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The E f f e c t s  of T a x  P o l i c i e s  on Investment 

i n  Macroeconometric Models : F u l l  Model Simulations 

Robert S. Chirinko 

and 

Robert E i sne r  

. -

1. 	 In t roduc t ion  

I n  Phase I we examined t h e  s t r u c t u r e s  of t h e  investment equat ions 

i n  t h e  BEA, Chase, D R I ,  Michigan, MPS and Wharton models. We noted t h a t  

es t imated  e f f e c t s  of a l t e r i n g  investment tax parameters va r i ed  widely a c r o s s  

t h e  models, inf luenced c r i t i c a l l y  by t h e  vary ing  s p e c i f i c a t i o n s .  

In our Phase I1 paper,  we r epor t ed  estimates of t h e . o r i g i n a 1  inves t 

ment equat ions as w e l l  as our p re fe r r ed  r ev i sed  equat ions.  We noted t h a t  

r e s u l t s  i n  t h e  o r i g i n a l  equat ions d i f f e r e d  p a r t i c u l a r l y  as a consequence of 

d i f f e r e n c e s  i n  the  equipment equat ions i n  i m p l i c i t  o r  e x p l i c i t  values of 0, 

t h e  e l a s t i c i t y  of c a p i t a l  with r e spec t  t o  i ts r e n t a l  price. Our preferred.  

r ev i sed  equat ions,  e l imina t ing  t h e  dividend o r  earnings-stock-price r a t i o  . 

t o  a t t a i n  a purer  measure of a c o s t  of capital  v a r i a b l e ,  s p l i t t i n g  output  

and r e n t a l  price of capital  intD s e p a r a t e  v a r i a b l e s  i n  DRI,  and removing 

t h e  homogeneity c o n s t r a i n t  in M P S ,  brought d r a s t i c  reduct ions i n  the  h igh  

simulated e f f e c t s  of tax parameters i n  t h e  o r i g i n a l  models. Dealing on ly  

wi th  t h e  investnent  equat ions,  wi thout  feedback from t h e  rest of t h e  model, 

t h e  mean results o f  t h e  o r i g i n a l  equat ions suggested t h a t  each d o l l a r  

-11 A s l i g h t l y  abridged form of t h e  Phase I and Phase 11 r e p o r t s  is a v a i l a b l e  
as "The E f f e c t s  of Tax Parameters i n  t h e  Investment Equations of Macroeconomic 
Economerric Models, " OTA Paper 47. 



-2-


of tax loss from increases in investment credits for both equipment and 

structures would result in about 7 1  cents of added investment. Our revised 

equations offered a comparable mean figure of only 40 cents of added invest

ment for each dollar of tax loss. 

In Phase 111, we turn to full model simulations. We note and 


compare the effects of specific investment tax "incentives" in the six 


models. We compare results of simulations with the original 


investment equations and with the substitute, revised equations that we 


have estimated with the model data. We thus report upon some 


72 sets of results: six different sets of tax measures for each of two 


sets of investment equations in each of six models? Working with the 


full models, we are able to capture feedback effects, positive 


and negative, on both the portions of investment on which the incentives are 


focussed and on some other forms of investment and product. 


To avoid problems of forecasting exogenous variables, all simula


tions are performed for the period from the first quarter of 1973 to the 


present. In each case there is therefore the common,baseline historical 


path. Then, to avoid the cumulative Bffect of errors over time, 


which could drive the models off course, a "residual feedback" technique 


5s applied. The errors in the baseline equations for each quarter are added 


to the endogenous variables in the various simulations. Thus, the simulation 


paths are directly comparable with history. 


Government expenditures for gaods and services and rateg of 


transfer payments are adjusted for changes in price levels resulting from 


the simulations so as to be unaffected in real terms, Na exogenous changes 

in monetary policy were introduced in connection:with the simulations. This 


turns out to imply sometimes different monetary responses in the various 


models, however, as we shall note. 


'Indeed we include twelve more simulations for M P S  with MI instead of unborrowed 
reserves as the exogenous monetary parameter held at baseline values. 
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2 ,  Outl ine of t h e  Simulations 

The six simulat ions were as follows: 

1) 	 Inc reas ing  t h e  investment tax c r e d i t .  The equipment t a x  c r e d i t  

w a s  set a t  double i t s  h i s t o r i c a l  r a t e  f o r  each of t h e  q u a r t e r s  
P 

from 19.73-Ii on, For models using t h e  s t a t u t o r y  ra te ,  t h i s  meant 

t h a t  t h e  7 percent  equipment c r e d i t  became 1 4  percent  f o r  1973 and 

1974 and the 10 percent  c r e d i t  became 20 percent  f o r  years  from 

1975 on. I n  a d d i t i o n ,  a new s t r u c t u r e s  c r e d i t  was introduced 

equal t o  t h e  h i s t o r i c a l  equipment c r e d i t .  Thus, i n  symbols, with 

k' and k' des igna t ing  t h e  equipment and s t r u c t u r e s  c r e d i t s  i n  our e S 

simulat ions and ke the  e x i s t i n g  equipment c r e d i t ,  k '  = 2ke and e 
k: = ke. 

It i s  important t o  no te ,  although t h e  models do n o t ,  

t h a t  over t h e  period of t h e  s imulat ions t h e  investment t a x  

c r e d i t ,  o s t e n s i b l y  f o r  equipment, has a c t u a l l y  been enjoyed 

by between 50 and 60 percent  of investment c l a s s i f i e d  a s  

s t r u c t u r e s  i n  t h e  n a t i o n a l  income accounts and i n  the  models. 

This is  p a r t i c u l a r l y  t r u e  i n  u t i l i t i e s  and communications, 

where almost a l l  investment i n  s t r u c t u r e s  q u a l i f i e d  f o r  the  

investment tax c r e d i t .  I n  e x p l i c i t l y  adding t o  t h e  s t r u c t u r e s  

c r e d i t  i n  t h i s  s imulat ion an amount equal  t o  the a d d i t i o n  t o  

t h e  equipment tax c r e d i t ,  w e  examine t h e  impact of a more 

general  investment t a x  c r e d i t  appl ied t o  p l a n t  and equipment. 
. 

By spec i fy ing  t h a t  t h e  equipment tax c r e d i t  be doubled 

over i ts  h i s t o r i c a l  va lues  in each qua r t e r  and t h a t  t h e  

s t r u c t u r e s  c r e d i t  be increased by an equal  amount we endeavor t o  

secure comparabi l i ty  among models t h a t  i nco rpora t e  an e f f e c t i v e  

tax c r e d i t  (which recognizes  t h a t  not  a l l  of equipment has i n  

f a c t  been e l i g i b l e  i n  whole o r  i n  p a r t  f o r  t h e  c r e d i t )  and models which 
have incorporated rhe s t a t u t o r y  r a t e  i n  t h e  parameters of t h e i r  
equat ions.  



-
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2) 	 Increase  t h e  investment tax c r e d i t ,  as i n  t h e  f i r s t  s imula t ion , '  

bu t  w i th  compensating lump sum i nc reases  i n  personal  income taxes. 

This ex a n t e  balanced budget tax c r e d i t  s imula t ion  is thus  in tended  

t o  i s o l a t e  effects of an  investment tax c r e d i t  per  se from t h e  

genera l  e f f e c t s  of any tax cu t .  We furn ished  each model w i th  a 

q u a r t e r l y  series of  d i r e c t  changes i n  bus iness  tax l i a b i l i t i e s  

stemming from t h e  increase i n  investment tax c r e d i t  wi th  

i n s t r u c t i o n s  t o  add t h e s e  amounts t o  t h e  equat ion f o r  personal  

tax payments. 

3 )  	 Conable- Jones,  "10-5 -3 ' I  accelerat ion  of dep rec i a t ion .  Estimates 

of e x i s t i n g  l e n g t h  of tax deprec i a t ion  l ives f o r  equipment and 

f o r  s t r u c t u r e s  were obtained f romLarry  L .  Di ld ine  o f  t h e  Of f i ce  

of  Tax Analysis.  Estimates of equiva len t  tax deprec i a t ion  lives 

under 10-5-3 were s i m i l a r l y  obta ined .  These were ca l cu la t ed  a s  

t h e  tax l ives  f o r  double-rate d e c l i n i n g  balance dep rec i a t ion  

which would g ive  t h e  same p resen t  va lue  a t  a 12  percent  ra te  

of d i scount  as t h e  dep rec i a t ion  flows spec i f i ed  i n  10-5-3. 

I n  view of t h e  phase-in p rov i s ion  of 10-5-3, t h i s  e n t a i l e d  

decreas ing  l ives  f o r  each of  t h e  f i r s t  f i v e  years ,  from 1973 t o  

1977 i n  our  s imula t ions .  

Since t h e  models had used tax deprec i a t ion  l ives  which 

i n  some cases d i f f e r e d  from t h e  Of f i ce  of Tax Analysis  

estimates of l ives,  as w e l l  as from each o t h e r ,  i n  o rde r  t o  

inco rpora t e  equal  reduct ions  i n  tax lives, s e p a r a t e  series are 

furn ished  t o  each model t o  make t h e i r  10-5-3 tax lives d i f f e r  

from t h e i r  e x i s t i n g  t a x  l ives  by t h e  same propor t ion  as t h e  

OTA estimates. 
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c 

In add i t ion ,  i t  was necessary  t o  f u r n i s h  series t o  each 

model i n d i c a t i n g  t h e  quarter-by-quarter i nc reases  i n  

tax deprec i a t ion  al lowances,  corpora te  and bus iness  non-

corpora te ,  brought on by 10-5-3. This  was accomplished on 

t h e  b a s i s  of t h e  s t i p u l a t e d  phase-in and equi l ibr ium 

deprec ia t ion  rates of 10-5-3 along wi th  t h e  tax lives es t imated  

by t h e  OTA under e x i s t i n g  l a w .  We developed a r a t h e r  complicated 

algori thm which enabled u s  t o  d u p l i c a t e  p r e c i s e l y  t h e  d i f f e r e n c e s  

i n  dep rec i a t ion  allowances est imated by t h e  Treasury f o r  t h e  

phase-in per iod and t o  come wi th in  one o r  two percent  of t hose  

e s t ima tes  f o r  t h e  yea r s  t h e r e a f t e r .  The d i f f e r e n c e s  i n  

dep rec i a t ion  rates used t o  match t h e  Treasury estimates of 

f u t u r e  dep rec i a t ion  changes were app l i ed  t o  t h e  h i s t o r i c a l  

investment streams t o  gene ra t e  d i f f e r e n c e s  i n  t a x  dep rec i a t ion  

charges over  t h e  per iod of  t h e  s imula t ions .  

These series of d i f f e r e n c e s ,  bo th  corpora te  and bus iness  non-

corpora t e  ( p r o p r i e t o r s ,  nonres iden t i a l )  were furn ished  t o  

each of t h e  models w i th  f u r t h e r  i n s t r u c t i o n s  t o  i n s u r e  t h a t  

income before  taxes and t h e  c a p i t a l  consumption adjustments  

were a l t e r e d  accordingly.  (Corporate p r o f i t s  be fo re  taxes 

without  adjustment are reduced by t h e  inc rease  i n  dep rec i a t ion  

allowances but  an equal  a l g e b r a i c  inc rease  in  t h e  c a p i t a l  

consumption adjustment leaves co rpora t e  p r o f i t s  before  t axes  with 

adjustment unchanged. Corporate  p r o f i t s  taxes are then  reduced by 

a p p l i c a t i o n  of t h e  models' co rpora t e  tax rates t o  t h e  change i n  

p r o f i t s  before  taxes without  adjustment.  The models were i n s t r u c t e d  

t o  reduce personal  income tax l i a b i l i t i e s  by applying t h e  co rpora t e  

tax r a t e  t o  t h e  change i n  taxable pe r sena l  income due t o  changes 
%. 

in tax deprec i a t ion  allowances of non-corporate bus inesses  on t h e  

non-res ident ia l  p roper ty .  ) 
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Since 10-5-3 a l s o  o f f e r s  some l i b e r a l i z a t i o n  of t h e  r u l e s  

f o r  a p p l i c a t i o n  of t h e  investment t a x  c r e d i t ,  t h e  models were 

i n s t r u c t e d  t o  inco rpora t e  t h e  r e s u l t i n g  i n c r e a s e s  i n  t h e  

e f f e c t i v e  c r e d i t .  These were est imated t o  be  0.8 percent f o r  

equipment and 0.2 percent  f o r  s t r u c t u r e s  ( t h e  n a t i o n a l  income 

accounting ca tegory  of s t r u c t u r e s  used i n  t h e  models which 

inc ludes ,  as w e  have noted,  a major component of equipment). 

The models were t h e r e f o r e  i n s t r u c t e d  t o  add t h i s  0.8 percent  

t o  t h e i r  equipment tax c r e d i t  and change t h e  i m p l i c i t  o r  

e x p l i c i t  c r e d i t  f o r  s t r u c t u r e s  from zero t o  0.2 pe rcen t .  

4 )  An i n c r e a s e  i n  t h e  investment tax c r e d i t  f o r  equipment which 

would o f f e r  t a x  r educ t ions  of equal present  va lue  t o  those 

provided by 10-5-3. With i t s  emphasis on a c c e l e r a t e d  d e p r e c i a t i o n ,  

3.0-5-3 o f f e r s  a stream of tax reduct ions which starts small bu t  

r a p i d l y  grows large. This p a t t e r n  f o r  10-5-3 i s  sharpened by 

its phase-in p rov i s ions .  The 10-5-3 proposal a l s o  o f f e r s  very  

s u b s t a n t i a l  tax advantages t o  s t r u c t u r e s .  The investment t a x  

c r e d i t  i n  its c u r r e n t  form o f f e r s  b e n e f i t s  t o  t h e  business  taxpayer ,  

and l o s s e s  t o  t h e  Treasury,  up f r o n t ,  varying e s s e n t i a l l y  with t h e  

rate of bus iness  investment i n  equipment. This s imula t ion  makes 

poss ib l e  comparison of 10-5-3 and t h e  investment tax c r e d i t  with 

r e spec t  t o  magnitude and timing of tax reduc t ions  and e f f e c t s ,  

and on t h e  s p l i t  between equipment and s t r u c t u r e s .  

The present  value equ iva len t s  were c a l c u l a t e d  on t h e  b a s i s  of 

actual investment and Treasury b i l l  rates over t h e  period from 1973 

t o  the  p re sen t  and a 1 2  percent  discount rate and p ro jec t ed  inves t 

ment streams derived from t h e  Wharton Annual Hodel f o r  t h e  years 

from 1980 on. The t h r e e  month Treasury b i l l  rates were appl ied 
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success ive ly  f o r  t h e  1973-1979 per lod and t h e  12 percent  ra te  

t h e r e a f t e r  t o  secure  inc reas ing ly  long-term rates of discount  

from t h e  beginning of 1973 t o  each of t h e  f u t u r e  q u a r t e r s  over  

which tax payments would be a f f e c t e d  by, a l t e r n a t i v e l y ,  10-5-3 

and an increase i n  t h e  investment t a x  c r e d i t  f o r  equipment. 

The c a l c u l a t i o n s  ind ica t ed  t h a t  t h e  p re sen t  va lue  equiva len t  

i nc rease  i n  t h e  equipment t a x  c r e d i t  equa l  t o  t h e  tax reduc t ions  

i n  10-5-3 w a s  16.264 percentage points.' The models were there-

f o r e  i n s t r u c t e d  t o  increase t h e i r  investment t a x  c r e d i t  f o r  

equipment by t h i s  cons t an t  amount dur ing  t h e  s imula t ion  per iod ,  

thus  r a i s i n g  t h e  s t a t u t o r y  r a t e  of c r e d i t  from 7 t o  23.264 pe rcen t  

f o r  1973 and 1974 and from I O  t o  26.264 pe rcen t  f o r  t h e  yea r s  

1975 through 1979. 

5) 	A decrease  i n  t h e  corpora te  tax rate which would lower co rpora t e  

income taxes by an amount whose present  va lue  was equal  t o  t h e  

present  va lue  of t h e  t o t a l  t a x  reduct ions ,  co rpora t e  and non-

corpora te  provided f o r  by 10-5-3. The c a l c u l a t i o n s  he re  were 

analogous t o  those  f o r  t h e  present  va lue  equiva len t  i nc rease  i n  

investment tax c r e d i t  of s imula t ion  4 .  The p resen t  va lue  

equiva len t  reduct ion  i n  t h e  corpora te  tax rate was found t o  

be 9.815 percentage p o i n t s ?  Each of t h e  models was i n s t r u c t e d  

t o  reduce t h e  co rpora t e  income tax rate by t h i s  amount over  t h e  

s imula t ion  per iod .  

'Applying 12 percent  d i scount  rates t o  proj e c t e d  investment and prof i ts  
f o r  t h e  40 q u a r t e r s  beginning i n  1980-1 i n d i c a t e s  that present  va luc  
equ iva len t s  of 10-5-3 would c u r r e n t l y  be a 17.2 percentage po in t  in-
c rease  i n  t h e  equipment t a x  c r e d i t  o r  a 10.6 percentage poin t  decrease  
i n  t h e  co rpora t e  income tax rate. Comparable equ iva len t s  f o r  t h e  OTA 
alternative descr ibed  below a r e  p l u s  5.4 percentage  p o i n t s  f o r  t h e  
equipment t a x  c r e d i t  and minus 3.6 percentage p o i n t s  f o r  the 
corpora te  tax rate.  
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6) 	 An alternative deprec i a t ion  proposa l  under cons ide ra t ion  

by t h e  Treasury. Relevant parameters  and series f o r  

t h i s ,  analogous t o  those  of 10-5-3, were fu rn i shed  t o  

each of t h e  models on t h e  b a s i s  aga in  of in format ion  from 

Larry L. Di ldine of t h e  Of f i ce  of Tax Analysis  and t h e  

a lgor i thm which w e  developed f o r  genera t ing  d i f f e r e n c e s  

in deprec ia t ion  flows. Each model was furn ished  

new va lues  of tax l ives f o r  equipment and s t r u c t u r e s  which i n  

t h i s  case involved no phase-in but  were aga in  c a l c u l a t e d  

so t h a t  t h e  changes from e x i s t i n g  tax l ives i n  t h e  models 

would be propor t iona te  t o  t h e  changes from e x i s t i n g  tax 

l ives  est imated by t h e  Office of Tax Analysis .  The Treasury 

proposal  under cons ide ra t ion  entai ls  e f f e c t i v e  inc reases  

i n  t h e  investment tax c r e d i t  o f  1 . 2  percent  f o r  equipment 

and 0.6 percent  f o r  s t r u c t u r e s .  The models were i n s t r u c t e d  

t o  inc rease  t h e i r  e x p l i c i t  and i m p l i c i t  investment tax 

c r e d i t s  f o r  equipment and s t r u c t u r e s  by t h e s e  amounts. 

