 0 8 4 . 8 0 9 9 1
6 8  A N IM A L  & M ARINE 10 1 . 4 6 4 1 8 8 0 . 2 1 0 4 . 7 9 6 4 9 9 0 . 7 8 0 0 . 4 5 6 3 0 0 4 6 3 . 2 8 1 3 7
6 9  ROA8TEO COFFEE 6 8 . 8 4 6 4 3 1 0 . 6 1 0 0 . 5 7 9 2 4 9 0 . 3 8 0 0 . 1 4 8 7 0 0 1 1 2 . 5 4 1 3 1
7 0  8H 0R TC N IN G  & COO 1 2 6 . 6 5 3 8 7 0 0 . 9 9 0 0 . 0 1 0 5 9 3 0 . 0 0 0 0 . 0 0 0 0 0 0 1 2 7 . 4 5 2 9 0



i7
US

~TflAL£ *(.X  3 .
SEC TITLF COEF 1 ELAS 1 COEF 2

72 MACARONI fc SPAGH 1. 235959 1. 630 -0 . 006348
73 FOOD PREPARATION 10. 354259 0. 120 0. 974993
76 CIGARETIES -257 . 733215 -0. 810 7. 631446
77 CIGARS -3 . 037173 -0 . 900 0 081245
79 TOBACCO STEM *• R 779. 062988 0. 870 1. 500987
82 BRDWOV FAB MILLS 135. 622833 0. 200 6. 522004
83 NARROW FABRIC MI 68. 265839 1. 430 -0 . 258971
84 YARN M il LS «< TEX -106 . 434799 -1 . 510 2. 201306
85 THREAD MILLS -4 . 904088 -0 . 310 0. 2S2900
86 FLOOR COVERINGS -255 . 015259 -3 . 130 3 726870
87 FELT GOODS N. E. C -6 .3 7 9 2 2 6 -1 . 250 0. 142936
88 LACE GOODS 23. 190903 2. 700 -0 .  162057
89 PADDING & UPHQLS -2 8 .7 8 0 4 1 5 -2 . 380 0 .452946
91 COATED FAB. .'JOT -2 3 . 506721 -0 . 380 1. 053838
92 TIRE CORD *  FABR -1 7 .7 2 7 8 9 0 -0 . 490 0. 594128
93 CORDAGE & TWINE 1. 973619 0. 200 0. 095805
94 NONWOVEN FABRICS -6 1 . 750793 -1 . 410 1.168475
95 TEXTILE GOODS. N -3 7 . 422195 -1 . 440 0 .789050
98 WOMENS HOSIERY. 17. 574505 2. 200 -0 .  118593
99 HOSIERY. N.E.C. -2 . 028004 -0 . 200 0 .127960

103 KNIT FABRIC M ILL 3. 631522 0. 100 0 .403807
104 APPAREL FROM PUR 80. 750015 0. 160 5. 057650
105 CURTAINS & DRAPE 66. 078140 3. 220 -0 .  565035
106 H0USEFURNI6HINGS -15 6 . 148315 -1 . 100 3. 269343
107 TEXTILF BAGS 22. 864765 2. 510 -0 .  170807
108 CANVAS PRODUCTS -7 .3 9 1 1 9 6 -1 . 080 0 .175844
109 PLEATING 8* 9TITC 0 .1 06 1 6 3 0. 010 0 .072935
110 AUTO S* APPAREL T 13. 461241 1. 120 -0 .  016101
146 PULP MILLS 153. 816498 0. 160 11.140423
147 PAPER MILLS. EXC 22. 821037 0. 060 4. 964466
148 PAPERBOARD MILLS -16 7 . 186432 -0 . 320 9 .7 05 6 5 0
149 ENVELOPES 0.348481 0. 230 0. 016517
150 SANITARY PAPER P -2 8 . 119946 -0 . 860 0 863173
151 BUILDING PAPER & 4 .863352 0. 440 0. 084613
152 PAPER COATING & -2 1 . 658859 -0 . 190 1.890692
153 BAGS. EXCEPT TEX 4. 882409 0. 200 0 .271235
155 PRESSED & MOLDED -5 . 219269 -2 . 310 0. 085020
156 STATIONERY PRODU 44. 684349 2. 640 -0 . 393941
157 CONVERTED PAPER -2 6 ; 748966 -0 . 310 1. 573673
158 PAPERBOARD CONTA 0. 151037 0. 000 1. 026224
161 NEWSPAPERS 10.552977 1. 590 -0 . 054625
162 PERIODICALS 5. 473017 0. 040 1. 515634
163 BOOK PUBLISHING 35. 885399 0. 140 3 042575
165 MISC: PUBLISHING -2 . 582848 -0 . 330 0 .113326
166 COMMERCIAL PRINT 48. 164948 0. 340 1. 262322
167 LITHOGRAPHIC PLA 7. 732870 1. 430 -0 . 027654
168 MANIFOLD BUSIWES 2. 450839 0. 950 0. 001228
169 BLANKBOOKS & LOO -1 .8 1 8 9 3 0 -0 . 270 0. 097895
170 CREETINO CARD PU -0 . 929917 -0 . 180 0. 070380
179 FERTILIZERS, MIT -1 9 9 .0 8 1 2 6 8 -0 . 370 12. 278795
180 FERTILIZERS M IXI 180.623169 5. 820 - I . 589460
181 AGRIC CHEMICALS. -3 . 872998 -0 . 010 4. 247934
178 INDL CHfcM, INQRG -4 3 . 542389 -0 . 010 50. 127846

riii

ELAS 2 R8QUARE MEAN VALUE
-0 . 630 0. 021800 0. 79712

0. 870 0. 423700 83. 90186
1. 810 0. 872700 317. 93427
1. 900 0. 834400 3. 39320
0. 120 0. 023200 892. 28772
0. 790 0. 386900 658. 83191

-0 . 430 0. 211500 47. 49061
2 510 0. 482300 70. 15865
1. 310 0. 599600 15. 38412
4. 130 0. 712200 81. 25722
2. 250 0. 500900 5. 08739

-1 . 700 0. 213900 8. 56865
3. 380 0. 641200 12. 08853
1. 380 0. 607800 61. 03442
1. 490 0. 106300 35. 87975
0. 790 0. 424900 9. 69930
2. 410 0. 469600 43. 67976
2. 440 0. 508100 25. 87708

-1 . 200 0. 208800 7. 97899
1. 200 0. 147000 9 .74906
0. 900 0. 392400 36. 30411
0. 830 0. 454600 488. 93723

-2 . 220 0. 450800 20. 52060
2. 100 0. 310700 141. 06739

-1 . 510 0. 383100 9. 09300
2. 080 0. 369900 6. 78674
0. 980 0. 054700 6. 73667

-0 . 130 0. 001600 11.99792
0. 830 0. 469500 938. 84131
0. 930 0. 402200 372. 64880
1. 320 0. 678600 916. 73523
0. 770 0. 092800 1. 51238
1. 860 0. 473900 32. 70467
0. 950 0. 145400 10. 82573
1. 190 0. 821200 111. 97132
0. 790 0 .367300 23. 99933
3. 310 0. 569900 2. 29779

-1 . 640 0. 692500 16. 92480
1. 310 0. 345200 84. 14200
0. 990 0. 544500 72. 46929

-0 . 590 0. 259100 6. 60408
0. 950 0. 788200 119. 03934
0. 860 0. 624200 299. 83548
1. 330 0. 059000 7 .63648
0. 650 0. 796400 139. 41916

-0 . 430 0. 287000 5. 37829
0. 040 0. 000800 2. 99942
1. 270 0. 944600 6. 91641
1. 1B0 0. 711000 5. 06263
1. 370 0. 660800 538. 21216

-4 . 820 0. 981800 31. 02604
1. 010 0. 380000 291. 19882
1. 010 0. 877900 3019.08390

)



Ta6u?iW.3. 0*4*3
SEC T IT L F COEF 1 ELAS 1 COEF 2
1 8 2 CUM & WOOD CHEMI 8 1 . 4 3 4 1 1 7 1. 0 7 0 - 0 .  0 9 2 0 2 0
1 83 AD HESIVES & SEAL 1 9 .0 9 7 3 6 1 0 . 3 4 0 0 .3 8 4 6 3 4
1 84 EXPLO SIVES 2 0 .0 3 2 0 8 3 0 . 7 3 0 0 . 1 0 9 3 2 2
1 83 P R IN T IN G  I f * 1 8 .7 3 7 1 1 8 0 . 9 7 0 0 . 0 0 9 2 3 2
1 86 CARBON BLACK 9 4 .1 3 6 9 7 8 1. 6 9 0 - 0 .  6 2 9 4 0 9
1 8 7 CHEM ICAL PREPARA 3 8 9 . 3 3 8 0 7 4 0 . 7 3 0 2 . 0 7 7 6 6 2
1 8 8 P L A S T IC S  MATL6 &■ 1 3 3 . 8 0 4 0 7 7 0 . 1 70 1 1 .3 1 9 8 8 8
1 89 SYNTHETIC  RUBBER 2 2 7 . 2 6 3 1 3 7 0 . 7 2 0 1. 3 9 0 0 9 4
1 90 C E L L U L 0 8 IC  MAN-M 12. 7 7 3 8 8 0 0 . 2 7 0 0 .3 3 1 8 7 3
191 NONCELLULOSIC F I - 8 4 .  0 3 3 3 2 8 - 0 .  3 3 0 3 . 2 1 8 6 4 1
1 9 2 DRUGS 6 .3 3 4 4 5 6 0 . 0 0 0 11. 9 1 4 1 5 0
1 93 SOAP & OTHER DET 3 8 . 8 3 8 2 4 6 0 . 4 8 0 0  6 8 2 6 8 3
1 9 4 P O LIS H E S  & SAN 'IT 7 1 . 0 0 3 7 8 3 1. 1 3 0 - 0 .  1 3 8 0 8 2
1 9 3 SURFACE A C T IV E  A - 1 2 .  0 9 8 2 4 3 - 0 .  3 3 0 0 . 8 4 6 0 1 3
1 96 T O IL E T  PREPARATI - 1 4 .  2 4 3 7 4 6 - 0 .  1 7 0 1. 3 6 7 0 1 2
1 97 P A IN T S  & A L L IE D 2 3 . 6 4 8 0 6 0 0 . 2 6 0 1. 0 9 1 2 2 2
2 0 0 PETRQLFUH R E F IN I 1 0 1 3 . 7 6 9 7 7 5 0 . 8 8 0 2 . 0 7 4 8 5 8
2 0 2 P AVIN G  M IXTURES 2 . 2 7 9 0 2 7 0 . 6 1 0 0 . 0 1 8 1 7 4
2 0 3 ASPHALT FELTS & 13 . 3 4 8 3 6 4 0 . 7 1 0 0 . 0 8 6 6 2 8
2 0 6 T IR E S  & INNER TU 3 3 . 9 4 0 3 4 4 0 . 1 9 0 2 . 0 7 3 2 7 0
2 0 7 RUBBER & P LA S T IC - 0 .  4 4 3 7 8 9 - 0 .  1 2 0 0 . 0 5 8 1 2 6
2 0 8 RFCLAIM ED RUBBER 6 .3 8 6 4 3 7 2 . 1 1 0 - 0 .  0 4 9 7 2 8
2 0 9 FABR IC ATED  RUBBE 5 3 . 6 2 6 4 4 2 0 . 4 1 0 1 .1 0 3 6 7 3
2 11 R UBBER1PLASTIC H - 3 .  3 1 6 7 7 3 - 0 .  0 9 0 0 . 9 0 7 1 7 0
2 1 0 M ISC. P LA S T IC  PRO - 2 2 6 .  3 8 8 4 8 9 - 0 .  4 7 0 1 0 . 7 3 8 7 6 0
2 1 4 LEATHER T A W IN G - 9 4 .  7 8 3 9 3 6 - 0 .  9 8 0 2 . 2 1 6 0 2 0
2 1 3 FOOTWEAR CUT STO 7 .7 7 8 2 1 3 1. 4 7 0 - 0 .  0 2 9 1 3 4
2 1 6 SHOES. EXCEPT RU - 2 2 .  3 2 3 9 3 7 - 1 .  0 4 0 0 . 5 1 1 2 3 6
2 1 7 HOUSE S LIP P E R S - 7 .  4 8 7 7 1 3 - 9 .  3 6 0 * 0 . 0 8 7 9 9 1
2 1 8 LFATHER GLOVES & - 9 .  9 7 0 2 4 3 - 1 . 9 1 0 0 .1 6 0 1 7 3
2 1 9 LUGGAGE - 6 3 .  8 0 1 2 8 3 - 3 .  7 9 0 0 . 9 3 3 1 1 2
2 ? 0 WOMEN!} HANDBAGS 0 .2 2 1 7 7 3 0 . 0 6 0 0 . 0 3 9 1 9 7
2 2 1 PERSONAL LEATHER - 4 .1 4 0 3 6 2 - 2 .  2 6 0 0 . 0 6 9 0 5 1
2 2 ? LEATHER GOODS. N - 1 3 .  1 3 3 4 8 3 - 1 .  8 7 0 0 . 2 3 3 2 6 2
1 1 3 LOGGING C A f? S  & - 3 9 2 .  3 9 8 3 6 0 - 0 .  6 8 0 1 3  8 1 8 4 8 3
1 1 6 S A W M ILIS  & P L A N ! - 1 3 9 .  2 1 8 6 8 9 - 0 .  3 4 0 7 . 7 6 0 6 9 3
1 17 HftDUD D IM  & FLOO 8 . 0 4 3 4 7 4 0 . 6 2 0 0 . 0 7 0 5 5 3
1 1 8 SPEC PROD SAWMIL 18. 7 1 3 4 2 7 1. 4 9 0 - 0 .  0 8 8 8 7 /
1 19 MILLWORK 4 . 4 7 4 2 3 7 0 . 2 0 0 0 . 2 5 3 6 6 6
121 VENEER & PLYWOOD - 7 6 .  9 3 9 0 1 1 - 1 .  0 3 0 2 . 1 4 6 1 1 6
1 2 3 PREFAB WOOD B U IL - 2 4 .  2 9 3 7 8 1 - 1 .  7 3 0 0 . 3 4 3 5 1 2
1 2 3 WOOD P ALLETS «t S 3 . 1 6 0 8 3 4 0 . 8 3 0 0 . 0 0 9 0 3 8
1 2 6 PARTICLFBOARD - 3 .  3 2 3 1 6 0 - 0 .  8 6 0 0 . 1 6 4 6 3 8
1 2 7 WOOD PRODUCTS. N - 8 .  0 6 3 3 9 0 - 0 .  1 7 0 0 .7 7 8 6 3 0
1 30 WOOD CONTAINERS 2 . 0 6 0 3 0 4 0 . 4 1 0 0 .0 4 1 1 4 6
3 9 4 M O BILE HOMES - 3 .  3 0 0 6 4 9 - 0 .  1 2 0 0 . 3 5 4 3 8 3
131 WOOD HOUSEHOLD F 4 3 . 3 3 3 0 0 4 0 . 8 3 0 0 .1 2 8 8 9 0
1 3 ? HOUSEHOLD FU R N IT 2 . 2 6 3 1 6 9 0 . 2 7 0 0 . 0 8 3 5 3 1
1 3 4 UPHOLSTERED HSHL 4. 4 3 9 9 6 6 0 . 3 0 0 0 . 1 1 8 3 0 4
1 33 MSTAL HOUSEHOLD 16. 3 3 4 4 9 2 1. 1 60 - 0 .  0 3 2 6 6 3
1 36 MATTRESSES t  BED 1 .2 4 7 1 7 2 0 . 1 8 0 0 . 0 7 7 9 0 3
1 3 7 WOOD OF*- IC E  FURN - 0 .  9 1 3 3 8 4 - 0 .  2 8 0 0 . 0 4 8 7 2 0
1 3 8 MfcTAL O FFIC E  FUR 2 1 .4 0 6 3 2 6 0 . 7 7 0 O .0 8 7 3 9 3

ELAS 3 RSQUARE MEAN VALUE
- 0 . 0 7 0 0 .0 3 8 4 0 0 7 5 . 8 3 2 0 3

0 . 6 3 0 0 . 4 9 7 4 0 0 3 4 . 8 1 7 7 6
0 . 2 3 0 0 . 2 0 1 2 0 0 2 6 . 7 2 3 3 0
0 . 0 2 0 0 . 0 0 1 8 0 0 19 . 3 2 1 1 3

- 0 . 6 9 0 0 . 8 1 6 2 0 0 3 3 . 6 8 2 4 2
0 . 2 4 0 0 . 2 1 8 4 0 0 5 1 6 . 2 7 3 3 9
0 . 8 2 0 0 . 7 4 4 3 0 0 8 5 7 . 6 2 6 5 9
0 . 2 7 0 0 . 4 6 3 1 0 0 3 1 2 . 1 9 4 6 4
0 . 7 2 0 0 . 4 4 6 2 0 0 4 6 . 4 9 1 3 8
1. 3 3 0 0 . 7 3 4 1 0 0 2 3 4 . 7 8 6 1 6
0 . 9 9 0 0 .7 0 3 6 0 0 7 3 4 . 4 4 4 9 3
0 . 3 1 0 0 . 4 2 1 3 0 0 8 0 . 5 6 7 6 3

- 0 . 1 3 0 0 . 0 4 3 3 0 0 6 2 . 3 6 9 4 7
1. 3 3 0 0 . 6 9 8 4 0 0 3 8 . 7 9 0 0 3
1. 1 70 0 . 8 8 1 8 0 0 8 1 . 4 9 4 8 9
0 . 7 3 0 0 . 8 0 3 1 0 0 9 0 . 3 1 7 6 9
0 . 1 10 0 . 3 6 5 4 0 0 1 1 4 2 . 9 5 2 6 4
0 . 3 8 0 0 . 0 2 4 9 0 0 3 . 6 7 9 1 9
0 . 2 8 0 0 . 1 7 8 4 0 0 18 . 7 4 2 1 5
0 . 8 0 0 0 . 3 1 0 4 0 0 1 7 4 . 4 3 2 1 6
1. IS O 0 . 6 6 8 9 0 0 3 . 4 9 9 0 4

- 1 . n o 0 . 7 2 1 3 0 0 3 . 0 1 6 7 2
0 . 3 8 0 0 . 2 9 0 3 0 0 1 28 . 5 3 0 3 7
1. 0 9 0 0 .8 3 7 3 0 0 5 3 . 9 5 6 0 2
1. 4 7 0 0 . 9 0 1 3 0 0 4 7 7 . 0 2 3 5 6
1. 9 8 0 0 . 3 7 8 8 0 0 9 6 . 6 9 9 6 5

- 0 .  4 7 0 0 . 0 4 0 8 0 0 3. 2 6 0 8 7
2. 0 4 0 0 . 2 0 7 3 0 0 2 1 . 6 3 2 1 7

10. 3 6 0 0 . 2 8 3 4 0 0 0 . 8 0 0 0 0
2 . 9 1 0 0 . 3 3 4 9 0 0 5 . 2 1 4 2 8
4 . 7 9 0 0 . 6 6 7 1 0 0 16 . 8 2 6 0 8
0 . 9 3 0 0 . 0 4 7 6 0 0 3 . 6 0 8 7 0
3 . 2 6 0 0 . 3 6 4 2 0 0 1. B 2 6 0 9
2 . 8 7 0 0 .7 0 6 6 0 0 7 . 0 0 0 0 0
1. 6 8 0 0 . 9 3 8 3 0 0 3 7 3 . 6 8 4 4 3
1. 3 4 0 0 . 8 7 3 1 0 0 4 0 3 . 3 4 9 8 3
0 . 3 8 0 0 . 0 3 1 3 0 0 12 . 9 7 6 1 8

- 0 . 4 9 0 0 . 1 7 3 7 0 0 12 . 3 0 1 7 9
0 . 7 9 0 0 . 6 8 3 8 0 0 2 2 .2 0 8 6 8
2 . 0 3 0 0 . 8 3 2 4 0 0 7 3 . 1 0 1 0 6
2 . 7 3 0 0 . 4 9 3 0 0 0 13 . 8 4 4 2 9
0 . 1 60 0 . 0 3 9 2 0 0 3 . 7 9 4 1 1
1. 8 6 0 0 . 8 2 1 9 0 0 6 . 1 8 3 0 3
1. 1 70 0 . 7 9 3 3 0 0 4 6 . 3 7 0 4 7
0 . 3 8 0 0 . 2 3 3 6 0 0 4 . 9 3 7 0 9
1. 1 20 0 . 1 6 3 9 0 0 2 7 . 2 8 6 9 3
0 . 1 6 0 0 . 0 2 6 8 0 0 3 4 .6 2 8 4 9
0 . 7 2 0 0 . 3 6 9 7 0 0 8 . 1 3 8 4 5
0 . 6 9 0 0 . 2 0 0 6 0 0 1 4 .5 9 4 6 7

- 0 . 160 0 . 0 6 7 3 0 0 1 4 .2 3 0 0 2
0 . 8 1 0 0 .3 1 9 0 0 0 6 . 7 4 3 4 2
1. 2 8 0 0 . 1 2 8 7 0 0 3 . 2 6 0 2 6
0 . 2 2 0 0 .0 7 6 2 0 0 2 7 . 5 7 2 0 6



ro
cr>

SEC T IT L E
1 39  P U B LIC  B U IL D IN G
1 4 0  WOOD P A R T IT IO N S
141 M *TA L  P A R T IT IO N S
1 42  B L IN D S . SHADES.
1 43  FURNITURE & F IX T
2 3 5  CLASS Sc CLASS PR 
2 2 6  CLASS CONTAINERS 
2 3 7  CEMENT. HYDRAULI 
2=>8 B R IC K  Sc STRUCTUR 
2 ? 9  CFRAMIC WALL *. F
2 3 0  CLAY REFRACTOR IE
2 31  STRUCTURAL CLAY
2 3 2  V ITREO US PLUM BIN
2 3 3  V ITREO US CHINA F
2 3 4  F IN E  EARTHWARE F
2 3 9  PORCELAIN  ELEC S
2 3 6  POTTERY PRODUCTS
2 3 7  CONCRETE BLOCK *
2 3 8  CONCREIE PRODUCT
2 4 0  L IM E
2 41  GYPSUM PRODUCTS
2 4 2  CUT STONE & STON
2 4 3  A B R A S IV E  PRODUCT
2 4 4  ASBESTOS PRODUCT 
2 4 9  GASKET8. PACK&SE
2 4 6  M IN ER ALS. GROUND
2 4 7  M INERAL WOCL
2 4 8  MONCLAY REhRACTO
2 4 9  NONMETAL MINERAL 
2 9 2  BLAST FURNACES St

.2 9 3  ELECTROMETALLURO
2 9 4  S IE E L  M IR E  & REL
2 9 7  IRON STEEL FOU
2 9 8  IRON & STEEL FOR
2 6 0  PRIMARY METAL PR
2 6 1  PRIMARY COPPER T
2 6 7  COPPER R O LLING  Sc T
2 7 2  BRASS.BRONZE. COP T
2 6 2  PRIMARY LEAD
2 6 3  PRIMARY ZINC
2 6 4  PRIMARY ALUMINUM 
2 6 9  PRIM ARY NF METAL
2 6 8  ALUMINUM ROLLING
2 6 9  NONFERROUS ROLL
2 7 0  N r W IRE DRAWINGS!
2 7 1  ALUMINUM CASTING
2 7 3  NONFERROUS C A S T I
2 7 4  NONFERROUS FORGI

2 3  A M M lftll I IO N . EXC.
2 9  SMALL ARMS
2 6  SMALL ARMS AMMUN
2 7  OTH ORDNANCE i>. A 

2 7 /  METAL CANS

7~A 0U f
COEF 1 

6 . 8 9 7 7 S 6  
-O . 4 4 6 6 3 7

8 . 7 2 9 9 8 8  
2 . 4 1 9 7 1 0

- 3 7 .  9 7 7 9 3 1  
- 1 1 0 .  1 2 9 8 3 9  

4 0 . 8 7 9 3 7 2  
- 8 .  8 7 3 8 7 1

6 . 3 6 9 9 7 9  
- 1 .  0 3 2 7 7 6  
6 9 . 1 7 6 6 6 6  
- 1 .  3 6 4 3 0 3

2 . 4 4 3 1 0 4  
1. 1 9 7 2 2 6  
0 . 6 8 9 7 0 4  

- 2 .  6 1 7 1 7 9  
- 9 .  6 2 9 9 2 9  

4 . 2 1 2 7 4 6  
- 1 8 .  7 3 9 9 4 1

0 . 1 6 8 9 7 2  
- 1 1 .  2 8 6 8 1 9

4 . 0 9 0 3 3 6  
- 4 .  3 8 8 9 9 3  
- 9 .  9 3 6 9 7 7  
- 9 .  3 9 0 9 9 8

9 . 7 8 9 2 1 4  
- 1 9 .  4 9 1 1 7 6  
- 1 4 .  9 8 9 7 3 9

7 . 3 2 1 3 3 2  
8 2 6 . 1 0 6 2 0 1

4 6 . 7 8 9 1 4 1  
9 . 2 9 3 2 2 4  

- 9 1 .  4 7 7 2 8 0  
1 7 .6 0 4 2 1 8  

- 3 3 .  1 2 7 7 4 7
1. 1 3 2 9 9 3  

- 0 .  1 8 4 2 6 1
0 . 0 0 9 9 9 8  

- 2 0 .  9 9 7 6 6 7  
2 6 . 4 8 3 3 8 7  
4 2 . 8 3 8 9 9 4  

- 7 7 .  9 9 6 9 6 1  
- 2 9 1 .  3 7 8 3 8 7  
- 1 0 9 .  3 3 1 1 3 1  
- 1 9 2 .  6 4 8 4 3 8  

- 1 4 .  0 9 0 9 0 4  
- 2 0 .  9 4 9 9 1 1  

4 . 2 3 1 1 0 6  
2 7 2 . 4 8 9 3 8 0  

8 9 .8 4 8 9 9 3  
6 7 . 8 2 4 1 4 2  
8 0 . 8 2 7 8 0 9  
4 4 . 3 2 9 9 3 3

SL P A 6 &
ELAS 1 COEF 2 ELAS 2 RSQUARE MEAN VALUE

1. 1 60 - 0 .  0 1 1 9 8 7 - 0 .  1 60 0 . 0 0 2 3 0 0 9. 9 0 9 1 3
- 0 .  0 9 0 0 . 0 9 6 6 0 6 1. 0 9 0 0 . 1 4 4 3 0 0 4 . 9 1 0 0 9

0 . 4 8 0 0 . 1 0 9 0 9 0 0 . 9 1 0 0 . 1 8 7 0 0 0 18 . 0 7 4 9 8
0 . 2 3 0 0 . 1 1 4 9 2 9 0 . 7 7 0 0 . 2 1 9 6 0 0 10. 9 2 7 9 2

- 2 . 0 9 0 0 . 6 9 8 7 9 6 3. 0 9 0 0 . 9 3 8 2 0 0 18 . 4 9 9 3 6
- 0 .  4 2 0 9. 0 7 9 8 9 0 1. 4 2 0 0 . 9 1 1 9 0 0 2 6 1 . 9 1 2 3 3

1. 0 6 0 - 0 .  0 3 3 0 1 9 - 0 .  0 6 0 0 . 0 0 6 8 0 0 3 8 . 4 6 3 7 9
- 0 .  8 0 0 0 . 2 7 1 4 0 1 1. 8 0 0 0 .9 6 4 1 0 0 10 . 9 8 1 4 9

1. 6 2 0 - 0 .  0 3 3 3 8 2 - 0 .  6 2 0 0 . 1 8 6 0 0 0 3 . 9 2 7 7 6
- 0 .  7 6 0 0 . 0 3 2 9 9 0 1. 7 6 0 0 . 9 2 0 3 0 0 1 .3 9 1 4 7

0 . 9 6 0 0 . 0 3 1 4 8 4 0 . 0 3 0 0 . 0 0 2 6 0 0 6 7 .4 7 9 9 7
- 1 .  2 4 0 0 . 0 3 2 8 7 8 2 . 2 4 0 0 . 3 9 9 6 0 0 1. 0 9 7 0 2

0 . 2 6 0 0 . 0 9 1 9 6 7 0 . 7 3 0 0 .3 8 9 9 0 0 9 . 1 4 1 9 9
0 . 3 6 0 0 . 0 2 9 0 2 9 0 . 6 3 0 0 .3 4 2 0 0 0 3 . 3 2 0 9 7
O. 2 8 0 0 . 0 2 3 2 0 9 0 . 7 1 0 0 .3 1 8 7 0 0 2 . 3 8 3 3 8

- 0 .  0 9 0 0 .4 1 1 4 7 3 1. 0 9 0 0 . 8 9 9 8 0 0 2 7 . 4 8 9 6 8
- 0 .  6 4 0 0 .1 9 7 1 0 7 1. 6 4 0 0 . 8 1 7 3 0 0 8 . 7 9 4 1 6

2 . 6 0 0 - 0 .  0 3 9 4 7 0 - 1 .  6 0 0 0 . 3 8 8 2 0 0 1 .6 1 7 8 3
- 3 .  0 2 0 0 .2 6 4 8 8 4 4 . 0 2 0 0 . 2 9 6 7 0 0 6 .2 0 2 1 2

0 . 0 3 0 0 . 0 6 4 4 4 4 0 . 9 6 0 0 . 4 3 1 6 0 0 4 . B 8 3 2 2
- 1 .  9 1 0 0 . 2 9 6 2 3 7 2 . 9 1 0 0 . 5 2 6 8 0 0 7 . 4 5 9 1 7

1. 3 7 0 - 0 .  0 1 9 0 9 2 - 0 .  3 7 0 0 . 0 6 2 6 0 0 2 . 9 4 9 1 6
- 0 .  0 4 0 1. 3 1 7 0 0 9 1. 0 4 0 0 . 6 4 3 4 0 0 9 1 . 9 6 2 0 4
- 0 .  2 3 0 0 . 7 2 6 3 0 4 1 .2 3 0 0 . 9 9 9 9 0 0 4 3 . 1 9 8 8 4
- 0 .  1 3 0 0 .6 1 2 7 9 2 1. 1 3 0 0 . 9 7 9 0 0 0 3 9 . 4 4 0 0 9

0 . 4 8 0 0 . 0 7 1 1 3 4 0 . 9 1 0 0 .1 1 9 7 0 0 11 . 8 4 7 9 8
- 0 .  9 9 0 0 . 7 4 8 3 3 6 1. 9 9 0 0 .9 3 2 9 0 0 3 9 . 2 9 6 1 0
- 0 .  2 2 0 0 . 9 3 4 0 9 2 1. 2 2 0 0 . 4 8 6 6 0 0 6 6 . 2 0 9 6 6

0 . 7 2 0 0 . 0 3 7 9 9 8 0 . 2 7 0 0 .0 3 7 0 0 0 10 . 1 0 1 2 2
0 . 9 7 0 8 . 6 0 8 2 1 3 0 . 4 2 0 0 . 0 9 9 2 0 0 1 4 2 7 . 8 4 2 9 3
0 . 7 9 0 0 . 1 8 0 0 8 7 0 . 2 4 0 0 . 0 2 1 3 0 0 6 1 . 6 7 B 9 9
0 . 9 8 0 0 . 0 0 1 9 6 1 6 . 0 1 0 0 . 0 0 0 1 0 0 9 . 4 0 2 3 1

- 0 .  3 3 0 2 . 9 6 6 8 7 4 1. 3 3 0 0 . 4 1 9 4 0 0 1 9 9 . 9 1 4 8 9
0 . 2 9 0 0 . 9 9 8 1 6 6 0 . 7 0 0 0 . 4 9 4 6 0 0 9 9 . 4 1 7 9 9

- 1 .  1 4 0 0 . 8 8 6 2 8 2 2 . 1 4 0 0 . 8 3 0 3 0 0 2 8 . 8 2 9 6 9
1. 4 7 0 - 0 .  0 2 4 3 8 8 - 0 .  4 7 0 • 0 .  6 9 0 6 9 0 . 7 6 6 7 4

- 0 .  8 9 0 0 . 0 2 6 0 0 9 1. 8 9 0 • 0 .  6 8 2 4 9 0 . 2 0 9 8 8
1. 2 7 0 - 0 .  0 0 0 0 6 4 - 0 .  2 7 0 « 0 . 0 0 6 0 9 0 . 0 0 4 3 4

- 1 .  9 2 0 0 . 4 1 0 1 1 9 2 . 9 2 0 0 . 2 0 7 0 0 0 10 . 6 9 6 1 9
2 . 2 9 0 - 0 .  1 9 6 4 2 6 - 1 .  2 9 0 0 . 1 1 2 8 0 0 1 1 .9 3 3 9 9
0 . 2 4 0 1. 7 6 6 3 1 2 0 . 7 9 0 0 . 1 1 3 9 0 0 1 7 7 .2 7 1 1 2

- 0 .  4 1 0 3 . 4 8 0 6 7 9 1. 4 1 0 0 . 4 8 2 9 0 0 1 8 7 . 3 9 4 4 6
- 1 .  3 7 0 9. 6 9 9 0 9 1 2 . 3 7 0 0 . 8 4 9 6 0 0 1 8 2 . 3 7 1 8 9
- 0 .  9 7 0 3 . 7 7 4 0 7 2 1. 9 7 0 0 . 6 8 6 8 0 0 1 8 1 . 9 1 0 4 9
- 1 . 3 3 0 3 . 9 1 2 4 0 6 2 . 3 3 0 0 . 6 3 6 0 0 0 1 1 4 . 6 7 7 9 8
- 1 .  2 8 0 0 . 3 2 8 8 8 2 2 . 2 8 0 0 . 9 7 4 9 0 0 10 . 9 4 0 4 4
- 1 .  8 1 0 0 . 3 9 7 3 3 9 2 . 8 1 0 0 . 9 1 6 7 0 0 1 1 .3 0 1 3 6

0 . 3 0 0 0 . 1 2 8 7 0 1 0 . 6 9 0 0 . 2 4 4 9 0 0 14 . 0 2 6 4 6
1. 0 9 0 - 0 .  2 1 0 7 1 7 - 0 .  0 9 0 0 .0 0 3 1 0 0 2 9 7 . 9 6 3 9 6
0 . 9 8 0 0 . 0 1 8 9 8 9 0 . 0 1 0 0 .0 0 0 4 0 0 9 1 .1 9 7 9 9
1. 1 1 0 - 0 .  0 9 7 7 8 9 - 0 .  1 1 0 0 .0 3 2 6 0 0 6 1 . 0 8 3 3 3
1. 0 9 0 -0 . 0 9 9 8 9 9 - 0 .  0 9 0 0 . 0 0 6 7 0 0 7 6 . 9 7 4 4 0
1. 1 00 - 0 .  0 6 0 7 4 7 - 0 .  100 0 . 0 2 7 8 0 0 4 0 . 1 4 2 3 6