I n s t r u c t i o n s  analogous t o  those  for t h e  10-5-3 s imula t ion  3 

were aga in  o f f e red  for us ing  t h e  changes i n  dep rec i a t ion  

allowances t o  alter co rpora t e  p r o f i t s  a f t e r  taxes, t axab le  

personal  income and c a p i t a l  consumption adjustments.  



~ 
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3 .  The Findings 

Comparison of F u l l  Model Simulations and Phase I1 Resu l t s  wi th  
Investment Equations Alone (Table 1) 

F u l l  model s imulat ions by and l a r g e  underscore t h e  e f f e c t s  of tax 

parameters i n  t h e  investment equat ions ind ica t ed  i n  PhaseII .  Table 1 (1.1 

through 1 . 6 )  repor& r e s u l t s  of the comparisons of e f f e c t s  i n  1977-IV O f  

having doubled t h e  equipment tax c r e d i t  and added a s t r u c t u r e s  c r e d i t  equal  t o  t h e  

h i s t o r i c  equipment c r e d i t  i n  t h e  investment equation s imula t ions  and i n  f u l l  

model s imulat ions one and two. These l a t te r  involve,  r e s p e c t i v e l y ,  no 

personal  tax o f f s e t  and a personal  tax o f f s e t  equal  t o  t h e  s t a t i c  re

duct ion i n  taxes r e s u l t i n g  from t h e  increased investment t a x  c r e d i t .  

In  a l l  of t h e  models except BEA t h e r e  is some p o s i t i v e  feedback 

t o  equipment investment i n  t h e  f u l l  model s imulat ions wi th  no personal  

tax o f f s e t .  The general  v a r i e t y  of r e s u l t s  remains, however. 

Thus Michigan was low, with  equipment investment i nc reas ing  

by only 1 .6  percent i n  t h e  f u l l  model s imulat ion,  as aga ins t1 .5  percenc 

i n  t h e  investment equat ions alone.  DRI and M P S  were again high. I n  t h e  

case of D R I  the  s i n g l e  equat ion result of +14.2 percent  became C15.7 

percent  i n  the  f u l l  model s imulat ion.  

While monetary s e c t o r s  d i f f e r ,  perhaps s i g n i f i c a n t l y ,  i n  t h e  

var ious models, we have been a b l e  t o  a t t a i n  a c e r t a i n  common c o n s t r a i n t  

by maintaining unborrowed reserves a t  b a s e l i n e  values  i n  t h e  Chase, D R I ,  

MPS and Wharton models. I n  t h e  BEA and Michigan models monetary reserves 

seemed gene ra l ly  endogenous and it  did not  appear f e a s i b l e  t o  main ta in  

unborrowed reserves o r  any s i m i l a r  parameter f ixed.  I n  t h e  case  of 

M P S  w e  became aware of cons iderably  d i f f e r e n t  r e s u l t s  when M l ,  r a t h e r  

than unborrowed reserves,was held a t  b a s e l i n e  va lues ,  as i n d i c a t e d  i n  

our s p e c i a l  d i scuss ion  o f  the  M P S  model.' We have, i n  our comparisons, 

gene ra l ly  presented t h e  M P S  s imula t ions  wi th  unborrowed reserves a t  base-

l i n e  va lues  but should cau t ion  t h a t  a sharp cyc le  became apparent 

'See Appendix A. 
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i n  some of t h e s e  r e s u l t s ,  as a boom i n  t h e  f i f t h  year  tu rned  t o  a p r a c i p i t o u s  

dec l ine  by t h e  seventh year .  

In  any event ,  t h e  I P S  f u l l  model s imula t ion  of t h e  increased  

investment c r e d i t  showed a 19 .7  percent  increase in  equipment investment t 

by the  end of t h e  f i f t h  year ,  t h a t  is by 1977-IV, thus  even h igher  than 

DRI. With M l  held a t  base l ine  va lues ,  however, t h e  MPS r e s u l t  was somewhat 

less, 14 .4  percent  above base l ine .  (See Tables  1.5 and 1*5-14l.-) 

In t roduc t ion  of a personal  t a x  o f f s e t  t o  t h e  decreased taxes 

r e s u l t i n g  d i r e c t l y  from higher  investment tax c r e d i t s  l e a d s  gene ra l ly  

t o  somewhat lesser s t imu la to ry  e f f e c t s  on equipment investment b u t  t h e  

d i f f e r e n c e s  are less  than what might have been expected. I n  t h e  M P S  

model with Mt a t  b a s e l i n e  v a l u e s ,  investment a c t u a l l y  increased  more when 

personal  taxes were increased .  All of t h i s  sugges ts  more o r  less powerful 

monetary feedback i n  t h e  vz r ious  models. rates tend t o  rise less 

o r  dec l ine ,  ceteris par ibus ,  when taxes are h igher  o r  t h e  budget d e f i c i t  is 

less. 

Our p re fe r r ed  "C-E" equa t ions  gene ra l ly ,  bu t  n o t  always, showed 
- i 

d i s t i n c t l y  lesser e f f e c t s  on equipment investment i n  t h e  f u l l  model 

s imula t ions ,  as they  d id  i n  t h e  investment equat ions alone.  The no tab le  

except ion was Chase, where our 3 .1  percent  of b a s e l i n e  increase i n  the  

investment equat ion i t s e l f  became 7 . 6  percent  w i th  no personal  tax o f f s e t  

and 4.5 percent  wi th  t h e  o f f s e t ,  i n  both  cases l a r g e r  than the  estimates 

from t h e  o r i g i n a l  equat ions.  This ,  however, r e l a t e d  t o  a s p e c i a l  i s s u e  

i n  dea l ing  with v a r i a b l e s  r e f l e c t l n g  s tock  prices, p r o f i t s  a f t e r - t a x  and 

p ro f i t s - s tock  price r a t i o  v a r i a b l e s .  In  t h e  s i n g l e  investment equat ions 

t h e s e  v a r i a b l e s  have been he ld  a t  t h e i r  b a s e l i n e  va lues .  In t h e  f u l l  

model s imula t ions  they were allowed co vary  and t h e i r  v a r i a t i o n  added 

cons iderably  t o  investment.  
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Looking a t  the  r e s u l t s  of s imula t ion  1 i n  gene ra l ,  with a r educ t ion  

i n  taxes amounting t o  1 0  percent of investment by 1977-ZV, f i v e  yea r s  a f t e r  

i n i t i a t i o n  of t h e  st imulus and a f t e r  t h r e e  years  of the  1 0  percent  i n c r e a s e ,  

t h e  f u l l  model s imulat ions using t h e  o r i g i n a l  equations showed inc reases  i n  

equipment investment amounting t o  only 7.9 percent of b a s e l i n e  f o r  BEA, 

6.2 percent  f o r  Chase, 1 . 6  percent f o r  Michigan and 8.0 percent  f o r  Wharton. 

The o u t l i e r s  were D R I  a t  15.7 percent  and MPS a t  19 .7  percent.  

Use of t h e  C-E equations r e s u l t e d  gene ra l ly  i n  l e s s e r  e f f e c t s , ,  

7 . 8  percent  i n  BEA, 7 .6  percent i n  Chase, only 3.9 percent  now i n  D R I ,  

1.8 percent  f o r  Michigan and 3 . 3  percent f o r  Wharton. The M P S  r e s u l t  wi th  

unborrowed resenres a t  base l ine  values  w a s  s t i l l  11.8 pe rcen t ,bu t  wi th  

M l  a t  b a s e l i n e  values  the  M P S  r e s u l t  was 4 . 8  percent .  It would appear  

highly quest ionable ,  t h e r e f o r e ,  whether 10  percent i nc reases  i n  t h e  
cc 


investment c r e d i t  generate  anywhere near 10 percent  i nc rease  i n  investment. 
/1 

I n  t h e  case of s t r u c t u r e s ,  we w i l l  r e c a l l ,  none of the  models 

showed tax parameters as p a r t i c u l a r l y  potent  in t h e  investment equat ions 

themselves. This p a t t e r n  w a s  maintained i n  the  f u l l  model s imulat ions.  

Thus, wi th  no personal  tax o f f s e t ,  i n s t i t u t i o n  o f  a 7 and then 10 percent  

investment t a x  c r e d i t  r a i s e d  s t r u c t u r e s  investment i n  the  f u l l  model 

s imulat ions wi th  no personal t a x  o f f s e t  by only 2.6 percent  i n  the  BFA 

model, 8.9 percent  i n  t h e  Chase model, 7 . 7  percent i n  t h e  DRI  model, 

. 2  percent  i n  the  Michigan model (where tax parameters did not e n t e r  t h e  

s t r u c t u r e s  investment equat ions a t  a l l )  and 8.0 percent  i n  t h e  Wharton model 

(where equipment and s t r u c t u r e s  investment were j o i n t l y  determined).  

Only MPS with unborrowed reserves a t  b a s e l i n e  va lues  was again an out l ier ; - -

with a 15.percent e f f e c t ,  c o n t r a s t i n g  with an 8 .1  percent  s t imulus when 

M1 r a t h e r  than unborrowed reserves was t h e  monetary parameter held a t  b a s e l i n e  

values.  
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Substitution of the C-E equations did not generally make a great deal 

of difference in structures, except in the Wharton model where structures and 

equipment, again, were determined jointly. 

Full Model Simulations, Equipment, Structures and Housing, and Total Fixed 

Investment (tables 2 and 3)  

Effects of the various changes in tax parameters on investment in 

equipment, structures and housing at the ends of the first, third, fifth and 

seventh years, may be noted in Table 2 ,  parts A through D. Tables 3.1 through 

3.6 show the amounts and timing of the peaks of response as well as the 

departures from baseline in quarter 28 (1979-IV), the end of our simulation 

period, for investment in equipment, structures and housing and for capital 

stocks where those data are available. 

We may note first that for investment in equipment and in structures tax 

stimuli, except in the case of 10-5-3, generally resulted in a surge in invest

ment which reached a peak some time before the end of the simulation period, 

frequently as early as the third or fourth year. This was presumably account-

able to distributed lag coefficients of which the effects diminished as new 

equilibrium capital-output ratios were approached. There should have been, 

and probably were, negative feedbacks in a number of cases stemming from 

real resource constraints and/or monetary constraints. These feedbacks may, 

or should, have been proving for the real resource constraints. 

For in an appropriately formulated model, investment can increase rapidly 

as long as there are idle resources to be used in producing additional capital 

goods. As full capacity is approached, investment in equipment and structures 

must compete more streneously against other investment and other production. 

Tighter credit or higher interest rates may then reflect business bidding for 

scarce resources. A fully accommodative monetary autfiority would under such 

circumstances only contribute to added inflation without making additional 

resources available for nonresidential fixed investment. 
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In the BFA model, we note then, peaks in investment in equipment 

with the original equations are reached in the twelfth quarter in 

simulations 1, 4 ,  5 and 6 and in the fourteenth quarter in simulation 2 .  

In each case investment is distinctly less in 1979-IV than at the peak. 

Peaks are on occasion somewhat later with the C-E equations. 

In all of the models except DRI and Wharton, peaks in the 

stimulatory effects on equipment and structures investment were generally 

reached before the end of the simulations, except in the case of 10-5-3. 

In the DRI model the generally buoyant responses may have kept investment 

booms in some instances going longer. 

The later peaks in 10-5-3, where they occur at all in the 

simulation period, are largely if not entirely accountable to its phase-in 

properties. Only in the fifth year did tax parameters take on their full 

stimulatory values in 10-5-3, and further lags in responses could well 

result in simulations showing investment in equipment and structures still 

growing at the end of the twenty-eighth quarter. 

The effects of 10-5-3 on investment in equipment in '. 

particular were initially very modest. Thus, while the present value 

equivalent of 10-5-3 would be3an increase in the investment credit 

for equipment of some 16.254 percentage points, the increases 

in equipment investment as a percentage of baseline, using the original 

investment equations, were only .8 percent and 2.9 percent at the end of 

each of the first two years in BEA, .4 percent and 1.4 percent in the Chase 

model, .9 percent and 5.1 percent in DRI, 2.3 percent and 3.2 percent in 

Michigan, .8 percent and 2.2 percent in M P S ,  and .8 percent and 1.9 percent 
1

in Wharton. The effects on structures investment are somewhat speedier, 

as well as larger, because 10-5-3 provides such relatively huge 

'A tabulation of year-by-year effects on investment indicated by each of 
the models is available on request to the Office of Tax Analysis. 
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reductions in depreciation tax lives for Structures. 

It should be observed that none of the models takes into account 

the likelihood of adverse effects on current investment from intertemporal 

substitution induced by the phase-in process in 10-5-3. Investment is 

slow because the tax advantages are small at first. But since 10-5-3 

provides greater tax advantages for investing at the end of the five-year 

phase-in than investing at the beginning, rational business decision-

makers might well decide actually to invest less in the phase-in period, 

delaying their investment until they could receive maximum tax advantage. 

Stimuli to some kinds of investment may well cause reduced 

investment elsewhere, given generally scarce resources, or complementarity 

among capital goods or generalized effects of a buoyant economy may tend 

to raise various rates of investment together. Simulation 4 ,  involving 

a 16.264 Increase in the investment credit for equipment,reveals the 

disparate results I the various models can generate. 

-


The BEA model indicates substantial reductions i n  investment in 

structures as equipment investment soars. Similarly in Ikarton, where a specific 

equation allocates total investment between equipment and structures largely 

on the basis of relative cost of equipment and structures, reflecting 

differential tax credits, investment in structures declines precipitously. 

In the case of Chase, however, structures investment rises along with, 

albeit less than, equipment investment. In the DRI model, .. 

there is a major,if short-lived,boom in structures investment with the 

large increase in the equipment tax credit. Similarly in MPS there are 

large positive effects on structures investment. In Michigan, once more, 

structures investment is essentially unaffected by tax parameters. 
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In principle, it would be desirable to explore the effects on 

all other investment of tax stimuli to one particular type of investment. 

The models do permit analysis of housing investment. .Here again the 

effects are mixed. 

In the BEA model positive effects on investment in nonresidential 

equipment and structures are matched by substantial negative effects on 

investment in housing. There are also negative effects in the DRI model 

but effects are minimal in Michigan and Wharton and vary with the monetary 

constraint in M P S .  With unborrowed reserves at baseline values M P S  generally 

generates somewhat more housing investment as investment in equipment and 

structures rises. With M l  held at baseline values, however, the increased 

budget deficits associated with all of the simula2ions except number 2 

(where there is a personal tax offset to the increase in the investment 

tax credit) apparently causes credit tightness and sharp reductions 

in housing investment. 
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Variab les  Other Than Investment (Tables 4 and 5 )  

Table 4 i n d i c a t e s  e f f e c t s  on v a r i a b l e s  o t h e r  than  investment 

i n  each of t h e  s i x  s imula t ions  f o r  each set of equat ions  in each 

of t h e  s i x  models. Looking a t  peak percent  changes from b a s e l i n e  

and percent  changes f rom b a s e l i n e  i n  1979-IV w e  f i n d  aga in  q u i t e  

va r i ed  r e s u l t s  i n  t h e  d i f f e r e n t  models. Employment and expendi tures_ -

f o r  GNP, personal  consumption and consumer durables  g e n e r a l l y  r ise,  but  no t  

always. The except ions ,  where they  occur ,  re la te  t o  t h e  investment tax 

credit personal  tax o f f s e t .  Here w e  f i n d  d e c l i n e s  i n  employment and 

expendi tures  i n  t h e  BEA, Chase and Michigan models us ing  t h e  o r i g i n a l  

equat ions.  DRI and M P S ,  however, show s u b s t a n t i a l  i n c r e a s e s ,  as does 

Wharton. 

In a l l  models except BEA, t h i s  s imula t ion  of added investment 

tax c r e d i t s  w i th  o f f s e t t i n g  personal  tax inc reases  r e s u l t s  i n  a t  least 

In all models excepts l i g h t l y  lower va lues  6f t h e  GNP p r i c e  d e f l a t o r .  

BEA and DIU, i n t e r e s t  rates as measured by t h e  co rpora t e  or t h e  u t i l i t y  

bond rates a l s o  dec l ine .  

budget d e f i c i t  decreases .  

And i n  t h i s  s imula t ion  a lone  t h e  f e d e r a l  

The o the r  s imula t ions  tend more gene ra l ly  t o  have s u b s t a n t i a l  

p o s i t i v e  effects on employment, GNP and o t h e r  expendi tures  and on interest 

rates. The GNP p r i c e  d e f l a t o r  is r e l a t i v e l y  l i t t l e  a f f e c t e d .  The C-E 

equat ions tend t o  show lesser effects than t h e  o r i g i n a l  equat ions  in t h e  

D E ,  MPS and Wharton models. 
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Table 5 summarizes t h e  r e s u l t s  for both  t h e  o t h e r  v a r i a b l e s  and 

va r ious  components of investment f o r  q u a r t e r  28 (1979-1V). Comparing 

s imula t ions ,  we may no te  t h a t  t h e  models i n d i c a t e  t h a t  r educ t ions  i n  t h e  

co rpora t e  income tax rate have r e l a t i v e l y  small e f f e c t s  on investment i n  

equipment and s t r u c t u r e s .  

Net Federal  Budget Surplus  (Table 6) 

Tables  6 .1  through 6.6 i n d i c a t e  e f f e c t s  i n  t h e  f i r s t y n i n t h  and 

twenty-eighth qua r t e r s , a s  w e l l  as peaks and lows of d i f f e r e n c e s  from t h e  

b a s e l i n e , f o r  t h e  n e t  f e d e r a l  budget su rp lus  i n  b i l l i o n s  of cu r ren t  d o l l a r s .  