1



~TA{fU? ^  ^
SEC T IT L F COEF 1 ELAS 1 COEF 2
2 7 8 HSTAL BARRELS. DR 14. 9 0 7 2 3 2 O. 7 1 0 0 . 0 8 7 9 3 8
2 7 9 MfcTAL SANITARY W 9. 8 9 9 9 7 1 0 . 9 0 0 0 . 0 8 4 7 1 0
2 8 0 P LU M B M C  F IX TU R E 11. 3 0 9 9 6 8 0 . 9 2 0 0 . 1 4 6 6 9 0
2 81 H trA T IN S  EQ U IP . EX 9. 7 9 3 9 0 3 0 . 0 9 0 0 . 8 0 4 8 6 1
2 8 2 FABR IC ATED  STRUC 8 4 .6 8 7 2 8 6 0 . 7 2 0 0 .4 6 9 4 1 8
2 8 3 MFTAL DOORS. SASH - 1 9 .  2 6 9 9 2 8 - 0 .  9 9 0 0 . 6 1 7 6 9 9
2 8 4 B O ILE R  SHOPS 2 0 9 . 9 6 2 7 0 8 0 . 9 0 0 3 . 0 2 9 0 4 2
2 8 5 SHEET METAL WORK 18. 9 4 2 1 9 1 0 . 4 1 0 0 .3 8 4 6 3 8
2 8 6 ARCHITECTURAL ME - 4 .2 3 4 9 8 1 - 0 .  4 9 0 0 . 1 8 4 9 1 7
2 8 7 PREFAB METAL B U I - 8 9 .  9 1 9 9 9 2 - 1 .  4 1 0 2 . 2 2 8 6 3 4
2 8 8 MISCELLANEOUS ME - 3 4 .9 8 9 6 6 4 - 0 .  6 9 0 1. 2 4 2 1 9 8
2B 9 SCREW MACH PROD. 1 1 .8 9 6 9 6 2 0 . 0 9 0 1. 9 7 9 0 7 6
2 9 0 AUTO STAMPINGS - 1 7 9 .  8 4 9 7 0 1 - 0 .  3 9 0 9 . 7 6 2 9 6 8
2 9 1 CROWNS & Cl OSURE 9. 2 2 8 9 7 1 0 . 2 1 0 0 . 2 7 4 9 9 1
2 9 2 MfcTAL STAMPINGS, 1 0 3 . 9 9 4 8 0 3 1. 3 6 0 - 0 .  4 0 2 4 3 2
2 9 3 CUTLERY - 0 .  3 8 1 8 7 9 - 0 .  0 1 0 0 . 3 2 9 8 2 9
2 9 4 HAND & EDGE TOOL 4 7 . 9 9 9 2 3 6 0 . 2 9 0 2 .0 0 9 4 4 9
2 9 9 HAND SAWS & SAW - 2 .  9 8 9 3 8 9 - 0 .  1 6 0 0 . 3 1 9 0 0 0
2 9 6 HARDWARE. N. E. C. 13 . 2 1 2 0 2 7 0 . 1 0 0 1. 7 1 3 6 9 8
2 9 9 M ISC FAB WIRE PR - 1 .  8 1 1 9 2 8 - 0 .  0 2 0 1. 1 2 7 4 7 0
3 0 0 8 1 EE L SPRINGS, E - 1 9 .  0 9 4 1 9 8 - 1 .  3 3 0 0 . 4 0 8 0 3 6
3 01 P IP E . V ALVE8, P IP E 2 9 .9 7 1 3 4 8 0 . 0 6 0 ' 6 .6 0 9 9 9 9
3 0 2 MfcTAL F O IL  & LE A - 1 2 .  0 9 2 9 0 0 - 0 ,  9 8 0 0 .3 9 8 0 9 3
3 0 6 STEAM ENGINES & - 1 3 9 .  2 9 9 1 6 6 - 0 .  2 9 0 9 . 0 1 3 9 2 4
3 0 7 IN TER N AL COMBUST - 3 4 .  7 8 0 2 7 3 - 0 .  0 4 0 1 3  0 2 0 4 3 0
3 0 8 FARM MACHINERY & - 7 8 .  2 6 6 3 9 7 - 0 .  0 9 0 12 . 8 4 1 0 9 9
3 0 9 LAWN & GARDEN EQ 1 34 . 2 1 0 9 9 9 1. 0 7 0 - 0 .  1 3 7 9 9 8
3 1 0 CONSTRUCTION MAC 2 9 8 . 6 2 9 0 2 8 0 . 1 1 0 3 3  2 1 3 9 9 4
3 11 M IN IN G  MACH, EXC 7 0 . 9 9 1 6 9 7 0 . 2 8 0 2 .6 0 2 1 9 3
3 1 2 O IL  F IE L D  MACHIN - 4 4 9 .  7 9 2 9 0 2 - 0 .  9 4 0 1 8 .9 4 1 9 8 2
3 1 7 MACH TOOLS. META 4 2 4 . 9 7 0 4 3 9 1. 0 0 0 - 0 .  0 9 2 9 1 1
3 1 8 MACH TOOLS. META 2 8 6 . 0 0 7 9 0 7 1. 0 4 0 - 0 .  1 9 1 1 8 7
3 1 9 SPEC D IF S . TOOLS. 13 . 1 9 2 2 4 0 0 . 0 7 0 2 . 3 6 3 9 7 0
3 2 0 POWER DRIVEN HAN 4 9 . 7 8 7 7 2 0 0 . 3 3 0 1 .4 3 8 0 0 1
3 21 R O LLIN C  M IL L  MAC 3 7 . 9 1 8 8 3 9 0 . 3 9 0 0 . 9 9 2 9 1 8
3 2 2 METALWORKING MAC 9 3 . 3 1 1 4 1 7 0 . 8 9 0 0 .1 6 4 2 8 9
3 2 3 FOOD PRODUCTS MA 4 3 . 9 3 2 7 3 9 0 . 1 70 3 . 0 0 8 0 3 9
3 2 4 T E X T IL E  MACHINER 1 97 . 7 9 9 6 8 9 0 . 6 4 0 1. 2 8 8 9 9 9
3 2 9 WOODWORKING MACH 10. 9 7 3 0 2 1 0 . 1 3 0 1. 0 0 1 3 9 6
3 2 6 PAPER IN D U S TR IE S 1 2 9 . 6 9 7 9 1 3 0 . 7 4 0 0 . 6 3 1 0 8 2
3 2 7 P R IN T IN G  TRADES - 4 2 .  4 0 1 9 0 9 - 0 .  2 0 0 3 . 6 4 3 0 3 2
3 2 8 S P E C IA L  IN O L MAC 3 2 . 9 0 3 6 6 4 0 . 0 3 0 12. 7 9 0 8 8 8
3 1 3 ELEVATORS & MOVI 0 . 4 2 0 6 2 2 0 . 0 2 0 0 .2 6 9 7 9 9
3 1 4 CONVEYERS St CONV 4 8 . 4 1 9 2 9 0 0 . 9 9 0 0 . 4 9 9 6 6 3
3 1 9 H O IS T . CRANES. & 7 . 9 8 2 9 1 2 0 . 1 0 0 0 . 9 4 9 6 9 4
3 1 6 IN D L TRUCKS & TR 6 . 4 6 8 3 2 0 0 . 0 3 0 2 . 6 9 0 3 9 9
3 2 9 PUMPS & COMPRESS - 0 .  9 4 0 2 3 4 0 . 0 0 0 10. 2 7 1 1 7 0
3 3 0 B ALL & ROLLER BE 9 3 . 7 9 3 7 7 7 0 . 3 0 0 1 .7 8 1 1 6 9
3 31 BLOWERS & FANS 13. 0 9 6 4 0 9 0 . 2 6 0 0 . 9 4 9 0 4 1
3 3 3 POWER TN AN SM ISSI 9 1 . 2 2 1 7 8 6 0 . 4 3 0 1. 7 6 6 1 8 2
3 3 4 IN D L  FURNACES & 3 1 . 7 4 9 6 1 9 0 . 3 4 0 0 . 8 9 9 1 1 2
3 3 7 WON-ELFC MACHINE - 1 1 9 .  8 2 9 7 9 0 - 1 .  4 9 0 2 . 9 4 8 7 1 4
3 3 8 ELECTRONIC COMPU - 9 8 4 .  3 7 6 4 6 9 - 0 .  4 7 0 4 6  4 2 1 8 9 0

ELAS 2 RSQUARE MEAN VALUE
0. 2 8 0 0 . 0 6 3 6 0 0 2 0 . 9 4 1 6 8
0. 4 9 0 0 .3 3 6 9 0 0 11. 6 9 9 4 9
0 . 4 7 0 0 . 1 4 6 0 0 0 2 1 . 4 1 8 3 7
0 . 9 0 0 0 . 7 3 0 9 0 0 6 1 . 2 3 6 4 7
0 . 2 7 0 0 .0 4 4 3 0 0 1 16 . 7 7 0 8 0
1. 9 9 0 0 . 9 2 4 9 0 0 2 7 . 3 1 2 4 3
0 . 4 9 0 0 . 3 9 4 9 0 0 4 1 8 . 7 6 9 2 3
0 . 9 8 0 0 . 2 2 1 9 0 0 4 9 . 0 9 7 1 6
1. 4 9 0 0 .6 3 9 9 0 0 8 . 4 8 4 6 9
2 . 4 1 0 0 . BOO 1 0 0 6 3 . 7 1 0 9 3
1. 6 9 0 0 . 8 9 9 0 0 0 9 0 . 6 4 9 0 7
0. 9 0 0 0 . 6 9 3 2 0 0 120 . 4 3 4 9 1
1. 3 9 0 0 . 7 6 6 2 0 0 4 9 7 . 1 3 1 2 3
0 . 7 B 0 0 .3 7 4 4 0 0 2 4 . 1 9 7 4 7

- 0 . 3 6 0 0 . 1 1 0 4 0 0 7 6 . 2 1 3 2 6
1. 0 1 0 0 .7 8 9 9 0 0 2 2 . 3 9 4 8 9
0 . 7 4 0 0 . 6 4 0 1 0 0 186 . 2 0 4 9 0
1. 1 6 0 0 . 8 0 8 2 0 0 18. 7 2 9 0 6
0 . 8 9 0 0 . 8 4 9 9 0 0 1 31 . 3 4 2 7 1
1. 0 2 0 0 . 7 0 7 6 0 0 7 9 . 9 1 0 4 2
2 . 3 3 0 0 .7 7 9 6 0 0 14. 3 9 9 8 9
0 . 9 3 0 0 . 7 2 9 9 0 0 4 8 9 . 6 0 2 6 0
1. 9 8 0 0 . 7 4 9 8 0 0 2 0 . 9 7 8 7 0
1. 2 9 0 0 . 6 6 9 4 0 0 4 7 6 . 9 0 8 6 1
1. 0 4 0 0 . 8 9 2 9 0 0 8 9 4 . 7 3 9 8 4
1. 0 9 0 0 . 8 1 7 7 0 0 7 9 2 . 3 1 2 3 8

- 0 . 0 7 0 0 . 0 1 1 8 0 0 1 24 . 8 8 2 3 9
0 . 8 B 0 0 . 7 2 3 9 0 0 2 9 2 2 . 8 6 8 1 6
0 . 7 1 0 0 . 4 2 7 7 0 0 2 4 4 . 8 1 4 8 9
1. 9 4 0 0 . 7 8 9 9 0 0 8 1 8 .7 9 0 9 8
0 . 0 0 0 0 . 0 0 0 3 0 0 4 2 0 . 9 7 8 2 1

- 0 . 0 4 0 0 . 0 1 3 6 0 0 2 7 2 . 9 2 8 7 1
0 . 9 2 0 0 . 9 2 7 6 0 0 1 74 . 8 7 9 6 1
0 . 6 6 0 0 . 4 8 9 7 0 0 1 48 . 1 9 8 6 0
0 . 6 4 0 0 . 1 7 4 9 0 0 109 . 8 1 9 1 4
0 . 1 0 0 0 . 0 6 1 9 0 0 1 04 . 9 9 0 1 1
0 . 8 2 0 0 . 6 9 9 6 0 0 2 4 9 . 0 0 0 9 2
0 . 3 9 0 0 . 2 7 8 1 0 0 2 4 9 . 6 6 8 9 2
0. 8 6 0 0 . 6 1 4 4 0 0 7 8 . 8 4 1 6 3
0 . 2 9 0 0 . 2 9 8 1 0 0 168 . 6 8 0 9 7
1. 2 0 0 0 . 9 4 7 7 0 0 2 0 9 . 9 9 6 6 0
0. 9 6 0 0 . 9 8 3 9 0 0 9 0 4 . 9 0 2 8 3
0 . 9 7 0 0 . 7 3 9 3 0 0 18. 7 2 9 9 6
0 . 4 1 0 0 . 6 0 7 9 0 0 B 2. 0 6 1 1 3
0 . 8 9 0 0 . 4 7 4 0 0 0 7 2 . 0 3 7 8 9
0 . 9 6 0 0 . 7 4 9 6 0 0 189 . 0 6 9 9 B
1. 0 0 0 0 .8 4 8 9 0 0 6 9 6 . 1 8 9 3 3
0 . 6 9 0 0 .6 1 3 0 0 0 174 . 6 8 9 8 2
0 . 7 4 0 0 . 8 4 6 2 0 0 9 0 . 3 6 1 2 1
0 . 9 6 0 0 .4 3 0 3 0 0 2 1 1 . 0 9 6 8 9
0 . 6 9 0 0 . 4 3 2 0 0 0 9 2 . 9 0 3 0 7
2. 4 9 0 0 . 4 9 0 0 0 0 8 0 . 3 1 0 7 0
1. 4 7 0 0 . 8 8 4 9 0 0 2 0 7 7 . 7 9 2 9 7



T A 6 u e f f iit r f :  6
SEC T IT L F COEF 1 ELAS 1
3 3 9 CALC i t  ACCOUNT IN - 1 7 . 3 4 9 7 3 8 - 0 . 0 9 0
3 4 0 TYPEW RITERS 1 .8 8 5 3 7 9 0. 0 2 0
3 41 SCALES & BALANCE 8 .8 9 8 4 9 1 0. 2 9 0
3 4 2 O F F IC E  MACHINES, 3 3 .6 3 6 0 7 3 0. 2 9 0
3 4 3 AUTOMATIC MERCHA 6 .3 6 8 0 8 2 0. 2 7 0
3 4 4 COMMERCIAL LAUND 2 0 . 2 6 4 1 3 6 0. 3 1 0
3 4 5 R EFR IG  & HEATIMG - 4 6 . 8 7 0 8 5 0 - 0 . 0 6 0
3 4 6 rtt-ASUR J: D ISPENS 2 1 . 8 0 7 1 1 4 0. 7 4 0
3 4 7 S ER VIC E INO MACH - 1 0 .  6 0 0 1 3 7 - 0 . 2 1 0
3 7 0 TELEPHONE & TELE - 1 1 . 3 2 8 6 3 4 - 0 . 0 5 0
371 RADIO  *  TV COMMU 3 3 5 . 7 8 2 9 3 9 0. 3 0 0
3 7 2 ELECTRON TUBES 6 6 . 9 2 8 8 9 4 0. 4 8 0
3 7 3 SEMICONDUCTORS & - 8 8 2 .  3 8 3 2 5 4 - 1 . 3 3 0
3 7 4 ELECTRONIC COMPO - 3 9 3 .  2 7 9 4 8 0 - 0 . 6 3 0
3 5 0 INSTRUM TO MEASU - 1 6 3 .3 0 9 4 7 9 - 0 . 4 6 0
331 TKANSFORMERS 3 . 9 2 6 2 8 2 0. 0 4 0
3 S 2 SUITCHGEAR&SWITC 3 6 . 6 8 4 5 4 7 0. 2 1 0
3 3 3 MOTORS i t  CENEKAT - 3 7 .  7 8 0 2 4 3 -O . 0 9 0
3 S 4 IN D U S T R IA L  CONTR 3 0 . 9 2 8 3 7 1 0. 3 7 0
3 5 5 W cLDING APPARTUS 2 9 . 7 9 5 4 4 4 O. 3 2 0
3 5 6 CARBON «t GRAPH IT 0 . 6 9 4 1 3 4 0. 0 1 0
3 5 7 E lE C  IN D L  APPARA - 3 3 . 8 9 9 7 6 5 - 0 . 7 8 0
3 3 8 HOUSEHOLD COOKIN 4 8 . 5 8 6 1 8 9 0. 9 1 0
3 3 9 HKflLD RE*-R IG . FRE 6 0 . 9 9 8 0 3 9 0. 6 9 0
3 6 0 HOUBEHOLD LAUKDR 3 0 . 4 9 6 7 4 2 0. 7 6 0
361 ELEC HOUSEWARES 4 . 9 0 5 0 0 3 0. 0 5 0
3 6 2 Hrft-D VACUUM CLEA - 1 2 . 8 4 2 9 2 2 - 0 . 4 6 0
3 6 3 SEWING MACHINES 8 9 . 3 0 5 5 7 3 1. 0 6 0
3 6 4 HOUSEHOLD A P P L IA - 4 1 . 1 2 3 4 9 7 - 0 . 7 0 0
3 6 3 E LE C TR IC  LAMPS - 2 .8 3 7 8 3 7 - 0 . 0 4 0
3 6 6 L IG H T IN G  F IX TU R E - 2 0 .  6 4 3 3 7 3 - 0 . 2 7 0
3 6 7 U IR IN G  D EVICES - 5 6 .  7 8 7 8 2 7 - 0 . 2 7 0
3 7 5 STORAGE B A TTE R IE - 2 0 .  7 1 4 5 3 1 - 0 . 6 2 0
3 7 6 PRIM ARY BATTER IE - 2 2 .  8 9 4 2 9 3 - 0 . 7 2 0
3 7 / X -R AY APPARATUS - 1 2 4 .  6 0 1 9 5 9 - 1 . 1 80
3 7 8 ENGINE E LE C TR IC A 2 8 . 8 7 6 8 5 0 0. 1 5 0
3 6 8 RADIO  8c TV R ECEI - 6 1 .  2 1 1 2 4 3 - 0 . 2 1 0
3 6 9 PHONOGRAPH RECOR 6 . 4 1 8 4 8 9 0. 1 40
3 8 3 TRUCK TH A ILE R S - 3 2 .  7 0 6 6 1 2 - 0 . 5 4 0
3 8 4 MOTOR V E H IC LE S 8 7 9 . 7 2 6 4 4 0 0. 2 5 0
3 8 3 MOTOR V E H IC LE  PT 2 5 2 2 . 3 3 3 9 3 8 0. 6 5 0

2 3 COMPLETE GUIDED 1 1 0 . 8 1 7 8 8 6 0. 9 3 0
3 8 6 A IR C R A F l - 1 3 2 6 .  7 3 7 8 1 3 - 0 . 3 1 0
3 8 7 A IR C R A F t,M IS S IL E 1 7 1 .3 3 7 6 1 6 0. 2 2 0
3 8 8 A IR C R A F T .M IS S IL F - 3 2 3 .  1 4 8 4 3 8 - 0 . 2 2 0
3 8 9 S H IP  B U IL D IN G  & 1 0 7 .7 8 2 2 2 7 0. 7 1 0
3 9 0 BOAT B U IL D IN G  & - 9 1 . 5 9 9 1 5 2 - 1 . 1 3 0

2 4 TANKS l> TANK COM 1 2 1 .6 9 2 2 9 1 0. 4 0 0
3 91 RAILRO AD EQUIPME 2 2 8 . 6 8 6 7 9 8 0. 7 7 0
3 9 2 MOTORCYCLES, B IC Y - 2 3 .  7 3 1 7 7 7 - 1 . 7 3 0
3 9 3 TRAVEL TR A ILE R S - 2 2 .  3 2 3 0 0 8 - 1 . 1 6 0
3 9 3 TRANSPORTATION E - 3 .  3 3 6 0 7 9 - 0 . 1 60
3 9 8 ENQINEFK & S C I I 2 6 3 . 3 8 1 3 6 0 1. 0 0 0

COEF 2 ELAS 2 RSOUARE MEAN VALUE
2 . 9 7 3 7 0 7 1. 0 9 0 0 .3 0 1 3 0 0 1 78 . 8 0 7 5 6
1. 0 3 1 9 3 6 0 . 9 7 0 0 . 8 1 6 8 0 0 6 9 . 7 0 3 7 4
0 . 3 3 1 1 1 4 0 . 7 1 0 0 . 8 9 0 6 0 0 3 0 . 6 5 8 7 2
1. 2 9 1 3 8 3 0 . 7 0 0 0 .4 7 0 0 0 0 1 20 . 5 2 3 6 1
0 . 2 3 2 5 7 6 0 . 7 2 0 0 . 4 7 8 4 0 0 2 3 . 16941
0 . 2 8 5 8 3 3 0 . 4 8 0 0 . 6 2 2 6 0 0 3 9 . 2 7 7 7 6

11. 1 3 6 1 3 9 1. 0 6 0 0 . 9 7 2 8 0 0 6 9 3 . 9 0 5 0 3
0 . 1 1 3 5 4 0 0 . 2 3 0 0 . 1 7 6 6 0 0 2 9 . 3 5 9 7 9
0. 8 8 5 4 7 3 1. 2 1 0 0 . 4 7 7 1 0 0 4 8 . 3 0 1 5 1
3 . 0 8 1 9 7 4 1 .0 9 0 0 . 8 4 2 0 0 0 1 9 3 . 4 0 3 9 0

11, 6 4 0 2 6 5 0 . 6 9 0 0 . 7 3 5 0 0 0 1 1 0 9 . 0 3 4 1 8
1. 0 7 2 2 1 2 0 . 5 1 0 0 .3 7 7 7 0 0 138 . 15491

2 3 . 2 1 0 0 3 2 2 . 3 3 0 0 .9 2 9 4 0 0 6 5 9 . 4 3 6 2 8
15. 2 6 0 2 8 4 1 .6 3 0 0 .8 9 2 3 0 0 6 2 0 . 4 4 6 6 6

7. 6 8 0 2 2 0 1. 4 6 0 0 .9 5 1 7 0 0 3 5 0 . 1 2 2 8 0
I . 2 1 3 3 2 4 0 .9 9 0 0 . 8 2 6 1 0 0 8 9 . 0 5 1 8 3
1. 9 7 3 8 0 6 0 . 7 8 0 0 . 6 5 3 4 0 0 168 . 6 3 9 9 6
6 3 7 6 3 8 3 1 .0 9 0 0 . 8 4 6 3 0 0 4 0 1 .8 7 2 6 8
0 . 7 6 3 3 4 9 0 . 6 2 0 0 . 6 4 7 3 0 0 8 1 .9 5 9 1 7
0 . 9 3 8 7 7 8 0 . 6 7 0 0 .8 2 1 3 0 0 9 2 . 9 9 3 8 8
0 . 9 3 0 9 2 8 0 . 9 8 0 0 . 8 0 1 6 0 0 6 2 . 9 2 7 8 9
1. 1 3 2 6 4 4 1. 7 8 0 0 . 9 2 0 8 0 0 4 3 . 1 9 9 9 7
0 . 0 6 7 1 3 1 0 .0 8 0 0 . 0 2 0 7 0 0 9 2 . 9 3 4 2 3
0 . 4 1 2 1 2 7 0 . 3 0 0 0 . 1 3 8 6 0 0 8 7 . 6 9 1 1 2
0. 2 3 9 7 8 9 0 .2 3 0 0 . 1 8 6 2 0 0 6 6 . 0 2 7 6 9
1. 2 1 6 8 1 3 0 . 9 4 0 0 . 8 9 8 2 0 0 8 3 . 7 1 6 8 9
0 . 6 2 2 5 4 3 1. 4 6 0 0 . 9 1 8 4 0 0 2 7 . 4 7 9 2 0

- 0 . 0 8 4 1 3 7 - 0 .  0 6 0 0 . 0 4 7 5 0 0 8 3 . 8 9 6 0 8
1. 5 3 9 3 0 9 1. 7 0 0 0 . 7 4 6 2 0 0 9 8 . 9 8 9 1 3
I . 0 1 6 7 8 8 1 .0 4 0 O. 8 3 3 4 0 0 6 4 . 9 1 0 3 8
1. 4 3 3 3 7 3 1 .2 7 0 0 . 8 3 2 9 0 0 7 4 . 3 2 6 1 6
3 . 9 6 7 8 7 0 1 .2 7 0 0 . 8 8 8 3 0 0 2 0 6 . 1 0 7 0 3
0 . 8 1 3 2 3 0 1. 6 2 0 0 . 9 4 7 2 0 0 3 3 . 3 0 0 6 1
0 . 8 2 2 2 3 4 I .  7 2 0 0 . 8 6 3 2 0 0 3 1 . 9 8 3 9 4
3 . 4 7 3 7 1 0 2 . 180 0 . 8 8 9 4 0 0 10 9 . 9 9 1 8 9
2 . 3 3 2 3 7 3 0 . B 4 0 0 . 6 4 3 7 0 0 18 3 . 4 2 3 7 1
5. 2 1 1 8 0 9 1. 2 1 0 0 .9 2 4 3 0 0 2 8 2 . 8 8 4 4 0
0 . 5 5 3 4 4 8 0 . 8 9 0 0 . 7 0 8 0 0 0 4 2 . 9 9 8 4 0
1. 2 1 4 3 2 2 1. 9 4 0 0 . 4 9 2 1 0 0 99 . 7 3 2 9 6

4 1 . 7 6 3 2 3 2 0 . 7 4 0 0 . 7 9 0 6 0 0 3 3 9 7 . 4 4 3 3 1
16 0 6 8 6 6 8 0 . 3 4 0 0 . 4 9 2 1 0 0 3 8 5 6 . 9 0 7 7 1

0 . 1 0 9 3 7 9 0 .0 6 0 0 . 0 0 1 7 0 0 1 1 8 . 9 4 1 3 1
6 3 . 7 0 1 2 3 6 1. 9 1 0 0 . 8 4 6 9 0 0 2 9 6 3 . 0 9 4 7 3

8 . 2 1 2 3 9 9 0 . 7 7 0 0 . 7 0 3 1 0 0 7 9 0 . 1 7 1 6 3
2 3 . 2 1 8 9 7 9 1. 2 2 0 0 . 9 1 9 7 0 0 1 4 9 4 . 3 5 9 3 8

0 . 5 7 3 1 4 3 0 . 2 9 0 0 . 0 2 3 8 0 0 1 51 . 8 5 8 8 6
1. 9 0 8 2 1 6 2 . 1 30 0 . 3 4 1 0 0 0 8 1 . 0 6 6 3 8
2 . 4 8 5 5 0 9 0 . 6 0 0 0 . 4 2 0 3 0 0 3 0 3 . 9 8 8 0 4
0 . 9 1 9 6 3 9 0 . 2 2 0 0 . 0 4 8 1 0 0 2 9 6 . 1 3 6 1 7
0 . 5 5 0 9 2 6 2 . 7 3 0 0 . 7 6 5 5 0 0 14. 6 7 5 0 5
0 . 5 6 5 1 1 3 2 . 160 0 . 7 6 3 8 0 0 19. 1 2 2 3 2
0 . 5 2 1 4 6 9 1. 160 0 .5 6 3 1 0 0 3 2 . 8 9 0 2 7

- 0 . 0 1 5 4 6 2 0 . 0 0 0 0 . 0 0 0 1 0 0 2 6 2 . 9 4 3 4 6
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TA &LZ **<?- PAG-e?
SEC T IT L F COEF 1 ELAS 1
3 9 9 MECHANICAL MEASU 1 4 .2 7 8 7 6 9 0 . 0 2 0
4 0 0 AUTOMAT TEMPERAT 4 3 . 0 7 5 3 4 8 0. 7 2 0
4 01 SURG .& MED INSTR - 3 0 .  0 6 0 0 7 8 - 0 . 1 70
4 0 2 SURG APPLIANCES - 1 9 .  4 7 7 6 2 7 - 0 . 160
4 0 4 MATCHES, CLOCKS, - 3 0 .  4 3 8 8 9 6 - 1 . 0 8 0
4 0 3 LENSES, O P T IC A L - 9 8 .  2 5 5 1 7 3 - 0 . 8 5 0
4 0 6 OPHTHALMIC GOODS - 4 .2 7 4 6 7 8 - 0 . 1 90
4 0 7 PHOTOQRAPHIC EQU - 3 6 3 .  1 3 2 7 3 1 - 0 . 4 8 0
4 0 8 JcW ELRY, PRECIOU 1 33 . 4 9 4 6 2 9 1. 1 7 0
4 0 9 JEWELERS MATL8-.LA - 1 6 8 .  3 5 7 8 1 9 - 0 . 6 1 0
4 1 0 SILVERW ARE & P LA 8. 0 6 4 2 6 8 0 . 5 6 0
4 1 3 COSTUME JEWELRY - 3 5 .  6 2 5 1 6 8 - 1 . 4 2 0
4 1 4 M USICAL INSTRUME - 4 0 .  0 0 8 6 8 2 - 0 . 4 9 0
4 1 5 CAMES, TOYS, K ID - 3 7 .  9 4 1 9 7 1 - 0 . 4 3 0
4 1 6 DOLLS 1. 8 3 0 7 6 6 0 . 3 0 0
4 1 7 SPORT & A T H .E T IC - 4 8 .  0 7 3 1 5 1 - 0 . 2 9 0
4 1 8 PENS & MECHANICA 13. 3 7 6 3 4 7 0 . 2 2 0
4 1 9 LFAD P E N C ILS  & A 2 . 4 0 6 2 3 7 0 . 2 8 0
4 2 0 MARKING DEVICES 11. 4 6 8 4 8 9 1. 9 7 0
4 21 CARBON PAPER & I - 1 5 .  0 9 3 4 4 1 - 0 . 8 3 0
4 2 2 A R T IF IC IA L  TREES - 0 .0 9 5 3 5 7 - 0 . 0 4 0
4 2 3 BUTTONS 2 . 7 2 1 2 2 3 0 . 5 2 0
4 2 4 NEEDLES, P IN S . & - 0 .  6 3 6 5 4 9 - 0 . 0 2 0
4 2 5 BROOMS & BRUSHES 15. 6 9 8 2 9 6 1. 1 3 0
4 2 6 HARD SUMFACE FLO - 3 .  0 7 3 7 7 2 - 0 . 0 6 0
4 2 8 S IG N S  & AD VERTIS - 2 .  8 6 7 9 9 8 - 0 . 4 0 0
4 3 3 BUSSES AND LOCAL T - 0 .  3 8 7 3 6 4 - 3 0 9 .  5 6 0
4 3 4 TRUCKING T 1. 5 8 7 4 8 5 0 . 7 4 0
4 4 7 BANKS. C R ED IT AGE T 0 . 0 7 5 2 1 7 0 . 9 9 0
4 4 8 INSURANCE T 0 .9 2 4 7 8 3 1. 0 0 0
451 HOTEL AND LODGIN  T 0 . 9 8 1 8 0 8 1. 0 0 0
4 5 2 PERSONAL ♦ R E P A I T 0 . 0 1 8 1 9 3 0 . 1 9 0
4 5 3 BUSINESS SER VIC E T 0 . 9 5 2 1 1 3 1. 0 0 0
4 5 4 A D V E R T IS IN G  T 0 .0 4 7 8 8 7 0 . 9 9 0
4 5 9 POST O F U C E  T 0 .1 5 2 1 7 6 0 . 9 9 0
4 6 0 FED, 8&I GOV. EN T 0 . 8 4 7 8 2 4 1. 0 0 0

COEF 2 ELAS 2 RSQUARE MEAN VALUE
9 . 9 6 9 7 8 2 O. 9 7 0 0 . 8 9 9 8 0 0 6 8 3 . 3 2 6 3 7
0 . 1 9 3 9 2 9 0 . 2 7 0 0 . 1 2 1 7 0 0 9 9 . 1 1 6 2 6
3 0 3 8 1 2 1 1. 170 0 . B 2 4 0 0 0 173 . 8 8 1 6 3
2 . 0 9 2 9 3 9 1. 160 0 . 7 8 7 4 0 0 1 20 . 9 8 9 2 6
1. 4 4 6 1 9 7 2 . 0 8 0 0 . 6 0 6 6 0 0 4 6 . 6 4 0 p 3
3. 1 7 6 6 9 8 1. 8 5 0 0 . 7 1 3 0 0 0 1 1 4 . 9 8 6 2 7
0 . 3 9 6 8 8 3 1. 190 0 . 9 4 6 1 0 0 2 2 . 3 6 7 1 3

16. 4 6 1 4 6 8 1. 4  BO 0 . 9 4 8 8 0 0 7 4 1 .8 8 6 1 1
0 . 2 9 5 0 3 8 - 0 .  170 0 . 1 1 2 4 0 0 1 1 5 . 5 4 0 6 5
6 . 3 6 8 0 1 2 1. 6 1 0 0 . 8 3 1 6 0 0 2 7 5 . 8 4 9 4 3
0 . 0 9 0 3 6 8 0 . 4 3 0 0 . 0 9 8 2 0 0 1 4 .1 8 9 3 9
0 . 7 2 7 8 9 3 2 . 4 2 0 0 . 7 2 3 8 0 0 2 5 . 0 1 6 3 6
1. 7 9 8 3 6 4 I .  4 9 0 0 . 9 0 1 1 0 0 8 1 . 6 1 8 0 9
1. 7 8 3 5 9 3 1. 4 5 0 0 . 8 3 3 4 0 0 8 2 . 6 8 5 8 4
0 . 0 6 2 8 9 1 0 . 6 9 0 0 . 4 8 5 7 0 0 6 . 0 8 4 2 0
3 . 1 0 4 4 0 0 1. 2 9 0 0 . 6 2 2 5 0 0 1 61 . 8 6 3 3 0
0 . 6 9 6 8 1 9 0 . 7 7 0 0 . 7 4 2 2 0 0 6 0 .3 0 3 5 6
0 . 0 9 0 6 0 2 0 . 7 1 0 0 .5 3 6 9 0 0 8  5 3 3 8 2