None of t h e  models sugges ts  t h a t  uncompensated t a x  c u t s  t o  s t i m u l a t e  inves t 

ment b r ing  i n  more tax revenues than they  l o s e .  The model t h a t  minimizes 

t h e  e f f e c t  on t h e  d e f i c i t  is DRI. Here wi th  t h e  OTA a l t e r n a t i v e  t h e r e  is 

a c t u a l l y  a t r i v i a l  reduct ion  in  t h e  d e f i c i t  by t h e  amount of  . 3  b i l l i o n  

d o l l a r s  i n  t h e  f o u r t h  qua r t e r  of 1979, i n  estimates us ing  t h e  o r i g i n a l  

equat ions.  I n  a l l  o t h e r  cases, except where inc reases  i n  t h e  investment 

tax c r e d i t  are o f f s e t  by inc reases  i n  personal  income taxes, t h e  tax 

incen t ives  increase t h e  d e f i c i t .  This  i s  t r u e  f o r  a l l  models and f o r  

both t h e  o r i g i n a l  and C-E equat ions.  

I n  most models and s imula t ions  t h e  d e f i c i t  w a s  s t i l l  r i s i n g  a t  

t h e  end of  t h e  s imula t ion  per iod.  I n  DRI t h e  genera l  s t imu la to ry  e f f e c t s  

of t h e  incen t ives  seem t o  be br inging  a turnabout  some time before  t h e  

end of  t h e  s imula t ion  per iod i n  a l l  cases  except  t h a t  o f  t h e  reduct ion  

i n  corpora te  tax rates. The 10-5-3 s imula t ions ,  of course,  gene ra l ly  

began wi th  small i nc reases  i n  t h e  d e f i c i t  which, however, increased  r a p i d l y .  
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Tota l  Fixed Investment (Table 7 )  

Table 7 i n d i c a t e s  the  yea rby-yea r  e f f e c t s  on t o t a l  f i xed  

investment, the sum of housing and n o n r e s i d e n t i a l  investment i n  equip

ment and s t r u c t u r e s ,  f o r  each set of equat ions i n  each s imula t ion  i n  each 

model. Very wide va r i ance  of r e s u l t s  is aga in  immediately apparent .  

With the  o r i g i n a l  equat ions f o r  10-5-3, f o r  example, t h e  peaks 

of investment response range from $3.5 b i l l i o n  i n  t h e  Michigan model 

t o  $33 b i l l i o n  f o r  DRI .  The C-E equat ions gene ra l ly  r e s u l t  i n  l e s s  

s t i m u l i  t o  t o t a l  f i xed  investment,  except i n  the case of the  co rpora t e  

p r o f i t s  tax r a t e  r educ t ion ,  where only Chase shows any s u b s t a n t i a l  p o s i t i v e  

e f f e c t .  The 1978-79 downturn i n  t h e  mean e f f e c t s  of t h e  1 6 . 2 6 4  percen t  

increase i n  the  investment c r e d i t  f o r  equipment i s  an a b e r r a t i o n  due t o  

t h e  explosion of the  M P S  model using unborrowed r e se rves  a t  b a s e l i n e  va lues .  

I f  t h e  MPS simulat ion wi th  M1 a t  b a s e l i n e  values  i s  s u b s t i t u t e d  f o r  

1978 and 1979, mean f i g u r e s  f o r  e f f e c t s  on t o t a l  investment are 

higher  f o r  t h e  o r i g i n a l  equat ions than t h e  C-E equat ions.  

4 .  	 Summary (Tables 8 ,  9 and 10) 

Comparisons of t h e  e f f e c t s  of investment tax  i n c e n t i v e s  on 

investment, GNP and t h e  f e d e r a l  budget su rp lus  o r  d e f i c i t ,  as shown i n  

the  va r ious  s imulat ions and equat ions f o r  each of t h e  models are 

found i n  Tables 8 ,  9 and 10. As throughout our a n a l y s i s ,  two sets 

of f a c t s  s tand out .  F i r s t ,  r e s u l t s  are q u i t e  v a r i e d ,  w i t h  l a r g e  

e f f e c t s  shown i n  the  DRI and MPS models, s e n s i t i v e  t o  equat ion s p e c i f i c a 

t i o n  and monetary assumptions. Second, wi th  these  o u t l i e r s  e l imina ted ,  

the  models gene ra l ly  show only modest e f f e c t s  of tax parameter changes 

on investment. This is p a r t i c u l a r l y  so when s imulat ions are performed 

with o u r  p re fe r r ed  C-E equations.  
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Thus, Table 10 i n d i c a t e s  t h a t  t h e  s ta t ic  tax l o s s e s  without  

feedback from s imula t ion  1, adding 1 0  percent  t o  investment tax c r e d i t s  

f o r  equipment s t r u c t u r e s ,  amounted t o  $26.4 b i l l i o n  a t  annual r a t e s  

i n  t h e  fou r th  qua r t e r  of 1979. This  came t o  15.5 b i l l i o n  1972 d o l l a r s .  

Only t h e  DRI and MPS models ind ica ted  r e s u l t a n t  increments t o  t o t a l  

f i xed  investment of more than t h i s  amount i n  s imula t ions  us ing  t h e  

o r i g i n a l  model equat ions.  The mean increment of $11.7 b i l l i o n  (Table 8.1) 

was only 7 6  percent  of t h e  direct  t ax  loss. 

The C-E equat ionsgenera ted  a mean increment of t o t a l  f i xed  inves t 

ment of $8.7 b i l l i o n ,  only 56 percent  of t h e  d i r e c t  t a x  loss. The d i f f e r e n c e  

was occasioned by sharp ly  lower est imated e f f e c t s  on investment i n  t h e  DRI ,  

M P S  and Wharton models, on ly  p a r t i a l l y  compensated by h igher  estimates i n  

t h e  BEA and Chase models. 

Increases  i n  t h e  f e d e r a l  budget d e f i c i t  were, of course ,  gene ra l ly  

less  than t h e  d i r e c t  tax loss. But even here  t h e  mean inc rease  i n  t h e  

d e f i c i t ,  10.2 b i l l i o n  1972 d o l l a r s ,  was almost as  much as t h e  mean 

simulated inc rease  i n  t o t a l  f ixed  investment with t h e  o r i g i n a l  equat ions ,  

1 1 . 7  b i l l i o n  1972 d o l l a r s .  The d e f i c i t  i nc rease  w a s  l a r g e r  than t h e  

inc rease  i n  t o t a l  f i xed  investment i n  t h e  C-E equat ions ,  10.0 b i l l i o n  

versus  8.7 b i l l i o n  1972 d o l l a r s .  

I n t e r e s t i n g l y ,  t h e  models gene ra l ly  showed s i g n i f i c a n t  i nc reases  

i n  t o t a l  f i xed  investment,  along with decreases i n  t h e  budget d e f i c i t  

i n  s imula t ion  2 ,  which added a personal  tax inc rease  t o  o f f s e t  t h e  

reduced taxes from inc reases  in t he  investment tax c r e d i t .  These r e s u l t s  

are shown i n  Table 8.2.  The inc reases  i n  t o t a l  f i xed  investment were 

modest, however, amounting t o  means of 10.4 b i l l i o n  1972 d o l l a r s  w i t h  

t h e  o r i g i n a l  equat ions  and 7.3 b i l l i o n  1972 d o l l a r s  wi th  t h e  C-E equat ions.  

The reduct ions  i n  the  f e d e r a l  budget d e f i c i t  were t r i v i a l ,  i n  the  order  

of $2  b i l l i o n .  
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The 10-5-3 s imula t ion  repor ted  i n  T a b l e  8 . 3  is dramatic i n  i n d i c a t i n g  

q u i t e  l a r g e  t a x  l o s s e s  and inc reases  i n  t h e  f e d e r a l  d e f i c i t  i n  1979-1V, 

with sharp ly  lesser e f f e c t s  on f ixed  investment i n  t h e  BEA, Michigan, 

and Wharton models, bu t  l a r g e  e f f e c t s  on investment in t h e  DRI and MPS 'c 

models. Chase proved in te rmedia te ,  w i th  t o t a l  f i xed  investment approximately 
t


equal  t o  t h e  increase i n  t h e  f e d e r a l  budget d e f i c i t ,  bu t  less than t h e  

s t a t i c  t a x  l o s s  of 21.0 b i l l i o n  1972 d o l l a r s  (35.9 b i l l i o n  cu r ren t  

d o l l a r s ) .  

The 16.264 percentage p o i n t s  i n c r e a s e  i n  t h e  equipment tax c r e d i t  of 

s imula t ion  4 l e a d s  t o  inc reases  i n  1979-IV equipment i n  a l l  models except  

MPS us ing  i t s  o r i g i n a l  equat ions ,  where a c y c l i c a l  downturn develops.  

The amount of t h e  ind ica t ed  inc rease  varies s u b s t a n t i a l l y :  Michigan, 

2.6 b i l l i o n  1972 d o l l a r s ;  Chase, 9.7; BEA, 15.0; Wharton, 18.7; and 

DRI high  a t  37.1 b i l l i o n  1972 d o l l a r s .  The estimates of increments- - - .  

i n  equipment investment with t h e  C-E equat ions  were much less f o r  DRI, 

only 7.9 b i l l i o n  1972 d o l l a r s ,  and somewhat less f o r  Wharton, on ly  

i3 .5  	b i l l i o n .  

Using t h e  M P S  r e s u l t s  stemming from M l  a t  b a s e l i n e  l e v e l s ,  we 

f i nd  t h e  o r i g i n a l  equat ions showing a mean inc rease  i n  equipment 

spending of 12.8 b i l l i o n  as a g a i n s t  a mean d e f i c i t  i nc rease  of 17.2  

b i l l i o n  1972 d o l l a r s .  The C-E equat ions ,  w i th  MPS t h i s  time us ing  

t h e  usua l  unborrowed reserve c o n s t r a i n t ,  showed a mean increment i n  

equipment spending of 9.8 b i l l i o n  as a g a i n s t  a mean inc rease  i n  t h e  

budget d e f i c i t  of 15 .4  b i l l i o n  1972 d o l l a r s .  Increments t o  t o t a l  

f i xed  investment were no more, as t h e  b i g  i n c r e a s e  i n  t h e  equipment 

tax c r e d i t  gene ra l ly  l e f t  s t r u c t u r e s  and housing investment unaf fec ted  

o r  s l i g h t l y  less. 
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Tab le  8.5 i n d i c a t e s  modest i n c r e a s e s  i n  inves tment  as a consequence 

of t h e  cut of  a lmost  10 pe rcen tage  p o i n t s  i n  t h e  c o r p o r a t e  tax rate. 

The models, w i t h  t h e  excep t ion  of Chase, are f a i r l y  unanimous i n  i n d i c a t i n g  

increments  t o  investment q u i t e  less t h e n  i n c r e a s e s  i n  t h e  d e f i c i t  and, i n  

a l l  cases, f a r  less than t h e  s ta t ic  loss .  The C-E e q u a t i o n s  do l i t t l e  

t o  change t h e  p i c t u r e  stemming from t h e  o r i g i n a l  equa t ions .  

The OTA a l t e r n a t i v e  shown i n  Table  8 .6  o f f e r s  r e l a t i v e l y  modest 

s ta t ic  t a x  l o s s e s ,  9.4 b i l l i o n  c u r r e n t  d o l l a r s  and 5.5 b i l l i o n  1972 

d o l l a r s  i n  1979-1V, b u t  co r re spond ing ly  small increments  t o  inves tment .  

These come t o  mean f i g u r e s  of 5.7 b i l l i o n  1972 d o l l a r s  f o r  t h e  o r i g i n a l  

e q u a t i o n s  and 4 . 7  b i l l i o n  1972 d o l l a r s  w i t h  the C-E equa t ions .  

The mean i n c r e a s e s  i n  f e d e r a l  budget d e f i c i t s  are, r e s p e c t i v e l y ,  

5.6 and 5.7 b i l l i o n  1972 d o l l a r s .  

Thus except  f o r  s p e c i a l  cases of DRI and WS wi th  t h e i r  o r i g i n a l  

e q u a t i o n s ,  investment s t i m u l i  do n o t  match s t a t i c  t a x  l o s s e s .  They 

c e r t a d n l y  g e n e r a t e  nowhere n e a r  enough added income t o  p r e v e n t  

s u b s t a n t i a l  i n c r e a s e s  i n  f e d e r a l  budget d e f i c i t s .  

The year-by-year s e q u e n c g o f  f o u r t h  q u a r t e r  r e s u l t s  f o r  inves tment  i n  

equipment, s t r u c t u r e s ,  hous ing  and t o t a l  f i x e d  inves tmen t ,  w i t h  bo th  

o r i g i n a l  and C-E equa t ions ,  are p r e s e n t e d  i n  Table  9 .  They are expressed  

as pe rcen tage  changes from b a s e l i n e  and t h e  s ta t ic  tax loss  as a p e r c e n t  

of f i x e d  investment is  o f f e r e d  f o r  comparison. A l l  f i g u r e s  are based 

on 1972 d o l l a r s ,  w i th  t h e  GNP i m p l i c i t  p r i c e  d e f l a t o r  used t o  conve r t  

tax l o s s e s  (as w e l l  as t h e  n e t  f e d e r a l  budget s u r p l u s  i n  o t h e r  t a b l e s )  

t o  1972 d o l l a r s .  
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Noting f i r s t  t h e  r e s u l t s  of s imula t ion  1 with t h e  seven and then t e n  

percent  i nc reases  i n  investment tax c r e d i t s  f o r  equipment and S t r u c t u r e s  

(Table 9.1), w e  see t h a t  t o t a l  f i xed  investment ,  i n  s imula t ions  wi th  bo th  

the  o r i g i n a l  equat ions  and t h e  C-E equat ions ,  i nc reases  less than  t h e  

s t a t i c  tax l o s s  i n  every year  i n  t h e  BFA, Chase, Michigan and Wharton 

models. Only i n  t h e  DRI and M P S  models does the  inc rease  i n  inves t 

ment i n  some yea r s  exceed t h e  s t a t i c  tax loss. I n  t h e  case of D R I ,  

these  excesses do n o t  appear i n  t h e  s imula t ions  with C-E equat ions .  

The BEA model does genera te  some l a r g e  inc reases  i n  investment 

i n  equipment and s t r u c t u r e s  but  t hese  are counterbalanced by decreased 

investment i n  housing. I n  t h e  DRI case, housing investment i s  a l s o  

depressed but  t he  overwhelming inc reases  i n  investment i n  equipment, 

upwards of 15 percent  of b a s e l i n e  in most years  with the o r i g i n a l  
6 

equat ions,  leaves t o t a l  f i xed  investment gene ra l ly  w e l l  above t h e  

s ta t ic  tax loss. 

The models a l l  i n d i c a t e ,  w i th  t h e  except ion of Michigan, t h a t  

a combination of h igher  investment tax c r e d i t s  and o f f s e t t i n g  personal  

tax inc reases  r e s u l t s  i n  l a r g e r  investment i n  equipment and s t r u c t u r e s  , 

al though f r equen t ly  less  investment i n  housing (Table 9 . 2 ) .  It may be ob

served t h a t  t h e  Piichigan model, r e s u l t s  of which a r e  f r e q u e n t l y  o u t l i e r s ,  i s  

p a r t i c u l a r l y  ill equipped t o  handle investment tax c r e d i t  changes. 

As w e  have noted previous ly ,  tax parameters do not  e n t e r  t h e  s t r u c t u r e s  

equat ions  a t  a l l  i n  t h e  Michigan model. Fur ther ,  co rpora t e  tax payments 

a r e  a cur ious  lagged func t ion  of t h e  investment tax c r e d i t  (among o t h e r  

va r i ab le s )  such t h a t  on ly  a minor f r a c t i o n  of tax c r e d i t  changes show 

up i n  changes i n  tax payments. 
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Results of simulation of 10-5-3, shown in Table 9.3 are roughly 

similar to those of simulation 1, involving increased investment tax 

credits for equipment and structures. Major differences involve the 

phase-in process, so that tax l o s s  and increases in investment are 

less in earlier years with 10-5-3, and the greater stimulus to investment 

in structures stemming from 10-5-3. The D R I  results using their original 

equations are very high relative to the other models, particularly for 

equipment. The MPS results here are relatively moderate, however. 

Thus DRI is the only model showing increases in total fixed investment 

greater than tax losses. Indeed all of the others show gains in investment 

far less than tax losses in all years except 1973 and 1974  in the case of 

BEA and 1973 in the case of Michigan, where tax losses were very low 

with 10-5-3. 

Similarly, f o r  simulation 4 involving an increase in the invest

ment tax credit f o r  equipment Of 16.264 percentage points, a present value 

equivalent of 10-5-3, the D R I  original equations offer extreme results. 

By the end of 1 9 7 5 ,  equipment investment has reached a peak of 41.5 percent 

above baseline, and is still 37.6 percent above baseline of the end of 

1979 (Table 9 . 4 ) .  The hugh increase in the equipment tax credit even 

drives up structures investment very substantially in the original D R I  

model but does depress housing investment. 


M P S  blows up in this simulation with unborrowed reserves at their 

baseline values, as we have noted earlier. The other models, except 


Michigan, show quite varying but generally substantial investment responses 


in equipment and some positive and some negative responses in structures. 
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The C-E equat ions  aga in  serve mainly t o  knock down t h e  extreme 

reac t ions  i n  DRI  and MPS and t o  reduce somewhat t he  Wharton responses .  

In gene ra l ,  except  f o r  s imula t ions  wi th  t h e  o r i g i n a l  DRI  equa t ions  and M P S ,  

t h e  inc reases  i n  t o t a l  f ixed  investment a r e  cons iderably  less than t h e  static 

tax loss i n  a l l  yea r s  i n  a l l  models. 

The c u t  i n  co rpora t e  t ax  ra te  by some 1 0  percentage p o i n t s  accomplished 

i n  s imula t ion  5 (Table 9.5)  has  a very  small e f f e c t  on investment i n  a l l  models 

except MPS and, t o  some e x t e n t ,  Chase. 

Simulation 6 ,  t h e  Off ice  of T a x  Analysis  a l t e r n a t i v e  involv ing  

modest a c c e l e r a t i o n  of dep rec i a t ion  and inc reases  i n  investment t a x  

c r e d i t s ,  is  shown i n  Table 9.6. As with  a c c e l e r a t i o n  of  deprec ia t ion  

on new a c q u i s i t i o n s  gene ra l ly ,  the OTA a l t e r n a t i v e  impl ies  s t a t i c  t a x  

l o s s e s  beginning small and r i s i n g  r a p i d l y  over  t h e  f i r s t  few years .  

Once more, i n  a l l  models except DRI and M P S ,  t h e  inc reases  i n  investment 

brought on by t h e  increased  tax incen t ive  is cons iderably  less than t h e  

d i r e c t  tax l o s s e s  t o  t h e  Treasury.  

The many t a b l e s  and numbers we f u r n i s h  o f f e r  more d e t a i l  than 

most readers can use.  Voluminous p r i n t o u t s  o f  t h e  r e s u l t s  of some 

84 s imula t ions  o f f e r  f a r  more da t a .  The most important l e s son  from a l l  

of t h i s ,  however, is one t h a t  w e  suggested e a r l y  i n  our s tudy.  The 

va r ious  models set f o r t h , a s  t he  consequences of changes i n  t a x  parameters ,  

very  much t h e  imp l i ca t ions  of t h e  s t r u c t u r a l  s p e c i f i c a t i o n s  w i t h  which 

they began. 

Hence, i n  t h e  f u l l  model s imula t ions  repor ted  i n  Phase 111, a s  

wi th  t h e  ind iv idua l  investment equat ions discussed i n  Phase I and 11, 

consequences of changes i n  investment t a x  parameters depended overwhelmingly 

on how those parameters en tered  t h e  investment equat ions .  I n  p a r t i c u l a r ,  
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where they were tied to cost-of-capital terms which.wereeither specified 


to have large effects or were estimated to have large effects because 


they were tied implicitly or explicitly to other variables favorable 


to investment, changes in tax parameters had large consequences. 


Of all of the models, DRI,  as a consequence of these considerations, 

was clearly and consistently extremely high in its predicted effects of 

investment tax stimuli. Our own revised C-E equations, in the case of 

DRI and Some of the other models, tended generally to moderate and 

equalize the implied role of tax parameters in determining investment. 


We have some considerable preference in terms of our own priors 

for our equations yielding generally lower estimates of investment 

effects and confirming our views that none of the changes in tax para-

meters generally considered or considered in this study is "cost-effective. 11 

Sober analysis tends to draw the conclusion that a dollar of direct tax 


loss to the Treasury yields considerably less than a dollar of increased 


investment. 


This said, however, we must acknowledge and indeed affirm that none 


of the major macroeconometric models that we have considered is well-


equipped to analyze the effects of changes in tax parameters on investment. 


For,essentially, investment is determined by expectations of the 


future as well as the current situation. Estimates of all equations in 


the models, but investment equations in particular, involve implicit 


if not explicit assumptions as to how expectations of the future change 

with changes in observed data. 

We are thus on very shaky ground -- hardly any ground at all --
when we assume that changes in the cost of capital or other variables 

in some historical period have been associated with changes in expectations 

in the same manner as any historical or hypothetical changes in tax 




-2 6-

parameters are or will be associated with corresponding expectations of 


the future. We have noted this explicitly in connection with the failure 


of any of the models to handle the intertemporal substitution inducement 

to delay investment implicit in the phase-in process of 10-5-3. 

More generally, hoyever, this objection applies t o  analysis of all of 

the tax parameter changes in all of our simulations. 

The final result of our analysis, for now at least, must then 

be that one can get almost any answer one wants as to the effects of 

tax incentives for investment by making sure that the chosen model has 

specifications appropriate to one's purpose. The six models that we 

have examined give vastly different results. Our analysis of the 

equations and the simulations suggests that where large responses of 

investment to tax stimuli are indicated they hinge upon crucial, 

controversial assumptions. 

To proceed with major acceleration of depreciation or invest


ment credits on the assumption that they will have commensurate 


effects in increasing investment must then rest essentially on faith. 


Faith is indeed sometimes rewarded. But for our part, in this instance, 


we remain agnostic. 
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Investment Equations and F u l l  Model Simulat ions Compared, 

Doubling Investment Credi t  f o r  Equipment and Adding Cred i t  

f o r  S t ruc tu res ,  Change i n  Investment 1977-IV, B i l l i o n s  of 

1972 Dol la rs  and Percent  of Base l ine  


F u l l  Model Simulat ions,  Percent  Changes from Base l ine ,  

Investment i n  Equiprcent, S t r u c t u r e s  and Housing, and T o t a l  

Fixed Investment,  Mean, Low, High and Range o f  Models 


F u l l  Model Simulat ions,  Percent  Changes from Base l ine  a t  

Peak and i n  Quarter  28 (1979-IV), Investment and Cap i t a l  Stocks 


F u l l  Model Simulat ions,  Percent  Changesfrom Base l ine  a t  

Peak and i n  Quarter 28 (1979-IV), Var iab les  Other than 

Investment 


F u l l  Model Simulat ions,  Absolute Changes from Base l ine ,  

Q u a r t e r  28 (1979-IV), Investment and Other Var iab les  


F u l l  Model Simulat ions,  Net Federa l  Budget Surplus ,  Differences 

from Base l ine  i n  B i l l i o n s  of Do l l a r s ,  Quarters  1, 9 and 28 

and Peaks and Lows 


Ful l  Model Simulat ions,  Fixed Investment,  Di f fe rences  from Base l ine  

i n  B i l l i o n s  of 1972 Dol la rs ,  Fourth Quarter of Each Year 


F u l l  Model Simulat ions,  Changes from Base l ine ,  Ouarter  28 (1979-IV), 

B i l l i o n s  of  1972 Dol l a r s ,  Investment i n  Equipment, S t r u c t u r e s  and Hoii-inn, 

Tota l  Fixed Investment,  GNP, and N e t  Federal  Budget Surplus  


F u l l  Model Simulat ions,  Percent  Changes from Base l ine ,  Fourth Q u a r t e r  

of Each Year, Investment i n  Equipment, S t r u c t u r e s ,  Housing and To ta l  

Fixed, and Static Tax Loss a s  Percent  of  To ta l  Fixed Investment 


Sta t i c  T a x  Losses (Without Feedback), Fourth Ouarter  of Each Year 


117 	F u l l  Model Simulat ions,  Percent  Changes from Base l ine ,  Fourth Quarters  
of Each Year, Investment i n  Equipment, S t r u c t u r e s  and Housing 

* Available  i n  Appendix C on r eques t  t o  Of f i ce  of Tax Analysis .  
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Table 1 	 Investment Equations and F u l l  Model Simulat ions Compared, 
Doubling Investment Credi t  f o r  Equipment and Adding Credi t  
for St ruc tu res ,  Change i n  Investment 1977-1VY B i l l i o n s  of 
1972  Dol lars  and Percent  of Basel ine 

(1) (2) ( 3 )  ( 4 )  ( 5 )  ( 6 )  1 

Simulat ion Equipment S t r u c t u r e s  

ki = 2ke; ki = ke 	 Orig ina l  C-E Orig ina l  C-E 
Equation Equation Equation Equat ion 

a 

1.1 BEA 
B i l l i o n s  of 1972  Dol la r s  

Invesanent  Equation +9.0 +8.0 +1 .4  i-1.4 
1. 	 F u l l  Model, No Personal  

Tax Of f se t  7 . 2  7 . 1  1.1 .5  
2 .  	 F u l l  Model, wi th  Personal  

Tax Of f se t  7 . 2  6 . 7  1 . 5  - . 0  
Percent  of Base l ine  

Investment Equation +9 .8  +8.6 +3 .5  + 3 . 6  
1. 	 F u l l  Model, No Personal  

Tax Of f se t  7 . 9  7 . 8  2 . 6  1 . 4  
2 .  	 F u l l  Model, wi th  Personal  

T a x  Of f se t  7 . 8  7 . 3  3 . 6  - . 0  

1 . 2  Chase 

B i l l i o n s  of 1972  Dol la r s  

Investment Equation . +4 .3*  +2.8* +1.4* +l.3" 
1. 	 F u l l  Model, No Personal  

Tax Of f se t  5 . 6  7 . 0  3 . 6  3 . 5  
2 .  	 F u l l  Model, w i th  Personal  

Tax Of f se t  3 . 4  4 . 1  2 . 3  2 . 3  

Percent  of Base l ine  

Inves tment Equat  i on  + 4 . 7 *  +3.l* +3.4* +3 0 3* 
1. 	 F u l l  Model, No Personal  

Tax Of f se t  6 . 2  7 . 6  8.9 8 . 7  
2 .  	 F u l l  Model, wi th  Personal  

Tax Of f se t  3 . 7  4 . 5  5 . 8  5 . 7  

*Stock price,  p r o f i t s  a f t e r  tax, and p ro f i t s - s tock  p r i c e  r a t i o  v a r i a b l e s  held 
a t  base l ine  va lues .  
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Table 1 	 Investment Equations and F u l l  Model Simulat ions Compared, 
Doubling Investment Cred i t  f o r  Equipment and Adding Cred i t  
f o r  S t ruc tu res ,  Change i n  Investment 1977-IV, B i l l i o n s  of 
1972  Dol la r s  and Percent  of  Basel ine 

(1) ( 2 )  ( 3 )  ( 4  1 ( 5 )  (6) 
Simulat ion Equipment S t r u c t u r e s  

Or ig ina l  C-E Or ig ina l  C-Ek i  = 2ke; k i  = ke Equation Equation Equation Equat ion 

1. 


2 .  

1. 


2 .  

D R I  

B i l l i o n s  of 1972 Dol la r s  

Investment Equation +13.1 
F u l l  Model, No Personal  

+2 .8  +2.8 + 3 . 2  

Tax Offse t  1 4 . 4  3 . 6  3 . 1  2.6 
F u l l  Model, with Personal  

Tax Offse t  13.6 2 . 7  3 . 2  2 . 8  

Percent  of Base l ine  

Investment Equation + 1 4 . 2  
F u l l  Model, No Personal  

C3.0 +6.3 + 7 . 2  

Tax Offse t  1 5 . 7  3 . 9  7 . 7  6 . 5  
F u l l  Mode1,wfth Personal  

Tax Offse t  1 4 . 9  3.0 7 . 9  7 .O 

1 . 4  Michigan 

1. 


2 .  

1. 


2 .  

B i l l i o n s  of 1972 Dol la r s  

Investment Equation 1 . 4  1 . 6  .o .o 
F u l l  Model, No Personal  

Tax Of f se t  1 . 5  1.6 .1 .1 
F u l l  Model, wi th  P e r s Q n d  

Tax Offse t  . 8  . 9  -.4 - . 4  

Perc ent o f Base li n e  

Inves m e n  t Equation 1 . 5  1 . 7  .o .o 
F u l l  Model, No Personal  

T a x  Offse t  1 . 6  1.8 . 2  .1 
F u l l  Model, wi th  Personal  

Tax  Offse t  .8 1.0 -1.0 -.9 

1.3 
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T a b l e  1 	 Investment Equations and F u l l  Model Simulat ions Compared, 
Doubling Investment Credi t  f o r  Equipment and Adding Cred i t  
f o r  S t ruc tu res ,  Change i n  Investment 1977-IV, B i l l i o n s  of  
1972 Dol la r s  and Percent  of Basel ine 

(1) ( 2 )  (3 )  (4  1 ( 5 )  ( 6 )  
Simulation Equipment s t r u c t u r e s  

Or ig ina l  C-E O r i g i n a l  C-Ek: = 2ke; ki = ke Equation Equation Equation Equation 

1.5 M P S  (with Unborrowed Reserves a t  Base l ine  Values) 
B i l l i o n s  of 1972 Dol la r s  

Investment Equation +12.7 +2.7 +2 .4  +3 .2  
1. 	 F u l l  Model, No Personal  

Tax Offse t  +18.0 +lo. 8 6.0 +4.5  
2 .  	 P u l l  Model, wi th  Personal  

Tax  Of f se t  +15.7 +4.3 +3.9 +3.6 

Percent  of Base l ine  

Investment Equation t-15.1 +2.8 +5 .7  +6.8 
1. 	 F u l l  Model, No Personal  

Tax Of f se t  +19.7 +I1.8 +15 .O +11.3 
2 .  	 F u l l  Model, w i th  Personal  

Tax Of f se t  +17.2  9 4 . 7  * +9.7 +8.9  

1 . 5 - ~ 1  MPS k i t h  Ml a t  Base l ine  Values 

B i l l i o n s  of 1972 Dol la r s  

Investment Equation +12 7 +2.7 +2 .4  +3 .2  
1. F u l l  Model, No Personal  

Tax  Offse t  +13 1 +4 .4  +3 .3  +2 .2  
2 .  F u l l  Model, wi th  Personal  

Tax Of f se t  +18.5 +8.2 +5 .4  +5 .0  

Percent  of Base l ine  

Investment Equation +15.1 +2 .8  +5 .7  +6.8 
1. 	 F u l l  Model, No Personal  

T a x  Of f se t  +14 a 4 +4.8 +8.1 C5.6 
2 .  	 F u l l  Model, w i th  Personal  

Tax  Of f se t  +20 2 +9.0'  +13.5 +12 e 4 
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Table 1 	 Investment Equations and Full Model Simulations Compared, 

Doubling Investment Credit for Equipment and Adding Credit 

for Structures, Change in Investment 1977-IV, Billions of 

1972 Dollars and Percent of Baseline 


1.6 Wharton 
. 
Simulation Equipment Structures 

original - original -
k; = 2ke; ki = ke Equation Equation 	 E uatioc Equation5Billions of 1972 Dol ars 

Investment Equation 5.1 3.2 2.4 1.5 


1. 	 Full Model, No Personal 
Tax Offset 7 . 3  ' 3.0 3 . 2  1 . 3  

2. 	 Full Model, with Personal 
Tax Offset 6 . 7  2 . 5  3 . 0  1.1 

Percent of Baseline 


Investment Equation 4 .9  2.9 5.0 3 . 0  

1. Full Nodel, No Personal 

Tax Offset 8 . 0  3 . 3  8.0 3 . 3  

2. Full Model, with Personal 

Tax Offset 7 . 3  2.8 7 . 3  2.8 
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Table 2 .  	 F u l l  Model Simulations,  Percent  Changes from Basel ine,  Investment 
i n  Equipment, S t r u c t u r e s  and Housing, and To ta l  Fixed Investment 
Mean, Low,  High and Range of Models 

A. End of F i r s t  Year 

(1) (2)  ( 3 )  ( 4 )  ( 5 )  ( 6 )  ( 7 )  ( 8 )  ( 9 )  (101 ,c 

Orig ina l  C-E 
Equip- Struc- Hous- T o t a l  Equip- St ruc- Hous- T o t a l  

Simulations Measures ment t u r e s  ing  Fixed ment t u r e s  ing  F k e d  -
1. ITC: no personal  

t a x  o f f s e t  

” = 2ke; k; - ke e 

Mean 
Low 
High 
Range 

2 .  	 ITC: wi th  personal 
t a x  o f f s e t  

ka = 2ke; k: 5 ke 

Mean 
Low 
High 

. Range 

3 * ,  10-5-3 
Mean 
Low 
High 
Range 

4 .  Ak; = +16.264% 

Mean 
Low 
High 
Range 

5 .  Au’ 9 -9.815% 

Mean 

1.9 1.6 .2 1.3 1 , 6  1.2 .2 1.1 
.8 ,1 -.o .4 . 7  .1 -.1 .5 

2.8 3.0 .5  2.0 3.5 3.4 .6 1.8
2.0 2.9 .5 1 . 7  2.8 3.3 . 7  1.3 

1.1 1.1 - . 3  . 7  - 4  e 3  -.3 e 2  
-6 

1.8 
-.4 
3.2 

-1.2 
.8 

.1,
1.7 

-1.1 
1.1 

- .8  
2.0 

-1.2 
.8 

-.2 
.5 

1.2  3.6 2 . 0  1.6 2.2 2.8 2.0 .8 

1 . 0  1.6 .2 .9 ,% 1.2  .2 . 7  
- 4  

2.3 
-.o 
3.9 

-.o 
.3 

.3 
1.3 

.3 
2.1 

-.4 
4 .9  

.o 

.4 
.1 

1.6 
1.9 3.9 .3 1.0 1.8 5.3 .4 1.4 

6.2 
2.3 
9 . 4  
7 . 1  

-1.2 
-12.0 

3 . 1  
15.1 

.2 
-.5 
1.0  
1.5 

2 . 7  
1.1 
4.6 
3.5 

4.7 
1.5 
8 .8  
7 . 3  

-1.6 
-13.0 

2.0 
15.0 

- 2  
-.7 
1.0 
1 . 7  

1.8 
.6 

4.3 
3.7 

1 .4  1.8 .2 1.2 1.9 1.2 .4 1 .2  
Low -1.0 - e 1  -.6 -.5 -1.1 -.3 -.6 -.5
High 3.5 3.3 .5  1.9 5.0 3.8 .5 2.3Range 4 . 5  3.4 1.1 2.4 6.1 4 . 1  1.1 2.8 

6 .  OTA A l t e r n a t i v e  

Mean 1 . 2  1.1 .1 .8 1.0 .8 .2 . 7Low . 7  .1 -.o .4 . 5  -.2 .o .2High 1.8 2.4 .4 1.4 2.2 3.1 .4 1 .2
Range 1.1 2.3 e4 1.0 1.7 3.3 .4 1.0 
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Table 2 (Continued) 


B. End of T h i r d  Year 


(1) ( 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6 )  ( 7 )  (8) ( 9 )  (10) 
Orig ina l  C-E 

Equip- Struc- Hous- To ta l  Equip- St ruc- b u s - T o t a l  
Simulat ions Measures ment t u r e s  ing  Fixed ment t u r e s  ing  Fixed 