- 0 . 0 6 7 9 6 6 - 0 .  9 7 0 0 . 1 4 7 6 0 0 5. 8 0 6 1 8
0 . 4 9 0 4 4 5 1. 8 3 0 0 . 8 9 7 5 0 0 18. 0 7 6 2 7
0 . 0 3 1 8 1 9 1 .0 4 0 0 . 1 6 7 3 0 0 2 . 0 5 6 6 4
0 . 0 3 6 1 0 5 0 .4 7 0 0 . 6 7 1 0 0 0 5. 1 6 3 0 4
0 . 3 7 4 2 7 8 1 .0 2 0 0 . 7 9 6 9 0 0 2 4 . 6 7 6 5 5

- 0 . 0 2 7 4 3 6 - 0 .  130 0 . 0 3 8 2 0 0 13. 8 4 2 7 4
0 . 5 9 7 1 2 7 1 .0 6 0 0 . 2 1 2 3 0 0 4 6 . 6 7 3 5 2
0 . 1 4 6 9 6 8 1. 4 0 0 0 . 6 4 0 1 0 0 7. 0 7 8 1 5
0 . 0 0 2 8 1 2 2 2 . 2 3 0 “ 3 4 . 6 4 4 5 0 . 0 0 1 9 0

- 0 . 0 0 1 0 1 3 0 .0 0 0 • 3 3 0 .  3 5 0 2 . 1 1 9 3 7
0 . 0 0 0 0 0 9 0 . 0 0 0 * 0 .  0 0 6 3 9 0 . 0 7 5 3 4

- 0 . 0 0 0 0 0 9 0 . 0 0 0 * 0 .  0 0 6 5 9 0 . 9 2 4 6 5
- 0 . 0 0 3 5 3 8 - 0 .  0 2 0 * 0 .  1 3 7 4 9 0 . 9 7 6 1 9

0 . 0 0 3 3 2 7 0 . 7 7 0 - 1 .3 7 8 0 0 0 . 0 9 3 1 9
- 0 . 0 0 0 0 0 5 0 . 0 0 0 9 0 . 0 1 9 1 9 0 . 9 5 2 0 5

0 . 0 0 0 0 0 5 0 .0 0 0 * 0 .  0 1 9 1 9 0 . 0 4 7 9 5
0 . 0 0 0 0 6 6 0 . 0 0 0 • 0 .  0 7 9 1 9 0 .1 5 3 0 7

- 0 . 0 0 0 0 6 6 0 . 0 0 0 • 0 .  0 7 9 1 9 0 . 8 4 6 9 3



Tab le  4 .3

1 NEW CARS
2 USED CARS
3 NEW & USED TRUCKS
4 TIRES S TUBES
5 AUTO ACCESSORIES & PARTS
6 FURNITURE,MATTRESSES,BEDSPRINGS
7 KITCHEN, HOUSEHOLD APPLIANCES
8 CHINA,GLASSWARE,TABLEWARE,UTENSILS
9 RADIO,TV,RECORDS,MUSICAL INSTRUMENTS

10 FLOOR COVERINGS
11 DURABLE HOUSEFURNISHINGS NEC
12 WRITING EQUIPMENT
13 HAND TOOLS
14 JEWELERY
15 OPHTHALMIC fi ORTHOPEDIC APPLIANCES
16 BOOKS a MAPS
17 WHEEL GOODS & DURABLE TOYS
18 BOATS, REC VECH., a AIRCRAFT
19 FOOD, OFF PREMISE
20 FOOD ON PREMISE
21 ALCOHOL, OFF PREMISE
22 ALCOHOL, ON PREMISE
23 SHOES £ FOOTWARE
24 WOMEN'S CLOTHING
25 MEN'S CLOTHING
26 LUGGAGE
27 GASOLINE & OIL
28 FUEL OIL S COAL
29 TOBACCO
30 SEMIDURABLE HOUSEFURNISHINGS
31 DRUG PREPARATIONS £ SUNDRIES
32 TOILET ARTICLES & PREPARATIONS
33 STATIONERY a WRITING SUPPLIES
34 NONDURABLE TOYS S SPORT SUPPLIES
35 FLOWERS, SEEDS, POTTED PLANTS
36 LIGHTING SUPPLIES
37 CLEANING PREPARATIONS
38 HOUSEHOLD PAPER PRODUCTS
39 MAGAZINES & NEWSPAPER
40 OTHER NONDURABLES — IDENTITY
41 OWNER OCCUPIED SPACE RENT
42 TENANT OCCUPIED SPACE RENT
43 HOTELS, MOTELS
44 OTHER HOUSING
45 ELECTRICITY
46 NATURAL GAS
47 WATER & OTH SANITARY SERVICES
48 TELEPHONE S TELEGRAPH

220



i f t 3  c e n t ,

49 DOMESTIC SERVICES
50 HOUSEHOLD INSURANCE
51 OTH HHLD OPERATIONS:REPAIR
52 POSTAGE
53 AUTO REPAIR
54 BRIDGE, TOLLS, ETC
55 AUTO INSURANCE
56 TAXICABS
57 LOCAL PUBLIC TRANSPORT
53 INTERCITY RAILROAD
59 INTERCITY BUSES
60 AIRLINES
61 TRAVEL AGENTS,OTH TRANS SERVICES
62 LAUNDRIES S SHOE REPAIR
63 BARBERSHOPS S BEAUTY SHOPS
64 PHYSICIANS
65 DENTISTS S OTHER PROF SERVICES
66 PRIVATE HOSPITALS & SANITARIUMS
67 HEALTH INSURANCE
68 BROKERAGE & INVESTMENT COUNSELING
69 BANK SERVICE CHRG & SERV W/0 PAYMENT
70 LIFE INSURANCE
71 LEGAL SERVICES
72 FUNERAL EXPENSES,OTH PERS BUSINESS
73 RADIO & TV REPAIR
74 MOVIES, THEATRE,SPEC SPORTS
75 OTHER RECREATIONAL SERVICES
76 EDUCATION
77 RELIGIOUS & WELFARE SERVICES
78 FOREIGN TRAVEL
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T A C l G I
SEC SEC. T IT L E

2 POULTRY AND EGOS E O N *
7 F R U IT ,V E G E T A B L E S . OTH CROPS EQ N *
9 F IS H E R Y  PRODUCTS EON-*

3 0 FEAT PACKING PLANTS EON®
3 2 POULTRY DRESSING PLANTS EO N *
3 3 POULTRY *  EGG PROCESSING EQN=
3 4 CREAMERY BUTTER E Q N -
3 6 M IL K . CONDENSED&EVAPORATED EQN»
3 8 F L U ID  M IL K EQ N *
3 9 CANNED & CURED 6EA FOODS E Q N *
4 0 CANNED S P E C IA L T IE S E Q N *
4 2 DEHYDRATED FOOD PRODUCTS E Q N *
44 F IS H . FRESH OR FROZEN PKGD E Q N *
4 9 FROZEN F R U IT S  8c VEGETABLES E O N -
4 6 FLOUR & OTH G R A IN  M IL L  PROD E Q N *
4 8 BLENDED «> PREPARED FLOUR E Q N -
4 9 DOG. C AT. & OTH PET FOOD E Q N -
5 0 PREPARED FEEDS, N. E .C . E Q N *
51 R IC E  M IL L IN G S EQN«
5 2 WET CORN M IL L IN G EQN«
5 3 BREAD, CAKE, & RLTD PRODS E O N -
5 5 SUGAR E G N *
5 7 CHOCOLATE *  COCOA PRODS EGN<*
61 W INES BRANDY 8. BRANDY S P IR IT S EQN=
6 2 D IS T IL I  ED L IQ .  EXC BRANDY E O N *
6 3 BOTTLED *  CANNED SOFT D R IW 8 EQN“
6 4 FLAVOR EXTRACTS 8t S IR U P S . NEC E O N *
6 9 ROASTED COFFEE E Q N *
7 0 SHORTENING & COOKINO 0 I L 8 E Q N *
7 2 MACARONI & S P A G H E T II EQN=
7 3 FOOD PREPARATIONS. N. E . C. E Q N -
7 8 CHEWING & SMOKING TOBACCO EQN=
8 2 BRDWOV FAB M IL L S  & F A B R IC  F IN E Q N *
8 4 YARN M IL L S  & TEX F IN  NEC EQN=
8 6 FLOOR COVERINGS EO N *
9 4 NONWOVEN F A B R IC S E G N -
9 8 WOMENS H O SIER Y. EXC SOCKS E Q N *

1 0 0 K N IT  OUTERWEAR M IL l  S EQN=
101 K N IT  UNDERWEAR M IU  8 EG N *
1 0 3 K N IT  FA B R IC  M IL L S E Q N *
1 0 8 CANVAS PRODUCTS EQ N *
1 0 9 P LE A T IN G  8c S T IT C H IN G E Q N *
1 2 7 WOOD PRODUCTS, N. E. C. E Q N -
131 WOOD HOUSEHOLD FU R N ITU R E EQ N *
1 3 5 P ETAL HOUSEHOLD FU R N ITU R E E Q N *
1 3 6 MATTRESSES & BEDSPRINCS E Q N *
1 4 2 B L IN D S . 8HADES. 8= DRAPE HRDWR E O N *
1 5 0 S A N ITA R Y  PAPER PRODUCTS E O N "
1 5 2 PAPER COATINO 8c G LA Z IN G E Q N *
1 5 3 BAGS. EXCEPT T E X T IL E S EGN“
1 5 6 S TATIO N ER Y PRODUCTS E Q N *

PARAM A PARAM B RSQ 1 9 7 7  VALUE
0. 5 9 8 - 0 .  0 1 2 4 9 RSQ” 0 . 9 9 7 BAL P C E IO * 1 6 9 4 . 0
0 . 6 0 2 - 0 .  0 0 4 1 1 R8G=- 0 . 4 2 6 BA L P C E IO * 6 0 6 8 . 0
0 . 5 6 8 0 . 0 0 3 4 8 R S Q - 0 . 2 2 6 BA L P C E IO * 1 1 8 1 .0
1. 1 2 4 0 . 0 0 0 3 4 R SQ * - 0 .  0 4 9 BAL P C E IO * 1 3 1 6 4 . 0
1. 1 3 3 0 . 0 2 0 8 9 RSQ* 0 . 8 9 3 BA L P C E IO * 3 9 1 2 . 0
1. 111 0 . 0 5 1 2 2 RSQ* 0 . 8 9 9 BA L P C E IO * 6 4 6 . 0
0 . 7 3 4 - 0 .  0 3 9 0 0 R S Q * 0 . 0 0 0 B A L P C E IO * 4 6 9 . 0
0 . 8 7 3 - 0 .  0 3 3 6 2 R SQ * 0 .8 7 0 BA L P C E IO * 1 4 2 2 .0
0 . 8 4 0 - 0 .  0 1 4 1 0 R SQ " 0 . 6 1 0 B A L P C E IO * 9 6 3 6  0
0 . 9 2 4 - 0 .  0 2 9 9 0 R 8 Q - 0 . 8 6 7 B A L P C E IO * 8 4 9 . 0
1. 0 9 4 0 . 0 0 7 7 6 RSQ* 0 . 1 9 4 BA L P C E IO * 2 1 7 4 . 0
1. 1 1 9 0 . 0 1 9 1 3 R8Q» 0 . 9 2 8 BA L P C E IO * 6 8 9 . 0
0 . 8 6 3 0 . 0 1 2 9 7 RSQ* 0 . 6 0 2 BA L P C E IO * 7 3 1 . 0
1. 0 7 6 0 . 0 3 3 3 3 R SQ * 0 .8 8 6 B AL P C E IO * 4 8 8 6 .0
0 . 8 0 7 - 0 .  0 0 9 9 6 RSQ* 0 . 6 9 2 B A L P C E IO * 6 9 9 . 0
0 . 8 7 3 0 . 0 1 2 1 9 RSQ* 0 . 6 1 9 BA L P C E IO * 1 3 1 8 . 0
1. 0 5 4 0 . 0 4 2 1 3 R SQ * 0 . 9 9 3 BA L P C E IO * 2 8 2 2 . 0
0 . 9 3 0 - 0 . 0 0 1 6 0 R SQ * - 0 .  0 0 7 B A L P C E IO * 1 3 7 . 0
0 . 8 0 6 0 .0 0 2 7 6 R SQ * - 0 .  0 1 8 B A L P C E IO * 3 2 8 . 0
0 . 8 2 5 0 .0 0 8 9 2 R SQ * 0 . 9 0 7 BA L P C E IO * 1 2 6 .0
0 . 9 3 7 - 0 .  0 1 9 4 7 R S Q * 0 . 9 2 3 B A L P C E IO * 7 6 9 8 . 0
0 . 9 2 0 - 0 .  0 1 9 3 8 R SQ * 0 .6 3 8 BA L P C E IO * 1 2 9 9 . 0
0 . 7 4 7 0 . 0 1 7 2 8 RSQ* 0 .3 6 8 BA L P C E IO * 1 0 2 4 . 0
1. 0 8 9 0 . 0 2 9 9 8 R SQ * 0 . 8 9 8 B A L P C E IO * 1 9 4 8 .0
1. 3 0 5 - 0 .  0 0 7 0 0 R SQ * 0 .0 0 0 B A L P C E IO * 3 9 6 9 . 0
1. 0 6 1 0 . 0 2 0 7 2 R SQ * 0 . 9 3 1 B A L P C E IO * 7 6 8 7 .0
0 . 9 0 2 0 . 0 2 3 0 3 R SQ * 0 .8 9 6 BAL P C E IO * 2 9 9 . 0
I . 1 8 3 - 0 .  0 3 7 7 9 R SQ* 0 .8 8 9 B A L P C E IO * 3 7 0 2 . 0
1. 0 9 3 0 . 0 1 9 2 3 R SQ * 0 .8 4 9 BAL P C E IO * 2 0 0 0 .0
0 . 8 6 7 0 . 0 1 9 4 9 R SQ * 0 . 7 0 8 B A L P C E IO * 6 5 7 . 0
1. 2 3 3 0 . 0 1 6 8 9 R SQ * 0 . 6 8 0 BA L P C E IO * 49B H . 0
0 . 8 9 1 - 0 .  0 2 8 9 4 R SQ * 0 .7 4 7 B A L  P C E IO * 3 9 8 . 0
0 . 8 2 1 - 0 .  0 3 8 0 0 R SQ * 0 .8 8 0 B A L P C E IO * 7 6 3  0
0 . 9 2 7 - 0 .  0 0 4 8 8 R SQ * 0 . 1 2 9 B A L  P C E IO * 2 1 2 . 0
0 . 8 1 9 0 .0 0 0 1 6 R SQ * - 0 .  0 9 0 B A L P C E IO * 2 2 1 6 .0
0 . 8 3 6 - 0 .  0 1 4 4 9 R S Q * 0 . 1 4 0 B A L  P C E IO * 1 8 2 . 0
1. 3 6 4 0 . 0 1 9 6 9 R 8Q * 0 . 1 2 7 B A L P C E IO * 6 8 9 . 0
1. 1 1 4 - 0 .  0 0 9 0 0 R SQ * 0 . 0 0 0 B A L P C E IO * 1 7 8 9 . 0
1. 0 9 4 - 0 .  0 2 0 0 0 R SQ * 0 . 0 0 0 B A L P C E IO * 9 6 9 . 0
1. 1 4 0 - 0 .  0 0 9 0 0 R SQ * 0 . 0 0 0 BAL P C E IO * 3 4 2 . 0
0 . 9 6 0 - 0 .  0 2 9 0 0 R SQ * 0 . 0 0 0 B A L P C E IO * 1 8 0 .0
0 . 7 7 9 0 . 0 3 1 9 1 R SQ * 0 . 9 4 0 B A L  P C E IO * 4 9 8 .0
1. 1 04 -O . 0 0 9 2 3 R 8Q * 0 . 0 6 0 B A L P C E IO * 6 3 4 . 0
0 . 9 2 9 0 . 0 0 0 1 9 R S Q * - 0 .  0 4 9 B A L P C E IO * 3 7 1 2 . 0
0 . 9 1 8 - 0 .  0 1 4 1 6 R SQ * 0 . 6 9 8 B A L P C E IO * 8 9 7 , 0
0 . 9 3 3 - 0 .  0 0 7 8 9 R S Q * 0 . 3 1 1 B AL P C E IO * 1 1 9 0 . 0
1. 0 9 5 - 0 .  0 1 7 0 2 R SQ * 0 . 3 4 0 B AL P C E IO * 4 7 8 . 0
1. 2 1 3 0 .0 2 9 6 9 R 8Q * 0 . 7 4 9 BA L P C E IO * 3 6 9 6 . 0
1. 1 9 0 0 . 0 0 7 9 9 RSQ* 0 . 0 2 3 B A L P C E IO * 1 6 9 . 0
1. 4 3 4 0 .0 2 0 0 0 R SQ * 0 . OOO BA L P C E IO * 1 7 2 . 0
0 . 9 1 7 0 . 0 0 9 9 1 R SQ * 0 . 0 7 0 BA L P C E IO * 9 0 3 .0



SEC
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SE<*. T IT L E
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PARAM A PARAM 8
1 57 CONVERTED PAPER PROD. NEC. E Q N " 1. 1 1 0 0 . 0 2 0 1 6
1 5 8 PAPERBOARD CONTAINERS Sc BOXES E Q N - 1 .2 9 0 0 . 0 2 4 0 6
161 NEWSPAPERS E Q N - 1 .2 1 1 0 . 0 0 6 9 2
1 6 2 P E R IO D IC A LS EQ N " 1. 1 4 5 0 . 0 4 0 0 0
1 6 3 BOOK P U B L IS H IN G EQN» 0 . 9 2 6 - 0 . 0 3 6 3 6
1 66 COMMERCIAL PR IN  U N O EQ N " 0 . 8 8 3 - 0 . 0 4 8 7 0
1 6 9 BLANKBOOKS & LOOSEl EAF B IN D ER E O N * 0 . 9 0 2 0 . 0 0 7 7 2
1 70 G R EETING  CARD P U B L IS H IN G E Q N - 0 . 8 1 7 - 0 . 0 1 8 7 9
1 8 3 A D H E S IV E S  & S E A L A N IS E Q N " 0 . 8 9 6 0 . 0 1 5 1 4
1 9 2 DRUGS E Q N - 1. 1 4 5 0 . 0 0 8 6 1
1 9 3 SOAP & OTHER DETEROENTS E Q N - 0 . 7 9 0 - 0 . 0 0 7 8 8
1 94 P O L IS H E S  & S A N IT A T IO N  GOODS EQ N * 0 . 8 9 0 - 0 . 0 0 4 7 3
1 97 P A IN T S  Sc A L L IE D  PRODUCTS E O N - 0 .8 6 2 - 0 . 0 3 1 8 9
2 0 7 RUBBER 1  P L A S T IC  FOOTWEAR E Q N - 0 . 8 6 6 - 0 . 0 0 4 9 7
2 1 0 M IS C . P L A S T IC  PRODUCTS E Q N - 1. 1 64 0. 0 3 6 4 9
2 1 7 HOUSE S L IP P E R S E O N - 0 . 9 0 7 - 0 . 0 6 7 8 0
2 1 9 LUGGAGE E Q N " 0 . 6 7 9 - 0 . 0 1 2 3 0
2 2 1 PERSONAL LEATHER GOODS E Q N " 0 . 9 4 9 0 . 0 1 3 9 9
2 3 ? LEATI-EN  GOODS. N. E. C. E Q N * 0 . 9 6 0 - 0 . 0 5 0 0 0
2P 5 GLASS Sc GLASS PROD. NEC E Q N " 0 .8 6 1 - 0 . 0 1 2 0 9
2 3 4 F IN E  EARTHWARE FOOD U T E N S IL S E Q N " 0 . 7 8 2 - 0 .  0 1 0 4 7
2 3 6 POTTERY PRODUCTS. N .E .C . E Q N - 1 .0 9 7 0 . 0 0 0 5 7
2 4 2 CUT STONE & STOr-E PRODUCTS E Q N - 0 . 9 2 4 - 0 . 0 1 9 7 4
2 8 1 l-E A T IN O  E Q U IP . EXC ELEC E Q N " 0 . 8 6 4 - 0 . 0 3 0 5 3
2 8 7 PREFAB METAL B U IL D IN G S E Q N - 1. 2 0 9 0 . 0 2 5 1 8
2 9 2 HETAL S T A G IN G S , N .E .C . EQN» 0 . 8 3 5 - 0 . 0 0 4 0 0
2 9 3 CUTLERY E Q N - 0 . 8 3 4 - 0 . 0 0 8 5 0
2 9 4 HAND St EDGE TOOLS. NEC E Q N - 1. 1 2 6 - 0 . 0 4 0 0 0
3 0 2 HETAL F O IL  8; LE A F E O N - 1. 3 9 3 0 . 0 6 5 5 5
3 0 3 FA B R IC A TE D  METAI PROD. NEC E Q N - 1. 1 9 2 0 . 0 1 3 8 4
3 0 9 LAWN &  GARDEN E Q U IP . E Q N - 0 . 6 4 9 - 0 . 0 2 0 0 0
3 2 0 POWER D R IVEN  HAND TOOLS E Q N - 1. 0 6 4 - 0 . 0 0 6 0 4
3 2 5 WOODWORKING MACHINERY EQN» 0 .9 2 9 - 0 . 0 3 4 0 8
3 4 0 TYPEW RITERS EQ N " 0 . 8 9 1 0 . 0 1 2 4 8
3 4 5 R E FR IG  8c H E A TIN G  EQUIPM ENT E Q N - 1 .2 1 8 0 . 0 1 3 4 8
3 5 8 HOUSEHOLD COOKIHO E Q U IP hE N T E Q N - 0 .9 4 9 - 0 . 0 0 8 2 2
3 6 0 HOUSEHOLD LAUNDRY EQUIPM ENT EQ N " 0 . 8 9 2 - 0 . 0 2 0 0 0
3 61 ELEC HOUSEWARES & FANS E Q N - 0 . 9 4 3 0 . 0 0 5 1 8
3 6 4 HOUSEHOLD A P P L IA N C E S . NEC E O N - 0 . 7 7 8 0 . 0 2 1 3 4
3 6 5 E LE C T R IC  LAMPS E Q N " 1. 0 6 3 0 . 0 0 0 4 2
3 6 6 L IG H T IN G  F IX TU R E S  Sc EQUIPM ENT E O N - 1. 1 8 0 - 0 . 0 3 9 2 8
3 6 9 PHONOCKAPH RECORDS S< TAPE EQN« 0 . 8 3 9 - 0 . 0 1 9 9 7
3 71 R A D IO  Sc TV COKMUNIC EQUIPM ENT E Q N - 1. 2 6 4 - 0 . 0 3 3 2 5 ;
3 7 4 ELECTRO NIC  COMPONENTS.NEC EQN« 1. 0 9 5 - 0 . 0 0 9 6 4
3 7 5 STORACE B A TTE R IE S E Q N - 0 . 8 9 8 - 0 . 0 0 1 4 7
3 7 6 PRIM ARY B A TT E R IE S . DRYS;WET E Q N - 0 . 8 2 9 0. 0 0 0 1 8
3 7 9 E LE C T R IC A L  EQUIPMENT E Q N " 1. 0 9 9 0 . 0 0 0 7 2
3 8 6 A IR C R A F T EQN» 1. 0 9 4 - 0 . 0 3 1 7 3
3 9 2 MOTORCYCLES, B IC Y L E S . ScPTS E Q N - I .  1 9 3 0 . 0 2 0 6 9
3 9 5 TRANSPORTATION E Q U IP . NEC E Q N - 1. 6 4 0 - 0 . 0 0 9 8 1
4 0 2 8UR 0 A P P LIA N C E S  Sc S U P P L IE S E Q N - 1. 0 7 6 0 . 0 0 7 8 6

RSQ 1 9 7 7  VALUE
R S Q - 0 . 3 3 0 BAL P C E IO - 4 0 6 . 0
R BQ " 0 . 5 8 0 BAL P C E IO - 1 47 . 0
R S Q " 0 . 5 1 4 BAL P C E IO - 2 9 9 8 . 0
RSQ— 0. 0 0 0 BAL P C E IO - 1 9 3 4 . 0
R S Q - 0 . 8 7 0 BAL P C E IO - 2 7 4 3 . 0
R S Q - 0 . 8 7 0 BAL P C E IO - 2 4 0 . 0
R8Q“ 0 . 2 5 5 BAL P C E IO - 2 7 2 . 0
R S Q - 0 . 7 8 8 BAL P C E IO — 7 6 3 .0
R S Q - 0 . 5 5 6 BAL P C E IO - 2 0 8 . 0
R S Q * 0 . 4 9 9 BAL P C E IO — 6 4 9 5 . 0
R S Q " 0 . 1 6 7 BAL P C E IO - 3 6 7 4 . 0
R S Q " 0 . 1 8 3 BA L P C E IO - 1 7 9 9 . 0
R S Q " 0 . 8 1 5 BAL P C E IO - 1 5 4 . 0
R S Q " - 0 .  0 1 9 BAL P C E IO - 1 1 4 7 .0
R S Q " 0 . 7 7 8 BAL P C E IO - 1 1 1 9 . 0
R S Q " 0 . 9 2 0 BAL P C E IO - 1 6 4 . 0
R S Q " 0 . 3 3 4 BAL P C E IO - 6 1 4 . 0
R S Q " 0 . 5 6 5 BA L P C E IO - 4 0 1 .0
R S Q " 0 . 0 0 0 BAL P C E IO - 1 4 3  0
R S Q " 0 . 5 5 6 BAL P C E IO - 9 7 4 . 0
R 8Q " 0 . 2 1 9 BAL P C E IO - 2 3 4 . 0
R S Q - - 0 . 0 4 9 BAL P C E IO " 3 3 9 . 0
R S Q " 0 . 6 8 0 BAL P C E IO - 1 5 3 .0
R S Q " 0 . 0 9 7 BA L P C E IO - 2 0 6 . 0
R S Q " 0 . 5 9 7 BAL P C E IO - 1 3 2 . 0
R S Q " 0 . 0 0 0 BAL P C E IO — 7 2 6 .0
RSQ * 0 . 3 4 4 BAL P C E IO - 6 4 4 . 0
R S Q " 0 . 0 0 0 BAL P C E IO - 5 5 0  0
R S Q " 0 . 8 2 8 BAL P C E IO - 2 9 4 .0
R S Q " 0 . 3 1 3 BA L P C E IO - 13V . 0
RSQ " 0 . 0 0 0 BA L P C E IO - 2 2 6  0
R S Q - 0 . 0 2 3 BA L P C E IO - 3 9 7 . 0
R 8 Q " 0 . 3 5 2 BAL P C E IO - 14 8 . 0
R S Q " 0 . 3 3 8 BAL P C E IO - 4 8 0 . 0
R SQ " 0 . 1 2 4 BAL P C E IO - 6 1 4 . 0
R S Q - 0 . 4 1 5 BAL P C E IO - 1 0 5 9 . 0
R S Q " 0 . 0 0 0 BAL P C E IO - 1 4 5 7 . 0
R S Q - 0 . 0 8 7 BAL P C E IO " 1 8 9 1 . 0
R 8Q - 0 . 8 7 1 BAL P C E IO - 7 7 2 .0
R SQ " - 0 . 0 4 8 BAL P C E IO - 7 0 6 . 0
.RSQ" 0 . 7 3 6 BAL P C E IO - 5 0 5 . 0
R S Q - 0 . 3 2 6 BAL P C E IO - 9 7 9 . 0
R SQ " 0 . 2 4 9 BAL P C E IO * 1 2 8  0
R S Q " 0 . 0 3 3 BAL P C E IO " 4 8 6  0
R S Q " - 0 . 0 4 1 BAL P C E IO " 9 9 0 . 0
R S Q " - 0 . 0 5 0 BAL P C E IO - 5 2 9 . 0
R S Q " - 0 . 0 4 9 B AL P C E IO - 3 1 7 . 0
R SQ " 0 . 0 5 1 BAL P C E IO * 4 3 3 . 0
R 8 Q - 0 . 1 14 BAL P C E IO - 1 3 8 1 .0
R SQ " - 0 . 0 4 0 BAL P C E IO - 2 6 8  0
RSQ* 0 . 1 5 0 BAL P C E IO - 5 3 9 . 0



r  A fi.L £ M o d  1
SEC SEC. T IT L E PARAM A PARAM B
4 0 4 WATCHES. CLOCKS. & PARTS EQN* 1. 1 0 8 - 0 . 0 0 4 9 7
4 0 6 OPHTHALM IC GOODS EGN= 1. 181 0 . 0 1 6 9 9
4 0 7 PHOTOGRAPHIC E Q U IP fcS U P P LIE S EQN* 0 . 9 4 4 0 . 0 1 0 1 9
4 1 0 SILVERW ARE I  PLATED METAL EQN* 0 . 7 0 0 - 0 . 0 9 0 0 0
4 1 3 COSTUMF JEWELRY EQN* 1. 0 9 2 - 0 . 0 2 9 1 2
4 1 6 DOLLS E Q N * 0 . 8 4 9 -O . 0 1 1 2 7
4 1 7 SPORT & A T H L E T IC  GOODS.NEC EQN* 0 . 8 7 8 - 0 . 0 1 9 4 8
4 1 8 PENS & MECHANICAL P E N C IL S EQN* 0 . 4 6 9 0 . 0 0 1 2 0
4 2 ? A R T IF IC IA L  TREES & FLOWERS EQN* 0 . 8 8 7 - 0 . 0 0 0 4 8
4 2 4 NEEDLES, P IN S , & FASTENERS E Q N * 1. 1 0 7 - 0 . 0 2 7 1 9
4 2 5 BROOMS & BRUSHES EQN* 0 . 9 4 7 0 . 0 0 1 8 9
4 2 6 HARD SURFACE FLOOR COVERINGS EQN* 0 . 7 7 6 - 0 . 0 1 2 7 0
4 2 9 MANUFACTURING. N. E. C. EQ N * 0 . 8 0 7 - 0 . 0 3 4 4 4
4 4 5 WHOLESALE TRADE EQN* 1. 0 0 0 - 0 .  0 0 0 1 2
4 4 6 R E TA H  TRADE EQ N * 1. 0 0 0 - 0 . 0 0 0 0 9

(

RSQ
R S Q - 0 . 0 8 0 BAL
RSQ* 0 . 5 2 8 BAL
RSQ* 0 . 9 8 5 BA L
RSQ* 0 . 0 0 0 BAL
RSO* 0 . 9 7 9 BAL
RSQ* 0 . 3 1 4 BAL
RSQ* 0 . 4 3 1 BA L
RSQ* - 0 .  0 2 9 BA L
RSQ* - 0 .  0 9 0 BA L
R SQ* 0 . 3 3 9 BAL
R SQ* - 0 .  0 3 2 BA L
RSQ* 0 . 3 3 3 BA L
RSQ* 0 . 8 1 6 BAL
R SQ * 0 . 7 3 7 BAL
RSQ* 0 . 7 7 7 BAL

1977  VALUE
P C E IO * 1 0 3 3 . 0
P C E IO * 8 7 0 . 0
P C E IO * 1 9 1 3 . 0
P C E IO * 3 7 1 . 0
P C E IO * 8 9 7 . 0
P C E IO * 6 2 7 . 0
P C E IO * 1 8 5 5 . 0
P C E IO - 4 1 3 . 0
PC E1 0 * 1 1 0 . 0
P C E IO * 1 3 9 . 0
P C E IO * 2 4 6  0
P C E IO * 2 6 1 . 0
P C E IO * 8 0 9 . 0
P C E IO * 6 1 1 8 0 . 0
P C E IO * 1 6 3 8 9 6 . 0



Tab le  4 .5

1 AGRICULTUREd)
2 CRUDE OIL S GAS C5-6)
3 MINING (2-4,7)
4 CONSTRUCTION (8)
5 FOOD, TOBACCO (9)
6 TEXTILES (10)
7 KNITTING (11)
8 APPAREL S HHLD TEXTILES (12)
9 PAPER (13)

10 PRINTING (14)
11 AGRICULTURAL FERTILIZER (15)
12 OTHER CHEMICALS (16)
13 PETROLEUM REFINING (17)
14 RUBBER S PLASTIC PROD (19-20)
15 FOOTWEAR a LEATHER (21)
16 LUMBER (22)
17 FUNITURE (23)
18 STONE,CLAY & GLASS (24)
19 IRON & STEEL (25)
20 NON-FERROUS METALS (26-27)
21 METAL PRODUCTS (28)
22 ENGINES & TURBINES (29)
23 AGRICULTURAL MACHINERY (30)
24 BLANK
25 METALWORKING MACHINERY (32)
26 BLANK
27 SPECIAL IND MACH (33)
28 MISC NONELEC MACH (31,34)
29 COMPUTERS,OFFICE EQ (35-36)
30 SERVICE INDUSTRY MACH (37)
31 COMMUNIC EQ, ELECTRON COMP (38)
32 ELEC APP £. DISTRIB EQ (39)
33 HOUSEHOLD APPLIANCES (40)
34 ELEC LIGHT & WIRING EQ (41)
35 TV SETS,RADIOS,PHONOGRAPH (42)
36 MOTOR VEHICLES (43)
37 AEROSPACE (44)
38 SHIPS 8 BOATS (45)
39 OTHER TRANSP EQ (46)
40 INSTRUMENTS (47)
41 MISC MANUFACTURING (48)
42 RAILROADS (49)
43 AIR TRANSPORT (52)
44 TRUCKING,OTH TRANSPORT (50-51,53-54)
45 COMMUNICATIONS SERVICES (55)
46 ELECTRIC UTILITIES (56)
47 GAS,WATER £ SANITATION (57,58)
48 WHOLESALE & RETAIL TRADE (59,60)

22^
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49 FINANCE £ INSURANCE (62)
50 REAL ESTATE (63)
51 HOTELS; REPAIRS EXC.AUTO (65)
52 BUSINESS SERVICES (66)
53 AUTO REPAIR (67)
54 MOVIES g AMUSEMENTS (68)
55 MEDICINE, EDUC, NPO (69)
56 PERSONAL AUTOS
57 SALES OF USED EQUIP

226



TABLF 4 . 6  B MATRIX CO EFFIC IENT CHANGE RESULTS * I
SEC T IT L E  

13  OTHER NON-FERROUS ORES 
1 6  CRUDE O IL  EXTRACTIO N 
2 ?  COMPLETE G UIDED M IS S IL E
8 6  FLOOR COVERINGS
8 7  FfcLT GOODS N. E. C.