1. ITC: no personal  
tax o f f s e t  

k '  = 2k,; ki = ke 
e 

Mean 8.7 6 .9  -1.3 5.5 5 . 2  4.3 -92 3.5 
Low 1 . 5  .2 -8.3 .8 1 . 7  .2 -4.3 .8 
High 1 6 . 0  10 .9  1.7 9.3 9 . 1  8 .0  2.0 5 . 3  
Range 1 4 . 5  10.7 10.0 8 . 6  7 . 4  7 . 8  6 . 3  4.5 

2 .  	 ITC: wi th  personal  
tax o f f s e t  

k: = 2ke; k: = ke 

Mean 7 . 2  5.4 -1.4 4.4 2 .6  2.6 -.3 1.8 
Low .9 -.8 -5.7 .1 -1.0 -.7 -2.7 - .3 
High 1 5 . 4  11.1 1 .8  9.7 6 .8  7 . 6  2.9 4.4 
Range 1 4 . 5  11.9 7 . 5 ,  9.7 7.8 8.3 5.6 4.7 

3.. 10-5-3 
Mean 5 .3  7.4 - .8  4 . 1  3.8 4.7 .2 3..1 
Low 2.5 .4 -8.5 1 .9  1.3 .3 -3.8 1.0 
High 1 0 . 4  1 4 . 4  1 . 6  8 . 1  5 . 1  10 .3  2.0 5 . 0  
Range 7 . 9  14 .0  10.1 6.2 3.8 1 0 . 0  5 .8  4.0 

4 .  Akk = +16.264% 

Mean 20.4 3.0 -2.4 10.0 11.3 .6 -1.2 5.3 
Low 3.6 -lQ. 9 -11.4 1.8 3.7 - 1 4 . 6  -11.1 1 . 8  
High 41.5 1 5 . 2  3.2 21.1 18 .8  5.5 2.8 7.5 
Range 37.9 26 .1  1 4 . 6  1 9 . 3  1 5 . 1  20.1 1 3 . 9  5.7 

5 .  Au' -9.815% 

Mean 4 . 5  5 . 6  ' -1.1 3.3 3.5 3.3 -.l 2.5 
Low -1.8 -.1, -8.2 - .8 -2.0 -1.7 -4.0 -1.0 
High 8.8 1 0 . 4  1 . 8  5.0  8.2 7.0 2.1 5 . 6  
Range 10.6 10.5 10.0 5.8 10 .2  8.7 6 . 1  6.6 

6 .  OTA Al t e rna t ive  

Mean 5 . 1  4.7 -.7 3.3 3.2 3 . 1  .o 2.4 
Low 1 .2  .2 -6 .1  .6 1.2 .1 -3.6 .6 
High 1 0 . 6  9.5 1 . 3  7 . 0  5 .4  7 . 3  1 . 6  3.7 
Range 9 .4  9.3 7 . 4  6.4 4 .2  7 . 2  5.2 3 . 1  
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Table 2 (Continued) 

C. End of F i f t h  Year 

(1) (2) (3) (4) ( 5 )  (6) (7) (8 )  (9) (10) * 
Original  C-E 

Equip- Struc- Hous- To ta l  Equip- Struc- Hous- To ta l  
Simulations Measures ment t u r e s  ing Fixed ment t u r e s  inp; Fixed 

1. ITC: no personal 
tax o f f s e t  

k '  = 2ke; k: = ke 
e 

Mean 9.8 7.1 -.7 5.9 
Low 1.6 . 2  -6.2 .8 
H i g h  19.7 15.0 4.2 13.9 
Range 18.1 14.8 10.4 13.1 

2. 	 ITC: with personal 
tax o f f s e t  

k: = 2ke; k: = ke 

Mean 
LOW 

High 
Range 

3.. 10-5-3 

Mean 
Low 
High 
Range 

4. AkL - +16.264% 
Mean 
Low 
High 
Range 

5. Au'  = -9.815% 
Mean 
Low 
High 
Range 

6. OTA Al te rna t ive  

Mean 
Low 
High 
Range 

8.6 5.5 -1.2 4.9 
- 8  -1.0 -3.5 -.2 

17 -2 9.7 1.2 9.6 
16.4 10.7 4.7 9.8 

7.5 9.5 . 2  5.6 
3.2 .3 -7.3 1.6 

15.4 17.0 5.4 10.5 
12.2 16.7 12.7 8.9 

15.2 .6 -2.3 6.5 
2.8 -12.9 -11.5 1.4 

32.9 12.3 2.4 13.0 
30.1 25.2 13.9 11.6 

3.3 4,O .3 2.5 
-2.0 -.l -5.4 -.9 
6.7 9.3 3.8 6.3 
8.7 9.4 9.2 7.2 

4.3 3.5 -.2 2.8 
1.0 -.5 -4.0 .o 
8.3 8.4 3.4 6.8 
7.3 8.9 7.4 6.8 

6.0 5.2 .6 4.2 
1.8 -.1 -4.4 .9 

11.8 11.3 5.6 9.8 
10.0 11.2 10.0 8.9 

3.9 3.9 .2 2.7 
1,O -.9 -1.6 -.O 
7.4 8.9 2.9 3.8 
6.4 9.8 4.5 3.8 

5 - 8  7.7 1.4 4.8 
2.6 .3 -5.0 1.6 

10.7 17.4 6.4 10.7 
8.1 17.1 11.4 9.1 

10.1 -.a .4 4.8 
3.0 -16.5 -7.3 1.4 

18.4 5.9 7.6 12.4 
15.4 22.4 14.9 11.0 

3.1 
-2.1 

3.5 ,8
-1.0 -3.5 

2,s 
-,9 

7.8 8.9 4.6 6.5 
9.9 9.9 8.1 7.4 

2.9 3.3 - 5  2.2 
1.1 .1 -3.0 .6 
6.5 7.4 4.1 5.9 
5.4 7.3 7.1 5.4 
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Table 2 (Continued) 

D. End of Seventh Year 

(1) (2) (3) 


Equip-
Simulat ions Measures ment 

1. ITC: no personal  
t ax  o f f s e t  

= 2k,; k: = ke 

Mean 9.0 
Low 1.6 
High 17.7 
Range 16.1 

2. 	 ITC: wi th  personal  
tax o f f s e t  

k; = 2k,; ki = ke 

(4) ( 5 )  (6) (7) (8) (9) (10) 
Orig ina l  C-E 
Struc- Hous- T o t a l  Equ ip - Struc- Hous- T o t a l  
t u r e s  i n g  Fixed ment t u r e s  

5.3 .2 5.7 5.7 4.4 
-1.0 -1.1 .8 1.8 .1 

i n a  Fixed 

1.4 4.2 

-.1 .9 

3.6 6.4 

3.7 5.5 


1.7 3.5 

-1.4 -.l 

7.2 6.8 

8.6 6.9 


3.5 6.1 

-.3 1.8 

8.9 8.9 

9.2 7.0 


1.9 5.0 

-.4 1.4 

5.9 7.4 

6.3 6.0 


1.2 2.5 

-1.4 -.9 

1.7 6.0 

3.1 7.0 


1.5 2.4 

.4 .7 


5.0 4.1 

4.6 3.4 


9.4 1.8 9.8 

10.4 2.9 9.0 


4.6 .4 5.0 

-.8 -1.8 -.2 

9.0 3.4 10.3 

9.8 4.7 10.5 


9.3 1.3 7.2 

- 2  -1.8 1.7 


20.0 4.9 16.0 

19.8 6.7 14.3 


-3.2 -2.0 -4.6 


9.9 8.5 

8.1 8.4 


4.2 4.1 

.9 -.7 


8.1 9.8 

7.2 10.5. 


6.7 7.9 

3.2 .2 


10.8 16.1 

7.6 15.9 


9.8 -1.0 
2.9 -13.4 


15.1 6.1 

12.2 19.5 


3.1 2.9 

-1.5 -1.7 

8.5 7.3 

10.0 9.0 


2.6 2.5 

1.1 *1 

4.2 6.2 

3.1 6 -1 


Mean 

L O W  
High 
Range 

3.. 10-5-3 

Mean 
Low 
High 
Range 

4. Ilk; = +16.264% 
Mean 
Low 
High 
Range 

5. Au' -9.815% 


Mean 
Low 
High 
Range 

6. OTA A l t e r n a t i v e  

Mean 
Low 
High 
Range 

7.9 

.7 


16.5 

15.8 


9.4 

2.9 


23.0 

20.1 


-6.6 

-123.2 -12.4 -11.6 -66.1 


37.6 6.1 1.0 18.5 

160.8 18.5 12.8 84.6 


3.3 3 .I .8 2.6 
-1.3 -1.2 -1.4 -.4 
5.6 7.2 .9 4.7 
6.9 8.4 2.3 5.1 

4.0 2.5 .8 2.8 
1.0 -1.5 -.3 .6 
9.6 5.6 2.3 6.5 
8.6 7.1 2.6 5.9 
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Table 3 . 1  	 Ful l  Model Simulations,  Percent  Changes from Basel ine a t  
Peak and i n  Quarter 28 (1979-IV), Investment and Capi ta l  Stocks 

BEA 

(1) (2)
Simulations 

( 3 )  (4) c51 (6  (7)
Percent Changes from Basel ine 

(8) 

Investment C a p i t a l  Stock 

Equip- St ruc- Equip-
mentEquations Variables - t u r e s  Housing ment + St ruc tu res  &psi-

1. ITC: no personal tax o f f s e t  

k; - 2ke; k i  = ke 

Orig . Peak 10.8 10.0 -.O 2.5 -.O 
Quarter of Peak 1 2  1 2  1 28 1 
1979-IV 8.3 -1.0 -1.1 2.5 -.8 

C-E Peak 9.9 2.5 .6 2.2 . 4 -.o 
Quarter o f  Peak 
1979-IV 

28 
9.9 

1 2  
2 .1  

27 -.1 
28 

2.2 
I. 

-.5 
2. ITC: wi th  personal tax o f f s e t  

kk 	= 2ke; k i  = k e 
Orig. Peak 10.0 10.4 - 2  2.4 .o 

Quarter of Peak 14 1 2  7 28 9 
1979-IV 7.9 . 3  -.3 2.4 -.5 

C-E Peak 8 . 1  . 7  * .9 1 .6  .o 
Quarter of Peak 
1979-IV 

28 
8 . 1  

27 
.7 

9 
.6 

28 
1 . 6  

10 
-.I 

3. 10-5-3 
Orig . Peak 8 . 5  14.6 - .O 2.4 - *  0 

Quarter of Peak 28 14  1 28 1 
1979-IV 8.5 4.3 -1.8 2.4 -1.0 

C-E 	 Peak 10.8 4.8 .6 1.9 -.O 
Quarter of Peak 28 28 27 28 1 
1979-IV 10.8 4.8 -.3 1 .9  -.5 

4. Ak& = +16.264% 
Orig . Peak 21.3 -.0 . 3  3.3 .o  

Quarter of Peak 1 2  1 27 28 7 
1979-IV 14.9 -6.6 -.2 3.3 -.9 

C-E 	 Peak 18.8 4.0 .2 3.7 -.O 
Quarter of Peak 1 2  10 27 28 1 
1979-IV 15 .1  .6  -.4 3.7 -1.0 
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Table 3.1 Full Model Simulations, Percent Changes from Baseline at ' .  

(continued) Peak and in Quarter 28 (1979-IV), Investment and Capital Stocks 

BEA 


(1) ( 2 )  (3) ( 4 )  ( 5 )  ( 6 )  (7) (8)
,Simulations Percent Changes from Baseline-Investment Capital Stock 

Equip- S Eguip

ment tures
Equations Variables -- Housing Dent + Structures Housing 

5 .  Au' - 9.815% 

Orig. Peak 
Quarter of Peak 
1979-IV 

8.8 
1 2  

4 . 9  

10.4 
1 2  

-1.2 

-.O 
1 -.7 

1.8 
28 
1.8 

-.O 
1 

-.8 

C-E Peak 7.1 2.6 . 7  1.6 - .O 
Quarter of Peak 12 10 27 28 1 
1979-IV 6.4 1.7 . 2  1 . 6  -.4 

6 .  OTA Alternative 

Orig. Peak 6.4 6.8 .1 1 . 2  -.O 
Quarter of Peak 
1979-IV 

1 2  
3.2 

1 2  
-1 .5  

26 
- .3  

28 
1 . 2  

1 -.5 

C-E Peak 5.4 2 . 2  .8 1.1 -.O 
Quarter of Peak 1 2  10 27 28 1 
1979-IV 4 .2  .9 .4 1.1 - . 3  
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Table 3.2 	 F u l l  Model Simulations,  Percent  Changes from Base l ine  a t  
Peak and i n  Quarter 28 (1979-IV), Investment and C a p i t a l  Stocks 

Chase 

- (1)
Simulations

(2) (3) 

Equations Var iab les  
1. ITC: no personal  tax o f f s e t  

k: = 2k,; k: = ke 

(4) c5 1 (61 (7) (8) (9 1
Percent  Changes from Base l ine  

Investment Capital Stock 

-Equip- St ruc- Equip
ment t u r e s  Housing ment S t r u c t u r e s  Housing 

2. 

3. 


4. 


Orig. Peak 
Quarter  of Peak 

6.9 
26 

9.2 
21.  

1.7 
20 

6.4 
28 

4.5 
28 

8.7 
28 

1979-IV 6.8 8.'7 1.0 6.4 4.5 8.7 

C-E Peak 
Quarter  of Peak 
1979-IV 

8.8 
26 
8.5 

8.9 
21 
8.5 

1.7 
17 
.9 

7.5 
28 
7.5 

4.3
ia 
4.3 

' 

8.7 
28 
8.7 

ITC: wi th  personal  tar o f f s e t  
k: = 2ke; k' = ke

S 

O r i g  0 Peak 
Quarter of Peak 
1979-IV 

3.7 
20921 
2.7 

6.0 
21 
5.7 

2.8 
10 
-.5 

4-1 
28 
4.1 

3.1 
28 
3.1 

7.8 
28 
7.8 

C-E Peak 4.5 6.0 1.3 4.7 3.0 7.7 
Quarter  of Peak 20 21 17 28 28 28 
1979-IV 3.8 5.3 -.4 4.7 3.0 7.7 

10-5-3 
O r  i g  . Peak 

Quar t e r  of Peak 
7.0 
28 

12.8 
28 

2.6 
20 

5.4 
28 

5.4 
28 

9.0 
28 

1979-IV 7.0 12.8 1.7 5.4 5.4 9..o 
C-E Peak 10.8 12.8 2.7 7.6 5.2 8.9 

Quar t e r  of Peak 27 28 24 28 28 28 
1979-IV 10.2 12.8 1.6 7.6 5.2 8.9 

AkL = +16.264% 
Orig. Peak 

Quarter of Peak 
1979-IV 

10.4 
12 
9.7 

6.3 
21 
6.1 

1.7 
24 
1.0 

9.2 
28 
9.2 

3.7 
28 
3.7 

9.0 
28 
9.0 

C-E' Peak 11.0 6.1 1.6 9.9 3.5 9.1 
Quarter  of Peak 
1979-IV 

26 
10.7 

28 
6.1 

16 
.8 

28 
9.9 

28 
3.5 

28 
9.1 
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Table 3.2 F u l l  Model Simulations,  Percent  Changes from Basel ine a t  ” 
(continued) Peak and i n  Q u a r t e r  28 (1979-IV), Investment and Cap i t a l  Stocks 

Chase 

(1)
Simulations 

(2) (3)  

Equations Variables  

5. Au’  - 9.815% 

Orig. 	 Peak 
Quar t e r  o f  Peak 
1979-IV 

C-E 	 Peak 
Quar t e r  o f  Peak 
1979-IV 

6. OTA A l t e r n a t i v e  

Or ig .  	 Peak 
Quar t e r  o f  Peak 
197 9-IV 

C-E 	 Peak 
Quarter o f  Peak 
1979-IV 

(4) ( 5 )  (6) (7) (a 1 (9)
Percent  Changes from Base l ine  -Lnvestment C a p i t a l  Stock 

Equip- Struc- Equip
ment t u r e s  Housing ment S t r u c t u r e s  Housing; 

6.0 7.8 1.2 6.2 4.3 8.8 
11 17 20 2a 28 28 

5 ,6  7.2 .7  6.2 4 . 3  8.8 

a .a 7.9 1.1 8.2 4.2’ ’8.8 
27 17 24 28 28 28 

8.5 7.3 . 6  8.2 4.2 8.8 

3.0 5.3 1.3 4.0 3.1 8.3 
26 21 17  28 28 2a 

2.9 4.5 .4 4.0 3 .1  8.3 

4.1 5.1 1.3 4.7 3.0 8 .4  
26 17 ,21  16  2a 28 28 

3.9 4.4 .4 4.7 3.0 8.4 
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Table 3.3 	 F u l l  Model Simulat ions,  Percent  Changes from Base l ine  a t  
Peak and in Quarter  28 (1979-IV), Investment and C a p i t a l  Stocks 

DRI 

(4) 
Percent  Changes from Base l ine  -

Investment Capital Stock 

Equip- St ruc- Equip
mentEquations Variables  - t u rea  Housing ment S t r u c t u r e s  Housing 

1. ITC: no personal  tax o f f s e t  
k: - 2ke; k: = ke r 

Orig . 	 Peak 17.7 11.2 0.9 10.4 2.9 0.0 
Quarter of Peak 28 1 0  6 28 27,28 5 
1979-IV 17.7 6.3 -0.5 10.4 2.9 -0.5 

C-E 	 Peak 5.1 8.2 3.6 2.9 2..3 . , . 1
Quarter of Peak 12 10 28 28 27 28 
1979-IV 4.6 .6.0 3.6 2.9 2.3 .1 

2. 	 ITC: with personal  tax o f f s e t  
k; = 2ke; k'

S 
= ke 

Orig . 	 Peak 16.5 11.1 3.4 9.8 2.9 0.1 
Quarter of Peak 28 12 28 28 28 10 
1979-IV 16.5 6.4 3.4 9.8 2.9 -0.1 


C-E 	 Peak 3.8 7.6 7.2 2.0 2.4 .5 
Quarter of Peak 13 12,17 28 27 28 27 
1979-IV 3.5 6.6 7.2 2.0 2.4 .5 

3. 	 10-5-3 
O r  ig. Peak 23.0 20.0 1.2 10.3 5.4 0.0 

Quarter of Peak 28 28 899 28 28 8 
1979-IV 23.0 20.0 0.8 10.3 5.4 -0.0 

C-E 	 Peak 5.7 16.1 8.9 2.7 4.2 .6 
Quarter of Peak 28 28 28 28 28 28
1979-IV ' 5.7 16.1 8.9 2.7 4.2 0.0 

4. AkA = +16.264% 
Orig . Peak 41.5 16.3 1.5 23.3 2.6 0,o

Quarter of Peak 12 10 596 28 23 5
1979-IV 37.6 3.0 -1.0 23.3 2.6 -1.1 

C-E 	 Peak 11.4 6.7 2.4 5.5 0.9 0.2 
Quarter of Peak 11 10 798 28 18 27,28
1979-IV 8.0 0.6 5.9 5.5 0.8 0.2 
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Table 3 . 3  F u l l  Model Simulat ions,  Percent  Changes from Basel ine  a t  '.. 