1 2 7  WOOD PRODUCTS. N .E . C.
131 WOOD HOUSEHOLD FU R NITU R
1 3 3  HOUSEHOLD FU R N ITU R E, NE
1 3 4  UPHOLSTERED HSHl D FURN 
1 3 3  MfcTAL HOUSEHOLD FU R N ITU
1 3 6  MATTRES&ES & BEDSPRINGS
1 3 7  WOOD O F l-IC E  FU R N ITU KE
1 3 8  M cTAL O F F IC E  FU R NITU RE
1 3 9  P U B L IC  B U IL D IN G  FU R N ITU
1 4 0  WOOD P A R T IT IO N S  & F IX T U
141  MVTAL P A R T IT IO N S  *  F IX T
1 4 2  B L IN D S . SHADES. & DRAPE
1 4 3  FU R NITU RE & F IX T U R E S . N 
1 7 8  IN D L  CHEM. ItJORG & ORG
2 0 9  FA B R IC A TE D  RUBBER PROD.
2 1 0  M IS C . P L A S T IC  PRODUCIS 
2 6 0  PR IM AR Y METAL PROD. NEC
2 7 0  N r W IRE DRAW INGS:INSULAT 
2 7 8  H STAL BARRELS. D R U M S .P A I 
2 8 4  B O ILE R  SHOPS
2 8 9  6 !« E T  METAL WORK
2 9 5  HAND SAWS & SAW BLADES 
3 0 1  P IP E . VAI VES. P IP E  F IT T IN  
3 0 3  FA B R IC A TE D  M ETAL PROD.N
3 0 6  STEAM ENGINES & TU R B IN E
3 0 7  IN TER N AL COMBUST EN G IN E
3 0 8  FARM MACHINERY *  EA<JIP.
3 0 9  LAWN *  GARDEN E Q U IP .
3 1 0  CONSTRUCTION MACH & EQU
3 1 1  M IN IN G  MACH, EXC O IL  F IE
3 1 2  O IL  F IE I  D MACHINERY 
3 1 4  CONVEYEKS & CONVEYING E
3 1 3  H O IS T . CRANES, & MONORA
3 1 6  IN D L  TRUCKS &• TRACTORS
3 1 7  MACH TOOLS. METAL C U T T I
3 1 8  MACH TOOLS. M ETAL FORMI
3 1 9  SPEC D IE S . TOOLS. I1ACH TO
3 2 0  POWER D RIVEN  HANo TOOLS
3 2 1  R O LLIN G  M IL L  M ACHINERY
3 2 2  METALWORKING MACHINERY
3 2 3  FOOD PRODUCTS MACHINERY
3 2 4  T E X T IL E  M ACHINERY 
3 2 9  WOODWORKING MACHINERY
3 2 6  PAPER IN D U S T R IE S  MACHIN
3 2 7  P R IN T IN G  TRADES M ACHINE
3 2 8  S P E C IA L  IN O L  MACH, Nt-C

RSQ INTERCEPT —  ELAS
0. 942 -2 .9 3 7 2 7 3 2. 993
0. 061 - 0 .  096719 1. 081
0. 979 2. 293208 2: 759
0. 884 -1 .  767910 2. 79&
0. 839 1. 083849 2. 789
0. 803 0. 839429 2. 972
0. 113 -0 .  097010 2. 223
0. 401 -0 .  994872 2. 779
0. 809 -0 .  749996 2. 962
0. 883 0. 843170 2. 743
0. 846 -0 .7 9 7 2 8 4 2. 799
0. 068 -0 .  066909 1. 267
0. 906 0 .6 4 7 0 1 9 2. 998
0. 629 0. 497866 2. 420
0. 900 0. 898929 2 681
0. 884 0 .4 8 6 6 1 7 3. 379
0. 799 0. 994892 3. 508
0. 077 -0 .  121980 1 .0 28
0. 230 0 .2 2 4 9 1 4 9 .0 2 7
0. 850 0 .4 9 7 6 6 4 4. 896
0. 590 -1 .4 7 9 4 9 0 3. 442
0. 698 -0 .  608483 3. 953
0. 769 0. 946989 3. 643
0. 041 0 .0 9 1 7 8 3 0. 307
0. 989 0. 393742 2. 037
0. 544 0. 402659 1 .9 19
0. 974 -0 .  293791 2. 593
0. 563 0. 913768 2. 041
0. 840 0 .8 09 9 6 1 2. 589
0. 221 0. 660387 1. 520
0. 096 - 0 .  067293 -1 0 6 . 878
0. 173 - 0 .  002068 0. 053
0. 356 0 .9 1 8 1 4 7 1.8X 3
0. 740 0. 496812 2 .0 6 2
0. 489 1.107101 t .  825
0. 513 0. 404848 3. 116
0. 329 0. 106928 4. 473
0. 357 0. 314799 1 .6 19
0. 169 0. 213984 1 .628
0. 952 0. 909140 1. 956
0. 879 0. 988631 2. 267
0. 321 0 .2 6 9 4 9 9 2. 434
0. 689 -0 .  667802 1. 854
0. 919 1. 761158 2. 203
0. 666 -0 .  696019 2. 014
0. 634 0. 370628 1 .9 06
0. 891 0. 622211 2. 038
0. 637 0. 890662 1. 687
0. 939 1. 491198 2. 394
0. 909 0. 642644 3. 477
0. 799 1 .439923 1 .907

i

T IM E ----- ELAS X CHANGE —  ELAS 1977 V*-UE
0. 144078 -1 . 590 0. 067890 -0 . 003 431. 00000
0. 000046 -0 . 006 0. 107623 -0 .  079 184. 00000

-0 . 111887 -1 . 713 -0 .  410921 -0 .  047 103. 00000
0. 089683 -1 . 773 0. 184*105 -0 .  023 972. 00000

-0 . 052669 -1 . 692 -0 . 462130 -0 . 093 12. 00000
-0 . 03B883 -1 . 721 -0 . 993342 -0 . 291 8. 00000

0. 003914 -1 . 121 0. O62P01 -0 .  102 451. OOOOO
0. 029226 -1 . 827 -0 . 149759 0. 092 24. OOOOO
0. 039804 -1 . 966 -0 . 014442 0. 004 303. OOOOO

-0 . 043023 -1 . 749 0. 028961 0. 007 74. OOOOO
0. 039036 -1 . 803 -0 . 017350 0. 009 157. OOOOO
0. 002125 -0 . 903 -0 .  165034 0. 236 424. OOOOO

-0 . 031424 -1 .  553 -0 .  016394 -0 .  009 930. OOOOO
-0 . 020216 -1 .  335 -0 .  298704 -0 .0 8 4 308. OOOOO
-0 . 043929 -1 . 699 0. 076399 0. 018 680. OOOOO
-0 . 027474 -2 . 384 0: 011985 0. 006 1003. OOOOO
-0 . 099932 -2 .  550 0. 150483 0. 042 54. OOOOO
-0 . 001240 0. 131 0. 280322 -0 . 198 5B1. OOOOO
-0 . 014337 -7 . 205 -0 .  386465 -0 .  822 370. OOOOO
-0 . 029568 -3 . 954 0. 079461 0. 098 56. OOOOO

0. 083662 -2 .  433 0. 057213 -0 .  009 20. OOOOO
0 038907 -2 . 840 -0 .  682150 0. 287 9. OOOOO

-0 . 031772 -2 . 647 0. 006327 0. 004 102. OOOOO
0.0 08 6 1 7 0. 598 -0 .  398610 -0 .  109 21. OOOOO

-0 . 014356 -0 . 929 -0 .  299593 -0 .  109 2307. OOOOO
-0 . 015075 -0 . 898 -0 .  074666 -0 .  021 233. OOOOO

0. 014792 -1 .  886 -0 .  420661 0. 291 57. OOOOO
-0 . 019211 -0 . 954 -0 .  287760 -0 . 0B7 985. OOOOO
-0 . 034974 -1 . 382 -0 .  628875 -0 .  208 249. OOOOO
-0 . 016B18 -O. 484 —0. 303084 -0 .0 3 6 1300. OOOOO

0. 004400 8 7 .3 4 6 0. 213872 20. 932 5 7 4 .OOOOO
-0 . 001844 0. 592 -0 . 318478 0. 394 7809. OOOOO
-0 . 017192 -0 .7 6 0 -0 .  303340 -0 .  073 1202. OOOOO
-0 . 021962 -1 . 119 0. 231480 0. 096 6181. OOOOO
-0 . 038308 -0 . 789 - 0 .  246689 -0 .  036 901. OOOOO
-0 . 021316 -2 . 091 -0 .  144268 -O. 069 1154. OOOOO
-0 . 004909 -2 .  395 -0 .  404805 -1 .1 1 7 1353. OOOOO
-0 . 009834 -0 . 375 -0 .  717390 -0 .  244 382. OOOOO
-0 . 007679 -0 . 731 0. 206232 0. 103 1346. OOOOO
-0 . 019860 -O'. 954 -0 .0 0 9 4 7 7 -0 .  002 2143. OOOOO
-0 . 042204 -1 .  210 -0 .  392686 -0 .  097 764. OOOOO
-0 . 011146 -1 . 258 -0 .  348053 -0 .  179 2791. OOOOO

0. 022438 -0 .  779 0. 460175 -0 . 079 863. OOOOO
-0 . 076421 -1 .  199 -0 .  136942 -0 .  008 250. OOOOO

0. 028041 -1 . 014 -0 .  002923 0. 000 643. OOOOO
-0 . 013840 -0 . 890 -0 .  067635 -0 .  017 1291.00000
-0 . 029197 -1 . 040 -0 . 098017 -0 .  018 B07. OOOOO
-0 . 027263 -0 .  676 -0 .0 9 0 4 1 2 -0 .0 1 1 376. OOOOO
-0 . 066299 -1 .  330 -0 . 488294 -0 .  069 400. OOOOO
-0 . 039378 -2 . 393 -0 .  222622 -0 .  084 886. OOOOO
-0 . 092786 -0 . 874 -0 .  348880 - 0 .  033 1419. OOOOO



TABLE 4 .6  B MATRIX COEFFICIENT CHANGE RESULTS ' ' '
SFC T IT L E
3 2 9  PUMPS Ss COMPRESSORS
3 3 1  BLOWERS & FANS
3 3 4  IN D L  FUKNACES & OVENS
3 3 3  CENL IN D L  MACH. NEC
3 3 7  NON ELFC MACHINERY, NEC
3 3 8  0  EC TRONIC C C H P U lIN G  EQ
3 3 9  CALC Sc ACCOUNT I  NO MACH
3 4 0  TYPEW RITERS
3 4 1  SCALES Sc BALANCES
3 4 2  O F F IC E  MACHINES. N. E . C.
3 4 3  AUTOM ATIC MERCHANOIS MA
3 4 4  COMMERCIAL LAUNDRY EQ U I
3 4 5  R F F R IO  Sc H EATIN G  EQUIPI1
3 4 6  M**ASUR St D IS P E N S  PUMPS
3 4 7  S E R V IC E  IN D  MACH. N tC  
3 9 0  INSTRUM TO MEASUKE ELEC
3 5 1  TRANSFORMERS
3 5 2  SUITCHGFAR&SWITCHBOARD
3 5 3  MOTORS Sc GENERATORS
3 5 4  IN D U S T R IA L  CONTROLS 
3 5 3  M ELDING APPARTUS. E i ECT
3 5 7  ELEC IN " L  APPARATUS. WE
3 5 8  HOUSEHOLD COOKING E Q U IP
3 5 9  HHLD RE»*RIG< FREEZERS
3 6 0  HOUSEHOLD LAUNDRY 0 » U IP
3 6 1  Ei.EC HOUSEWARES Sc FANS
3 6 2  HHLD VACUUM CLEANERS
3 6 3  SEWING MACHINES
3 6 4  HOUSEHOLD A P P LIA N C E S . NE
3 6 6  L IG H T IN G  F IX TU R E S  Sc EQU
3 6 7  W IR IN G  D EVIC ES
3 6 8  R A D IO  Sc TV  R E C E IV IN G  SE
3 7 0  TELEPHONE Sc TELEGRAPH A
3 7 1  R A D IO  Sc TV  COMKUNIC EQU 
3 7 4  0 .  ECTRONIC C 0I1P 0N E N IS . N
3 7 3  STORAGE B A TT E R IE S
3 7 7  X -R A Y  APPARATUS St TUBES
3 8 2  TRUCK Sc BUS B O D IE S
3 8 3  TNUCK TN A ILE R S
3 8 4  MOTOR V E H IC LE S
3 8 6  A IR C R A F I
3 8 7  A IR C R A F I,M IS S IL E  EN G IN E
3 8 9  S H IP  B U IL D IN G  Sc R E P A IR  I
3 9 0  BOAT B U IL D IN C  S: R E P A IR I
3 9 1  R AILRO AD  EQUIPMENT
3 9 2  MOTORCYCLES. B IC Y L E S .S :P T
3 9 3  TRAVEL T R A ILE R S  Sc GAMPE 
3 9 3  TRANSPORTATION E Q U IP .N E
3 9 8  ENGINEFH Sc S C I INSTRUME
3 9 9  MECHANICAL MEASURING DE

RSQ IN TE R C E P T — ELAS
0 . 9 1 2 0 . 3 4 6 9 3 7 3 . 091
0 . 3 9 7 - 0 .  2 9 1 5 0 6 4 . 163
0 . 761 0 . 7 4 4 1 3 0 2 . 1 16
0 . 7 8 9 0 . 3 4 5 4 8 9 3 . 9 6 7
0 . 3 1 3 0 . 9 0 5 3 9 4 1. 9 3 9
0 . 9 3 7 - 1 .  2 5 7 6 3 7 2  8 6 8
0 . 7 3 3 - 0 .  8 6 4 3 8 3 2 . 7 9 0
0 . 0 3 0 - 0 .  1 1 7 6 3 5 1. 0 81
0 . 2 9 4 - 0 . 1 3 1 7 9 4 4 .6 8 3
0 . 2 9 9 - 0 .  2 6 1 6 2 7 1. 9 9 0
0 . 9 1 9 1. 1 4 3 1 1 6 2 . 841
0 . 6 5 9 0 . 8 6 6 6 0 4 2 . 0 5 9
0 . 5 0 9 0 . 3 5 6 8 4 3 2 . 2 0 5
0 . 9 3 7 1 .4 2 7 4 5 9 2 . 3 0 3
0 . 3 9 3 - 0 .  2 7 1 0 3 1 2 . 1 23
0 . 6 9 4 0 . 6 5 9 6 1 3 3 . 3 8 3
0 . 1 3 9 0 . 2 2 9 3 1 3 1 .6 6 1
0 . 7 2 4 0 . 3 6 3 8 6 9 2 - 3 8 7
0 . 4 3 8 0 . 1 9 6 7 5 2 6 . 0 1 7
0 . 0 8 3 0 . 1 4 8 7 3 0 1. 3  3 6
0 . 1 1 6 0 . 0 4 8 4 0 3 0 . 3 3 3
0 . 3 9 9 0 . 9 5 9 0 2 4 1. 9 9 2
0 . 5 3 9 0 . 6 0 4 4 1 6 2 .6 9 1
0 . 4 9 3 0 . 9 0 4 6 0 5 2 . 4 2 9
0 . 4 6 8 0 .3 1 4 0 6 9 3 . 3 1 8
0 . 2 3 8 0 . 3 1 0 0 8 7 2 . 7 2 9
0 . 1 3 8 - 0 .  1 0 7 2 9 1 3 . 0 9 9
0 . 4 4 7 0 . 3 8 8 4 8 3 4 4 .8 6 7
0 . 1 3 3 - 0 .  3 1 4 3 7 7 2 . 4 8 6
0 . 8 6 0 0 . 9 8 0 9 9 8 2 .2 7 4
0 . 3 2 8 0 . 4 6 7 9 4 8 2 . 6 3 0
0 . 5 9 6 - 0 .  7 0 0 7 3 3 2 . 0 1 7
0 . 7 2 3 0 . 3 3 9 8 8 3 2 . 7 0 3
0 . 4 8 2 0 . 4 2 9 7 9 8 2 . 8 8 0
0 . 1 3 3 - 0 .  2 5 5 4 1 2 2 . 2 3 6
0 . 2 7 6 0 . 1 4 2 0 8 4 8 0 . 9 3 2
0 . 8 0 4 - 1 .  6 6 3 4 4 7 1. 9 0 8
0 . 6 3 3 - 0 .  9 2 0 2 2 6 1. 7 3 9
0 . 2 0 2 0 . 1 3 2 0 4 6 2 . 1 8 3
0 . 3 0 4 - 0 .  2 3 0 6 3 0 1. 7 4 5
0 . 3 4 6 0 . 3 9 9 9 8 0 2 . 371
0 . 3 3 0 1. 0 6 3 8 3 3 3 . 3 3 4
0 . 1 7 9 0 . 0 6 7 9 9 9 - 0 .  7 8 6
0 . 3 1 8 - 0 .  3 3 7 4 6 7 1 .8 0 7
0 . 0 3 4 0 . 0 3 9 8 6 1 0 . 3 4 4
0 . 3 7 1 - 0 .  4 9 8 7 2 2 2 8 . 9 01
0 . 3 3 1 - 0 .  8 6 3 3 8 6 2 . 1 19
0 . 4 0 9 - 0 .3 1 9 4 4 1 3 . 8 9 3
0 . 8 01 0 .8 1 1 9 6 3 3 . 331
0 . 3 1 8 0 . 2 3 6 4 6 3 2 . 3 1 7

T I M E ------ ELAS X CHANGE —  ELA S 1 9 7 7  VALUE
- 0 . 0 1 8 9 5 9 - 2 .  I l l 0 . 0 3 7 3 7 0 0 . 0 2 0 2 3 1 4 . 0 0 0 0 0

0 . 0 2 0 8 7 0 - 3 .  7 2 8 - 0 .  6 6 6 6 0 2 0 . 5 6 2 3 6 2 . 0 0 0 0 0
- 0 . 0 3 0 5 6 3 - 1 . 0 8 7 - 0 .  1 9 4 9 6 4 - 0 .  0 3 0 3 1 9 . 0 0 0 0 0
- o ; 0 2 2 1 3 2 - 3 .  1 7 7 0 . 2 7 4 7 1 3 0 . 2 0 9 1 6 2 6 . 0 0 0 0 0
- 0 . 0 3 2 1 2 1 - 0 .  8 6 9 - 0 .  7 0 0 7 4 3 - 0 .  0 9 0 6 8 . 0 0 0 0 0

0 . 0 6 6 2 6 7 - 1 . 8 8 9 - 0 .  1 1 1 4 1 7 0 . 0 2 1 6 1 5 2 . 0 0 0 0 0
0 . 0 4 5 0 3 3 - 1 .  8 1 7 - 0 .  1 0 6 3 5 5 0 . 0 2 7 6 8 8 . 0 0 0 0 0
0 . 0 0 2 1 3 0 - 0 .  2 4 3 - 0 .  2 3 0 2 8 3 0 . 1 6 4 3 7 6 . 0 0 0 0 0
0 . 0 0 8 7 1 1 - 3 .  3 5 9 0 . 1 3 6 3 2 7 - 0 . 3 2 4 2 0 9 . 0 0 0 0 0
0 . 0 1 1 6 2 3 - 1 .  1 0 5 - 0 .  1 9 1 7 9 4 0 . 1 1 5 7 1 6 . 0 0 0 0 0

- 0 . 0 3 9 4 3 1 - 1 .  8 4 7 0 . 0 3 3 0 0 5 0 . 0 0 6 2 8 6 . 0 0 0 0 0
- 0 . 0 3 6 3 2 9 - 1 .  0 7 9 0 . 1 2 3 7 7 2 0 . 0 2 0 1 3 2 . 0 0 0 0 0
- 0 . 0 1 5 6 6 5 - 1 .  2 1 0 0 . 0 1 1 3 5 1 0 . 0 0 3 1 3 8 6 . 0 0 0 0 0
- 0 . 0 6 1 7 8 8 - 1 . 2 4 7 - 0 .  5 0 3 0 7 7 - 0 .  0 5 8 2 2 4 . 0 0 0 0 0

0 . 0 1 0 7 4 4 - 1 .  0 5 3 0 . 1 2 9 4 9 0 - 0 .  0 7 2 9 1 0 . 0 0 0 0 0
- 0 . 0 3 7 3 3 9 - 2 .  4 0 9 0 . 0 5 2 3 9 4 0 . 0 2 4 1 3 6 8 . 0 0 0 0 0
- 0 . 0 0 6 9 1 0 - 0 .  6 2 6 - 0 .  0 9 S 2 6 8 - 0 .  0 3 5 1 4 1 1 . 0 0 0 0 0
- 0 . 0 2 3 1 6 2 - 1 .  3 2 7 - 0 .  2 3 0 7 4 7 - 0 .  0 6 0 1 2 3 2 . OOOOO
- 0 . 0 1 2 3 3 3 - 4 .  7 9 1 - 0 .  1 0 6 9 3 3 - 0 .  2 2 6 9 2 7 . OOOOO
- 0 . 0 0 3 4 3 8 - 0 .  4 4 7 - 0 .  1 3 1 4 2 3 - 0 .  0 9 0 3 3 9 . OOOOO

0. 0 0 1 7 2 4 0 . 2 3 8 0 . 3 3 7 0 0 0 0 . 2 2 6 4 8 7 . OOOOO
- 0 .  0 3 6 6 4 6 - 0 .  9 3 2 - 0 .  3 0 2 7 3 9 - 0 .  0 41 3 3 7 . OOOOO
- 0 . 0 2 9 7 3 7 - 1 .  6 3 5 - 0 .  0 9 2 6 7 9 - 0 .  0 3 6 5 1 1 . OOOOO
- 0 . 0 4 2 1 2 7 - 1 . 4 1 4 - 0 .  0 6 4 7 3 7 - 0 .  0 1 5 5 3 6 . OOOOO
- 0 . 0 2 9 6 8 4 - 2 .  3 4 0 0 . 0 4 5 4 6 4 0 . 0 2 1 3 6 . OOOOO
- 0 . 0 1 3 0 6 4 - 1 .  6 3 7 - 0 .  1 1 2 9 3 0 - 0 .  0 7 2 8 3 . OOOOO

0 . 0 0 8 1 0 6 - 2 .  9 2 6 - 0 .  3 9 3 9 5 9 0 . 8 2 B 2 8 . OOOOO
- 0 .  0 3 0 2 9 2 - 4 3 .  7 3 2 - 0 .  0 2 0 2 8 9 - 0 .  1 3 6 1 32 . OOOOO

0. 0 1 5 8 5 1 - 1 .  3 6 7 - 0 .  1 1 7 1 8 8 0 . 0 8 1 2 9 4 . OOOOO
- 0 . 0 4 4 2 9 8 - 1 .  2 8 4 0 . 0 3 8 3 6 0 0 . 0 0 9 7 6 . OOOOO
- 0 . 0 2 2 8 7 4 - 1 .  6 0 7 - 0 .  0 8 0 4 8 2 - 0 .  0 2 3 2 3 . OOOOO

0. 0 2 7 9 4 8 - 1 .  0 0 3 0 . 0 5 9 5 5 4 - 0 .  O i l 4 4 9 . OOOOO
- 0 .  0 1 7 4 5 4 - 1 .  7 3 6 0 . 0 4 3 4 7 5 0 . 0 3 1 4 6 3 4 . OOOOO
- 0 . 0 2 1 5 6 3 - 1 . 8 0 6 - 0 .  1 3 5 9 2 9 - 0 .  0 7 4 2 3 6 2 . OOOOO

0 . 0 0 8 6 2 2 - 0 . 9 4 3 0 . 3 3 1 4 2 8 - 0 .  2 9 2 2 6 . OOOOO
- 0 .  0 1 2 0 9 2 - 8 6 .  0 9 8 0 . 1 5 3 3 6 2 6 . 1 6 6 2 2 8 . OOOOO

0 . 0 6 1 4 0 6 - 0 .  8 8 0 0 . 3 7 8 3 3 5 - 0 .  0 2 8 1 8 7 2 . OOOOO
0 . 0 2 9 8 3 1 - 0 .  7 0 3 0 . 3 1 4 0 1 3 - 0 .  0 3 4 2 3 0 4 . OOOOO

- 0 . 0 0 8 8 9 6 - 1 .  8 3 8 0 . 6 3 9 3 9 0 0 . 6 3 3 1 6 9 8 . OOOOO
0. 0 0 6 3 3 2 - 0 .  3 7 0 0 . 4 0 1 3 7 9 - 0 .  1 7 3 • 2 7 7 2 6  0 0 0

- 0 .  0 1 3 9 7 3 - 1 .  1 8 3 - 0 .  2 4 9 7 7 0 - 0 .  1 8 7 2 3 2 9 . OOOOO
- 0 . 0 3 8 7 4 1 - 2 .  4 3 9 - 0 .  1 8 1 8 8 0 - 0 .  0 9 3 1 7 3 .0 0 0 0 0
- 0 . 0 0 9 9 0 1 1 .4 3 1 - 0 .  4 8 6 4 9 3 0 . 3 3 3 1 6 4 0 . OOOOO

0. 0 1 2 6 9 1 - 0 .  8 0 2 0 . 0 2 1 7 2 4 - 0 .  0 0 3 1 3 4 . OOOOO
0 . 0 0 2 7 9 8 0 . 4 7 8 - 0 .  0 2 0 1 6 7 - 0 .  0 2 2 2 7 3 4 . OOOOO
0 . 0 3 6 8 7 4 - 2 6 .  7 1 1 0 .2 6 7 3 3 8 - 1 .  1 9 0 4 9 . OOOOO
0. 0 3 6 8 3 7 - 1 .  1 3 0 - 0 .  0 3 8 4 2 8 0 . O i l 2 4 . OOOOO
0 . 0 3 3 1 3 2 - 3 .  0 3 3 - 0 .  2 1 6 7 0 6 0 . 1 6 0 1 6 0 . OOOOO

- 0 . 0 3 9 7 3 3 - 2 .  1 6 0 - 1 .  2 4 1 1 2 1 - 0 .  3 7 1 7 0 6 . OOOOO
- 0 . 0 0 9 9 4 8 - 1 .  2 1 9 - 0 .  1 3 4 6 9 4 - 0 .  0 9 9 1 6 8 7 . OOOOO

.)



TABLF 4 . 6  B MATRIX COEFFIC IENT CHANCE RESULTS *•
SFC T IT L E
4 0 1  SURO & MED INSTRUMENTS
4 0 2  SURG A P P LIA N C E S  & SUPPL
4 0 3  DENTAL EQ U IP  *  SUPPL IE
4 0 4  WATCHES. CLOCKS. 8t PART 
4 0 9  LFN SES. O P T IC A L  IN8TRUM  
4 0 7  PHOTOGRAPHIC EQ U IP&8U PP 
4 1 4  M U S IC A L INSTRUMENTS 
4 1 7  SPORT & A T H L E T IC  GOODS.
4 2 8  S IG N S  *  ADVERT IS  D IS P L A
4 2 9  MANUFACTURING. N .E . C. 
4 3 2  R AILRO ADS
4 3 4  TRUCKING
4 3 5  WATER THANSPOftTATION
4 3 6  A IR L IN E S
4 3 9  TELEPHONE AND TELEGRAPH 
4 4 9  W HOLESAIE TRADE 
4 4 6  R E T A IL  TRADE 
4 9 2  PERSONA! + R E P A IR  S E R V I 
4 61  N O N -C O M P E TIT IV E  IMPORTS 
4 6 3  SCRAP AND USED

RSQ IN TER C EPT — ELAS
0 . 9 1 6 - 0 .  9 0 5 7 3 2 3 . 4 9 9
0 . 5 7 3 - 0 .  4 2 8 4 4 0 2 . 6 9 4
0 . 8 1 7 - 0 .  6 4 7 2 4 3 3  2 3 9
0 . 141 - 0 .  0 3 9 4 9 1 0 . 8 8 3
0 . 9 6 0 - 1 .  1 9 2 ? 3 4 3 . 2 81
0 . 9 1 0 - 1 .  1 7 2 8 3 2 2 . 7 3 9
0 . 7 2 2 0 . 4 4 8 8 6 8 2 . 9 9 9
0 . 0 1 9 0 . 0 6 6 1 2 6 0 . 6 2 0
0 . 7 8 2 0 . 6 3 0 9 2 5 2 . 1 46
0 . 6 9 7 - 0 .  8 2 7 2 3 0 2 . 1 12
0 . 3 0 6 - 0 . 0 1 9 9 8 0 0 . 8 0 6
0 . 3 3 3 0 .0 9 3 3 4 1 2 . 6 01
0 . 3 9 6 0 . 0 7 9 3 4 5 2 . 2 2 9
0 . 8 9 7 - 0 .  3 3 2 6 1 7 2 . 7 0 6
0 . 8 0 7 0 . 1 3 6 9 0 6 4 . 9 9 9
0 . 6 1 9 - 0 .  0 8 0 4 9 7 2 . 9 0 7
0 . 2 6 3 - 0 .  0 7 3 8 9 2 0 . 9 9 8
0 . 5 6 3 0 . 3 3 4 8 9 7 2 . 0 7 3
0 . 1 6 9 0 . 0 1 7 9 7 9 3 . 7 8 4
0 . 2 9 5 0 . 0 2 6 0 9 7 - 1 .  9 8 9

T I M E ------ ELAS X CHANGE —  E LA S 1 9 7 7  VALUE
0 . 0 9 4 4 9 7 - 2 .  6 0 2 - 0 .  9 8 3 1 8 3 0 . 1 4 2 1 1 9 7 . OOOOO
0 . 0 2 3 9 0 2 - 1 .  8 31 - 0 .  4 9 9 6 0 9 0 . 1 9 7 2 8 9 . OOOOO
0 . 0 3 6 9 8 8 - 2 .  2 7 9 - 0 .  1 3 9 1 3 8 0 . 0 4 4 3 0 3 . OOOOO
0 . 0 0 1 3 0 6 - 0 .  3 6 9 - 0 .  3 4 0 4 8 2 0 . 4 8 2 2 . OOOOO
0 . 0 6 7 6 3 4 - 2 .  3 2 6 - 0 .  2 2 3 1 6 0 0 . 0 4 6 9 7 4 . OOOOO
0 . 0 6 1 1 9 8 - 1 .  8 0 0 - 0 .  2 2 1 0 1 7 0 . 0 4 0 3 1 4 1 . OOOOO

- 0 . 0 2 1 6 1 9 - 1 .  3 3 8 - 0 .0 4 8 2 1 1 - 0 .  0 1 7 1 6 9 . OOOOO
0 . 0 0 3 0 8 9 0 . 3 61 0 . 0 3 3 4 1 7 0 . 0 1 9 3 7 0 . OOOOO

- 0 . 0 2 9 0 7 9 - 1 .  0 3 3 - 0 .  4 9 9 3 3 6 - 0 .  1 1 2 4 9 0 . OOOOO
0 . 0 3 9 6 1 0 - 1 .  1 3 6 - 0 .  1 4 3 1 3 9 0 . 0 2 9 3 0 9 . OOOOO

- 0 . 0 0 1 3 7 9 0 : 6 9 9 0 . 1 97 2 4 1 - 0 .  9 01 7 8 9 . OOOOO
- 0 . 0 0 3 1 3 0 - 1 .  9 0 8 0 . 1 0 1 0 6 2 0 . 3 0 7 1 1 9 0 . OOOOO
- 0 . 0 0 3 4 0 9 - 1 .  1 90 - 0 .  0 2 0 2 2 0 - 0 :  0 3 4 3 7 . OOOOO

0 . 0 1 7 6 7 2 - 1 .  7 9 7 - 0 .  1 6 4 3 1 9 0 . 0 9 1 1 7 3 . OOOOO
- 0 . 0 0 9 9 1 8 - 3 .  7 9 7 - 0 .  0 6 7 6 9 9 - 0 .  1 9 8 2 9 8 1 . OOOOO

0 . 0 0 3 8 9 4 - 1 .  9 0 0 0 . 0 0 3 4 2 9 - 0 .  0 0 7 # 1 2 1 1 5 .8 9 8
- 0 . 0 0 2 0 1 7 0 . 3 2 7 0 . 3 2 4 6 7 2 - 0 .  2 8 6 9 0 7 1 . OOOOO
- 0 . 0 1 4 1 9 1 - 1 . 0 9 9 0 . 0 9 0 8 6 3 0 . 0 2 2 2 6 6 . OOOOO
- 0 . 0 0 0 9 9 0 - 2 .  901 - 0 .  0 3 1 2 0 9 - 0 .  2 8 4 17. OOOOO
- 0 . 0 0 3 2 0 9 3 . 0 61 0 . 0 1 0 7 2 4 - 0 .  0 7 3 " 6 9 8 2 .0 0 0 0



Table 4.7

1 1 UNIT RES. STRUCTURES
2 2 OR MORE UNIT STRUCTURES
3 MOBILE HOMES
4 ADDITIONS S ALTERATIONS
5 HOTELS,MOTELS,DORMITORIES
6 INDUSTRIAL
7 OFFICES
8 STORES,RESTAURANTS,GARAGES
9 RELIGIOUS

10 EDUCATIONAL
11 HOSPITAL a INSTITUTIONAL
12 MISCELLANEOUS NR BLDG
13 FARM BLDG
14 MINING EXPLORATION SHAFTS S WELLS
15 RAILROADS
16 TELEPHONE & TELEGRAPH
17 ELECTRIC LIGHT & POWER
18 GAS S PETROLEUM PIPES
19 OTHER STRUCTURES
20 HIGHWAYS £ STREETS
21 MILITARY FACILITIES
22 CONSERVATION
23 SEWER SYSTEMS
24 WATER SUPPLY FACILITIES
25 RESIDENTIAL (PUBLIC)
26 INDUSTRIAL (PUBLIC)
27 EDUCATIONAL (PUBLIC)
28 HOSPITAL (PUBLIC)
29 OTHER BUILDINGS (PUBLIC)
30 MISC. PUBLIC STRUCTURES
31 BROKER'S COMMISSION (RESID STRUC)

230



SEC T IT L E COEF 1 ELAS 1 COEF 2 ELAS 2 RSOUARE
2  POULTRY AND EGOS 3 1 . 4 9 8 1 9 6 1. 8 3 0 - 0 .  0 0 2 2 8 3 - 0 .  B 3 0 0 . 0 9 1 1 0 0
3  M *AT A N IM A LS , OT 1 1 0 1 . 0 0 7 3 2 4 2 . 0 1 0 - 0 .  0 1 7 0 2 5 - 1 .  0 1 0 O. 2 7 5 1 0 0
4  COTTON - 1 7 . 2 1 8 0 6 7 - 0 .  3 7 0 0 . 0 1 8 0 4 7 1. 3 7 0 0 . 0 8 0 4 0 0
5  G R AIN S 1 4 1 . 9 8 2 4 8 3 3 . 7 6 0 - 0 .  0 0 4 8 3 2 - 2 .  7 6 0 0 . 6 3 9 4 0 0
6  TUBACCO 3 7 . 9 5 5 2 1 5 0 . 9 3 0 0 . 0 0 1 2 1 4 0 . 0 6 0 0 . 0 0 1 9 0 0
7  F R U IT . VEGETABLES 2 6 9 . 9 8 0 5 3 0 0 . 2 9 0 0 . 0 3 4 4 2 9 0 . 7 0 0 0 . 3 3 3 0 0 0
8  FORESTRY PRODUCT 4 2 .9 1 8 2 0 5 2 . 9 3 0 - 0 .  0 0 8 6 3 3 - 1 .  9 3 0 0 . 1 0 2 4 0 0
9  F IS H E R Y  PRODUCTS 7 0 0 .6 0 4 8 5 8 0 . 4 5 0 0 . 6 2 7 0 6 4 0 . 5 4 0 0 . 0 5 9 1 0 0

10  AOR. FQ R E S TR Y +F IS 3 . 2 8 9 1 4 8 0 . 0 3 0 0 . 0 1 0 8 4 4 0 . 9 6 0 . 0 . 2 3 5 1 0 0
11 IRON ORES 3 4 2 .5 5 1 2 7 0 0 . 2 9 0 0 . 2 9 8 7 2 9 0 . 7 1 0 0 . 3 6 9 6 0 0
12  COPPER ORE 4 7 .7 8 6 0 4 9 0 . 7 9 0 0 . 0 0 7 5 5 7 0 . 2 0 0 0 . 0 0 2 7 0 0
1 3  OTHER NON-FERROU 2 7 0 .1 6 3 8 1 8 0 . 8 7 0 0 .0 2 7 0 4 8 0 . 1 2 0 0 . 0 0 6 1 0 0
1 4  COAL M IN IN G - 4 4 . 0 4 3 1 2 1 - 2 .  6 2 0 0 . 0 0 4 4 9 4 3 . 6 2 0 0 . 2 9 2 5 0 0
1 5  NATURAL GAS EXTR - 2 0 6 3 .  9 3 7 5 0 0 - 1 .  5 4 0 0 . 1 6 0 6 6 7 2 . 5 4 0 0 . 8 7 1 8 0 0
1 6  CRUDE O IL  EXTRAC 1 2 9 8 7 . 8 8 6 7 1 9 - 0 .  8 8 0 1. 0 5 9 8 1 1 1. 8 8 0 0 .  0 7 2 3 0 0
1 7  STONE AND CLAY M - 8 0 4 .  9 3 6 4 0 1 - 1 .  6 0 0 0 . 2 9 8 4 1 3 2 . 6 0 0 0 . 4 2 7 5 0 0
3 0  MfcAT PACKING P LA - 1 1 2 .9 2 9 5 8 1 - 0 .  0 7 0 0 . 0 7 2 6 3 1 1. 0 7 0 0 . 4 2 0 4 0 0
31  SAUSAGES *  OTH P - 6 .  3 2 5 6 8 8 - 0 .  1 6 0 0 . 0 0 4 0 6 9 1. 1 6 0 0 . 1 7 6 3 0 0
3 2  POULTRY DRESSING 1 1 .0 2 2 1 2 0 1. 7 2 0 - 0 .  0 0 0 9 6 5 - 0 .  7 2 0 0 . 1 1 3 1 0 0
3 3  POULTRY & EGO PR - 1 . 1 0 3 6 5 5 - 0 .  3 5 0 0 . 0 0 5 8 9 0 1. 3 5 0 0 . 4 4 4 0 0 0
3 4  CREAMERY BUTTER 9 . 0 9 7 7 9 9 4 . 4 0 0 - 0 .  0 0 5 9 2 4 - 3 .  4 0 0 0 . 0 3 7 1 0 0
3 5  CHEESE, NATURAL - 5 0 .  0 8 4 8 8 5 - 0 .  2 9 0 0 . 0 5 7 6 9 6 1. 2 9 0 0 . 8 9 8 7 0 0
3 6  M IL K . CONDENSED*: - 1 .9 1 1 2 2 4 - 3 .  2 9 0 0 . 0 0 0 8 4 9 4 .2 9 0 0 .0 4 0 2 0 0
3 7  IC E  CREAM S. FROZ 4 9 . 2 0 6 1 4 6 2 7 . 9 9 0 - 0 .  0 2 1 6 8 1 - 2 6 .  9 9 0 0 . 4 1 9 0 0 0
3 8  F L U ID  M IL K 1 8 . 9 8 3 8 1 0 3 . 0 5 0 - 0 .  0 0 0 9 9 8 - 2 .  0 5 0 0 . 4 1 5 3 0 0
3 9  CANNED & CURED S 6 1 6 . 0 4 9 0 7 2 2 . 4 5 0 - 0 .  3 3 3 8 8 1 - 1 .  4 9 0 0 . 2 7 1 9 0 0
4 0  CANNED 8 P E C IA L T I - 2 0 .  5 7 9 0 7 5 - 2 .  9 4 0 0 . 0 1 9 1 6 0 3 . 9 4 0 0 . 3 9 8 7 0 0
41  CAMMED F R U IT S  S' - 9 1 5 .  7 7 5 5 1 3 - 2 .  5 0 0 0 .2 1 5 7 2 3 3  5 0 0 0 . 8 5 9 5 0 0
4 2  DZHYDRATED FOOD - 1 8 .  6 9 6 2 4 3 - 0 .  6 1 0 0 . 0 4 2 4 9 9 1. 6 1 0 0 . 4 2 9 8 0 0
4 3  P IC K L E 8 . SAUCES. - 1 9 .  0 8 3 0 7 3 - 1 .  8 7 0 0 . 0 1 6 6 4 9 2 .8 7 0 0 . 8 1 0 2 0 0
4 6  FLOUR <■ OTH G R AI - 1 0 3 .  5 8 3 1 3 0 - 3 .  8 2 0 0 . 0 4 4 9 0 2 4 .8 2 0 0 . 3 6 4 6 0 0
4 7  CEREAL PR EPARA TI - 7 . 1 1 4 3 2 8 - 1 .  6 9 0 0 . 0 0 6 9 7 8 2 . 6 9 0 0 . 3 6 1 5 0 0
4 9  DOG. C AT, St OTH 6 . 6 0 2 4 2 8 0 . 5 5 0 0 . 0 0 2 2 5 7 0 . 4 4 0 0 . 0 5 3 9 0 0
5 0  PREPARED FEEDS. 1 0 . 9 2 2 1 7 8 0 . 5 4 0 0 . 0 0 0 9 5 1 0 . 4 5 0 0 . 0 1 6 1 0 0
51 R IC E  M IL L IN G S 4 .0 1 4 1 3 2 1. 8 5 0 - 0 .  0 0 2 0 9 5 - 0 .  8 5 0 0 . 0 4 8 0 0 0
5 2  WET CORN M IL L IN G 4 1 . 2 3 1 9 4 9 1. 7 2 0 - 0 .  0 1 3 5 1 2 - 0 .  7 2 0 0 . 4 7 5 3 0 0
5 3  BREAD. CAKE. & R 4 0 4 .2 7 0 5 0 8 13 . 0 6 0 - 0 .  0 3 7 1 8 7 - 1 2 .  0 6 0 0 . 1 4 4 7 0 0
5 4  C O O KIES St CRACKE - 4 8 .  2 5 6 2 1 8 - 1 .  4 1 0 0 . 0 2 9 6 0 7 2 . 4 1 0 0 . 0 0 9 8 0 0
5 5  SUGAR 9 0 3 . 1 2 8 4 1 8 0 . 7 5 0 0 . 0 8 1 3 9 3 0 . 2 4 0 0 . 0 4 5 2 0 0
5 6  CONFECTIONERY PR 1 1 9 .3 3 7 7 3 8 1. 9 2 0 - 0 .  0 1 4 2 4 7 - 0 .  9 2 0 0 . 1 2 2 7 0 0
5 7  CHOCOLATE fr COCO - 1 3 9 7 .  5 4 6 6 3 1 - 8 .  3 5 0 1. 5 7 9 3 7 8 9 . 3 5 0 0 . 7 5 6 1 0 0
5 8  C fC W IN O  CUM - 1 0 .  4 3 1 3 1 B - 1 .  9 4 0 0 . 0 2 5 8 9 1 2 . 9 4 0 0 . 1 8 5 9 0 0
5 9  MALT LIQUORS - 1 7 6 .  8 3 4 8 6 9 - 1 .  5 4 0 0 . 0 5 0 3 8 0 2 . 5 4 0 0 . 7 6 2 5 0 0
6 1  W INES BRANDY & B - 1 3 2 .  1 5 1 8 5 5 - 0 .  4 3 0 0 . 3 5 0 1 4 9 1. 4 3 0 0 .9 3 4 8 0 0
6 ?  D IS T IL !  ED L IQ , E 8 8 . 0 6 4 1 7 8 0 . 1 3 0 0 .1 2 4 7 4 4 0 . 8 6 0 0 . 7 9 3 0 0 0
6 3  BOTTLED Sc CANNED - 7 7 .  6 6 0 8 7 3 - 7 . 5 8 0 0 . 0 1 1 0 7 5 8 . 5 8 0 0 . 5 9 1 5 0 0
6 4  FLAVOR EXTRACTS - 1 4 . 3 9 0 9 6 6 - 0 .  6 1 0 0 .0 1 8 1 0 0 1, 6 1 0 0 . 6 2 1 9 0 0
6 5  COTTONSEED O IL  M 1 9 .6 6 9 5 7 9 1. 5 4 0 > 0 . 0 1 0 1 1 9 - 0 .  5 4 0 0 . 0 1 9 7 0 0
6 7  VEGETABLE O IL  M I - 2 0 8 .  9 3 5 9 4 4 - 0 .  5 9 0 1. 1 6 0 4 1 9 1. 5 9 0 0 . 1 9 2 8 0 0
6 8  A N IM A L  St M ARINE 4 3 . 3 8 6 2 8 4 0 . 5 4 0 0 . 0 1 9 8 9 5 0 . 4 5 0 0 . 0 1 5 1 0 0
6 9  ROASTED COFFEE 1 1 6 9 . 9 7 2 4 1 2 10 . 0 2 0 - 0 .  1 4 8 9 2 4 - 9 .  0 2 0 0 . 5 4 9 9 0 0
7 2  MACARONI Si SPAGH - 2 1 .  7 8 3 1 3 1 - 1 .  8 9 0 0 .0 6 5 3 1 7 2 . 8 9 0 0 . 8 9 0 7 0 0
7 3  FOOD PREPARATION - 3 .  5 4 9 3 0 3 - 0 .  0 3 0 0 . 0 1 9 2 3 8 1. 0 3 0 0 . 5 0 5 9 0 0

MEAN VALUE 
17. 1 3 1 3 5  

5 4 7 . 2 6 1 9 8  
4 6 . 2 5 5 2 3
3 7 . 6 6 7 3 7  
4 0 . 7 5 5 9 7

9 0 2 . 4 9 8 2 9  
14. 6 4 4 8 7  

1 5 3 1 . 7 9 1 2 6  
99* 4 7 2 6 9  

1 1 8 1 .4 0 7 2 3
6 0 . 0 8 1 5 9  

3 0 7 . 1 8 7 0 7
16 . 8 0 4 4 0  

1 3 3 4 . 4 3 4 3 3  
1 4 6 9 2 . 1 7 3 8 3  

5 0 2 . 9 3 0 1 8  
1 5 3 7 . 1 7 6 2 7

3 8 . 6 3 0 8 0  
6 . 3 7 3 4 9
3 . 0 8 2 6 5  
2 . 0 6 7 4 0

1 6 9 . 6 9 9 3 7
0 . 5 8 0 9 7
1. 7 5 7 7 2  
6 . 2 0 5 8 6

2 5 1 . 1 7 5 0 2  
6 . 9 7 8 1 1  

3 6 5 . 7 5 8 7 9  
3 0 . 3 9 7 4 8
10 . 1 6 8 9 4  
2 7 . 1 0 2 4 3

4 . 1 9 4 7 8
11 . 9 5 0 4 4  
2 0 . 0 8 9 8 1

2 . 1 6 2 4 1  
2 3 . 8 9 1 8 2  
3 0 . 9 4 0 7 3  
3 4 . 1 8 2 6 8

1 2 0 2 . 3 1 9 3 4
6 1 . 9 2 5 8 2  

1 6 7 . 2 0 4 5 6
5. 3 6 4 1 0  

1 1 4 . 8 2 5 2 0  
3 0 4 . 1 6 4 4 3  
6 6 0 . 1 4 7 2 2

10 . 2 4 2 9 7  
2 3 . 5 2 7 7 9
12 . 6 9 6 6 2  

3 5 4 . 0 6 6 8 5
8 0 . 0 8 0 1 1  

1 1 6 .7 4 2 6 8
11 . 5 1 1 2 5  

1 1 0 . 0 9 5 2 0



TA-VL L- Y.S' X.
SEC T IT l E COEF 1 E LAS 1 COEF 2

7 6 C IG AR ETTES - 1 1 .  4 5 7 5 3 1 - 3 .  4 1 0 0 . 0 0 1 7 8 2
7 7 C IG AR S 5 1 .2 6 9 1 1 9 3 . 8 9 0 - 0 .  0 8 2 4 4 6
7 8 CHEWING & SMOKIN 6 6 . 1 9 7 2 0 5 4 . 7 2 0 - 0 .  1 1 5 0 7 8
79 TOBACCO STEM & R 6 5 0 . 3 6 2 6 7 1 2 . 6 4 0 - 0 .0 9 8 2 9 4
8 2 BRDWOV FAB M IL L S - 1 3 6 4 .  2 0 1 6 6 0 - 2 .  0 8 0 0 . 1 2 6 4 5 3
8 3 NARROW FA B R IC  M I - 2 1 .  3 4 9 0 9 4 - 0 .  9 5 0 0 .0 6 0 3 5 5
8 4 YARN M IL L S  & 1EX 3. 9 6 6 1 6 8 0 . 0 3 0 0 .0 2 1 5 6 7
8 9 THREAD M IL L S - 2 3 .  0 2 9 2 2 8 - 3 .  0 8 0 0 . 0 6 5 4 0 0
8 6 FLOOR COVERINGS 2 1 . 2 6 9 8 1 7 0 . 1 6 0 0 . 0 3 6 9 8 0
8 7 F E L T  GOODS N. E.. C 1. 7 6 3 6 2 7 1. 1 1 0 - 0 .  0 0 1 0 9 3
8 8 LACE GOODS 18. 4 4 0 1 8 2 0 . 9 9 0 0 . 0 0 1 5 3 4
9 0 PROCESSED T E X T IL 3 6 . 5 4 4 2 8 9 1. 6 1 0 - 0 .0 9 1 8 0 8
91 COATED FA B , NOT - 2 5 .  9 5 9 2 8 2 - 1 .  5 0 0 0 . 0 4 4 9 6 7
9 2 T IR E  CORD St FABR 1. 0 0 1 9 9 3 0 . 2 8 0 0 . 0 0 4 2 1 7
9 3 CORDAGE &  TW INE 3 9 . 9 7 4 2 8 9 0 . 4 3 0 0 .1 9 0 0 6 8
9 4 NONWOVEN FA B R IC S 3 4 0 . 5 5 0 7 2 0 1. 8 5 0 - 0 .  2 3 3 6 9 0
9 5 T E X T IL E  GOODS. N 7 9 . 3 0 0 2 7 8 0 . 3 5 0 0 . 5 4 4 5 0 2
9 9 H O S IE R Y . N. E. C. - 2 8 .  7 5 4 1 0 8 - 2 .  8 2 0 0 . 0 5 0 9 3 6

1 03 K N IT  FA B R IC  M IL L - 6 .  4 0 8 9 4 2 - 0 .  2 7 0 0 . 0 1 2 0 7 5
1 04 APPAREt FROM PUR - 7 8 3 0 .  2 2 1 6 8 0 - 2 .  7 4 0 0 . 4 1 1 8 6 3
1 06 tiO U SEFU R NISHING S 7 9 . 5 0 2 6 0 9 0 . 5 5 0 0 . 0 2 0 8 3 5
1 0 7 T E X T IL F  BAGS 1. 9 3 6 4 8 4 1. 0 2 0 - 0 .  0 0 0 1 2 7
111 S C H IF F L T  MACH EM 5. 7 9 0 6 9 0 0 . 9 4 0 0 . 0 0 1 9 6 5
1 1 2 FAB T E X T IL E  PROD 3 2 . 6 1 0 6 1 1 0 . 4 2 0 0 . 0 3 9 9 9 1
1 46 PULP M i l  LS 2 7 3 . 7 9 0 8 3 3 0 . 2 6 0 0 . 3 2 3 6 3 6
1 47 PAPER M IL L S . EXC 5 1 3 . 6 1 0 3 5 2 0 . 2 8 0 0 . 1 3 1 3 2 0
1 4 8 PAPERBOARD M IL L S 4. 8 0 3 6 5 4 0 . 3 0 0 0 . 0 0 2 1 7 8
1 49 ENVELOPES 1. 6 9 9 7 4 1 1. 5 1 0 - 0 .  0 0 0 5 9 5
151 B U IL D IN G  PAPER * 2 3 . 4 1 7 1 3 7 3 . 9 3 0 - 0 .  0 3 1 7 7 7
1 5 2 PAPER COATING & - 1 0 3 .  9 8 6 4 3 5 - 3 .  1 1 0 0 . 0 5 7 1 7 7
1 5 5 PRESSED 8c MOLDED 2 . 3 0 3 3 4 5 0 . 2 5 0 0 . 0 3 0 8 2 8
1 57 CONVERTED PAPER - 1 7 0 .  2 3 3 8 8 7 - 2 .  6 5 0 0 .1 9 3 2 3 7
1 5 8 PAPERBOARD CONTA - 6 .  2 9 5 9 9 2 - 0 .  8 5 0 0 . 0 0 1 3 3 6
161 NEWSPAPERS - 4 9 .  2 9 0 4 3 6 - 4 .  0 4 0 0 .0 0 5 5 5 1
1 6 2 P E R IO D IC A L S - 4 1 .  6 9 3 9 9 3 - 2 .  0 2 0 0 . 0 1 4 3 9 8
1 6 3 BOOK P U B L IS H IN G - 2 1 6 .  9 4 5 2 8 2 - 1 .  6 2 0 0 . 0 7 8 2 8 6
1 66 COMMERCIAL P R IN T - 1 9 1 .  6 9 0 4 3 0 - 2 .  3 3 0 0 . 0 2 0 2 8 0
1 67 LITH O G R A P H IC  P LA 1. 7 6 1 4 0 4 1. 4 8 0 - 0 .  0 0 1 1 0 6
1 69 BLANKBOUKS & LOO - 6 .  3 4 7 9 1 5 - 0 .  2 8 0 0 .0 3 2 5 4 1
1 7 0 C3 E E T IN C  CARD PU 1 2 2 . 0 5 6 0 4 6 7 . 3 2 0 - 0 .  1 4 3 1 1 1
1 79 F E R T IL IZ E R S . N IT - 8 4 .  9 8 7 7 9 3 - 0 .  3 8 0 0 . 0 6 1 1 0 2
1 8 0 F E R T IL IZ E R S  M IX I 5 0 . 4 3 6 0 5 8 1. 7 8 0 - 0 .  0 1 7 6 6 8
181 AORIC  C HEM ICALS. - 3 1 .  2 2 7 9 9 3 - 0 .  5 2 0 0 . 0 3 4 2 9 5
1 78 IN D L  CHEM. INORG - 1 1 9 1 .  0 3 0 0 2 9 - 1 .  0 4 0 0 . 0 7 7 0 4 3
1 8 2 CUM *  WOOD CHEMI 2 1 . 7 2 6 3 4 9 0 . 9 0 0 0 . 0 0 5 4 1 2
1 8 3 A D H E S IV E S  & SE A L - 3 .  2 7 6 4 6 8 - 0 .  1 1 0 0 . 0 2 5 0 7 6
1 84 E X P LO S IV E S - 2 8 .  0 3 4 1 7 2 - 2 .  1 6 0 0 . 0 5 5 3 6 8
1 8 5 P R IN T IN G  IW . 2 . 1 7 7 9 0 7 0 . 5 1 0 0 . 0 0 2 0 8 4
1 8 6 CARBON BLACK 6 . 2 8 9 5 2 4 1. 1 0 0 - 0 .  0 0 1 4 1 3
1 87 C hE M IC A L  PREPARA - 9 7 .  5 1 7 0 7 5 - 0 .  6 5 0 0 . 0 7 1 4 9 1
1 88 P L A S T IC 8  MATLS Sc - 6 9 .  4 8 8 2 0 5 - 0 .  8 5 0 0 . 0 1 9 9 6 4
1 8 9 S Y N TH E TIC  RUBBER - 1 0 0 .  1 8 4 0 0 6 - 1 .  3 9 0 0 . 0 9 2 0 1 4
1 90 C E L L U L 0 8 IC  MAN-M - 2 8 .  9 5 7 3 8 2 - 0 .  6 1 0 0 . 0 7 9 1 9 5

ELAS 2 RSOUARE MEAN VALUE
4 . 4 1 0 0. 1 4 5 7 0 0 3. 3 5 2 6 9

- 2 .  8 9 0 0 . 8 6 5 2 0 0 13. 1 6 4 7 4
- 3 .  7 2 0 0 . 3 8 0 4 0 0 14. 0 2 1 8 2
- 1 .  6 4 0 0 . 3 0 6 3 0 0 2 4 5 . 7 6 7 1 5

3 . 0 8 0 0 . 7 2 0 9 0 0 6 5 3 . 4 0 5 6 4
1. 9 5 0 0 . 4 9 3 0 0 0 2 2 . 2 5 0 5 9
0 . 9 6 0 0 . 1 8 7 6 0 0 1 0 9 . 2 0 2 6 1
4 . 0 8 0 0 . 6 6 4 7 0 0 7 . 4 7 2 7 5
0 . 8 3 0 0 .6 7 6 6 0 0 1 2 5 . 7 8 2 2 0

- 0 .  1 10 0 .0 0 3 0 0 0 1. 5 7 B 2 4
0 . 0 0 0 0 . 0 0 0 2 0 0 18 . 5 7 6 8 4

- 0 .  6 1 0 0 . 1 2 6 1 0 0 2 2 .5 9 7 5 0
2 . 5 0 0 0 . 5 1 4 7 0 0 1 7 .2 0 0 7 6
0 . 7 1 0 0 . 0 2 9 4 0 0 3 . 5 5 2 9 4
0 . 5 6 0 0 . 0 4 0 0 0 0 9 2 . 7 8 8 3 8

- 0 .  8 5 0 0 . 5 4 9 9 0 0 1 8 3 . 8 7 6 4 3
0 . 6 4 0 0 . 4 8 0 6 0 0 2 2 0 . 7 5 2 5 0
3 . 8 2 0 0 .7 9 4 3 0 0 10 . 1 9 4 9 6
1. 2 7 0 0 . 5 5 9 7 0 0 2 3 . 4 6 5 2 6
3 . 7 4 0 0 . 8 2 7 5 0 0 2 8 5 6 . 8 9 8 4 4
0 . 4 4 0 0 . 1 1 6 0 0 0 1 4 3 . 9 7 8 9 7

- 0 .  0 2 0 0 . 0 0 0 3 0 0 1. 8 9 5 3 5
0 . 0 5 0 0 . 0 0 1 7 0 0 6 . 1 0 5 1 8
0 . 5 7 0 0 . 0 0 9 0 0 0 7 6 . 6 9 4 1 4
0 . 7 3 0 0 . 7 5 4 4 0 0 1 0 4 8 . 8 8 5 5 0
0 . 7 1 0 0 . 7 3 2 9 0 0 1 7 7 4 . 5 2 2 7 1
0 . 6 9 0 0 . 1 5 2 0 0 0 1 5 .8 0 5 2 9

- 0 .  5 1 0 0 . 0 1 6 8 0 0 1. 1 2 1 1 9
- 2 .  9 3 0 0 . 1 1 8 7 0 0 5 . 9 5 4 7 2

4 . 1 1 0 0 . 6 3 4 6 0 0 3 3 . 4 2 7 6 3
0 . 7 4 0 0 . 2 2 7 2 0 0 8 . 9 4 6 1 1
3 . 6 5 0 0 . 8 7 6 8 0 0 6 4 . 0 1 9 5 8
1. 8 5 0 0 . 4 3 9 6 0 0 7 . 3 7 5 6 2
5 . 0 4 0 0 . 7 1 1 5 0 0 12 . 1 8 0 9 0
3 .0 2 0 0 . 8 4 9 4 0 0 2 0 . 5 9 7 1 1
2 . 6 2 0 0 . 8 3 3 2 0 0 1 3 3 . 4 6 6 0 0
3 . 3 3 0 0 . 8 5 0 8 0 0 8 2 . 1 5 4 5 9

- 0 .  4 8 0 0 . 1 1 9 0 0 0 1. 1 8 9 3 1
1 .2 8 0 0 . 4 6 8 4 0 0 2 2 . 6 2 8 8 6

- 6 . 3 2 0 0 . 6 5 9 2 0 0 16 . 6 5 7 5 6
1. 3 8 0 0 . 7 3 2 2 0 0 2 1 8 . 9 2 6 1 8

- 0 .  7 8 0 0 . 0 0 6 0 0 0 2 8 . 2 5 9 3 6
1. 5 2 0 0 . 4 9 6 8 0 0 5 9 . 2 1 9 0 6
2 . 0 4 0 0 . 8 4 4 2 0 0 1 1 4 1 . 6 3 7 2 1
0 . 0 9 0 0 . 0 0 3 9 0 0 2 3 . 9 2 4 8 3
1. 1 10 0 . 5 2 6 3 0 0 2 8 . 9 7 5 6 2
3 . 1 60 0 . 1 7 7 2 0 0 12 . 9 6 6 1 8
0 . 4 8 0 0 . 0 2 2 7 0 0 4 . 1 9 9 9 7

- 0 .  1 00 0 . 0 0 2 8 0 0 5 . 6 7 5 2 1
1. 6 5 0 0 . 7 7 5 7 0 0 1 5 0 . 0 8 1 8 8
1 .8 5 0 0 . 8 4 8 9 0 0 8 0 . 9 1 7 9 4
2 . 3 9 0 0 . 8 5 8 9 0 0 7 1 . 6 1 0 0 8
1. 6 1 0 0 . 2 4 5 9 0 0 4 6 . 9 4 9 7 8

)
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SEC TITLE COEF 1 ELAS 1 COEF 2
191 NONCELLULOSIC F I 77. 187088 0. 670 0. 012373
192 DRUGS -1 8 4 . 866150 -0 . 990 0. 060989
193 SOAP 8c OTHER DET -2 .6 2 2 9 2 4 -0 .  370 0. 002442
194 POLISHES «f SANIT 34. 282738 1. 990 -0 . 008069
195 SURFACE ACTIVE A -1 7 . 507710 -0 . 910 0. 045008
196 TOILET PREPARATI - 6. 415626 - 0. 200 0. 008675
197 PAINTS & ALLIED -9 . 352512 -2 . 170 0. 002792
200 PETROLEUM REFINI -1 7 8 0 .1 9 6 5 3 3 - 1. 060 0. 047495
203 ASPHALT FELTS & -4 0 . 989914 -3 . 900 0 .0 29 1 9 6
201 FUEL O IL  (BEA235 -1 8 2 5 . 235596 -0 . 400 0. 337282
206 TIRES 8t INNER TU -7 7 6 . 625122 -1 . 840 0. 181884
207 RUBBER 8c PLASTIC 622 .08 4 4 7 3 1. 810 -0 . 441372
208 RECLAIMED RUBDER 1.415314 1. 180 -0 . 003892
209 FABRICATED RUBBE - 8. 816214 -0 .  460 0. 007978
211 RUBBER81PLASTIC H -8 1 . 969940 -2 . 720 0. 091481
210 MISC. PLASTIC PRO -1 3 8 . 901184 -0 .3 2 0 0. 040912
214 LFATHER TAWING 91. 197098 0. 490 0. 060101
215 FOOTWEAR CUT STO 4 2 .62 6 4 5 0 2. 660 -0 .  060970
216 SHOES. EXCEPT RU 3892. 708008 3. 770 -0 .  701562
217 HOUSE 8LIPPERS 5. 944226 0. 900 0. 022069
218 LEATHER GLOVES 8c -1 4 .7 8 6 7 4 5 - 0. 210 0. 630191
219 LUGGAGE -8 5 . 873392 -0 . 990 0. 397991
220 WOMENS HANDBAGS -1 8 6 . 302643 - 1. 190 0. 992040
221 PERSONAL LEATHER -1 4 . 869746 -0 . 270 0. 260638
2?2 LEATHEK GOODS. N 37. 127968 1. 190 -0 .  020792
115 LOGGING CATV’ S 8: 304. 318237 3 .0 8 0 -0 .  025957
116 SAWMILLS 8c PLANI -1 1 6 3 . 966064 -0 .  830 0. 277279
117 HXDWD DIM 8t FLOO 68. 911936 1. 400 -0 .  023274
118 SPEC PROD 8AUMIL 86. 468964 0. 860 0 036689
119 MILLWORK -4 6 . 677078 -1 .2 8 0 0 .0 2 9 2 9 0
121 VENEER 81 PLYWOOD 313. 000916 0. 940 0. 068714
126 PARTICLFBOARD 37. 098030 1. 210 - 0. 028220
127 WOOD PRODUCTS, N -13 0 . 468903 -0 . 910 0. 205770
130 WOOD CONTAINERS 8. 998690 1. 430 -0 .  003634
131 WOOD HOUSEHOLD F -6 1 8 . 678833 -2 .  490 0 .2 79 7 4 7
136 MATTRESSES b BED -9 . 038439 -2 .  480 0. 004619
137 WOOD OFUCE FURN -4 0 . 090248 -0 . 340 0 .4 2 6 9 5 6
2?5 GLASS 8c GLASS PR -4 0 . 780731 - 0. 100 0. 095415
2?6 GLASS CONTAINERS -2 2 . 329970 -1 . 640 0. 012430
2^7  CEMENT. HYDRAULI -9 2 0 . 946777 - 6. 460 0. 208032
2?8 BRICK 8> STRUCTUR 20. 012329 2. 930 -0 .  017564
2?9 CFRAMIC WALL 8; F -11 6 . 243790 -1 . 360 0 .887551
232 VITREOUS PLUMB IN -2 0 . 499629 -3 . 190 0. 083247
233 VITREOUS CHINA F -3 9 . 006126 -0 .  310 1. 029362
234 FINE EARTHUARE F 242. 826630 2. 830 -1 .4 7 9 9 2 9
235 PORCELAIN ELEC S 23. 864794 0. 670 0. 028631
236 POTTERY PRODUCTS -2 2 0 . 394073 -1 . 710 1. 497547
238 CONCRETE PRODUCT -2 1 . 899496 -2 . 990 0. 011356
239 READY MIXED CONC 1. 471138 1. 390 -0 .  000069
240 LIME -2 9 . 069221 -2 .  790 0. 084257
241 GYPSUM PRODUCTS -4 3 . 804899 - 6. 770 0. 054757
242 CUT STONE 81 STON 33. 488996 0. 830 0. 017125
243 ABRASIVE PRODUCT -3 0 . 487144 - 0. 320 0. 089735

ELAS 2 RSOUARE MEAN VALUE
0. 320 0. 105500 113. 73488
1. 550 0. 953400 331. 90100
1. 370 0. 422500 7. 00916

- 0. 950 0. 135400 17. 51500
1. 910 0. 943400 19. 24412
1. 200 0. 689800 31. 82626
3. 170 0. 494300 4. 29598
2. 060 0 .9 21 9 0 0 1669. 20264
4. 500 0 .3 92 2 0 0 11. 68497
1. 400 0. 606600 4530. 97852
2. 840 0. 740800 420. 90967

- 0. 810 0. 091000 343. 57843
- 0. 180 0. 006300 1. 19755

1. 460 0. 207900 18. 90485
3. 720 0. 515200 30. 1107!
1. 320 0. 898200 434. 62805
0. 500 0. 050400 182. 58392

- 1. 660 0. 991600 15. 97202
- 2. 770 0. 286500 1030. 15137
0. 490 0. 030700 11. 04041
1. 210 0 .0 86 9 0 0 70. 09723
1. 950 0. 580000 89. 84961
2. 150 0 .5 21 5 0 0 160. 78198
1. 270 0. 471000 54. 01060

- 0. 150 0. 000700 32. 12073
- 2. 080 0. 720500 98. 69591

1. 830 0. 443400 1398. 66724
—0. 400 0. 038500 48. 95090
0. 140 0. 037000 100. 58138
2. 280 0. 638400 36. 29308
0. 450 0. 251900 572. 66675

- 0. 210 0. 120400 30. 56581
1. 510 0. 766700 251. 86148

- 0. 430 0. 214800 5. 97893
3. 490 0. 8 37100 247. 77170
3. 480 0. 401600 2. 02407
I . 340 0. 847600 114. 93184
1. 100 0 .7 80 8 0 0 375. 99872
2. 640 0. 653500 13. 58690
7. 460 0. 592700 80. 53650