(continued) Peak and i n  Quar t e r  28 (1979-IV), Investment and C a p i t a l  Stocks 

DRI 

(1) (2) (3) (4) ( 5 )  (6) (7) (8)
Simulations - Percent  Changes from Base l ine  

(9) 

Investment C a p i t a l  Stock 
.-

Equip- St ruc- E!wiP-
Equations Var iab les  nen t  t u r e s  Housing ment S t r u c t u r e s  Housing 

5 .  Au'  - 9.815% 

\ Orig. 	 Peak 6.9 9.0 2.9 3 . 0  2 .I .1 
Quar t e r  of Peak 10  9 , i o  2 5 , 2 6  28 28 1 0 , 2 6  
1979-IV 4 . 9  5 . 6  2 . 6  3 . 0  2.1  .1 

C-E Peak 2 . 1  4 . 7  3 . 0  1 . 0  1 . 2  . 3  
Quar t e r  of Peak 9 , lO 9 25 ,26  2 7 , 2 8  28 26 
1979-IV 1.9 3 . 5  2.9 1 . 0  1 . 2  .3 

6. OTA Alternative 

Orig. Peak 10.6 9.6 2 . 3  5.9 2 .4  0.0 
Quarter of  Peak 1 2  11 28 28 28 6 
1979-IV 9.6 5 . 6  2 . 3  5.9 2 . 4  -0.1 

C-E Peak 3 . 4  7 . 4  5 . 0  1 . 5  2 . 1  . 3  
Quar t e r  of Peak 
1979-IV 

1 2  
2 . 7  

11 
6 . 2  

28 
5 . 8  

2 7 , 2 8
1.5 

28 
1.5 

28 
. 3  
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Table 3.4 	 F u l l  Model Simulat ions,  Percent  Changes from Base l ine  a t  
Peak and i n  Quarter  28 (1979-IV), Investment and C a p i t a l  Stocks 

Michigan 

(1) (2) (3) ( 4 )  (5 1 ( 6 )  (7) (8) (9  )
Simulat ions Percent  Changes from Base l ine  - *  

Investment C a p i t a l  Stock 

Equip- St ruc- Equip. .  ~
mentEquations Var iab les  - t u r e s  Housing ment S t r u c t u r e s  Housing 

1. ITC: no personal  t a x  o f f s e t  
= 	2ke; k i  = k 

e 
Orig. 	 Peak 

Quarter of Peak 
1979-IV 

C-E Peak 
Quarter of Peak 
1979-IV 

2. 	 ITC: wi th  personal  t a x  o f f s e t  
k; - 2ke; k'

S 
= ke 

Orig e 	 Peak 
Quarter of Peak 
1979-IV 

C-E 	 Peak 
Quar t e r  of Peak 
1979-IV 

3. 10-5-3 
Orig . Peak 1 

Quarter  of Peak 
1979-IV 

C-E 	 Peak 
Quar t e r  of Peak 
1979-IV 

4 .  Ak', = +16.264% 
Orig. 	 Peak 

Quarter of Peak 
1979-IV 

C-E 	 Peak 
Quarter  of Peak 
1979-IV 

1 . 7  - 2  .o NOT AVAILABLE 
23 10 28 

1.6 .1 .o 

1.9 .2 .o 
23

1.8 
9
.1 

596 -.o 

.9 .o .o 
11 .1 .1 
.7 -.8 -1.3 

1.1 -.o .o  
1 0  1 1 
.9 -.7 -1.3 

3.8 - 5  .8 
1 2  10 28 

2.9 .2 .8 
3.9  .4 .8 
11 10 28 

3.2 . 2  .8 

3.7 .4 .o 
11 10 6 

2.6 .1 -.l 

3.8 .4 .o 
1 0  9,lO 5 

2.9 .1 -.l 
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Table 3.4 F u l l  Model Simulations,  Percent  Changes from Basel ine a t  
(continued) Peak and i n  Q u a r t e r  28 (1979-IV1, Investment and C a p i t a l  Stocks 

Michigan 

. 

* 	 Simulations (2) (3)  ( 4 )  (5) (6) (7) (8)(1) Percent  Changes from Base l ine  (9) 

-Investment Capi ta l  Stock 

Equip- St ruc - E!Wip
ment t u r e sEquations Variables  --Housing ment S t r u c t u r e s  Housing 

5 .  AU' I- 9.815% 

Orig. 	 Peak - .4 . 2  ~ .6 NOT AVAILABLE 
Q u a r t e r  of Peak 1 28 28 
1979-IV -1.3 . 2  .6 

C-E 	 Peak - . 5  .1 .6 
Quarter of Peak 1 28 28 
1979-IV -1.5 .1 .6 

6. OTA A l t e r n a t i v e  

Orig. 	 Peak 1 . 2  . 2  .4 
Q u a r t e r  of Peak 12  10 28 
1979-IV 1.0 .1 .4 

C-E 	 Peak 1 . 2  . 2  .4 
Q u a r t e r  of Peak 11 10 28 
1979-IV 1.1 .1 .4 
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Table 3.5 	 F u l l  Model Simulations,  Percent  Changes from Base l ine  a t  
Peak and i n  Q u a r t e r  28 (1979-IV), Investment and C a p i t a l  Stocks 

M P S  (with Unborrowed Reserves a t  Basel ine Values) 

(1) (2) (3) (41 c51 (61 (9 (8) (31 
Simulations Percent  Changes from Base l ine  

Investment Capital Stock -
Equip- Struc- Equip
mentEquations Variables  - t u r e s  Housing ment S t r u c t u r e s  Housing 

1. ITC: no personal  tax o f f s e t  

k: = 2ke; k i  5 ke 
Orig. Peak 

Quarter of Peak 
19.7 
20 

15.1 
21 

4-4 
21 

10.2 
28 

3.9 
28 

.7 
28 

1979-IV 11.6 9.4 1.8 10.2 3.9 .7 

C-E Peak 11.8 11.4 5.8 5.6 3.0 .9 
Quarter of Peak 20 18 21 27 28 28 
1979-IV 5.5 5.6 3.1 5.6 3.0 .9 

2. 	 ITC: wi th  personal tax o f f s e t  
ka = 2ke; k: = ke 

Orig e Peak 
Quarter of Peak 

17- 2  
20 

10.0 
21 

3.0 
27 

9.0 
28 

2.6 
28 

'-*O 
1 

1979-IV 12.7 9.0 2.8 9.0 2.6 -.2 
C-E Peak 6.2 9.9 5.5 2.3 2.5 - -.o 

Quarter of Peak 28 25 27 28 28 1 
1979-IV 6.2 9.8 5.3 2.3 2.5 -.1 

3. 10-5-3 

O r  i g  . Peak 10.9 17.1 5.9 5.6 4.5 .9 

Quarter of Peak 21 21 23 28 28 28 
1979-IV 7.8 12.7 4.9 5.6 4.5 .9 

C-E 	 Peak 10.9 17.4 7.1 5.2 4.5 1.1 
Quarter of Peak 21 20 23 28 28 28 
1979-IV 6.7 10.7 6.0 5.2 4.5 1.1 

4. A@ i. +16.264% 
Orig . Peak 32.6 13.9 6.6 12.9 2.9 .6 

Quarter of Peak 14 17 9 20 24 21 
1979-IV -123.2 -12.4 -11.6 -6.3 2.2 .1 


C-E 	 Peak 18.4 5.9 7.8 9.1 1.2 1.2 
Q u a r t e r  of Peak 20 19 21 27 26 28 
1979-IV 8.6 .2 3.3 9.o 1.2 1.2 
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Table 3-5 Full Model Simulations, Percent Changes from Baseline at ' 

(continued) Peak and in Quarter 28 (1979-IV), Investment and Capital Stocks 

MPS (.withUnborrowed.Reserves at Baseline Values) 

(1) (2) (3 )  ... Simulations Percent Changes from Baseline -Investment Capital Stock 

Equip- Struc- Equip-
Equations Variables ment tures Housing ment Structures Housing 

5. 	 Au' = - 9.815% 
Orig. 	 Peak 7.2 9.6.. 3.8 3.6 2.6 .6

Quarter of Peak 16 17 20 26 28 28
1979-IV 2.8 4.7 .9 3.5 2.6 .6 


C-E Peak 
Quarter of Peak 6.7 9.2 4.6 3.2 2.4 .7 

20 18 20 26 28 281979-IV 1.5 3.3 .9 3.1 2.4 .7 
6. OTA Alternative 


. Orig. Peak 
Quarter of Peak 

8.6 
16 

8.5 
18 

3.4 
21 

4.4 
27 

2.3 
28 

.5  
28 

1979-IV 3.0 4.2 1.2 4.4 2.3 .5  

C-E Peak 6.5 7.7 4.2 3.1 1.9 .6 
Quarter of Peak
1979-IV 

20 
1.8 

18 
2.3 

21 
1.3 

26 
3.0 

28 
1.9 

28 
.6 
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Table 3.5 - M l  	 Full Model S imula t ions ,  P e r c e n t  Changes from B a s e l i n e  a t  
Peak and i n  Q u a r t e r  28 (1979-IV), Investment  and C a p i t a l  S tocks  

Mps Y w i t h  M-1 a t  B a s e l i n e  Values . 

(3) (41 CS1 (6 (71 (81 (91
P e r c e n t  Changes from B a s e l i n e  

Investment  C a p i t a l  Stock 

Equip- S t ruc - Equip. .  

mentEquat ions V a r i a b l e s  - tures Housing ment S t r u c t u r e s  Housing 
1. ITC: no p e r s o n a l  tax o f f s e t  

k; = 2ke; k i  = ke 

Orig . 	 Peak 14.9 9.0 .o 7.3 2.1 0 
Quar t e r  of  Peak 16 17 I 26 28 192 
1979-IV 6.8 2.5 -13.7 7.3 2.1 -1.8 

C-E 	 Peak 5.3 7.1 .o 2,2 1.5 0 
Quarter of Peak 17 17 1 23 24 1 
1979-IV -2.6 - .4 -14.8 1 . 5  1.4 -1.7 

2. ITC: w i t h  p e r s o n a l  tax o f f s e t  
k: = 2ke; k: = ke 

Orig.  	 Peak 20.2 13.7 7.6 10-6 3.6 1.1 
Quar t e r  of  Peak 20 21 27 28 28 28 
1979-IV 14.1 11.4 7.5 10.6 3.6 1.1 

C-E 	 Peak 9.0 12.4 5.7 3.8 3.1 1.1 
Quarter  of Peak -20 20 21 27 28 28 
1979-IV 3.3 7.3 2.6 3.8 3.1 1.1 

3. 10-5-3 

Orig . Peak 5.7 10.5 .o 2.5 2.5 0 

Quarter  of Peak 19 18 1 24 27 1 
1979-IV -.8 1.8 -17.1 2.2 2.5 -1.9 

C-E Peak 3.2 11.7 .o 1.3 2.7 0 
Quar t e r  of Peak 
1979-IV 

18 
-4.9 

18 
1.0 

1 
-18.4 

23 
$4 

26 
2.6 

1 
-1.9 

4. Ak& = +16.264% 
Orig . Peak 

Quarter  of  Peak 
30.5 
15 

7.3 
21 

.o 
1 

14.6 
24 

2.0 
28 

0 
3 

1979-IV -6.6 5.7 -5.3 12.4 2.0 -2.0 
C-E Peak 10.9 1.2 .1 4.8 .1 0 

Quarter of Peak 
1979-IV 

16 
.1 

14 
-6.4 

4 
-17.9 

24 
4.2 

17 -.7 5 
-2.1 
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Table 3.5-Ml Full Model Simulations, Ftrcent Changes from Baseline at 
(continued) Peak and in Quarter 28 (1.379-IV), Investment and Capital Stocks 

M P S r  w i t h  M-1 a.t Baselinc Values 

Simulations 
( 2 )  (3)  (4) ( 5 )  (6) ( 7 )  (8)(1) 

Percent Changes from Baseline 
(9) 

* -Investment Capital Stock 

Equip- Struc- Equip-

Equations Variables ment tures Housing ment Structures Housing 


5 .  &I' - 9.815% 
Orig. 	 Peak 3.8 5 .4  .o 1.6 1 . 3  0 

Quarter of Peak 1 4  17 ' 2 22 25 293 
1979-IV - .2  .4 -8.8 1.3 1.3 -1.3 

C-E 	 Peak 1.5 5 . 5  .o .6  1.3 0 
Quarter of Peak 13 17 2 19 25 1 
1979-IV -2 .6 .5  -9.8 -.1 1.3 -1.4 

6. OTA Alternative 

Orig. 	 Peak 5 . 6  5.0 .o 2.6 1 . 2  0 
Quarter of Peak 15 17 1Y2 24 26 192 
1979-IV 1.4 .6 -7 .5  2 .5  1 . 2  -1.1 

C-E 	 Peak 2 . 1  4.7 .o .9 1.1 0 
Quarter of Peak 16 17 1 21 24 1 
1979-IV -2 .3 -.4 -8.8 .3 1.0 -1..I 
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Table 3.6 	 F u l l  Model S imula t ions ,  Percent  Changes from B a s e l i n e  a t  
Peak and i n  Quar te r  28 (1979-IV), Investment  and C a p i t a l  S tocks  

Wharton 

(1) (2)  (3)
Simula t ions  

Equat ions Var i ab le s  
1. ITC: no pe r sona l  tax o f f s e t  

k: = Zk,; k: = k e 
Orig.  Peak 

Quarter  of Peak 
1979-IV 


C-E Peak 
Quarter  of Peak 
1979-IV 


2. ITC: wi th  persona1 tax o f f s e t  

Otig.  Peak 
Quarter of  Peak 
1979-IV 


C-E 	 Peak 
Quarter  of Peak 
1979-IV 


3. 10-5-3 

Orig . Peak 

Quarter  o f  Peak 
1979-IV 


C-E Peak 
Q u a r t e r  of  Peak 
1979-IV 


4. AkL = +16.264% 
Orig. 	 Peak 

Quarter  of Peak 
1979-IV 


C-E Peak 
Quar te r  of Peak 
1979-IV 


(41 c51 (6 1 (?1 (8)  (9 1
Percent  Changes from Base l ine  r 

Investment Capi ta l  S t o c k *  -
Equip- St ruc - Equip
-ment t u r e s  Housing ment S t r u c t u r e s  Rousing-

8 . 0  8 . 0  1.6  
2 1  21 10,14 

8 . 0  8 . 0  - . 2  6 . 8  2 . 8  . 2  

4.0 4.0 1.0 
28 28 9,lO 

4.0 4.0 .9 3.1 1.3 .P 

7.4 7.4 1 . 8  
21 2 1  17 
7-1 7.2 -1 .8  6 . 0  2 . 5  .1 
3.1 3.1 1.1 

28 28 18 
3.1 3.1 -1.4 2.3 1.0 -.l 

7.5 5.9 1 . 8  
28 28 17 

7.5 5.9 1 . 5  4.7 1.4 .4 
4.3 3.0 3.0 

28 28 28 
4.3 3 .0  3 .O 2.4 .5 .3 

18 6 -5.8 3.1 
28 1 12 

18.6 -9.5 -.2 17.4 -5.7 . 3  

13 4. -5.8 2 . 4  
28 1 6 

13.4 -13.3 2 . 1  1 2 . 5  -7 .2  .3 

* Peaks not  r e a d i l y  a v a i l a b l e .  
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Table 3 6 F u l l  Model S imula t ions ,  Percent  Changes from Base l ine  a t  
(cont inued)  Peak and i n  Q u a r t e r  28 (1979-IV), Investment and C a p i t a l  S tocks  

Wharton 

(1) (2 )  (3)  ( 4 )  ( 5 )  ( 6 )  (7) (8 1 (9)
Simula t ions  - Percen t  Changes from Base l ine  

Investment  C a p i t a l  Stock* 

Equip- St ruc- E&P-
Equat ions Var i ab le s  ment tures Housing ment S t r u c t u r e s  Housing-

Orig. Peak 
Quarter  of Peak 

2 . 6  
28 

2 . 2 .  
28 

1 . 2  
14 

1979-IV 2 . 6  2 . 2  .9 2 . 1  . 8  . 2  

C-E Peak 1 . 5  1.3 1.7 
Quarter  of  Peak 28 28 28 
1979-IV 1 . 5  1.3 1.7 1.1 .5  . 2  

6 .  OTA A l t e r n a t i v e  

Orig.  Peak 3.5 2 . 2  1.o 
Q u a r t e r  of Peak 28 28 13 
1979-IV 3.5 2.2 .7 2.9 .7 

C-E Peak 2 . 1  1.0 1.6 
Q u a r t e r  of Peak 28 28 28 
1979-IV 2.1 1.0 1.6  1.7 .3 . 2  

*Peaks no t  r e a d i l y  a v a i l a b l e .  

. 2  
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T a b l e  8 , 1  	F u l l  Model S imula t ions ,  Changes from Baseline, Quar t e r  28 
cl979-IV), B i l l i o n s  of 1972 Dollars, Investment i n  Equipment, 
S t r u c t u r e s  and Housing, Tatal Fixed Inves tment ,  GNPj and N e t  
Fede ra l  Budget Surp lus  

S imula t ion  1: 	 ITC: No Pe r sona l  Tax O f f s e t  
k; * 2ke; k;(i)k,

(1) C21 (3) ( 5 )  (6) (7) ( 8 )
Model 

B U  Chase D R I  Michigan MPS Wharton m n  

O r i g i n a l  Equat ions  1 

Equipment 8 .3  6.8 17.4 1.6 11.6 8.0 9.0 

s t r u c t u r e s  - . 5  4 ,4  3.1 -1 4.7 4.0 2.6 

Housing - . 6  .6 -.3 .o 1.0 -.1. .I 

T o t a l  Fixed I n v e s t .  7 . 2  11.7  20.2 1 . 7  17 .3  11.9 1 1 . 7  

GNP 6.8 23.5 39.4 1 .5  40.8 33.8 24.3 

N e t  Fede ra l  Budget 
S u r p l u s  -20.3 -11.4 -6.8 -2.3 a -10.6 -9.7 -10.2 

C-E Equat ions  

Equipment 9.9 8 . 5  4.5 1.8 5 . 6  4.0 5.7 

S t r u c t u r e s  1.1 4.2 8.0 .1 2.8 2.0 2.2 
.~ 

Housing -.O .5  1.9 -.O 1 . 7  .5  .8 

T o t a l  Fixed I n v e s t .  10 .9  13.3 9.4 1.9 1 0 . 1  6.4 8.7 

GNP 13.7 25.5 29.5 1.6 21.0 20 .3  18.6 

N e t  Fede ra l  Budget
Surp lus  -16 .? -11e 3 -6.4 -2.3 a -12.3 -10.7 -10.0 

Var iab le  - -I 

aI n c r e a s e  in inves tment  tax c r e d i t  a p p l i e d  on ly  t o  equipment. 



-8'1-

Table 8 p 2  	 F u l l  Model S imula t ions ,  Changes from B a s e l i n e ,  Quarter  28 

(1979-IV), B i l l i o n s  of 1972 D o l l a r s ,  Investment  i n  Equipment, 
S t r u c t u r e s  and Housing, T o t a l  Fixed Investment ,  GNP, and Net 
Fede ra l  Budget Surplus  

Sixnulation 2: ITC: With P e r s o n a l  Tax O f f s e t- 2ke; - kek l  k: 

(3) ( 4 )  (5) 	 (8). .
Model 

BEA Chase- - D R I  Michigan M P S  Wharton MeanVar i a b1e 

Equipment 


S t r u c t u r e s  


Housing 


T o t a l  Fixed I n v e s t .  


GNP 


N e t  	Federa l  Budget 
Surp lus  

Equipment 


str u c  tu r  es 


Housing 


T o t a l  Fixed I n v e s t .  


GNP 


Net Fede ra l  Budget
Surp lus  

O r i g i n a l  Equat ions 

7.9 2.7 16.3 .7 12.7 7.2 7.9 

.2  2.9 3.1 -.4 4 .5  3.6 2.3 

-.2 -.3 1 . 8  -.7 1 . 6  -1.0 . 2  

7.9 5 .3  21.2 -.4 18.8 9.8 10.4 

-3.0 -2.7 30.3 -9.6 33.0 22.7 11.8 

-3.3 2.1 3.5 2.8 4.5 .6 1.7  

C-E Equat ions 

' 8.1 3.9 3.5 .9 6.2 3.1 4 .3  

, .3 2.7 3.3 -.3 4.9 1.5 2 .1  

.3 -.2 3.9 -.7 3.0 -.8 .9 

8 .8  6.3 10.7 -.l 14 .1  3.9 7.3 

1.4 -1.2 21.2 -9.4 20.4 7 . 1  6.6 

-.7 2 .1  2.9 2.8 6.5  -1.1 2.1 
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T a b l e  8.3 F u l l  Model S imula t ions ,  Changes from B a s e l i n e ,  Quar te r  28 

(1979-1'3), B i l l i o n s  of 1972 D o l l a r s ,  Investment  i n  Equipment, 
S t r u c t u r e s  and Hoiising, T o t a l  Fixed Inves tment ,  GNP, and N e t  
Federa l  Budget Surp lus  

S imula t ion  3: 10-5-3 

(1) (2)  (3) (4) ( 5 )  (6) (7)  (8)
Model 

BEA Chase M P SVar iab le  - - DRI Michigan - Wharton Mean 

O r i g i n a l  Equat ions  t 

Equipment 8 .5  7 . 0  22.7 2.9 7 .8  7.6 9.4 

S t r u c t u r e s  2 * 1  6.4 9.9 .I 6.4 3 .O 4.6 

Housing -1.0 1 .0  .4 .4 2.7 -8 .? 

T o t a l  Fixed I n v e s t .  9.6 14.4 33.0 3.4 16.9 11.4 14 .8  

GNP 15.8 33.8 44.0 1 . 2  43.2 35.1 28.8 

N e t  	Federa l  Budget 
Surp lus  -20.2 -17.8 -4.9 -18.5 -8.9 -22.7 -15.5 

C-E Equat ions 

Equipment 10.8 10 .3  5.6 3.2 6.7 4.3 6.8 

S t r u c t u r e s  2.4 6.4 4.9 $1 5.3  1 .5  3.9 

Housing -.2 .9 4.8 .4 3.4 1 . 6  1 .8  

T o t a l  Fixed I n v e s t .  13.0 17.6 18 .3  3.7 15.4 7.5 12.6 

GNP 22.4 39.2 31.1 1 . 6  37.4 28.9 26.8 

N e t  Fede ra l  Budget -16 e 6 -17.8 -8.9 -18.4 -8.5 -23.4 -15.6 
Surp lus  
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Table  8 ?  4 	 F u l l  Model S imula t ions ,  Changes from B a s e l i n e ,  Quarter  28 
(1979-IV), B i l l i o n s  o f  1972 D o l l a r s ,  Investment in Equipment, 
S t r u c t u r e s  and Housing, T o t a l  Fixed Inves tmen t ,  GNP, and 
N e t  F e d e r a l  Budget Surplus  

(1) (2) (3)  (4) ( 5 )  (6) (7) (8) 

Variable - Chase D R I  Michigan MPSL Wharton Mead 
O r i g i n a l  Equations' 

Equipment 15.0 9.7 37.1 2.6 -123.7 18.7 -6.8 

S t r u c t u r e s  -3.3 3.1 1.5 .1 -6.2 -4.8 -1.6 

Housing -.l .6 -.5 -.l -6.5 -0.1 -1.1 

T o t a l  Fixed I n v e s t .  11.5 13.4 38.1 2.6 -136.4 13.9 -9.5 

GNP 10.1 24.9 69.1 1 .6  -184.9 33.7 -7 .6  

Net Fede ra l  Budget 
Surplus  -.24 .0 -12.2 -8.9 -3.5 -61.4 -29.6 -23.3 

C-E Equat ions 

Equipment ' 15.1 10.7 7.9 2.9 8.7 13.5 9.8 

S t r u c t u r e s  . .3 3.1 .3 .1 .1 -6.7 -.S 

Housing -.2 .5 3.2 -.l 1 . 9  1.1 1.1 

T o t a l  Fixed I n v e s t .  15.2 14 .3  11.4 2.9 10.6 8.0 10.4 

GNP 14.9 25.8 41.4 1.9 23.8 23.4 21.9 

Net Fede ra l  Budget 
Surplus  -21.0 -12.3 -7.7 -3.3 -18.4 -30.0 -15.4 

Model 
BEA 

l F i g u r e s  f o r  equa t ions  u s i n g  M l  a t  b a s e l i n e  v a l u e s  were 

Equipment 
MPS-

-6.6 
Mean-

12.8 
MPS-
.1 

Mean-
8.4 

S t r u c t u r e s  2.9 -.l -3.2 -1.0 
Housing -3.0 -.5 -10.0 -.9 
T o t a l  Fixed Investment -6.7 1 2;L -13.1 6.5 
GNP 42.5 30.3 -19.5 1 4 , 6  
Net Fed. Budget Surplus  -25.0 -17.2 -70.4 -24 1 

O r i g i n a l  Equat ions , C-E Equat ions 
. _ _ _  
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Tab le  8.5 	 F u l l  Model S imula t ions ,  Changes from B a s e l i n e ,  Q u a r t e r  28 
(1979-1V), B i l l i o n s  of 1972 D o l l a r s ,  Investment  i n  Equipment, 
S t r u c t u r e s  and Housing, T o t a l  Fixed Investment ,  GNP;and 
N e t  F e d e r a l  Budget Surplus  

(1) 


V a r i a b l e  


Equipment 


S t r u c t u r e s  


Housing 


T o t a l  Fixed I n v e s t .  


m 
Nee Fede ra l  Budget 

Surplus 

Equipment 


S t r u c t u r e s  


Housing 


T o t a l  Fixed I n v e s t .  


GNP 


Nee Fede ra l  Budgee
Surp lus  

5.0 5.7 

- .5  3.6 

-.4 - 4  

4.0 9.7 

3.8 19.4 

- u 0 4  -10 3 

6 - 4  8.5 

..a 3.6 

.1 .3 

7.3 12.5 

10.2 23.4 

-is. 4 -9.8 

O r i g i n a l  Equat ions 

499 -1.3 2.8 

2.7 .l 2,3 

1.4 .3 . 5  

9.0 -.9 5.6 

21.8 1.4 12.8 

-13,6 -5.2 -9.9 

C-E Equat ions 

199 -1.5 1.5 

1.7 .1 1.7 

1.6 .3 .s  

5.2 -1.1 3.6 

17.7 1.3 6.0 

-14.5 -5 .2 -11.3 

2.6 3 . 3  

1.1 1.6 

. 5  - 5  

4.2 5.3 

12.1 11.9 

-18 e 3 -12.6 

1.5 3,1 

.6 1.4 

.9 .6 

3.0 5.7 

8.9 11,3 

-18.9 12.5 
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Table 8 , 6  	 F u l l  Model S imula t ions ,  Changes from B a s e l i n e ,  Quar t e r  28 
(1979-IV), B i l l i o n s  of 1972 D o l l a r s ,  Investment i n  Equipment, 
S t r u c t u r e s  ami Xousing, T o t a l  Fixed Investment ,  GNP, and 
N e t  F e d e r a l  Budget Surp lus  

Simulat ion 6: OTA Alternative 

. 


V a r i a b l e  

Equipment 

S t r u c t u r e s  

Housing 

T o t a l  Fixed I n v e s t ,  ' 

GNP 

Net 	 Federa l  Budget 
Surp lus  

Equipment 


S t r u c t u r e s  


Housing 


T o t a l  Fixed I n v e s t .  


GNP 


Net Fede ra l  Budget
Surp1us 

(3)  (4)  (5) (7)
Model 

BEA- Chase DRI Michigan MPS Wharton &n 

O r i g i n a l  Equat ions 

3.2 2.9 9.5 1.0 4.14 3.5 4.0 

-.8 2.3 2.8 .1 2.1 1.1 1 . 3  

-.2 .2 1.2 .2 . 7  .4 .4 

2.3 5.4 13.5 1 . 3  6.8 5.0 5.7 

1.8 11.8 23.1" .5  15.5 14.9 11.3 

-9.0 -3.8 . 2  -4.6 -4.1 -12.1 -5.6 

C-E Equat ions 

4.2 3.9 2.7 1.1 1 . 8  2.1 2 .6  

.5 2.2 3.0 .o 1 . 2  .5  1 . 2  

4 .9  6.3 8.4 1.3 3.7 3.5 4.7 

6.3 12.8 1 9 . 1  .6 6.3 11.8 9.5 

-6.8 -3.7 -.6 -4.6 -5.6 -12.8 -5,7 
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Table 9.1 	 Full Model Simulations, Percent Changes from Baseline, 
Fourth Quarter of Each Year, Investment in Equipment, 
Structures, Housing and Total Fixed, and Static Tax Loss 
as Percent of Total Fixed Investment 


Simulation 1. ITC: No Personal Tax Offset 

k: 	 = 2ke; k' = k

S e 

(1) ( 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6 )  ( 7 )  (8) ( 9 )  (10) (11)
Model Year Percent Changes from Baseline Static Tax 

Original Equations C-E Equations Loss as Per-
Equip- Struc- Hous- Total Equip- Struc- Hous- Total cent of Fixed 

- - ment tures ing Fixed ment tures ing Fixed Investment 
BEA 1973 2 .8 .  3.0 -,o 2 .0  3.5 .8 .O 1.8 4.8 

1974 6.7 
1975 10.8 

6.7 
10.0 

-.6 5.0 
-8.3 5 .0  

6 . 1  
9 . 1  

2 .1  - .4 
2.5 -4.3 

3.5 
3.8 

5.4 
7 . 6  

1976 9.6 8 .0  -10.4 3.3 8 .0  1 .9  -6.0 2.5 7 . 2  
1977 9.9 2.6 -6.2 2.3 7 . 8  1 . 4  -4.4 2.6 9 - 2  
1978  7 . 2  .3 -1.2 3.2 8.3 1 . 4  - .3  4 .2  7 . 3  
1979 8.3 -1.0 -1.1 3.5 9.9 2 .1  -.l 5 . 3  7 . 5  

Chase 1973 1 . 5  .5 - . O  .8 2 .3  .1 -.l 1.1 4 .8  
1994 3.2 3 . 1  .5 2.5 4 . 4  2.7 .3 3 .0  5 . 4  
1975 5.3 6 . 1  .9 4 .3  6.5 5.6 .4 4 .6  7 . 6  
1976 5.5 7 .8  1 . 3  4.8 6.7 7.5 1 . 6  5 . 3  7 . 2  
1977 6.2 8.9 1 .7  5.3 7 , 6  8.7 1 . 4  5.9 7 . 2  
1978 6.6 8 .5  1 . 6  5.6 8.2 8 .2  1 , 5  6.2 7 . 3  
1979 6 .8  8.8 1 . 0  5.7 805 8.5 .9 6.4 7 - 5  

DRI 1993 2.5 2 .3  .5 1 .9  %,O 1.8 .6 1.0 4.8 
1994  11.0 8 . 9  . 2  7.9 3.5 6 .3  1 . 4  3.6 5 . 4  
1975 1 6 . 0  10.9 -3.8 9.3 5 . 1  8.0 -.1 4 .3  7.6 
1976 1 6 . 0  9 .4  -6.6 7.8 4.5 7 . 0  -1.1 3.3 7 . 2  
1977 15 .7  7.7 -4.8 7.7 3.9 6.5 .3 3.3 7 . 2  
1978 15 .6  6 . 3  -2.2 8 . 3  4 .O 5.6 2.2 3.8 7 . 3  
1979 17 .7  6.3 -.5 9.8 4.6 6 . 0  3.6 4.6 7 .5  

Michigan 1973 .8 
1974  1 . 3  

.1 

.2 
.o .4 

-.O .7 
1.1 
1 . 5  

$1 .o 
.2 -,o 

.5 

.8 
4.8 
5.4 

1 9 7 5 ,  1 . 5  
1976 1 . 4  

.2 

.1 
-.O .8 
-.O .7 

1 .7 
1 , 5  

.2 -.1 

.1 -.1 
.8 
.9 

7 . 6  
7 . 2  

1977 1 . 6  .2 -.O .8 1.8 .1 -.o .9 9.2 
1978 1 . 6  .1 -.O .8 1.8 .1 -.o .9 7 . 3  
1979  1 . 6  .1 .o .8 1.8 .1 - . O  .9 7 . 5  

MPS 1973  2.5 2.6 .5 1 . 9  .9 3.4 .5 1 . 3  4.8 
1974  5.8 4.9 2.5 4 .8 '  2.5 4 . 1  2.2 2.8 5 - 4  
1975 13.5 8.7 1.7 9 . 1  6.3 7 . 1  2.0 5.3 7.6 
1976  19 .4  1 3 . 0  2.4 1 2 . 9  10.0 1 0 . 2  3.5 8.1 9.2 
1977 19.7 1 5 . 0  4.2 13 .8  11 .8  11 .3  5.6 9.8 9.2 
1978  16.6 1 2 . 4  3.5 11.8 lO,.O 8.4 4.9 8 .2  7 .3  
1979  11 .6  9 . 4  1.8 8 .4  5 . 5  5.6 3.1 4.9 7 - 5  

Wharton 1973 1 . 4  1 . 4  .1 1.1 .7 .7 .o .5 4.8 
1974  3.9 3.9 1 . 4  3.2 1 . 9  1 . 9  1.0 1 . 6  5.4 
1975 5 . 3  5 .3  1.5 4.3 2.4 2.4 .7 1 .9  7 . 6  
1976  7 .3  7 . 3  1 . 4  5.5 3.4 3.4 .6 2.6 7 . 2  
1977 8.0 8.0 1.0 5 . 8  3.3 3.3 .4 2.4 7 - 2  
1978  7.7 7.7 .3 5.5 3.5 3.5 .4 2.6 7 .3  
1979  8.0 8 . 0  - . 2  5.9 4.0 4.0 .8 3.2 7 - 5  
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Table  9.2 	 F u l l  Model S imula t ions ,  Pe rcen t  Changes from Base l ine ,  
Fourth Quarter  of  Each Year, Investment i n  Equipment, 
S t r u c t u r e s ,  Housing and T o t a l  Fixed,  and Stat ic  Tax Loss 
as Percent  o f  T o t a l  Fixed Investment 

a S b U l a t i o n  2. ITC: With Personal  Tax O f f s e t ;  
k '  = 2k,; k '  = ke 
e S 

(1 (2)  ( 3  (4) ( 5 )  (6) (7)  (8) (9) (10) (11)
Model Year Percent  Changes from Base l ine  Stat ic  Tax 

O r i g i n a l  Equat ions
Equip- St ruc- Hous- T o t a l  

- ment t u r e s  ing  Fixed 
BEA 1973 1.8 3.2 .1 1.7  

1974 5 .0  7 .1  -.o 4.3 
1975 9.4 10.4 -5.7 5.5 
1976 9 . 3  8.1 -7.8 4.0 
1977 7 .a 3.6 -3.5 3.4 
1978 7.2 1.8 -.3 3.8 
1979 7.9 .3 -.3 3.8 

Chase 1973 .6 -.l - .7  .1 
1974 .4  .9 1.1 .7 
1975 3.3 3.1 1 .8  2.9 
1976 3.5 4.8 1.1 3.0 
1977 3.7 5.8 1.0 3.3 
1978 3.2 5.7 -.5 2.7 
1979 2.7 5.7 -.5 2.6 