- 1. 530 0. 024900 7. 88335
2. 360 0. 540900 B4. 88303
4. 190 0. 794300 6. 48602
1. 310 0. 164000 111. 02901

- 1. 830 0. 683800 85. 63245
0. 330 0. 049200 35. 63226
2. 710 0. 674200 12B. 53430
3. 950 0. 695400 7. 41112

- 0. 390 0 .7 42 7 0 0 1. 05190
3. 750 0. 759900 9. 10832
7. 770 0. 591200 6. 46179
0. 160 0. 001400 40 .31 4 5 7
1. 320 0. 858200 95, 16663
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SEC T IT L E COEF 1 E LAS 1 COEF 2
2 4 4  ASBESTOS PRODUCT 3 2 . 2 9 4 6 7 8 0 . 8 4 0 0 . 0 0 5 3 9 9
2 4 6  M IN E R A LS . W OUND - 0 .  0 9 3 3 3 5 0 . 0 0 0 0 . 0 1 5 3 0 8
2 4 7  M IN E R A L WOOL - 2 8 .  2 7 0 5 8 4 - 3 .  0 6 0 0 . 0 2 7 3 2 3
2 4 8  NONCLAY REFRACTO - 1 5 .  5 0 5 5 7 3 - 0 .  7 7 0 0 . 0 5 2 0 4 3
2 4 9  NONMETAL M IN ER AL 6 . 7 0 9 5 8 1 0 . 2 6 0 0 . 0 7 8 6 7 3
2 S 2  BLAST FURNACES & 2 0 9 2 . 9 6 5 3 3 2 0 . 7 8 0 0 . 0 1 1 8 3 5
2 5 3  ELECTROMETALLURG 7 7 3 . 9 3 4 9 3 7 3 . 5 0 0 - 0 .  4 8 3 9 0 3
2 5 4  S I EEL W IRE & REl- 6 4 . 8 8 0 3 1 0 0 . 9 0 0 0 . 0 0 3 8 0 3
2 5 7  IRON Sc STEEL FOU 2 . 8 8 0 4 3 3 0 . 1 6 0 0 . 0 0 1 5 6 5
2 5 8  IRON & STEFL FOR 2 1 7 . 2 2 8 2 1 0 5 . 6 4 0 - 0 .  0 4 7 9 0 8
2 6 0  PRIM ARY METAL PR - 2 2 .  7 0 0 7 2 6 - 0 .  9 9 0 0 . 0 7 7 8 9 3
2 6 1  PR IM ARY COPPER 1 3 6 7 . 8 9 8 1 9 3 1. 9 1 0 > 0 . 1 6 9 2 2 6
2 6 7  COPPER R O LLING  8c 2 4 6 . 6 2 4 3 2 9 1. 2 6 0 - 0 .  0 1 3 1 3 8
2 6 2  PR IM AR Y LEAD 3 6 5 . 9 7 4 5 4 8 2 . 0 6 0 - 0 .1 4 1 2 3 8
2 6 3  PR IM AR Y ZINC 4 6 9 . 3 9 6 1 1 8 2 . 0 2 0 - 0 .  3 1 5 5 0 3
2 6 4  PR IM ARY ALUMINUM 2 6 5 . 3 9 8 4 3 8 0 . 5 0 0 0 . 0 5 0 7 3 4
2 6 5  PR IM AR Y NF METAL - 1 8 6 .  8 5 1 8 9 8 - 0 .  1 7 0 0 . 5 6 0 3 8 6
2 6 8  A IU M IN U M  R O LLIN G 6 1 . 9 1 7 5 5 7 0 . 4 2 0 0 . 0 1 4 8 2 5
2 6 9  NONFERROUS ROLL - 3 1 .  7 7 1 7 5 1 - 0 .  4 6 0 0 . 0 4 6 4 4 0
2 7 0  N*- W IRE DRAWINGS; - 1 4 8 .  6 6 6 9 3 1 - 1 .  4 4 0 0 . 0 4 7 0 0 7

2 3  A W IU N IT IO N . EXC. 9 . 2 4 4 1 1 8 0 . 2 5 0 0 . 0 1 6 6 5 7
2 5  SM ALL ARMS - 1 5 .  0 1 6 9 9 8 - 0 .  2 0 0 0 . 1 6 5 1 8 0

2 7 8  H tT A L  BARRELS. DR - 9 1 . 8 2 0 6 6 3 - 2 .  6 1 0 0 . 1 4 5 1 3 8
2 8 0  PLUM BINC  F IX T U R E 1 1 . 1 3 8 9 1 2 2 . 6 7 0 - 0 .  0 0 7 6 0 7
2 81  W rA T IN C  E Q U IP . EX - 1 8 2 .  1 4 8 6 5 1 - 4 .  3 8 0 0 . 1 6 9 1 1 5
2 8 2  FA B R IC A TE D  STRUC - 1 2 0 .  3 0 1 0 4 1 - 1 .  1 0 0 0 . 0 4 3 2 1 2
2 8 4  B O ILE R  SHOPS - 1 2 7 .  5 3 0 9 3 0 - 3 .  1 4 0 0 . 0 2 7 9 4 9
2 8 9  SCREW MACH PROD. - 4 6 4 .  7 3 7 5 4 9 - 1 .  6 1 0 0 . 1 5 8 2 8 1
2 9 0  AUTO STAM PINCS - 5 6 .  2 7 6 6 3 4 - 1 .  5 0 0 0 . 0 1 3 0 9 1
2 9 1  CROWNS Sc CLOSURE 15. 1 2 6 1 4 3 4 . 2 4 0 - 0 .  0 1 9 4 2 5
2 9 3  CUTLERY - 4 7 .  5 4 6 3 3 3 - 0 .  4 6 0 0 . 2 9 5 0 5 3
2 9 4  HAND Sc EDGE TOOL - 2 9 4 .  7 8 8 2 6 9 - 1 .  7 2 0 0 . 2 8 0 6 4 8
2 9 5  HAND SAWS Si SAW - 5 . 6 1 4 3 2 0 - 0 .  2 4 0 0 . 1 1 3 7 4 9
2 9 6  HARDWARE, N. E. C. - 1 9 2 .  8 7 7 4 7 2 - 1 .  8 4 0 0 . 0 7 3 7 1 7
2 9 9  M ISC  FAB WIRE PR 1 9 4 . 9 7 3 3 8 9 0 . 6 5 0 0 . 0 2 8 2 4 7
3 0 0  STEEL s p r i n g s , e - 1 4 5 . 0 4 8 9 2 0 - 1 .  0 3 0 0 . 5 3 6 7 3 7
3 01  P IP E . VALVES. P IP E - 5 0 7 .  0 7 5 0 1 2 - 2 .  5 7 0 0 . 1 2 0 4 8 9
3 0 2  MSTAL F O IL  i  LE A 2 7 . 6 2 7 4 1 1 0 . 3 7 0 0 . 0 6 1 3 2 2
3 0 6  S1EAM ENGINES S< - 4 2 .  6 6 9 4 3 4 - 0 .  5 5 0 0 . 0 4 7 3 6 5
3 0 7  IN TER N AL COMBUST - 4 0 4 .  9 9 0 6 0 1 - 1 .  3 5 0 0 . 1 4 2 3 2 1
3 0 8  FARM MACHINERY Sc - 3 9 3 .  6 3 2 7 5 1 - 0 .  5 3 0 0 . 1 7 1 1 7 1
3 0 9  LAWN Sc GARDEN EQ 1 6 3 . 6 0 0 6 4 7 1. 5 7 0 - 0 .  0 4 1 5 5 1
3 1 0  CONSTRUCTION MAC - 1 0 8 7 .  8 0 3 4 6 7 - 2 .  1 8 0 0 . 1 5 6 7 4 2
3 1 7  MACH TOOLS. META - 3 8 9 .  5 7 8 9 1 8 - 1 .  1 1 0 0 . 2 5 5 7 1 3
3 1 8  MACH T 0 0 L 8 . META 7 2 . 0 2 7 1 7 6 0 . 9 0 0 0 . 0 0 5 5 3 9
3 1 9  SPEC D IE S .T O O L S . - 3 4 9 .  8 8 5 1 9 3 - 2 .  4 6 0 0 . 0 7 7 2 1 2
3 2 0  POWER D RIVEN HAN - 8 3 .  1 7 4 1 9 4 - 1 .  1 4 0 0 . 1 5 7 7 4 0
3 2 1  R O LLIN G  M IL L  MAC 5 6 . 2 7 2 3 5 4 2 . 8 1 0 - 0 .  0 5 9 8 3 9
3 2 2  MSTALWORKING MAC 15 . 1 0 5 3 4 1 1. 5 4 0 - 0 .  0 0 7 7 3 5
3 2 3  FOOD PRODUCTS MA - 3 4 9 . 6 6 4 9 1 7 - 2 .  0 0 0 0 . 3 5 5 5 2 2
3 2 4  T tX T IL F  MACHINER 1 4 8 . 5 0 7 1 4 1 0 . 3 5 0 0 . 2 4 5 5 2 2
3 2 5  WOODWORKING MACH - 3 4 .  8 3 3 9 7 7 - 0 .  5 2 0 0 . 1 7 3 2 1 0
3 2 6  PAPER IN D U S T R IE S 2 6 4 . 7 8 3 9 3 6 2 . 5 2 0 - 0 .  1 6 0 7 7 0

ELAS 2 RSQUARE MEAN VALUE
0. 1 5 0 0 .0 0 0 6 0 0 3 8 . 2 1 7 4 1
1. 0 0 0 0 . 3 2 5 2 0 0 11 . 4 1 0 6 2
4. 0 6 0 0 . 5 2 4 9 0 0 9 . 2 1 6 7 5
1. 7 7 0 0 . 8 3 0 9 0 0 19 . 9 4 2 1 9
0 . 7 3 0 0 . 7 9 8 3 0 0 2 5 . 4 1 9 9 9
0 . 2 1 0 0 . 0 0 1 1 0 0 2 6 6 3 . 4 7 8 0 3

- 2 . 5 0 0 0 . 1 4 9 5 0 0 2 2 0 . 7 4 2 9 2
0. 1 0 0 0 . 0 0 0 9 0 0 7 2 . 0 5 4 1 7
0. 8 3 0 0 . 0 6 4 1 0 0 17 . 6 0 4 6 7

- 4 . 6 4 0 0 . 3 3 5 2 0 0 3 8 . 4 7 5 4 5
1. 9 9 0 0 . 7 9 8 5 0 0 2 2 . 8 1 3 8 2

- 0 . 9 1 0 0 . 2 5 3 7 0 0 7 1 6 . 0 8 2 8 9
- 0 . 2 6 0 0 . 0 1 5 5 0 0 1 9 5 . 6 1 5 4 5
- 1 . 0 6 0 0 . 2 0 7 3 0 0 1 7 7 . 4 8 3 4 3
- 1 . 0 2 0 0 . 0 8 8 3 0 0 2 3 2 . 2 2 0 3 1

0 . 4 9 0 0 .2 6 0 2 0 0 5 2 4 . 3 0 9 4 5
1. 1 7 0 0 . 4 9 0 7 0 0 1 0 4 9 . 4 5 6 7 9
0 . 5 7 0 0 . 2 1 6 6 0 0 1 4 5 . 4 8 7 7 9
1. 4 6 0 0 . 1 7 1 2 0 0 6 8 . 5 3 3 3 3
2 . 4 4 0 0 . 8 3 6 5 0 0 1 03 . 0 5 4 5 2
0 . 7 4 0 0 . 8 6 5 0 0 0 3 5 . 8 4 6 6 9
1. 2 0 0 0 . 7 7 2 4 0 0 7 3 . 6 9 2 0 8
3 . 6 1 0 0 . 5 4 4 7 0 0 3 5 . 1 5 8 2 9

- 1 . 6 7 0 0 . 2 6 9 0 0 0 4 . 1 5 7 4 5
5 . 3 8 0 0 . 6 8 7 9 0 0 4 1 . 5 7 0 2 4
2 . 1 0 0 0 . 2 9 2 6 0 0 1 0 8 . 4 7 4 4 6
4 . 1 4 0 0 . 6 2 2 8 0 0 4 0 . 5 6 9 1 7
2 . 6 1 0 0 . 4 2 0 2 0 0 2 8 7 . 3 2 4 2 8
2 . 5 0 0 0 . 5 3 9 6 0 0 3 7 . 3 1 9 1 7

- 3 . 2 4 0 0 . 3 4 2 9 0 0 3 . 5 6 1 4 5
1. 4 6 0 0 . 8 4 8 7 0 0 1 0 2 . 9 9 4 9 8
2 . 7 2 0 0 . 8 6 7 8 0 0 1 7 1 . 2 4 5 8 2
1. 2 4 0 0 .9 4 7 9 0 0 2 3 . 3 2 7 4 8
2 . 8 4 0 0 . 8 5 5 6 0 0 1 0 4 . 5 7 4 4 8
0 . 3 4 0 0 . 0 0 5 7 0 0 2 9 7 . 8 5 7 4 2
2 . 0 3 0 0 .3 8 6 0 0 0 1 4 0 . 2 4 2 3 7
3 . 5 7 0 0 . 8 2 8 2 0 0 1 9 6 . 7 4 1 6 7
0 . 6 2 0 0 . 3 8 2 2 0 0 7 3 . 5 0 3 1 0
1. 5 5 0 0 . 4 0 4 3 0 0 7 7 . 4 7 2 4 0
2 . 3 5 0 0 .6 4 7 7 0 0 2 9 9 . 9 0 2 1 0

11. 5 3 0 0 .9 2 4 6 0 0 7 3 1 . 8 0 7 5 0
- 0 . 5 7 0 0 . 2 0 9 4 0 0 1 0 3 . 8 0 1 4 1

3. 1 8 0 0 . 8 4 0 2 0 0 4 9 7 . 3 7 1 4 6
2 . 1 1 0 0 . 4 3 7 2 0 0 3 4 9 . 0 5 4 2 0
0 . 0 9 0 0 .0 0 0 5 0 0 7 9 . 3 4 9 1 4
3 . 4 6 0 0 . 6 5 4 6 0 0 1 4 2 . 0 9 8 2 1
2 . 1 4 0 0 . 8 9 8 8 0 0 7 2 . 3 5 7 3 8

- 1 . 8 1 0 0 . 4 5 9 0 0 0 2 0 . 0 2 0 4 3
- 0 .  5 4 0 0 . 0 6 4 9 0 0 9 . 7 6 2 1 7

3 . 0 0 0 0 . 7 4 4 0 0 0 1 7 4 . 1 2 7 0 8
0 . 6 4 0 0 . 0 4 1 8 0 0 4 1 9 . 2 8 5 7 1
1. 5 2 0 0 . 2 7 1 0 0 0 6 6 . 7 4 2 1 0

- 1 . 5 2 0 0 . 1 6 2 0 0 0 1 0 4 . 9 4 4 0 5

)



SEC T IT L E
3 2 7  P R IN T IN O  TRADES
3 2 8  S P E C IA L  IN D L MAC
3 1 3  ELEVATORS & MOVI
3 1 4  CONVEYEKS St-CONV
3 1 9  I IQ IS T , CRANES. & 
3 1 6  IN D L  TRUCKS h  TR
3 2 9  PUMPS fc COtf»RLSS
3 3 0  B A LL  Sc ROLLER BE
3 3 1  BLOWERS St FANS
3 3 2  IN D U S T R IA L  PATTE
3 3 3  POWER TR A N S M IS S I
3 3 4  IN D L  FURNACES *
3 3 8  ELECTRO NIC  COMPU
3 4 0  TYPEW RITERS
3 4 1  SCALES Si BALANCE
3 4 2  O F F IC E  MACHINES.
3 4 3  AUTOMATIC rtERCHA
3 4 4  COMMERCIAL LAUND 
3 4 9  R F F R IO  St H EATIN G
3 7 0  TELEPHONE St TE LE
3 7 1  R A D IO  Sc TV C0I1MU
3 7 2  ELECTRON TUBES
3 7 3  SEMICONDUCTORS &
3 7 4  ELECTRO NIC COMPO
3 9 0  INSTRUM TO MEASU 
3 5 1  TRANSFORMERS
3 9 3  MOTORS St GENERAT 
3 9 9  WELDING APPARTUS 
3 9 6  CARBON St GRAPH IT
3 9 9  HHLD R E l-R IG , FRE
3 6 0  HOUSEHOLD LAUNDR
3 6 1  E i EC HOUSEWARES
3 6 2  U 4 .D  VACUUM CLEA
3 6 3  SEWING MACHINES
3 6 4  HOUSEHOLD A P P L IA  
3 6 9  E LE C T R IC  LAMPS
3 6 6  L IG H T IN G  F IX T U R E
3 6 7  W IR IN G  DEVIC ES 
3 7 9  SIO RAG E B A TT E R IE  
3 7 6  PRIM ARY BATTER IE  
3 7 /  X -R A Y  APPARATUS
3 7 8  EN G IN E E LE C T R IC A
3 6 8  R A D IO  Si TV  P E C E I
3 6 9  PHONOGKAPH RECOR
3 8 4  MOTOR V E H IC LE S  
3 8 9  MOTOR V E H IC LE  PT
3 8 6  A IR C R A F I
3 8 7  A IR C R A F I. M IS S IL E
3 8 8  A IR C R A F I.M IS S IL E
3 8 9  S H IP  B U IL D IN G  & 

2 4  TANK8 Si T A T *  COM
3 9 1  R A ILR O A D  EQUIPME
3 9 2  MOTORCYCLES, B IC Y

COEF 1 ELA S  1 COEF 2
- 1 1 6 .  3 4 0 3 0 2 - 0 .  7 7 0 0 . 2 4 9 3 9 9

7 4 . 8 9 6 2 4 0 0 . 6 9 0 0 . 0 0 7 7 6 0
- 2 . 9 4 3 1 7 8 - 0 .  9 7 0 0 . 0 1 3 8 1 1

- 1 1 . 7 1 6 9 7 8 - 0 .  9 3 0 0 . 0 2 2 3 3 0
- 9 0 .  4 3 9 1 0 2 - 1 .  4 8 0 0 .1 9 6 9 9 1

- 1 7 3 .  8 3 7 1 2 8 - 2 .  6 6 0 0 . 1 3 8 4 9 0
- 3 4 9 .  3 9 9 7 8 0 - 1 .  8 0 0 0 . 1 2 9 8 9 9
- 2 7 7 .  3 4 6 6 1 9 - 1 .  9 0 0 0 . 2 1 9 4 3 4
- 1 8 9 .  9 0 7 9 S 9 - 3 .  2 4 0 0 .1 8 8 4 0 1

- 1 . 9 0 3 4 3 6 - 1 .  2 9 0 0 . 0 0 8 7 2 4
- 3 9 8 .  8 7 7 9 0 2 - 3 .  4 7 0 0 . 1 6 6 6 9 9

1 2 .0 7 6 0 0 2 0 . 4 3 0 0 . 0 2 0 3 7 /
7 8 . 0 6 9 0 1 8 0 . 3 1 0 0 . 0 2 4 2 7 4

- 4 1 . 7 7 0 9 8 1 - 0 .  2 6 0 0 .2 7 6 1 8 8
- 2 0 . 6 7 2 6 1 9 - 1 .  8 6 0 0 .1 0 3 1 3 4

- 4 7 9 .  1 0 4 6 1 4 - 1 .  9 6 0 0 . 9 6 6 9 0 0
- 0 .  2 9 8 1 7 2 - 0 .  0 4 0 0 . 0 1 8 8 3 3

- 1 0 .  2 3 9 8 1 9 - 0 .  9 4 0 0 . 1 1 4 6 1 9
- 1 1 6 . 0 2 0 9 8 4 - 1 .  3 2 0 0 .0 2 7 2 9 4
- 1 0 0 .  7 4 3 3 0 1 - 0 .  9 9 0 0 .0 3 7 1 1 9
- 8 9 9 .  1 2 7 8 0 8 - 1 .  4 3 0 0 .1 1 3 1 0 3

- 2 8 .  1 9 3 9 2 2 - 0 .  4 2 0 0 .0 6 9 9 6 9
- 3 8 .  8 7 1 1 6 2 - 0 .  0 4 0 0 . 2 4 7 9 3 0

- 9 1 1 . 3 1 8 0 9 4 - 1 .  3 8 0 0 .1 4 9 6 9 9
4 2 . 0 9 6 9 3 9 0 . 6 8 0 0 . 0 0 9 9 4 3

- 4 2 .  4 8 1 6 2 8 - 0 .  7 0 0 0 . 0 9 6 7 2 9
- 3 0 0 .  9 2 9 0 8 9 - 1 .  7 0 0 0 .1 1 1 8 4 1

- 4 9 .  6 8 1 9 4 1 - 2 .  2 8 0 0 . 0 7 6 9 3 3
- 2 6 .  1 9 0 6 3 9 - 0 .  7 6 0 0 . 1 0 6 9 9 0

- 1 1 4 . 0 2 3 7 2 7 - 1 .  9 1 0 0 . 1 1 3 6 9 6
- 7 .  6 6 3 7 9 6 - 1 .  6 4 0 0 .0 0 8 1 8 2
7 4 . 0 9 6 6 9 6 2 . 9 9 0 - 0 .  0 2 4 2 7 8

1. 6 2 0 8 9 1 0 . 2 9 0 0 . 0 1 0 9 7 4
- 1 4 1 .  0 2 9 9 6 8 - 0 .  8 2 0 1 .4 0 6 3 3 6
- 9 9 1 .  2 9 1 9 8 7 - 1 .  8 9 0 0 .7 9 6 9 0 1

- 7 3 .  8 1 9 2 4 4 - 1 .  0 4 0 0 . 1 0 3 1 3 7
- 1 2 4 . 4 9 4 3 2 4 - 1 .  3 1 0 0 .0 8 4 2 3 1
- 7 4 4 .  1 7 9 9 0 3 - 2 .  1 9 0 0 . 3 9 6 6 8 8

- 3 0 .  9 2 6 2 2 4 - 1 .  0 3 0 0 . 0 4 9 0 7 6
- 1 9 .  7 3 1 4 7 6 - 0 .  9 9 0 0 . 0 9 1 3 2 4

9. 8 0 7 2 6 1 0 . 0 6 0 0 . 1 2 3 0 8 6
- 2 3 9 .  2 8 1 9 8 2 - 1 .  7 7 0 0 .1 3 7 7 9 0

- 1 4 0 7 .  2 4 4 3 8 9 - 0 .  7 6 0 0 . 9 9 7 6 6 8
- 3 .  7 1 8 2 1 2 - 0 .  2 1 0 0 . 0 3 6 2 3 3

- 6 9 1 9 .  0 8 2 0 3 1 - 0 .  8 4 0 0 . 3 0 0 7 9 3
- 9 6 0 .  0 4 3 7 0 1 - 0 .  2 9 0 0 . 1 2 4 8 7 4

0 .3 9 7 2 2 3 1. 1 9 0 - 0 .0 0 3 1 2 9
0 . 0 1 9 1 3 2 0 . 1 1 0 0 . 0 1 0 2 3 7
0 . 6 0 8 9 9 6 1. 1 9 0 - 0 .  0 0 6 9 9 9

- 9 6 . 1 6 4 4 8 2 - 0 . 8 8 0 0 . 0 2 6 6 8 0
4 .1 9 6 9 6 1 1. 2 7 0 - 0 .  0 0 1 1 2 3

- 2 8 9 .  1 0 4 1 8 7 - 4 .  1 0 0 0 .0 8 0 9 3 1
- 2 6 7 .  9 1 4 7 7 1 - 0 .  3 8 0 1. 6 4 3 3 1 9

ELAS 2 RSQUARE MEAN VALUE
1. 7 7 0 0 . 7 9 9 9 0 0 1 4 9 . 6 9 9 7 1
0 . 3 1 0 0 . 0 0 3 7 0 0 1 0 8 . 9 1 9 1 2
1. 9 7 0 0 . 1 4 8 4 0 0 9. 0 8 1 7 2
1. 9 3 0 0 . 4 7 4 6 0 0 2 1 . 9 3 6 6 1
2 4 8 0 0 . 3 2 0 0 0 0 6 0 . 9 7 2 1 3
3 . 6 6 0 0 . 7 3 9 9 0 0 6 9 . 2 3 3 1 8
2 . 8 0 0 0 . 9 9 7 9 0 0 1 9 3 . 8 0 4 6 3
2. 9 0 0 0 . 6 3 8 9 0 0 1 8 4 . 2 9 1 3 9
4. 2 4 0 0 .4 9 4 9 0 0 9 8 . 9 3 7 1 4
2. 2 9 0 0 . 3 4 1 8 0 0 1. 4 7 2 1 2
4 . 4 7 0 0 .9 8 6 0 0 0 1 0 3 . 2 8 0 2 9
0 . 9 6 0 0 .0 1 6 1 0 0 2 7 .8 9 6 6 8
0 . 6 8 0 0 . 9 8 1 8 0 0 2 4 9 . 4 6 2 9 8
1. 2 6 0 0 .8 8 6 3 0 0 1 9 9 . 4 3 9 3 0
2 . 8 6 0 0 . 7 8 6 7 0 0 11 . 0 7 4 4 9
2. 9 6 0 0 . 8 6 9 0 0 0 3 0 3 . 3 9 0 3 2
1. 0 4 0 0 .1 1 0 9 0 0 7 . 1 7 6 4 7
1. 9 4 0 0 . 1 6 6 1 0 0 1 8 . 8 2 3 9 3
2 . 3 2 0 0 . 8 1 2 6 0 0 8 7 . 8 2 3 9 2
1. 9 9 0 0 . 9 2 6 9 0 0 1 0 9 . 6 8 6 2 2
2 . 4 3 0 0 . 6 0 0 6 0 0 6 0 0 . 9 2 6 6 4
1. 4 2 0 0 . 4 8 9 4 0 0 6 6 . 2 9 8 7 7
1. 0 4 0 0 . 9 9 8 4 0 0 7 9 2 . 6 9 6 2 9
2 . 3 8 0 0 . 8 0 9 3 0 0 3 7 0 . 2 1 1 6 1
0 . 3 1 0 0 . 9 6 8 9 0 0 6 1 . 3 1 8 4 7
1. 7 0 0 0 . 8 0 3 3 0 0 6 0 . 3 2 6 0 0
2 . 7 0 0 0 .7 0 0 7 0 0 1 7 6 . 9 4 8 4 6
3 . 2 8 0 0 . 4 4 4 1 0 0 2 1 . 7 0 8 9 2
1. 7 6 0 0 . 7 3 9 6 0 0 3 4 .2 9 7 0 2
2 . 9 1 0 0 . 6 9 0 6 0 0 7 9 . 4 4 0 9 8
2 . 6 4 0 0 . 1 9 8 8 0 0 4 . 6 9 1 7 1

- 1 . 9 9 0 0 . 1 9 3 1 0 0 2 8 . 9 9 9 0 7
0 . 7 4 0 0 . 7 1 6 6 0 0 6 . 4 0 0 8 6
1. 8 2 0 0 . 9 4 1 9 0 0 1 7 1 .7 2 7 0 2
2 . 8 9 0 0 .8 3 3 3 0 0 3 1 2 . 4 3 3 8 4
2 . 0 4 0 0 .9 6 2 8 0 0 7 0 . 8 2 8 0 9
2 . 3 1 0 , 0 . 8 9 3 4 0 0 9 4 .6 6 3 9 9
3 . 1 9 0 0 . 9 7 9 9 0 0 3 3 8 . 8 7 9 3 7
2 . 0 3 0 0 .7 2 9 9 0 0 2 9 . 9 0 8 4 4
1. 9 9 0 0 .9 1 0 8 0 0 2 8 . 2 1 9 2 3
0 . 9 3 0 0 . 8 9 6 3 0 0 9 3 . 4 8 7 1 4
2 . 7 7 0 0 . 4 2 9 0 0 0 1 3 2 . 4 8 8 8 3
1. 7 6 0 0 .8 3 3 9 0 0 1 8 2 9 . 4 9 3 4 1
1. 2 1 0 0 . 9 3 4 6 0 0 1 7 . 2 6 2 9 4
1. 8 4 0 0 . 7 6 9 4 0 0 7 7 0 0 . 3 6 4 2 6
1. 2 9 0 0 . 7 9 3 9 0 0 3 3 0 7 . 3 8 7 7 0

- 0 . 1 9 0 « 0 . 0 3 0 7 9 0 . 3 1 0 3 9
0 . 8 8 0 • 0 .  6 0 0 6 9 0 . 1 7 2 6 9

- 0 . 1 9 0 « 0 . 1 3 0 0 9 0 . 9 1 0 6 2
1. 8 8 0 0 . 7 9 0 7 0 0 6 3 . 3 7 7 3 3

- 0 . 2 7 0 0 . 0 0 7 4 0 0 3 . 2 9 3 3 1
9. 1 0 0 0 .9 1 4 9 0 0  . 7 0 . 4 3 3 9 3
1. 3 B 0 0 . 9 1 7 2 0 0 6 9 3 . 3 2 6 4 2



[  U 'L H  */, | U t r  C

SEC T IT L E COEF 1 ELAS 1 COEF 2
3 9 9 TRANSPORTATION E - 9 . 0 2 8 9 0 8 - 0 . 0 9 0 0 . 1 7 4 3 8 2
3 9 8 ENGINEER S. S C I I 3 . 1 8 4 2 7 8 0 . 0 7 0 0 . 0 2 9 4 4 9
3 9 9 M ECHANICAL KEASU - 3 6 8 .  2 6 0 4 9 8 - 1 .  8 7 0 0 . 2 1 7 4 2 3
4 01 SURG & MED INSTR - 2 2 .  0 9 9 9 1 1 - 0 .  9 0 0 0 . 0 9 6 4 1 2
4 0 2 SURG APP LIA N C E S - 2 9 .  3 6 9 8 S 4 - 1 .  0 2 0 0 . 0 3 2 8 0 3
4 0 3 DENTAL EQ U IP  & - 9 .  9 4 6 2 8 8 - 0 .  3 1 0 0 . 0 4 6 1 2 7
4 0 4 WATCHES. CLOCKS, - 3 8 1 .  3 7 8 9 0 6 - 0 .  8 9 0 0 . 8 1 2 4 9 2
4 0 9 LENSES, O P T IC A L 9 . 9 2 8 0 0 0 0 . 0 9 0 0 . 2 1 9 2 1 6
4 0 6 OPHTHALMIC GOODS - 1 1 7 .  2 2 9 1 9 9 - 1 .  2 0 0 0 . 3 9 3 3 1 9
4 0 7 PHOTOGRAPHIC EQU - 1 8 2 .  8 7 2 8 3 3 - 0 .  3 5 0 0 . 1 2 4 8 6 0
4 0 8 JfcWELRY. PRECIOU 4 9 3 . 0 6 0 0 9 9 2 . 3 0 0 - 0 . 1 7 1 9 4 7
4 1 0 SILVERW ARE fc PLA 1 6 6 .4 3 1 4 2 7 1. 7 8 0 - 0 . 1 3 3 9 6 9
4 1 3 COSTUME JEWELRY 3 4 . 9 1 9 4 7 9 0 . 2 7 0 0 . 1 7 4 1 9 9
4 1 4 M U SIC AL INSTRUMF - 1 6 4 .  7 8 2 8 6 7 - 1 .  3 1 0 0 . 4 0 8 9 4 9
4 1 9 CAMES, TOYS. K ID - 6 4 2 .  9 8 3 1 3 0 - 1 .  8 7 0 0 . 9 6 3 1 8 8
4 1 6 DOLLS - 9 9 .  3 8 2 9 2 3 - 0 .  8 1 0 0 . 6 8 9 9 7 2
4 1 7 SPORT & A T H .E T IC - 3 3 6 .  2 6 0 1 3 2 - 1 .  0 7 0 0 . 3 6 2 8 2 8
4 1 8 PENS & HECHANICA - 4 0 .  9 1 0 9 7 4 - 1 .  8 8 0 0 . 1 6 6 2 0 2
4 1 9 LEAD P E N C ILS  4: A - 6 . 2 6 9 3 8 9 - 0 .  6 1 0 0 . 0 7 4 4 3 7
4 2 ? A R T IF IC IA L  TREES 1 8 : 1 3 1 0 2 7 0 . 1 7 0 0 . 6 4 9 7 3 6
4 2 3 BUTTONS 1 9 . 1 9 7 8 2 4 0 . 7 3 0 0 . 0 4 2 7 7 1
4 2 4 NEEDLES. P IN S . * - 3 3 .  0 9 2 7 1 1 - 0 .  4 6 0 0 . 1 7 0 3 9 4
4 2 9 BROOMS 8c BRUSHES - 6 2 .  1 6 0 4 6 1 - 1 .  7 6 0 0 . 1 9 7 6 8 6
4 2 6 HARD SUWFACE FLO - 3 .  1 4 8 6 8 6 - 0 .  2 3 0 0 . 0 4 4 6 7 3
4 2 8 S IG N S  & A D V E R TIS . - 3 .  9 3 0 1 9 4 - 1 .  9 8 0 0 . 0 0 3 7 6 4
4 5 3 BU SIN ESS SER VIC E T 0 ; 1 9 9 3 9 1 1. 1 6 0 - 0 . 0 0 2 4 2 0
4 9 4 A D V E R T lb IN O T 0 .8 0 0 6 6 9 0 . 9 3 0 0 . 0 0 2 9 2 0

ELAS 2 RSQUARE MEAN VALUE
1. 0 9 0 0 .3 9 0 2 0 0 9 2 . 2 8 6 9 9
0 9 3 0 0 . 1 3 3 0 0 0 4 9 . 4 4 1 6 3
2 . 8 7 0 0 . 8 7 4 7 0 0 1 9 6 . 6 6 0 6 1
1. 9 0 0 0 . 9 2 4 6 0 0 4 3 . 6 9 0 8 3
2 . 0 2 0 0 . 9 4 8 8 0 0 2 8 . 7 3 8 9 9
1. 3 1 0 0 .8 9 7 1 0 0 1 7 . 9 2 2 4 8
1. 8 9 0 0 .6 9 7 4 0 0 4 2 6 . 9 7 9 9 2
0 . 9 9 0 0 . 9 2 1 2 0 0 1 9 0 . 6 1 7 8 6
2 . 2 0 0 0 . 7 2 9 3 0 0 9 7 . 1 6 0 1 0
1. 3 9 0 0 . 8 9 0 9 0 0 9 1 8 . 2 8 1 6 2

- 1 . 3 0 0 0 .0 4 2 7 0 0 2 1 3 . 7 1 3 4 4
- 0 . 7 8 0 0 . 1 9 8 7 0 0 9 3 . 1 71 9 1

0 . 7 2 0 0 . 7 0 0 2 0 0 1 2 7 . 1 1 9 3 6
2 . 3 1 0 0 . 7 6 4 3 0 0 1 2 9 . 6 9 2 8 3
2 . 8 7 0 0 .8 3 7 3 0 0 3 4 2 . 4 3 1 9 9
1. 8 1 0 0 . 4 6 9 2 0 0 1 1 7 .8 0 9 7 9
2 . 0 7 0 0 . 8 1 0 8 0 0 3 1 2 . 7 9 1 4 4
2 . 8 8 0 0 . 9 4 9 9 0 0 2 1 . 4 9 2 6 7
1. 6 1 0 0 . 8 4 0 1 0 0 10. 1 7 8 7 9
0 . 8 2 0 0 . 1 9 6 4 0 0 1 0 4 . 8 9 6 2 2
0 . 2 6 0 0 . 0 0 9 6 0 0 2 0 . 6 9 8 9 1
1. 4 6 0 0 . 2 9 4 4 0 0 7 0 . 6 4 0 7 2
2 . 7 6 0 0 . 8 2 8 9 0 0 3 9 . 1 7 8 9 6
1. 2 3 0 0 . 9 1 0 3 0 0 13 . 9 3 7 9 3
2 . 9 8 0 0 . 2 7 9 7 0 0 2 .2 2 3 8 0

- 0 . 2 4 0 • 0 .  7 3 1 6 9 0 . 1 4 6 7 9
0 . 0 4 0 0 8 9 7 0 0 0 . 8 9 3 2 1



t a b le  4 .9

SEC TITLE RSQ FIT RSQ SALES AVE. COEF. 1977 SALES

2 POULTRY AND EGGS 0.7100 0.884 1.1658 6167.0
3 MEAT ANIMALS, OTH L 0.0040 0.217 0.6450 24586.0
4 COTTON 0.7550 0.368 1.2411 1530.0
6 TOBACCO 0.2740 0.081 1.0247 2329.0
7 FRUIT,VEGETABLES,OT 0.2450 0.864 1.2388 14660.0
8 FORESTRY PRODUCTS 0.6230 -0.079 0.6068 3172.0
9 FISHERY PRODUCTS 0.0410 0.712 1.3415 2567.0

11 IRON ORES 0.2150 0.560 0.9186 3030.0
12 COPPER ORE 0.1410 0.557 1.0198 1747.0
13 OTHER NON-FERROUS 0 0.8090 0.384 0.9055 1187.0
14 COAL MINING 0.7920 0.806 1.0369 11848.0
15 NATURAL GAS EXTRACT 0.4250 0.983 1.1711 24735.0
16 CRUDE OIL EXTRACTIO 0.2330 0.953 0.8873 61000.0
17 STONE AND CLAY MINI 0.6380 0.876 1.4900 5019.0
19 NEW CONSTRUCTION 0.9190 0.591 9.6645 95693.0
20 MAINTENANCE CONSTRU 0.0430 0.998 1.3189 21893.0
22 COMPLETE GUIDED MIS 0.6670 0.988 44.4119 4643.0
30 MEAT PACKING PLANTS 0.2190 0.720 1.0356 12561.0
31 SAUSAGES & OTH PREP 0.1240 0.684 0.4917 1198.0
32 POULTRY DRESSING PL 0.0750 0.912 1.0836 1791.0
33 POULTRY & EGG PROCE 0.8900 0.947 0.9106 431.0
34 CREAMERY BUTTER 0.9460 0.812 2.0104 620.0
35 CHEESE, NATURAL & P 0.0510 0.882 0.5012 928.0
36 MILK, CONDENSED&EVA 0.9150 0.832 0.9173 1204.0
37 ICE CREAM & FROZEN 0.9810 0.634 1 .3520 826.0
38 FLUID MILK 0.1740 0.688 0.7810 3503.0
39 CANNED & CURED SEA 0.9480 0.206 1.7225 339.0
41 CANNED FRUITS & VEG 0.7770 0.924 1.1584 1667.0
42 DEHYDRATED FOOD PRO 0.0000 0.858 0.6999 352.0
45 FROZEN FRUITS & VEG 0.7610 0.923 1.1655 1073.0
46 FLOUR 5 OTH GRAIN M 0.5350 0.631 0.9533 2554.0
47 CEREAL PREPARATIONS 0.5600 0.884 1.4760 84.0
48 BLENDED S PREPARED 0.8430 0.936 1.1699 311.0
49 DOG, CAT, & OTH PET 0.1720 0.771 1.1351 265.0

237



SEC TITLE RSQ FIT RSQ SALES AVE. COEF. 1977 SALES

51 RICE MILLINGS 0.0800 0.421 1 .0528 290.0
52 WET CORN MILLING 0.0980 0.896 0.7885 1450.0
53 BREAD, CAKE, & RLTD 0.9760 -0.468 1.1892 2157.0
54 COOKIES & CRACKERS 0.5850 0.693 1.0728 194.0
55 SUGAR 0.6000 0.585 0.7128 2646.0
56 CONFECTIONERY PRODU 0.1870 0.865 0.7328 604.0
59 MALT LIQUORS 0.7720 0.962 0.9212 2267.0
60 MALT 0.8910 0.555 1.3142 466.0
61 WINES BRANDY S BRAN 0.9180 0.980 0.8184 796.0
62 DISTILLED LIQ, EXC 0.0870 0.800 0.8939 1911.0
63 BOTTLED & CANNED SO 0.7850 0.975 0.8927 773.0
64 FLAVOR EXTRACTS & S 0.8710 0.979 0.8577 2221.0
65 COTTONSEED OIL MILL 0.7380 0.313 1.3632 465.0
66 SOYBEAN OIL MILLS 0.7120 0.897 0.8813 4880.0
67 VEGETABLE OIL MILLS 0.0780 0.519 1.0773 908.0
68 ANIMAL & MARINE FAT 0.1860 0.469 0.7731 1016.0
69 ROASTED COFFEE 0.9280 0.019 1.3819 1401.0
70 SHORTENING £ COOKIN 0.4350 0.961 0.7289 1646.0
71 MANUFACTURED ICE 0.9300 0.831 1.5975 88.0
72 MACARONI S SPAGHETT 0.5730 0.897 0.9706 139.0
73 FOOD PREPARATIONS, 0.0160 0.878 1.1034 1653.0
77 CIGARS 0.4560 0.185 3.5683 18.0
79 TOBACCO STEM g REDR 0.5620 0.614 0.9430 2907.0
82 BRDWOV FAB MILLS S 0.8570 0.859 0.6847 11216.0
83 NARROW FABRIC MILLS 0.7600 0.429 1.3952 621.0
84 YARN MILLS & TEX FI 0.0390 0.961 0.8409 6243.0
85 THREAD MILLS 0.1390 0.912 1.1036 502.0
86 FLOOR COVERINGS 0.9030 0.968 1.8832 1531.0
87 FELT GOODS N.E.C. 0.7080 0.421 1.3413 140.0
89 PADDING & UPHOLSTER 0.4080 0.074 1.6919 251.0
90 PROCESSED TEXTILE W 0.1340 0.371 1.1473 189.0
91 COATED FAB, NOT RUB 0.0530 0.591 1.3460 975.0
92 TIRE CORD & FABRIC 0.0450 0.786 0.8636 868.0
93 CORDAGE & TWINE 0.6070 -0.086 1.3801 344.0
95 TEXTILE GOODS, N.E. 0.0640 0.097 0.9014 607.0

103 KNIT FABRIC MILLS -0.0260 0.493 0.8378 3873.0
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SEC TITLE RSQ FIT RSQ SALES AVE. COEF. 1977 SALES

106 HOUSEFURNISHINGS, N 0.5760 0.546 1 .2587 736.0
107 TEXTILE BAGS 0.4350 0.053 1.4732 274.0
109 PLEATING S STITCHIN 0.3350 0.009 1.1628 121.0
110 AUTO & APPAREL TRIM 0.4890 0.890 0.8592 2158.0
111 SCHIFFLI MACH EMBRO 0.3170 0.836 0.9328 129.0
112 FAB TEXTILE PRODUCT 0.1020 0.776 1.4561 928.0
115 LOGGING CAMPS & CON 0.1460 0.798 0.8881 97 89.0
116 SAWMILLS & PLANING 0.7930 0.839 1 .7226 11787.0
117 HRDWD DIM 6 FLOOR M 0.9100 0.535 1.4474 859.0
119 MILLWORK 0.9390 0.933 12.4865 3693.0
120 WOOD KITCHEN CABINE 0.4220 0.921 3.8516 1557.0
121 VENEER g PLYWOOD 0.4140 0.942 1.9576 4584.0
122 STRUC WOOD MEMBERS, 0.7280 0.936 11.9215 768.0
123 PREFAB WOOD BUILDIN 0.6600 0.949 40.9987 1788.0
124 WOOD PRESERVING 0.0740 0.780 5.1516 879.0
125 WOOD PALLETS 8 SKID 0.9460 0.964 0.7244 632.0
126 PARTICLEBOARD 0.9470 0.970 0.7520 502.0
127 WOOD PRODUCTS, N.E. 0.0440 0.921 1.0609 1963.0
130 WOOD CONTAINERS 0.8110 0.640 1.7730 496.0
133 WOOD TV & RADIO CAB 0.0060 0.090 1.8187 306.0
140 WOOD PARTITIONS & F 0.3640 0.885 4.7436 392.0
141 METAL PARTITIONS & 0.1900 0.510 3.3399 188.0
143 FURNITURE S FIXTURE 0.2470 0.848 2.0361 40.0
146 PULP MILLS 0.4810 0.408 1.3493 2828.0
147 PAPER MILLS, EXC BL 0.0160 0.939 1.0017 14385.0
148 PAPERBOARD MILLS 0.2790 0.974 0.9933 5932.0
149 ENVELOPES 0.0390 0.970 1.2561 953.0
150 SANITARY PAPER PROD 0.3840 0.972 1.3911 923.0
151 BUILDING PAPER & BO 0.8360 0.283 1.9991 508.0
152 PAPER COATING S GLA 0.7700 0.910 1.2085 2624.0
153 BAGS, EXCEPT TEXTIL 0.1210 0.822 1.0276 3092.0
154 DIE-CUT PAPER S BOA 0.4530 0.835 1.4010 1040.0
155 PRESSED G MOLDED PU 0.1740 0.002 1.3677 183.0
156 STATIONERY PRODUCTS 0.3400 0.835 . 2.1147 125.0
157 CONVERTED PAPER PRO 0.0660 0.754 1.1958 1351.0
158 PAPERBOARD CONTAINE 0.0530 0.976 0.9922 12458.0
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SEC TITLE RSQ FIT RSQ SALES AVE. COEF. 1977 SALES

161 NEWSPAPERS 0.1510 0.751 1.0293 9439.0
162 PERIODICALS 0.0770 0.836 0.9705 3363.0
163 BOOK PUBLISHING 0.8820 0.886 2.9056 2476.0
164 BOOK PRINTING 0.3530 0.747 1.0725 1896.0
165 MISC. PUBLISHING 0.3760 0.907 1.0012 1453.0
166 COMMERCIAL PRINTING 0.1060 0.959 1.0213 14111.0
167 LITHOGRAPHIC PLATEM 0.8700 0.938 0.7186 631.0
168 MANIFOLD BUSINESS F 0.7190 0.975 1.2075 2656.0
169 BLANKBOOKS S LOOSEL 0.0050 0.934 1.1522 767.0
171 ENGRAVING S PLATE P 0.3420 -0.191 1.4364 230.0
172 BOOKBINDING & RELAT 0.5690 0.503 1.5272 530.0
173 TYPESETTING 0.0080 0.781 0.9695 782.0
174 PHOTOENGRAVING 0.4490 0.007 1.9601 224.0
178 INDL CHEM, INORG S 0.0000 0.984 0.7898 30892.0
179 FERTILIZERS, NITROG 0.7190 0.961 0.7534 5880.0
180 FERTILIZERS MIXING 0.9020 0.898 1.0522 1454.0
181 AGRIC CHEMICALS, NE 0.0830 0.172 1.2310 2187.0
182 GUM & WOOD CHEMICAL 0.6700 0.530 0.9602 263.0
183 ADHESIVES & SEALANT 0.9010 0.985 1.0102 1645.0
184 EXPLOSIVES 0.3110 0.346 2.1983 672.0
185 PRINTING INK 0.1830 0.484 1.1167 908.0
187 CHEMICAL PREPARATIO 0.0840 0.630 1.1832 3339.0
188 PLASTICS MATLS & RE 0.9370 0.993 0.8728 10838.0
189 SYNTHETIC RUBBER 0.6740 0.967 0.9866 2168.0
190 CELLULOSIC MAN-MADE 0.6740 -0.076 1 .0487 873.0
191 NONCELLULOSIC FIBER 0.9560 0.980 0.9226 5351 .0
192 DRUGS 0.8970 0.984 1.2718 4990.0
193 SOAP & OTHER DETERG 0.6160 0.984 1.1913 1319.0
194 POLISHES & SANITATI 0.6460 0.915 0.8036 683.0
197 PAINTS S ALLIED PRO 0.6660 0.960 1.2286 5729.0
200 PETROLEUM REFINING 0.8920 0.969 1.0044 61066.0
201 FUEL OIL CBEA235) 0.6230 0.966 0.9247 24755.0
202 PAVING MIXTURES & B 0.1690 0.790 4.8450 1499.0
203 ASPHALT FELTS 8 COA 0.0970 0.827 2.0660 1796.0
206 TIRES S INNER TUBES -0.0040 0.907 1.0917 5311.0
208 RECLAIMED RUBBER 0.7000 0.525 1.3769 56.0
209 FABRICATED RUBBER P 0.7510 0.909 1.2294 3380.0
210 MISC.PLASTIC PRODUC 0.9250 0.973 0.7415 22032.0
211 RUBBERaPLASTIC HOSE 0.3250 0.836 1.1906 1409.0
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SEC TITLE RSQ FIT RSQ SALES AVE. COEF. 1977 SALES

214 LEATHER TANNING S F 0.8410
225 GLASS S GLASS PROD, 0.4790
226 GLASS CONTAINERS 0.4240
227 CEMENT, HYDRAULIC 0.9300
228 BRICK 8 STRUCTURAL 0.8370
229 CERAMIC WALL & FLOO 0.5500
230 CLAY REFRACTORIES 0.2040
231 STRUCTURAL CLAY PRO 0.7280
232 VITREOUS PLUMBING F 0.7010 
235 PORCELAIN ELEC SUPP 0.3900
237 CONCRETE BLOCK & BR 0.8390
238 CONCRETE PRODUCTS, 0.2670
240 LIME 0.6150
241 GYPSUM PRODUCTS 0.8260
242 CUT STONE & STONE P 0.9050
243 ABRASIVE PRODUCTS 0.2570
244 ASBESTOS PRODUCTS 0.5370
245 GASKETS, PACKSSEAL 0.7460
246 MINERALS, GROUND OR 0.6360
247 MINERAL WOOL 0.0080
248 NONCLAY REFRACTORIE 0.5020
249 NONMETAL MINERAL PR 0.5010
252 BLAST FURNACES & ST 0.9490
253 ELECTROMETALLURGICA 0.7960
254 STEEL WIRE & RELATE 0.7470
255 COLD FINISHING OF S 0.9230
256 STEEL PIPE 8 TUBES 0.8030
257 IRON & STEEL FOUNDR 0.1000
258 IRON & STEEL FORGIN 0.6050
259 METAL HEAT TREATING 0.6750
260 PRIMARY METAL PROD, 0.9470
261 PRIMARY COPPER 0.6770
262 PRIMARY LEAD 0.8280
263 PRIMARY ZINC 0.0840
264 PRIMARY ALUMINUM 0.0980
265 PRIMARY NF METALS, 0.4620
267 COPPER ROLLING & DR 0.6760
268 ALUMINUM ROLLING & 0.8510
269 NONFERROUS ROLL S D 0.5370
270 NF WIRE DRAWING&INS 0.6700
271 ALUMINUM CASTINGS 0.5530
272 BRASS,BRONZE,COPPER 0.8330
274 NONFERROUS FORGINGS 0.0150
277 METAL CANS 0.2850
278 METAL BARRELS,DRUMS 0.7560
279 METAL SANITARY WARE 0.8840

0.916 1.0082 1385.0
0.986 0.9867 3851 .0
0.907 1.0155 3576.0
0.911 1.7640 3109.0
0.251 18.8466 736.0
0.425 9.9106 346.0
0.749 1.4446 468.0
0.049 12.6403 208.0
0.864 5.4427 363.0
0.656 2.7463 385.0
0.429 10.4760 1014.0
0.823 6.0193 2595.0
0.874 0.9601 491.0
0.802 5.2955 929.0
0.571 14.7960 273.0
0.883 0.9375 1370.0

-0.068 2.4027 986.0
0.402 1.2990 1216.0
0.862 0.8818 999.0
0.878 3.4751 1638.0
0.778 1 .6752 736.0
0.872 0.7562 322.0
0.906 1.0710 43602.0
0.851 0.8928 1447.0
0.895 1.0124 2290.0
0.934 0.8204 2732.0
0.834 0.9744 2453.0
0.894 1.1836 10719.0
0.567 1.2408 3371.0
0.872 0.8356 715.0
0.969 0.7710 1004.0
0.855 0.5239 3380.0
0.688 0.7667 1555.0
0.584 0.8533 832.0
0.918 0.7751 6081.0
0.796 0.8370 2938.0
0.525 1.3901 3837.0
0.976 0.8364 6780.0
0.164 0.9301 2706.0
0.979 1.7215 5862.0
0.865 1.1823 2231.0
0.555 1.3366 645.0
0.724 1.2139 561.0
0.862 1.0488 7398.0
0.888 1.0962 982.0
0.561 7.5273 384.0
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SEC TITLE RSQ FIT RSQ SALES AVE. COEF. 1977 SALES

280 PLUMBING FIXTURES, 0.7800
282 FABRICATED STRUCTUR 0.7560
283 RETAL DOORS,SASH,TR 0.8020
284 BOILER SHOPS 0.2240
285 SHEET METAL WORK 0.4460
286 ARCHITECTURAL METAL 0.1070
287 PREFAB METAL BUILDI 0.9140
288 MISCELLANEOUS METAL -0.0070
289 SCREli MACH PROD,BOL 0.7770
290 AUTO STAMPINGS 0.8640
291 CROWNS & CLOSURES 0.9280
292 METAL STAMPINGS, N. 0.9060
293 CUTLERY 0.1080
294 HAND & EDGE TOOLS, 0.0010
295 HAND SAWS S SAW BLA 0.9180
296 HARDWARE, N .E .C . 0.7030
297 PLATING & POLISHING 0.0140
298 METAL COATING & ALL 0.5610
299 MISC FAB WIRE PROD' 0.8970
300 STEEL SPRINGS, EXC 0.0090
301 PIPE,VALVES,PIPE FI 0.0080
302 METAL FOIL & LEAF 0.3810
303 FABRICATED METAL PR 0.1250
307 INTERNAL COMBUST EN 0.8860
309 LAWN S GARDEN EQUIP 0.0240
310 CONSTRUCTION MACH & 0.5910
311 MINING MACH,EXC OIL 0.2970
312 OIL FIELD MACHINERY 0.0960
313 ELEVATORS & MOVING 0.4550
314 CONVEYERS 5 CONVEYI 0.4890
315 HOIST, CRANES, & MO -0.0290
316 INDL TRUCKS & TRACT 0.4530
317 MACH TOOLS, METAL C 0.2490
319 SPEC DIES,TOOLS,MAC 0.3820
320 POWER DRIVEN HAND T 0.7200
321 ROLLING MILL MACHIN 0.7460
322 METALWORKING MACHIN 0.7470 
326 PAPER INDUSTRIES MA 0.5480
329 PUMPS S COMPRESSORS 0.7740
330 BALL'S ROLLER BEARI 0.1470
331 BLOWERS & FANS 0.3490 
333 POWER TRANSMISSION 0.4860
336 CARBURETORS,PISTONS 0.2530
337 NON-ELEC MACHINERY, 0.8540

0.887 3.3258 1082.0
0.872 9.7513 4839.0
0.502 8.3301 2944.0
0.941 2.9636 4094.0
0.860 4.5430 4414.0
0.801 13.3199 942.0
0.950 10.7562 1348.0
0.558 27.6428 1248.0
0.859 1.1985 5232.0
0.960 1.1060 8595.0

-0.131 1.2984 528.0
0.949 1.1697 3680.0
0.893 1.3355 204.0
0.941 1.4132 1591.0
0.971 0.9162 286.0
0.976 1.2115 4682.0
0.944 0.9662 1844.0
0.846 0.7384 1559.0
0.766 1.4234 4003.0
0.838 1.0746 810.0
0.982 2.3827 5759.0
0.898 0.8353 871.0
0.831 1.0510 3024.0
0.984 0.7138 5086.0
0.719 0.8955 293.0
0.881 0.8382 2000.0
0.630 0.6777 389.0
0.502 1.3459 936.0
0.117 3.4695 434.0
0.893 1.1817 346.0
0.394 2.4345 503.0
0.907 0.4734 143.0
0.881 1 .2047 633.0
0.901 0.9747 3814.0
0.903 1.5242 266.0
0.775 1.1375 43.0
0.892 0.8067 156.0
0.458 0.5675 153.0
0.946 0.9739 2820.0
0.936 0.9438 2315.0
0.904 1.2433 871.0
0.955 1.0316 2846.0
0.436 1.6155 1420.0
0.952 0.7205 6176.0
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SEC TITLE RSQ FIT RSQ SALES AVE. COEF. 1977 SALES

340 TYPEWRITERS -0.3670 0.159 1.1855 28.0
342 OFFICE MACHINES, N. 0.7000 0.788 1.3184 119.0
343 AUTOMATIC WERCHANDI 0.7660 0.554 0.9840 74.0
344 COMMERCIAL LAUNDRY 0.1040 0.682 1.4348 40.0
347 SERVICE IND MACH, N 0.8410 0.952 2.8539 632.0
350 INSTRUM TO MEASURE 0.0890 0.917 1.3395 620.0
352 SUITCHGEARSSWITCHBO 0.2290 0.843 1.9835 1947.0
353 MOTORS S GENERATORS 0.7120 0.932 1.1958 4028.0
354 INDUSTRIAL CONTROLS 0.5440 0.976 0.8292 1685.0
355 WELDING APPARTUS, E 0.2970 0.782 1.3544 514.0
356 CARBON & GRAPHITE P 0.1420 0.818 1.0021 604.0
357 ELEC INDL APPARATUS 0.4560 0.352 1.2748 340.0
364 HOUSEHOLD APPLIANCE 0.7010 0.962 1.3885 1101.0
366 LIGHTING FIXTURES £ 0.0400 0.931 2.2733 2520.0
367 WIRING DEVICES 0.5760 0.948 1.9454 3229.0
368 RADIO & TV RECEIVIN 0.8470 0.973 1.1892 1255.0
370 TELEPHONE & TELEGRA 0.5250 0.915 0.8867 1450.0
371 RADIO S TV COMMUNIC 0.6420 0.954 3.2148 10994.0
372 ELECTRON TUBES 0.5320 0.662 1.7186 1198.0
373 SEMICONDUCTORS S RE 0.9620 0.975 0.6534 4509.0
374 ELECTRONIC COMPONEN 0.5120 0.953 0.8223 6400.0
375 STORAGE BATTERIES 0.3590 0.822 0.8832 985.0
378 ENGINE ELECTRICAL E 0.3060 0.830 0.9118 2586.0
379 ELECTRICAL EQUIPMEN 0.1640 0.639 1.2161 417.0
382 TRUCK S BUS BODIES 0.8000 0.934 0.4715 1163.0
385 MOTOR VEHICLE PTS&A 0.3510 0.945 0.9175 35951.0
387 AIRCRAFT,MISSILE EN 0.8450 0.914 1.9651 4261.0
388 AIRCRAFT,MISSILE EQ 0.8790 0.904 1.5075 4345.0
394 MOBILE HOMES 0.6090 0.809 58.4337 3098.0
398 ENGINEER G SCI INST 0.2830 0.525 3.0898 1016.0
399 MECHANICAL MEASURIN 0.4220 0.795 1.5780 1743.0
400 AUTOMAT TEMPERATURE 0.7230 0.791 1.6848 1062.0
401 SURG 6 MED INSTRUME 0.6420 0.906 1.2491 322.0
402 SURG APPLIANCES & S 0.4300 0.962 1.1530 1335.0
403 DENTAL EQUIP S SUP 0.6620 0.956 1.2079 358.0
404 WATCHES, CLOCKS, & 0.8110 0.929 0.4547 682.0
405 LENSES, OPTICAL INS 0.7890 0.924 2.4531 405.0
407 PHOTOGRAPHIC EQUIPS 0.9700 0.992 1.0456 4148.0
410 SILVERWARE & PLATED 0.7330 0.293 2.1390 143.0
419 LEAD PENCILS & ART 0.9220 0.883 3.6894 168.0
420 MARKING DEVICES 0.2210 0.641 2.3125 205.0
421 CARBON PAPER 3, INK 0.1050 0.867 1.4890 438.0
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SEC TITLE RSQ FIT RSQ SALES AVE. COEF. 1977 SALES

422 ARTIFICIAL TREES & 0.3120 0.446 1.0295 202.0
423 BUTTONS 0.7190 0.393 1 .3850 98.0
424 NEEDLES, PINS, S FA 0.0690 0.484 1.1168 531.0
425 BROOMS & BRUSHES 0.7050 0.973 1.4163 414.0
426 HARD SURFACE FLOOR 0.2480 0.811 2.0214 271.0
427 BURIAL CASKETS & VA 0.7430 0.925 0.8574 441.0
428 SIGNS & ADVERTIS DI 0.1200 0.064 1.1353 1162.0
429 MANUFACTURING, N.E. 0.4610 0.874 0.9353 1274.0
432 RAILROADS 0.8980 0.616 1.1147 12098.0
433 BUSSES AND LOCAL TR 0.9870 0.201 1.7174 4120.0
434 TRUCKING 0.9130 0.980 0.7758 29965.0
435 WATER TRANSPORTATIO 0.2650 0.695 0.7005 4998.0
436 AIRLINES 0.9020 0.939 0.6934 11272.0
437 PIPELINES 0.6020 0.923 1.2977 2866.0
438 FREIGHT FORWARDING 0.9790 0.431 1.4040 1803.0
439 TELEPHONE AND TELEG 0.9400 0.979 0.8724 28268.0
440 RADIO AND TV BROADC 0.0220 0.773 0.9547 8321.0
441 ELECTRIC UTILITIES 0.9380 0.987 0.7750 34743.0
442 EATING S DRINKING P 0.0940 0.926 0.9227 19020.0
443 NATURAL GAS 0.1100 0.831 0.6725 19159.0
444 WATER AND SEWER SER 0.5890 0.754 0.9769 3587.0
445 WHOLESALE TRADE 0.8080 0.971 0.9926 80659.0
446 RETAIL TRADE 0.7880 0.038 3.0016 16265.0
447 BANKS,CREDIT AGEN., 0.0160 0.866 1.0790 21527.0
448 INSURANCE 0.0690 0.965 0.5272 17823.0
450 REAL ESTATE 0.6600 0.876 1.0916 79961.0
451 HOTEL AND LODGING P 0.6730 0.928 1.1811 5494.0
452 PERSONAL + REPAIR S 0.9360 0.184 1.2848 7240.0
453 BUSINESS SERVICES 0.9750 0.990 0.9339 98961.0
454 ADVERTISING 0.8880 0.922 1.1614 37948.0
455 AUTO REPAIR 0.0600 0.898 1.0682 17462.0
456 MOVIES + AMUSEMENTS 0.9480 0.980 0.5165 3738.0
457 MEDICAL SERVICES 0.9550 0.979 5.0915 17399.0
458 PRIVATE SCHOOLS + N 0.4250 0.823 0.9800 6659.0
459 POST OFFICE 0.4680 0.800 1.3432 9697.0
460 FED, SSL GOV. ENTER 0.9540 0.935 1.8503 4902.0
463 SCRAP AND USED 0.9010 0.929 0.8184 6352.0
464 UNIMPORTANT IND.(DU 0.5870 0.986 0.4980 4134.0
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TABLE 4. 117SIMUL. RUN —  INFORUM BABE

1 9 7 7  1 9 7 9

HOUSEHOLD A P P L IA N C E S  1 0 .3 4  10 . 9 6
3 9 8  HOUSEHOLD COOKING EQUIPMENT 1 .9 4  1 .9 7
3 5 9  HHLD R E FR IG . FREEZERS 1. 9 5  2 . 13
3 6 0  HOUSEHOLD LAUNDRY EQUIPMENT 1 .7 7  1 .7 5
3 6 1  E i EC HOUSEWARES Si FANS 2 . 4 6  2 . 4 5
3 6 2  HHLD VACUUM CLEANERS 0 . 7 3  0 .8 1
3 6 3  SEWING M ACHINES 0 . 14  O. 13
3 6 4  HOUSEHOLD A P P L IA N C E S 'N E C  1 .4 6  1 .7 1

M I8 C  E l E C T R IC A L  EQ 17 . 0 9 16 5 8
3 6 5 E LE C TR IC  LAMPS 1 .6 7 1. 7 7
3 6 6 L IG H T IN G  F IX T U R E S  *  EQUIPMENT 3 . 3 3 3 . 4 3
3 6 7 W IR IN G  D E V IC E S 3 . 0 7 3. 7 3
3 7 5 STORAGE B A T T E R IE S 2 . 0 3 1. 8 2
3 7 6 PRIMARY B A T T E R IE S . DRYfcWET 0 . 7 3 0 . 6 8
3 7 7 X -R A Y  APPARATUS <t TUBES 2 . 2 2 1. 17
3 7 8 ENGINE E L E C T R IC A L  EQUIPMENT 3 . 3 7 3 . 2 6
3 7 9 E) E C T R IC A L  EQUIPM ENT 0 . 6 5 0 . 71

ro
TV SETS. R A D IO S . PHONOGRAPHS 6 . 0 3  6 . 4 5

v 3 6 8  R A D IO  fr TV  R E C E IV IN G  SETS 4 . 8 7  5 . 5 6
V -  3 6 9  PHONOGRAPH RECORDS *  TAPE 1 .1 6  0 . 8 9

I MOTOR V E H IC L E 8  1 2 0 . 9 3  1 1 2 .2 9
3 8 2  TRUCK & BUS B O D IE S  4 .0 1  3 . 19
3 8 3  TRUCK T R A IL E R S  1 . 8 8  2 . 54
3 8 4  MOTOR V E H IC LE S  7 3 .0 1  6 3  9 9
3 8 5  MOTOR V E H IC LE  PTS8.ACCESS0RIES 4 2 . 0 2  4 2 . 5 7

AEROSPACE 3 1 . 1 8  3 8 . 19
2 2  COMPLETE G U ID ED  M IS S IL E S  4 . 8 9  5 . 0 2

3 8 6  A IR C R A FT 13 . 8 3  1 8 .3 2
3 8 7  A IR C R A F T . M IS S IL E  E N G I I ^ 8 .  ENG 5 . 8 8  6 . 8 6
3 8 8  A IR C R A F T . M IG S IL E  EQ. NEC 6 . 5 8  7 . 9 8

S H IP S . BOATS 8 . 2 0  8 . 9 5
3 8 9  S H IP  B U IL D IN C  *  R E P A IR IN G  6 . 1 0  6 . 8 6
3 9 0  BOAT B U IL D IN G  lc R E P A IR IN G  2 . 1 0  2 . 0 9

> OTHER TRANSP. E Q U IP . 8 . 5 8  9 . 8 6
2 4  TANKS fr TANK COMPONENTS 0 . 9 2  0 . 8 5

3 9 1  RAILRO AD  EQUIPM ENT 4 . 4 5  6 . 55
3 9 2  MOTORCYCLES. B IC Y L E S . « » T S  1 .1 8  0 . 5 3
3 9 3  TRAVEL T R A IL E R S  8. CAMPERS 1 . 2 2  1 .0 6  
3 9 5  TRANSPORTATION E Q U IP .N E C  0 . 8 2  0 . 8 6

j

1. OUTPUT BY PRODUCINO SECTOR (1 9 7 7 4 )

1 9 8 2 1 9 8 3 1 9 8 5 1 9 8 7 1 9 9 0 1 9 9 9

9 . 2 3 10 . 0 2 11. 3 5 11 . 8 9 1 3 . 0 0 1 3 . 9 9
1. 4 9 1. 6 3 1. 8 5 1. 91 2 . 0 3 2 . 0 7
1. 6 7 1. 81 2 . 0 3 2 . 11 2 . 2 7 2 . 3 8
1. 3 6 1. 4 6 1. 61 1. 6 9 1. 7 9 1. 7 6
2 . 16 2 . 3 4 2 . 6 8 2 . 8 4 3 . 18 3 . 9 2
0 . 6 6 0 . 7 0 0 . 8 0 0 . 8 4 0 . 9 3 1. 0 2
0 . OB 0 . 0 9 0 . 10 0 . 11 0 . 13 0 . 16
1. 8 2 1. 9 9 2 . 2 7 2 . 4 3 2 . 71 3 . 0 8

15 . 9 6 16 . 9 0 19. 31 19 . 3 7 2 0 . 8 9 2 2 .  9 3
1. 7 2 1. 8 0 1. 9 6 1. 9 8 2 . 12 2 . 2 8
3 . 3 6 3 . 4 9 4 . 0 4 4 . 13 4 . 4 6 4 . 8 8
3 . 71 3 . 8 0 4 . 3 7 4 . 3 8 4 . 6 9 9 . 17
2 . 0 7 2 . 2 0 2 . 4 9 2 . 9 7 2 . 7 7 3 . 0 9
0 . 6 2 0 . 6 8 0 . 7 7 0 . 7 9 0 . 8 4 0 . 9 2
1. 0 6 1. 31 1. 5 7 1. 4 9 1. 6 4 1. 9 2
2 . 8 2 2 . 9 8 3 . 4 0 3 . 4 0 3 . 6 0 3 . 8 8
0 . 5 9 0 . 6 2 0 . 7 0 0 . 7 3 0 . 7 9 0 . 8 4

5 . 6 6 6 . 12 7 . 0 3 7 . 9 4 8 . 9 0 9 . 4 7
4 . 7 5 5. 19 9. 9 6 6 . 4 9 7 . 3 2 8 . 2 6
0 . 91 0 . 9 3 1. 0 6 1. 0 9 1. 18 1. 21

8 0 . 2 0 8 5 . 3 4 1 07 . 9 2 1 1 1 . 9 2 1 1 8 . 9 8 1 3 0 . 0 9
3 . 3 2 3 . 5 8 9 . 12 9 . 61 6 . 19 7 . 14
1. 61 1. 6 7 2 . 6 0 2 . 7 2 2 . 7 0 2 . 8 7

4 3 . 11 4 7 . 1 0 9 9 . 7 2 6 2 . 2 0 6 6 . 6 9 7 3 . 8 3
3 2 . 16 3 2 . 9 9 4 0 . 4 8 4 1 . 0 0 4 3 . 4 4 4 6 .  2 9

4 3 . 0 8 4 8 . 1 2 9 1 . 7 8 9 9 . 4 9 6 0 . 01 6 6 . 19
7 .  17 7 . 3 3 7 . 3 9 8 . 01 8 . 9 9 1 0 . 3 9

2 0 . 0 4 2 2 . 7 0 2 9 . 17 2 7 . 3 3 2 9 . 8 0 3 3 . 6 8
7 . 9 9 9 . 2 0 9 . 9 0 10 . 3 9 10 . 9 6 1 1 . 16
7 . 8 8 8 . 8 9 9 . 3 7 9 . 7 3 10 . 2 9 1 0 . 9 2

9 . 21 9 . 7 8 1 1 .2 1 12 . 4 0 13 . 8 3 1 9 . 9 8
6 . 9 2 7 . 0 5 8  11 9 . 2 2 10 . 14 1 1 . 9 7
2 . 2 8 2 . 7 3 3 . 1 0 3 . 1 8 3 . 6 9 4 . 01

9. 5 6 10. 7 9 12. 8 4 13 . 7 4 1 9 . 0 3 16 . 9 4
2 . 3 8 2 . 7 7 3 . 19 3 . 4 2 3 . 8 8 4 . 6 0
4 . 8 3 5. 15 6 . 0 9 6 . 9 6 6 . 4 4 6 . 8 9
0 . 6 3 0 . 8 9 1. 3 3 1. 41 2 . 0 7 2 . 6 3
0 . 8 0 1. 0 0 1. 14 1. 19 1. 3 3 1. 4 2
0 . 9 2 0 . 9 7 1. 14 1. 2 0 1. 31 1. 4 3

J



TABLE 4. 1 ft S IKUL. RUN —  INFORUM BASE

HOUSEHOLD A P P L IA N C E S
3 9 8  HOUSEHOLD COOKING EQUIPMENT
3 9 9  HHLD R E FR IG . FREEZERS
3 6 0  HOUSEHOLD LAUNDRY EQUIPMENT
3 6 1  E i EC HOUSEWARES & FANS
3 6 2  HHLD VACUUM CLEANERS
3 6 3  SEWING MACHINES
3 6 4  HOUSEHOLD A P P L IA N C E S .N E C

M ISC  E L E C T R IC A L  EQ 
3 6 9  E l EC TR IC  LAM P8
3 6 6  L IG H T IN G  F IX T U R E S  It  EQUIPMENT
3 6 7  W IR IN G  D E V IC E S  
3 7 9  STORAGE B A T T E R IE S
3 7 6  PRIMARY B A T T E R IE S , DRYltWET
3 7 7  X -R A Y  APPARATUS I t  TUBE8
3 7 8  ENG INE E L E C T R IC A L  EQUIPMENT
3 7 9  E l E C TR IC A L EQUIPM ENT

TV SETS. R A D IO S , PHONOGRAPHS
3 6 8  R A D IO  *  TV R E C E IV IN G  SETS
3 6 9  PHONOGRAPH RECORDS & TAPE

MOTOR V E H IC LE S
3 8 2  TRUCK & BUS B O D IE S
3 8 3  TRUCK T R A ILE R S
3 8 4  MOTOR V E H IC LE S  
3 8 9  MOTOR V E H IC LE  P T 8 & A C C E 8S 0 R IE 8

AEROSPACE 
2 2  COMPLETE GUIDED M IS S IL E S  

l  3 8 6  A IR C R A FT
3 8 7  A IR C R A F T , M IS S IL E  EN G IN E S . ENG
3 8 8  A IR C R A F T ,M IS S IL E  EQ. NEC

S H IP S , BOATS
3 8 9  S H IP  B U IL D IN G  & R E P A IR IN G
3 9 0  BOAT B U IL D IN C  It  R E P A IR IN G

OTHER TRANSP. E Q U IP .
( 2 4  TANKS St TANK COMPONENTS

3 9 1  R AILRO AD  EQUIPMENT
3 9 2  MOTORCYCLES, B IC Y LE S .S cP TS
3 9 3  TNAVEL T R A IL E R S  St CAMPERS 
3 9 9  TRANSPORTATION E Q U IP ,N E C

l\>
£

1 9 7 7

7 . 19  
1. 0 6  
1. 2 7  
1. 4 6  
1. 88 
0 . 9 8  
O. 17  
0 . 7 7

3 . 4 2  
0 . 7 6  
0 . 4 9

0 . 9 6  
0 . 9 6

O. 3 6  
0 . 3 4

7 . 6 6  
6. 68 
O. 9 8

4 4 . 3 3

4 3 . 7 6  
0 . 9 6

O. 4 3

O: 4 3

I .  71  

1. 71 

3 . 0 6

1. 9 8  
1. 18
0 . 3 0

1 9 7 9

7 . 4 9  
1. 19  
1. 4 0  
1. 4 4  
1. 8 9  
0 . 6 4  
O. 19  
0 . 81

3 . 71  
0 . 8 4  
0 . 4 9

O. 9 7  
0 . 6 4

0 . 3 7  
0 . 3 9

7 . 7 6  
7 . 0 6  
0 . 7 0

4 2 . 3 8

4 1 . 7 8  
0 . 6 0

0 . 7 8

0 . 7 8

1. 6 4

1. 6 4

2 . 71

1. 4 2
O. 9 9  
O. 3 0

2 . PERSONAL CONSUMP. EXPEND. BY I /O  SECTOR (1 9 7 7 4 )

1 9 8 2 1 9 8 3 1 9 8 9 1 9 8 7 1 9 9 0 1 9 9 9

6 . 4 9 6 . 9 9 7 . 4 9 7 . 8 8 8 . 6 8 9 . 2 9
0 .9 1 0 . 9 3 1. 0 4 1. 0 9 1. 19 1. 2 4
1. 19 1. 2 2 1. 3 8 1. 4 6 1. 61 1. 7 2
1. 16 1. 17 1. 2 9 1. 3 4 1. 4 2 1. 41
1. 7 4 1. 7 9 2 . 0 2 2 . 1 6 2 . 41 2 . 6 9
0 . 9 4 0 . 9 6 0 . 6 3 0 . 6 7 0 . 7 3 0 . 7 8
0 . 16 0 . 1 7 O. 19 0 . 2 0 0 . 2 2 0 . 2 4
0 . 7 4 0 . 7 7 0 . 8 9 0 . 9 7 1. 11 1. 2 9

3 . 9 9 3 . 7 2 4 . 13 4 . 3 6 4 . 7 8 9 . 21
0 . 8 2 0 . 8 9 0 . 9 4 0 . 9 9 1. 0 8 1. 17
0 . 4 6 0 . 4 9 0 . 9 9 0 . 6 6 0 . 7 7 0 . 9 0

0 . 9 7 0 . 9 9 1 .0 6 1. 11 1. 18 1. 2 9
0 . 9 7 0 . 9 9 0 . 6 7 0 . 7 0 0 . 7 7 0 . 8 3

0 . 4 3 0 . 4 4 0 . 4 7 0 . 4 9 0 . 9 2 0 . 9 6
0 . 3 4 0 . 3 9 0 . 3 9 0 . 4 2 0 . 4 6 0 . 9 0

7 . 7 8 8 . 11 9 . 2 6 9 . 7 7 1 0 . 8 4 1 1 . 9 9 ')
7 . 0 3 7 . 3 4 8 . 4 0 8 . 8 9 9 . 9 0 10 . 6 4
0 . 7 4 0 . 7 7 0 . 8 6 0 . 8 8 0 . 9 9 0 . 9 9

V •

39. 7 0 4 0 . 9 2 4 6 . 4 9 4 7 . 0 0 4 9 . 9 2 9 9 . 4 6

39. 01 3 9 . 8 2 4 9 . 7 0 4 6 . 21 4 8 . 6 7 9 4 . 9 9
)

0 . 6 8 0 . 7 0 0 . 7 9 0 . 7 9 0 . 8 9 0 . 91
\

0 . 9 9 1. 2 2 1 .3 8 1. 4 0 1. 6 3 1. 7 4
)

0 . 9 9 1. 2 2 1. 3 8 1. 4 0 1. 6 3 1. 7 4 )

1. 7 9 2 . 2 2 2 . 91 2 . 5 4 2 . 9 6 3 . 19
*

1. 7 9 2 . 2 2 2 . 91 2 . 9 4 2 . 9 6 3 . 19 I

2 . 6 3 2 . 9 3 3 . 2 9 3 . 4 0 3 . 8 2 4 . 0 3

1. 9 6 1. 6 9 1. 8 6 1. 9 6 2 . 17 2 . 31
0 . 7 4 0 . 9 3 1. 0 4 1. 0 4 1. 21 1. 2 7 )
0 . 3 3 0 . 3 9 0 . 3 9 0 . 4 0 0 . 4 3 0 . 4 4

J
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TABLE 4. 1 0 S IK U L . RUN —  INFO RUM BASE

HOUSEHOLD A P P L IA N C E S
3 9 8  HOUSEHOLD COOKING EQUIPMENT
3 9 9  ItH LD  R E FR IG . FREEZERS
3 6 0  HOUSEHOLD LAUNDRY EQUIPMENT
3 6 1  E l EC HOUSEWARES Sc FANS
3 6 2  HHLD VACUUM CLEANERS
3 6 3  SEWING M AC HINE8
3 6 4  HOUSEHOLD A P P L IA N C E S .N E C

M IS C  E L E C T R IC A L  EQ 
3 6 9  E IE C TR 1C  LAMPS
3 6 6  L IG H T IN G  F IX T U R E S  *  EQUIPMENT
3 6 7  W IR IN G  D E V IC E S  
3 7 9  8T0RAGE B A TT E R IE S
3 7 6  PRIM ARY B A T T E R IE S . DRYMJET
3 7 7  X -R A Y  APPARATUS Sc TUBES
3 7 8  EN G IN E E L E C T R IC A L  EQUIPM ENT
3 7 9  E lE C T R IC A L  EQUIPM ENT

TV SETS. R A D IO S , PHONOGRAPHS
3 6 8  R A D IO  fr TV  R E C E IV IN G  SETS
3 6 9  PHONOGRAPH REC0RD8 & TAPEi

MOTOR V E H IC L F 8  
3 8 2  TRUCK & BUS B O D IE S  

( 3 8 3  TRUCK TR A ILE R S
3 8 4  MOTOR V E H IC LE 8  
3 8 9  MOTOR V E H IC LE  P T8& A C C E 8S O R IE 8

AEROSPACE •
2 ?  COMPLETE G U ID ED  M IS S IL E S

3 8 6  A IR C R A FT
3 8 7  A IR C R A F T .M IS S IL E  E N G IN E S .E N O
3 8 8  A IR C R A F T . M IS S IL E  EQ. NEC

S H IP S . BOATS
3 8 9  S H IP  B U IL D IN G  Sc R E P A IR IN G
3 9 0  BOAT B U IL D IN G  Sc R E P A IR IN O

OTHER TRANSP. E Q U IP .
(  2 4  TANKS S< TANK COMPONENTS

3 9 1  RAILRO AD EQUIPM ENT
3 9 2  MOTORCYCLES. B IC Y L E S . S.PTS
3 9 3  TRAVEL T R A IL E R S  Sc CAMPERS 
3 9 9  TRANSPORTATION E Q U IP .N E C

1 9 7 7

1. 6 2  
0 . 91 
0 . 9 4  
0 . 0 4  
O. 0 8  
0 . 0 3  
0 . 13  
0 . 2 9

2. 20

0 . 0 8  
O. 0 3
0 . 2 3

1. 8 7

0 . 4 9  
0 . 4 9

3 1 . 7 3  
2 . 3 0  
1. 7 0  

2 7 . 7 2

2 . 61  
0. 10 
2 . 3 3  
O. 18

1. 7 9
1. 6 4  
0 . 1 9

2 . 9 7

2 . 7 3  
0 . 0 9  
0. 02 
O. 16

1 9 7 9

1. 6 9  
0 . 9 9  
0 . 9 3  
0 . 0 3  
O. 0 8  
0 . 0 3  
0. 12
0 . 3 0

1. 61

0 . 0 7  
0. 02 
0 . 18

1. 33

0 . 4 3  
0 . 4 3

3 3 . 7 7
1. 8 7
2 . 3 7  

2 9 . 9 2

4 . 91 
0. 12 
4 . 12  
0 . 2 6

2 . 31  
2. 11 
0. 20

4 . 7 3

4 . 4 6  
0 . 0 6  
0. 02 
0 . 19

3. PROD. DUR. EQUIP. BY I /O  SECTOR (1 9 7 7 * )

1 9 8 2 1 9 8 3 1 9 8 9 1 9 8 7 1 9 9 0 1 9 9 9

1. 2 9 1. 2 6 1. 91 1. 9 9 1. 9 8 1. 9 6
0 . 4 4 0 . 4 4 0 . 91 0 . 9 3 0 . 9 2 0 . 9 0
0 . 3 0 0 . 3 7 0 . 4 3 0 . 4 3 0 . 41 0 . 3 8
0 . 0 3 0 . 0 3 0 . 0 3 0 . 0 3 0 . 0 3 0 . 0 3
0 . 0 7 0 . 0 7 0 . 0 9 0 . 10 0 . 10 0 . 10
0 . 0 2 0 . 0 2 0 . 0 3 0 . 0 3 0 .  0 3 0 . 0 3
0 . 0 8 0 . 0 8 0 . 11 0 . 11 0 . 0 9 0 . 0 8
0 . 2 4 0 . 2 9 0 . 31 0 . 3 9 0 . 3 9 0 . 4 4

1. 9 6 1. 7 3 2 . 0 7 2 . 2 2 2 . 3 3 2 . 9 9

0 . 0 7 0 . 0 6 0 . 0 8 0 . 0 8 0 . 0 7 0 . 0 7
0 . 0 2 0 . 0 2 0 . 0 2 0 . 0 2 0 . 0 2 0 . 01
0 . 18 0 . 18 0 . 2 2 0 . 2 3 0 . 2 2 0 . 2 3

1. 3 0 1. 4 6 1. 7 9 1. 8 9 2 . 0 2 2 . 2 8

0 . 3 8  
0 . 3B

0 . 4 2  
0 . 4 2

0 . 9 9  
0 . 9 9

0 . 6 2  
0 . 6 2

0 . 7 0  
0 . 7 0

0 . 8 4  
0 . 8 4

2 4 . 2 6  
1. 9 0  
1. 4 6  

2 1 . 2 9

2 9 . 8 0  
1. 61  
1. 9 6  

2 2 . 6 4

3 4 . 3 6  
2 . 3 6  
2 . 3 7  

2 9 . 6 2

3 7 . 7 7  
2 . 7 6  
2 . 9 0  

3 2 . 91

3 9 . 4 0  
3 . 0 6  
2 . 4 9  

3 3 . 8 9

4 2 . 8 0  
3 . 6 2  
2 . 9 9  

3 6 . 6 3

3 . 2 7  
0 . 11 
2 . 9 4  
0 . 2 2

3 . 7 0  
0 . 10  
3 . 3 7  
0 . 2 3

4 . 4 8  
0 . 10  
4 . 11
0 . 2 7

9 . 2 9  
0 . 10  
4 . 8 4  
0 . 31

9 . 18  
0 . 12 
4 . 7 8  
0 . 2 8

9 . 2 2  
0 . 12  
4 . 8 9  
0 . 2 6

2 . 2 0  
2 . 0 2  
0 . 18

2 . 1 2  
1. 9 2  
0 . 2 0

2 . 7 9  
2 . 4 9  
0 . 2 6

3 . 3 4  
3 . 0 8  
0 . 2 7

3 . 9 9  
3 . 3 0  
0 . 2 9

3 . 9 9  
3 . 6 6  
0 . 3 3

3 . 3 3 3 . 91 4 . 2 4 4 . 6 8 4 . 9 0 4 . 7 9

3 . 0 7  
0 . 0 6  
0 . 0 2  
0 . 19

3 . 2 3  
0 . 0 7  
0 . 01  
0 . 2 0

3 . B8 
0 . 0 9  
0 . 0 2  
0 . 2 9

4 . 2 9  
0 . 10  
0 . 0 2  
0 . 2 8

4 . 0 8  
0 . 11 
0 . 0 2  
0 . 2 9

4 . 2 8  
0 . 13  
0 . 0 2  
0 . 3 2

J



TABLE 4. lO S IK U L . RUN —  INFORUM BASE

1 9 7 7  1 9 7 9

HOUSEHOLD A P P L IA N C E 8  0 . 1 8  0 .0 7
3 9 8  HOUSEHOLD COOKING EQUIPMENT 0 . 0 3  0 .0 1
3 9 9  HHLD R E FR IG , FREEZERS 0 . 0 3  0 .0 1
3 6 0  HOUSEHOLD LAUNDRY EQUIPMENT 0 . 0 3  0 .0 1
3 6 1  Et EC HOUSEWARES & FANS 0 . 0 4  0 . 0 2
3 6 2  HHLD VACUUM CLEANERS 0 . 0 1  0 .0 1
3 6 3  SEWING 11 AC H I N FS 0 . 0 0  0 . 0 0
3 6 4  HOUSEHOLD A P P L IA N C E S . NEC 0 . 0 2  0 .0 1

M ISC  E LE C T R IC A L  EQ - 0 .  2 9 0 . 0 4
3 6 9 ELEC TR IC  LAMPS 0 . 0 2 0 . 0 0
3 6 6 L IG H T IN G  F IX T U R E S  & EQUIPMENT 0 . 0 4 0 . 01
3 6 7 W IR IN G  D E V IC E 8 0 . 0 4 0 . 01
3 7 9 8T0RAGE B A T T E R IE S - 0 .  0 9 0 . 0 0
3 7 6 PRIMARY B A T T E R IE 8 . DRYMrfET • - 0 . 0 3 0 . 0 0
3 7 7 X -R A Y  APPARATUS & TUBES - 0 .  11 0 . 0 0
3 7 8 ENGINE E LE C T R IC A L  EQUIPM ENT - 0 .  0 9 0 . 01
3 7 9 E LE C T R IC A L  EQUIPM ENT - 0 .  0 2 0 . 0 0

TV  SETS. R A D IO S . PHONOGRAPHS 0 . 2 8  0 . 0 9
3 6 8  R A D IO  & TV  R E C E IV IN G  SETS 0 . 2 2  0 . 0 7
3 6 9  PHONOGRAPH RECORDS & TAPE 0 . 0 6  0 . 0 2rv)

Jc MOTOR V E H IC LE S  9 .9 1  - 0 . 4 0
c- 3 8 2  TRUCK & BUS B O D IE S  0 . 0 2  - 0 . 0 1

{ 3 8 3  TRUCK T R A IL E R S  0 . 0 1  - 0 . 0 1
3 8 4  MOTOR V E H IC LE S  3 . 8 0  - 0 . 2 4
3 & 9  MOTOR V E H IC LE  P TS & A C C E 8S 0R IE 8  2 . 0 8  > 0 . 14

AEROSPACE 0 . 0 8  0 . 0 9
2 2  COMPLETE GUIO ED M IB 8 IL E S  0 . 0 2  0 .0 1

3 8 6  A IR C R A FT - 0 . 0 3  0 . 0 4
3 8 7  A IR C R A F T .M IS S IL E  E N G IN E S .E N G  0  0 3  0 . 0 2
3 8 8  A IR C R A F T . M IS S IL E  EQ. NEC 0 . 0 9  0 . 0 2

S H IP S . BOATS 0 . 0 1  0 .0 1
3 8 9  8 H IP  B U IL D IN G  fc R E P A IR IN G  0 .0 1  0 .0 1

3 9 0  BOAT B U IL D IN G  *  R E P A IR IN G  0 . 0 0  . 0 . 0 0

OTHER TRANSP. E Q U IP . 0 . 0 8  0 . 0 9
I  2 4  TANKS & TANK COMPONENTS 0 . 0 9  0 .0 1

3 9 1  RAILRO AD  EQUIPM ENT - 0 .  0 2  0 . 0 9
3 9 2  MOTORCYCLES. B IC Y L E S . *P T S  0 . 0 4  0 .0 1
3 9 3  TNAVEL T R A IL E R S  *  CAMPERS - 0 . 0 3  0 .0 1
3 9 9  TRANSPORTATION E Q U IP .N E C  0 . 0 3  0 .0 1

4. INVENTORY CHANGE BY I /O  SECTOR (1 9 7 7 *)

1 9 8 2 1 9 8 3 1 9 8 9 1 9 8 7 1 9 9 0 1 9 9 9

- 0 .  91 0 . 0 8 0 . 2 0 0 . 11 0 . 19 0 . 10
- 0 .  1 0 0 . 0 2 0 . 0 4 0 . 0 2 0 . 0 3 0 . 0 2
- 0 .  10 0 . 0 2 0 . 0 4 0 . 0 2 0 . 0 3 0 . 0 2
- 0 .  0 8 0 . 01 0 . 0 3 0 . 0 2 0 . 0 3 0 . 0 2
- 0 .  11 0 . 0 2 0 . 0 4 0 . 0 2 0 . 0 3 0 . 0 2
- 0 .  0 4 0 . 01 0 . 01 0 . 01 0 . 01 0 . 01
- 0 .  01 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
- 0 .  0 7 0 . 01 0 . 0 3 0 . 0 2 0 . 0 2 0 . 01

- 0 .  0 4 0 . 0 6 0 . 0 6 0 . 0 6 0 . 0 7 0 . 0 7
- 0 . 0 0 0 . 01 0 . 01 0 . 01 0 . 01 0 . 01
- 0 .  01 0 . 01 0 . 01 0 . 01 0 . 01 0 . 01
- 0 .  0 1 0 . 01 0 . 01 0 . 01 0 . 01 0 . 01
- 0 .  0 0 0 . 01 0 . 01 0 . 01 0 . 01 0 . 01
- 0 .  0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0
- 0 .  0 0 0 . 01 0 . 01 0 , 01 0 . 01 0 . 01
- 0 .  01 0 . 01 0 . 01 0 . 01 0 . 01 0 . 01
- 0 .  0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

- 0 .  01 0 . 01 0 . 18 0 . 13 0 . 14 0 . 1 0
- 0 .  01 0 . 01 0 . 14 0 . 11 0 . 11 0 . 0 8
- 0 .  0 0 0 . 0 0 0 . 0 4 0 . 0 3 0 . 0 3 0 . 0 2

- 1 .  7 0 - 2 .  7 9 3 . 21 1. 0 4 0 . 9 8 0 . 6 2
- 0 .  0 6 - 0 .  0 9 0 . 10 0 . 0 3 0 . 0 2 0 . 0 2
- 0 .  0 3 - 0 .  0 9 0 . 0 6 0 . 0 2 0 . 01 0 . 01
- 1 .  0 3 - 1 .  6 8 1. 9 9 0 . 6 3 0 . 3 6 0 . 3 8
- 0 .  9 8 - 0 .  9 4 1 .0 9 0 . 3 9 0 . 2 0 0 . 21

- 0 .  10 0 . 17 0 . 2 0 0 . 2 2 0 . 2 9 0 . 2 2
- 0 .  0 2 0 . 0 3 0 . 0 3 0 . 0 3 0 . 0 4 0 . 0 4
- 0 .  0 4 0 . 0 7 0 . 0 8 0 . 0 9 0 . 10 0 . 0 9
- 0 .  0 2 0 . 0 4 0 . 0 4 0 . 0 9 0 . 0 9 0 . 0 9
- 0 .  0 2 0 . 0 4 0 . 0 9 0 . 0 9 0 . 0 6 0 . 0 9

- 0 .  0 2 0 . 0 9 0 . 0 7 0 . 0 6 0 . 0 4 0 . 0 3
- 0 .  01 0 . 0 4 0 . 0 9 0 . 0 9 0 . 0 3 0 . 0 2
- 0 .  0 0 0 . 01 0 . 0 2 0 . 0 2 0 . 01 0 . 01

- 0 .  0 3 0 . 0 8 0 . 14 0 . 12 0 . 0 7 0 . 0 6
- 0 .  0 0 0 . 01 0 . 0 2 0 . 01 0 . 01 0 . 01
- 0 .  0 2 0 . 0 9 0 . 0 8 0 . 0 7 0 . 0 4 0 . 0 4
-O . 0 0 0 . 01 0 . 01 0 . 01 0 . 01 0 . 01
- 0 .  0 0 0 . 01 0 . 0 2 0 . 0 2 0 . 01 0 . 01
- 0 .  0 0 0 . 01 0 . 01 0 . 01 0 . 01 0 . 0 0
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IE  4. 11 SIMULATION RUN —  INFORUM BA SELLER: 366 L I0H T IN 9  FIXTURES fc EQUIPME

rER: 1977 1981 1989 1990 1999 77-81 8 1 -9 9
SALES TO INTERMEDIATE

14 COAL MININO 26. 9 34. 7 39. 7 4 9 .6 9 2 .3 6. 66 2 .9 4
20  MAINTENANCE CONSTRUCT 10 482. 4 9 7 8 .0 6 4 9 .9 7 4 1 .9 829. 7 4. 92 2. 98

122 8TRUC WOOD ICMBERS. NEC 1 2 .9 2 1 .6 3 1 .6 3 7 .2 4 1 .6 12. 91 4 .7 0
210 MISC. PLASTIC PRODUCTS 33. 1 42. 4 90. 9 9 8 .9 6 6 .8 6 .2 3 3 .2 4
292 BLAST FURNACES *  STEEL 1 3 .0 1 2 .8 1 2 .9 13. 1 12. 7 -0 .3 1 - 0 .0 9
366 LIGHTING FIXTURES *  EQU 6 1 .8 64. 9 7 4 .8 82. 9 9 0 .4 1 .0 7 2 .4 1
371 RADIO & TV C0TC1UNIC EQU 8 .6 1 0 .6 1 2 .9 1 4 .9 1 7 .6 9. 43 3 .6 0
384 MOTOR VEHICLES 4 0 9 .9 2 9 7 .0 3 6 7 .3 4 1 6 .3 4 6 6 .8 - 7 .8 2 3 .2 3
394 MOBILE HOMES 2 0 .9 23. 1 3 0 .9 3 3 .8 34. 6 2. 90 2. 90
432 RAILROADS 19. 6 17. 9 1 8 .6 1 9 .9 21. 1 2. 80 1 .3 9
439 TEl EPHONE AND TELEGRAPH 31. 9 63. 9 7 4 .2 8 9 .7 1 0 2 .0 1 7 .4 9 3 .3 9
441 ELECTRIC U T IL IT IE S 1 4 .8 19. 1 2 2 .3 2 6 .0 2 9 .0 6. 92 2. 96
444 HATER AND SEWER 8ERVICE 7. 1 8 .6 9 .8 1 1 .9 1 3 .6 4 .8 3 3. 2B
449 OWNER-OCCUPIED DUELLINO 33. 1 42. 3 9 0 .9 60. 4 6 6 .9 6. 09 3 .2 8
490 REAL ESTATE 31. 8 39. 7 46. 1 91. 6 9 9 .8 9. 99 2 .4 4
499 AUTO REPAIR 169. 4 1 9 6 ,9 228. 9 2 9 7 .6 279. 9 4. 39 2 .4 1
498 PRIVATE SCHOOLS ♦ NPO 7 .2 9 .3 10. 9 1 2 .3 1 3 .8 6 .4 6 2 .8 2
464 UNIMPORTANT IND. (DUMMY) 24. 9 29. 1 3 3 .6 38. 1 42. 1 3 .9 2 2 .6 9

1: INTERMEDIATE 1 4 9 0 .6 1 9 8 2 .0 1849. 4 2107. 9 2 3 3 7 .6 2. 17 2. 79
SALES TO OTHER FINAL DEMAND

PERSONAL CONSUMPTION. 10 4 4 6 .8 4 6 8 .3 9 9 1 .0 768. 9 9 0 3 .8 1. 17 4. 70
PRODUCERS' DURABLE EQ« 10 76. 0 7 1 .0 76. 9 7 4 .0 6 6 .4 -1 .7 1 -0 .  48
INVENTORY CHANGE 36. 7 1 1 .8 1 1 .9 1 3 .3 13. 8  -2 8 . 38 1. 19
IMPORTS - 7 7 .6 -1 9 3 .6 -2 6 9 . 3 -4 1 0 . 6 -4 9 0 .6 22. 87 6 .6 4
EXP0RT8 149. 6 1 9 7 .8 1 6 9 .0 1 7 3 .0 213. 7 6 .9 9 0. 99
DEFENSE 14. 0 16. 2 2 2 .2 2 8 .9 3 4 .0 3. 67 9 .2 9
NON-DEFENSE FEDERAL 1 0 .9 13. 1 8 .6 1 0 .7 1 2 .6 4 .6 7 - 0 .3 1
S&L EDUCATION 8 .0 7. 4 6 .6 6. 1 6 .0 -2 .  12 - 1 .4 8
8*tL OTHER 7. 1 6 .9 7. 7 8 .6 9 .4 - 0 .6 9 2 .2 7
CONSTRUCTION. 10 1212. 8 1 2 9 9 .8 1 9 4 7 .0 1679. 9 1 7 7 3 .0 1 .7 3 2 .2 2

1: OTHER FINAL DEMAND 1 8 8 4 .2 1 8 9 8 .6 2191 .1 2 3 4 7 .9 2 9 4 2 .2 0. 19 2 .0 9
OUTPUT 3 3 3 4 .8 3 4 8 0 .6 4 0 3 6 .9 4 4 9 9 .4 4 8 7 9 .8 1 .0 7 2 .4 1
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\ \ TABU? 4. 11 SIMULATION RUN —  INFORUM BA SEU ER: 379

%iCD BATTERIE8 MILLIONS OF 19 7 7* ")

BUYER: 1977 1981 1989 1990 1999 77-81 8 1 -9 9
o SALES TO INTERMEDIATE 't

1 DAIRY FARM PRODUCTS 4 .8 6 .3 6. 9 7. 1 7 .4 6 .8 7 1. 19
3  MEAT ANIMALS# OTH LIVES 11. 7 1 6 .6 17. 4 1 9 .3 2 0 .6 8. 79 1. 99

r 9 CRAINS 3 1 .6 9 2 .2 94. 2 61. 9 6 8 .3 12. 91 1 .9 3
7  FRUIT.VEGETABLES. OTH CR 10. 1 1 6 .4 1 7 .6 2 0 .0 2 2 .6 12. 29 2. 28

30  MAINTENANCE CONSTRUCT IO 9. 4 1 4 .2 1 6 .3 • 1 9 .3 22. 1 10. 38 3. 14
316 1NDL TRUCKS & TRACTORS 4 .6 6 .2 7 .2 7 .3 8. 1 7 .2 8 1 .9 4
379 STORAGE BATTERIES 98. 2 102. 7 120. 9 1 3 4 .2 1 4 7 .6 1. 12 2. 99
382 TRUCK «. BUS BODIES 9. 1 6. 4 9 .2 1 1 .6 1 4 .0 6 .0 9 9. 93
384 MOTOR VEHICLES 3 7 8 .9 390. 9 4 4 4 .2 9 1 7 .8 999. 4 -1 .9 9 3. 79 )
433 BUSSES AND LOCAL TRANSI 3 0 .9 4 1 .6 4 4 .6 4 7 .3 4 8 .9 7 .4 9 1 .0 8
434 TNUCKINO 39. 1 64. 4 77. 8 9 4 .6 110. 2 1 2 .46 3 .8 3

c 436 AIRLINES 1 8 .3 3 2 .8 40. 3 4 8 .7 99. 3 14. 64 3 .7 3 )
449 WHOLESALE TRADE 29. 0 3 9 .6 4 6 .9 9 9 .2 6 2 .6 11; 91 3 .2 6
446 R E IA IL  TRADE 2 9 .6 3 7 .7 44. 9 92. 9 9 7 .4 9 .6 4 3 .0 1

f 448 INSURANCE 4 .2 6 .8 7 .8 9. 1 10. 1 12. 13 2 .8 4 )
490 REAL ESTATE 8. 7 13. 7 1 6 .3 1 8 .7 2 0 .8 11. 42 3 .0 0
492 PENSONAL ♦ REPAIR 8ERV1 7. 2 10. 1 1 1 .0 12. 1 12. 9 8 .3 8 1. 93

c 493 BUSINESS 8ERVICE8 1 1 .9 3 4 .7 4 2 .2 9 1 .2 9 9 .2 2 6 .6 9 3 .8 2
499 AUTO REPAIR 6 .8 1 0 .2 12. 1 14. 1 1 9 .9 1 0 .2 2 2 .9 7
460 FbD. S&L GOV. ENTERPRIB 7 .7 1 1 .6 13. 9 1 9 .4 1 6 .8 1 0 .46 2 .6 3
464 UNIMPORTANT INO. (DUMMY) 28. 7 42. 9 9 0 .3 9 8 .7 66. 9 9 .7 9 3 .2 0 >

SUM: INTERMEDIATE 7 8 0 .2 938. 1 11 2 6 .4 13 0 6 .4 1476. 6 4. 61 3 .2 4
SALES TO OTHER FINAL DEMAND( PERSONAL CONSUMPTION, 10 998. 9 930. 1 1 0 6 3 .3 1182. 1 1294. 8 -0 .  76 2. 14 i

PR0DUCFR8'  DURABLE EO. 10 227. 9 2 0 9 .2 2 1 9 .2 2 2 3 .2 2 2 9 .8 -2 . 98 0. 81
INVENTORY CHANGE - 9 3 .7 7 .2 7 .2 8. 1 8. 9 0 .0 0 1. 19

( IMP0RT8 - 2 7 .3 - 1 7 4 .3 -1 6 8 .8 -2 2 2 .8 -2 4 9 . 1 4 6 .31 2. 43 . )
EXP0RT8 74. 1 9 9 .9 9 6 .4 9 0 .4 1 1 3 .9 7 .4 7 0 .9 1
DEFENSE 6 6 .0 76. 4 104. 9 1 3 6 .3 1 6 0 .3 3 .6 7 9 .2 9

( NON-DEFENSE FEDERAL 8 .9 1 0 .7 7 .0 8 .8 1 0 .3 4 .6 7 -0 .3 1 )
SfcL EDUCATION 8 .0 7 .4 6 .6 6. 1 6 .0 -2 .  12 -1 .4 8
8&L OTHER 14. 1 13. 7 1 9 .4 1 7 .2 1 8 .9 - 0 .6 9 2 .2 7

( CONSTRUCTION. 10 1 3 .4 8 .8 1 9 .0 1 8 .3 17. 9  -1 0 . 97 9 .0 6 i
SUM: OTHER FINAL DEMAND 1 2 9 0 .0 1 1 8 9 .2 1 3 6 9 .9 14 6 7 .6 1974. 8 - 1 .3 3 2 .0 3

OUTPUT 2 0 3 0 .2 2 1 2 3 .3 2492. 2 2 7 7 3 .9 3 0 9 1 .4 1. 12 . 2 .9 9
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