1973 1 . 6  1.8 .a 1.4 
1974 10.0 a .I 2.0 7.6 
1975 15.4 11.1 -1.5 9.7 
1976 15.6 9.8 -4.7 8.3 
1977 14.9 7.9 -2.9 7.9 
1978 14.5 6.2 .4 8 .5  
1979 16 .5  6.4 3.4 10 .3  

Michigan 1973 
1974 

.7 

.a 
-.4 
-.6 

-.3 .1 
-.7 .1 

C-E 
Equip
ment 

1.1 
3.0 
6.8 
7 .O 
7 .4. 
7 .6  
8.1 

1.1 
1.3  
3.8 
4 .1  
4.5 
4.0 
3.8 

-.O 
1 .9  
3.8 
3 .6  
3.0 
2.9 
3.5 

.9 
1 .0  

1975 
1976 
1977 

.9 

.a 

.a 
-.a 
-.9 

-1.0 

-.a 
-.g 

-1.0 

..I
-:i. 
-*-2 

1 .0  
.a 

1 .0  
1978 .a -.9 -1.2 -.2 1 . 0  
1979 .7 -.a -1.3 -.2 .9 

MPS 1973 1.0 1.1 -.6 .6 -1.1 
1974 3.9 1 .7  -1.3 2.1 -1.3 
1975 9.9 4.4 -2.6 5 .1  -1.0 
1976 16.2 7.7 -3.6 10.6 1 . 9  
1977 17 .2  9.7 -1.8 10 .7  4.7 
1978 15.6 9.4 1.3 10.0 6 . 1  
1979 12.7 9 .0  2.8 9 . 1  6.2 

. Wharton 1973 1 .0  1.0 -1.2 .3 .2 
1974 3.0 3.0 .3 2.4 .9 
1975 4.2 4.2 .7  3.2 1 .3  
1976 6.4 6.4 1 .5  5.0 2.6 
1977 7.3 7.3 1 .2  5.4 2.8 
1978 7 .O 7.0 .o 5.0  2.9 
1979 7 . 1  7.2 -1.8 4.8 3.0 

Equat ions Loss as Per -
St ruc- Hous- T o t a l  c e n t  of  Fixed 
t u r e s  ing  Fixed Investment  

-.a .1 .4 .o 
-.4 .7 1 .7  .o 
.6 -1.0 3.2 .o 
.i -2.8 2 . 6  .o 

-.O -.6 3.3 .o 
.5  .o 3.7 .o 
.7 .6 4.3  .o 

-.3 - . 7  . 2  .o 
.8 .4 .9 .o 

2.7 .4 2 .5  .o 
4.5 1 .2  3.3 .o 
5 . 7  1.0 3.6 .o 
5.6 -.4 3.1 .o 
5.3  -.4 3.1 .o 
1.3 .8 . 5  .o 
5.2 3.2 3.1 .o  
7.6 2.9 4.4 .o 
7.3 2.0 3.9 .o 
7.0 2.9 3.8 .o 
6.2 4.8 4.2 .o 
6.6 7.2 5.2 .o 
-.4 -.3 . 3  .o 
-.5 -.7 .2 .o 
-.7 -.9 .1 .o 
-.a -1.0 -.I .o 
-.9 -1.0 -.l .o 
-.a -1.2 -.o .o 
- .7  -1.3 -.l .o 
2.0 -.6 -.2 .o 
1.8 -1.8 -.7 .o 
3.9 -2.7 -.3 .o 
6.7 -3.4 1 .4  .o 
8.9 -1.6 3.6 .o 
9 . 3  2.2 5.7 .o 
9.8 5 .3  6.8 .o 

.2 -1.2 -.2 .o 

.9 -.4 .6 .o 
1.3 -.3 .a .o 
2.6 .7  2 .1  .o 
2.8 .7 2 . 1  .o 
3.0 -.l 2.0 .o 
3.1 -1.4 1.9 .o 

C 
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Full Model Simulations, Percent Changes from Baseline, 
Fourth Quarter of Each Year, Investment i n  Equipment, 
Structures, Housing and Total Fixed, and Stat ic  Tax Loss 
as Percent o f  Total Fixed Investment 

Simulation 3. 10-5-3 
4 

Model Year Percent Changes from Baseline Stat ic  Tax 
Original Equations C-E Equations

Equip- Struc- Hous- Total Equip- Struc- Hous- Total 
Loss as Per-
cent o f  Fixed 

P 

ment tures ing Fixed ment tures ing Fixed Investment 
BEA 1973 .a 3.9 -.o 1 .3 1.0 .a .o  .6 1.1 

1974 2.9 9.7 -.6 3.7 2.7 2.1 -,4 1.8 3.0 
1975 6.0 14.4 -8.5 4.0 5.1 2.9 -3.8 2.1 6.0 
1976 6.2 12.8 -11.4 2.4 5.4 2.8 -6.1 1,4 7.9 
1977 5.7 7.7 -7.3 2.1 6.7 3.1 -5.0 2.3 9.5 
1978 6.5 5.6 -2.1 3.8 8.5 3.8 -.6 4.8 10.2 
1979 8.5 4.3 -1.8 4.7 10.8 4.8 -.3 6.3 10.2 

(3) (4) ( 5 )  (6) (7) (8)  (9) (10) (11) 

Chase 1973 .4 .3  .3 .3 .6 .2 . 2  .4 1.1 
1974 1.4 2.6 .7 1.5 2.4 2.4 . 5  2.0 3.0 
1975 2.5 6.3 .9 2.9 3.9 5 .a .3 3.4 6.0 
1976 3.2 8.8 2.0 4.0 5.2 8.3 1.9 4.9 7.9 
1977 4.6 11.1 2.6 5.3 7.6 10.6 2.2 6.5 9.5 
1978 6.2 11.8 2.6 6.4 9.7 11.4 2,7 8.0 10.2 
1979 7.0 12.8 1 .7  7.0 10.2 12.8 1.6 8.5 10.2 

DRI: 1973 .9 1.4 .3 - 9  .3 1.2 .4 .5 1.1 
1974 5 .1  7.8 1.2 4.8 1.8 6.1 1 . 7  2.8 3.0 
1975 10.4 12.7 .i 8.1 3.7 10.3 2.0 4.8 6.0 
1976 12.6 14.5 -2.1 8.6 3.7 11.4 1.6 4.8 7.9 
1977 15.4 17.0 -1.4 10.5 3.7 13 .1  3.2 5.5 9.5 
1978 19.0 18.3 .a 13.5 4.5 14  .O 6.6 7.2 10.2 
1979 23.0 20.0 .8  16.0 5.7 16.1 8.9 8.9 10.2 

Michigan 1973 
1974 

2.3 
3.2 

.2 

.4 
.o 1.1 
.o 1.7 

2.1 
3.2 

.2 

.4 
.o 
.o 

1.0 
1.8 

1.1 
3.0 

1975 3.8 .4 -.o 1.9 3.8 .4 -.o 1.9 6.0 
1976 3.4 .4 .o 1.7 3.2 .3 .O 1.6 7.9 
1977 3.2 .3 .1 1.6 3.2 .3 .1 1.6 9.5 
1978 2.9 .2 .3 1.5 3 .1  .2 . 3  1.6 10.2 
1979 2.9 .2 .a 1.7 3.2 .2 .a 1.8 10.2 

MPS 1973 .a 3.5 .2 .4 .6 4.9 .3  .1 1.1 
1974 2.2 5.9 1.4 1.3 1.8 6.7 1.6 .4 3.0 
1975 5.8 8.7 1.6 2.3 4.9 8.7 1.9 1.0 6.0 
1976 9.1 13.5 2.9 3.2 8.0 14.0 3.7 1.4 7.9 
1977 10.9 16.8 5.4 4.0 10.7 17.4 6.4 2.0 9.5 
1978 10.2 15.0 5.7 4.6 6 .a 14 .1  6.8 2.7 10.2 
1979 7.8 12.7 4.9 5.5 6 .O 10.7 6.0 3.6 10.2 

Wharton 1973 .a -.o .I .4 .4 -.4 .1 .1 1.1 
1974 1.9 1.1 .5 1.3 .7 -.2 .4 .4 3.0 
1975 3 .1  2.0 1.3 2.3 1.3 .3 1.0 1.0 6.0 
1976 4.1 3.0 1.8 3 .1  1.8 .9 1.2 1.4 7.9 
1977 5.2 4.3 1.8 4.0 2.6 1.8 1 .4  2.0 9.5 
1978 6.2 4.9 1.6 4.6 3.3 2.3 1.9 2.7 10.2 
1979 7.5 5.0 1.5 5.6 4.3 3 .O 3.0 3.7 10.2 
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Table 9.4. Full Model Simulations, Percent Changes from Baseline, 
Fourth Quarter of Each Year, Investment i n  Equipment, 
Structures, Housing and Total Fixed, and Stat ic  Tax Loss , 

as Percent of Total Fixed Investment 

Simulation 4.  Ak' = +16.264% 

Model Year Percent Changes from Baseline Stat ic .  Tax 
Original Equations C-E Equations Loss as Per-

Equip- Struc- Hous- Total Equip- Struc- Hous- Total cent of Fixed - - ment 

BEA 	 1973 7 .1  
1974 15.7 
1975 21.3 
1976 16 .6  
1977 15 .3  
1978 13.2 
1979 14.9 

Chase 	 1973 3.6 
1974 7 .3  
1975 10.4 
1976 9.7 
1977 9.5 
1978 9.6 
1979 9.7 

DRI 	 1973 6 . 1  
1974 29.4 
1975 41.5 
1976 35.5 
1977 32.9 
1978 32.7 
1979 37.6 

Michigan 	 1973 2.3 
1974 3.2 
1975 3.6 
1976 3.0 
1977 2.8 
1978 2.6 
1979 2.6 

MPS 	 1973 8.9 
1974 17.9 
1975 29.2 
1976 30.2 
1977 14.7 
1978 -18.1* 
1979 -123.2* 

Wharton 	 1973 9.4 
1974 14.7 
1975 16 .6  
1976 15 .7  
1977 15.7 
1978 16.7 
1979 18.7 

tures ing Fixed ment tures inn Fixed Investment 
-.3 .o 3 , 2  
-.7 -.4 7 .8  

-1.9 -11.4 6.7 
-4.0 -11.6 3.7 
-6 .5  -6.6 3.2 
-7.2 -.a 4.5 
-6.6 -.2 5 . 6  

.9 -.5 1 .8  
3.6 .2 4.7 
5 .6  .8 6 . 6  
5.9 1 .4  6.4 
6 . 1  1.5 6.3 
5.9 1 .7  6.4 
6 . 1  1 . 0  6 . 5  
3.1 1.0 3.9 

12 .2  -.4 18.0 
15.2 -10.1 2 1 . 1  

8 .6  -16.9 14 .1  
4 . 1  -11.5 13.0 
2.5 -3.9 15.2 
3.0 -1.0 18.5 

.2 .o 1.1 

.4 -.o 1.7 

.4 -.l 1.8  

.3 -.l 1.5 

. 2  -.l 1.4 

.1 -.I 1.2  

.1 -.l 1.3 

.8 
6.0 

10.4 
13.2 
12.3 

4.3" 
-12.4" 

-12.0 
-11.9 
-10.9 
-12.5 
-12.9 
-11.6 

-9.5 

.9 4.6 
5.7 12.0 
3.2 17.6 
3.2 18.4 
2.4 10.4 

-3.2" -8.7" 
-11.6* -66.1* 

.1 1 . 4  
2.4 5.2 
3.1 6.3 
1.3 5.2 

.3 4.9 

. 6  5 . 6  
-.2 6.8 

8.8 1.0 -.O 4 ? 3  7 . 1  
15.3 3.1 - . 6  8.4 8.0 
18.8 3.6 -11.1 6.9 7.8 
13.1 1.0 -11.3 3 , 2  7.8 
11.4 -.4 -7.3 3.1 7 , 8  
12.6 -.2 -1.2 5.7 7.7 
15.1 .6  -.4 7.4 7 .6  

5 .O . 2  -.7 2.2 7 . 1  
8 . 7  2.9 -.2 5 . 1  8 .0  

10.6 5.2 . 5  6 . 6  7.8 
9.9 5.7 1 . 6  6 . 5  7.8 

10.2 5.9 1 . 2  6.5 7.8 
10.5 5.7 1 . 5  6.8 7.7 
10.7 6 . 1  .8 6.9 7.6 

2.3 2.0 1.0 1 . 8  7 . 1  
8.7 5.7 2.4 6.4 8 .0  

11.2 5 .5  -1.1 6 . 4  7.8 
8.3 1 .7  -3.0 3.6 7.8 
7.0 .o .9 3.6 7.8 
7 .1  -.l 4.5 4.7 7 . 7  
8.0 .6  5.9 5.5 7.6 
2.4 . 2  .o 1.1 7 . 1  
3.4 .4 -.o 1.8 8.0 
3.7 .4 ' -.l 1.8 7.8 
2.9 . 2  -.l 1 .4  7.8 
3.0 .2 -.l 1.4 .7.8 
2.9 .1 -.l 1.4 7.7 
2.9 .1 0.1 1 . 4  7.6 
1 .5  .3 . 7  1.0 7 . 1  
4.9 1 . 6  3.5 3.7 8.0 

12.2 3 .5  2.8 7.5 7.8 
17 .2  5.2 4.9 10.9 7 .a 
18.4 5.9 7.6 12.4 7.8 
15.1 3.2 6.2 9.8 7.7 

8.6  .2 3.3 5 . 1  7.6 
8 . 1  -13.0 .1> ; 6  7 . 1  
11.0 -14.8 1 .9  2.5 8.0 
11 .3  -14.6 2.0 2.5 7 .a 
10.7 -16.0 .3 1 . 7  7.8 
10.7 -16.5 .o  1 . 7  7.8 
11.8 -15.1 1.1 2.6 7.7 
13.4 -13.3 2.1 3.9 7.6 

*Results based on M1 values were 17.2,  3.0, --4.2,  and 7.8, for 1978, 

and -6 .6 ,  2.9, -3.0, and -3.3 for 1979. 
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Table 9.5 

(1) (2) (3)
Medel Year 

Full Model Simulations, Percent Changes from Baseline, 

Fourth Quarter of Each Year, Investment i n  Equipment,

Structures, Housing and Total: F i x e d ,  and Stat ic  Tax Loss . 

as Percent o f  Total Fixed Investment 


Simulation 5 .  Au' = -9.815% 


(4) ( 5 )  (6) (7) (8) (9) (10) (11)

Percent Changes from Baseline Static Tax 


Original Equations C-E Equations Loss as Per-
Equip- Struc- Hous- Total Equip- Strue- Hous- Total cent of Fixed 
ment tures ing Fixed ment tures inn Fixed Investment-

BEA 	 1973 
1974 
1975 
1976 
1977 
1978 
1979 

Chase 	 1973 
1974 
1975 
1976 
1977 
1978 
1979 

DRI 	 1973 

1974 

1995 

1976 

1977 

i978 

1979 


Michigan 	 1973 
1974 
1975 
1976 

1977 

1978 

1979 


1973 

1974 

1975 

1976 

1977 

1978 

1979 


Wharton 	 1973 
1974 
1975 
1976 
1977 

1978 

1979 


2:4 3.3 -.o 1.9 
5.9 7.7 -.6 4.8 
8.8 10.4 -8.2 4.5 
6.7 9.2 -9.3 2.0 
4.3 .8 -5.4 .5 
3.7 -1.0 -.7 1.4 
4.9 -1.2 -.7 1.9 
3.5 1.4 -.4 1.9 

5.5 4.6 .7 4.1 

6.0 7.1 .3 4.7 

5.3 7.6 .7 4.7 

5.2 7.6 1.2 4.4 

5.4 7.0 1.2 4.5 

5.6 7.2 .7 4.7 

2.0 2.6 .8 1.8 
5.7 7.8 1.6 5.2 
6,f  7 * 6  -1.3 4.5 
3.5 5.0 -2.2 2.1 
3.3 4.4 .9 2.8 
3.9 4.6 2.7 3.7 
4.9 5.6 2.6 2.5 


2.9 .9 .O 1.6 

5.5 2.2 -.4 3.2 

7.1 2.5 -4.0 2,9 

5.3 1.7 -4.9 1.5 

4..4 1.0 -3.5 1.3 

4.9 1.0 -.O 2.6 
6.4 1.7 . 2  3.5 
5.0 . 8  -.6 2.3 
7.8 4.1 . 2  5.1 
8.2 7.0 -.3 5.6 

7.4 7.6 .7 5.4 

7.8 7.5 .9 5.5 

8.3 6.7 1.1 5.8 

8.5 7.3 .6 6,1 


..7 1.6 ,9 2 ? 1  
1.8 4.2 245 2.6 
1.9 3.8 1.0 2.1 
.8 2.5 .5 1.3 

- 9 .  2.5 2.1 1.7 


1.5 2.8 3.0 2-2 

1.9 3.5 249 2.5 


-1.0 -.l -.o -.5 -1.1 -.I -.o -.5 
-1.3 -.1 .o -.7 -1.4 - .a  .o -.7 
-1.8 -.1 .1 -.8 -2.0 -.l .1 -1.0 
-2.2 -.1 .2 -1.0 -2.3 -.l .2 -1.1 
-2.0 -.1 .2 -.9 -2.1 -.1 .2 -.9 
-1.5 .o .3 - . 6  -1.6 .O .3 -.6 
-1.3 .2 .6 -.4 -1.5 .1 ,6 -.5 
1.2 2.8 .5 1.4 .7 3.8 .5 1.4 
3.0 4.8 2.3 3.2 2.0 4.9 2.3 2.8 
6.0 6.5 1.8 5.0 4.6 5.7 2.1 4.2 
7.2 8.8 2.7 6.2 6.1 8.3 3.4 5.8 
6.7 9.3 3.8 6.3 6.7 8.9 4.6 6.5 
4.9 7.0 2.5 4.7 5.0 6.1 3.0 4.6 
2.8 4.7 .9 2.7 1.5 3.3 .9 1.7 
b .s .5 .1 .4 .2 .2 .o .2 
1.4 1.5 .5 1.2 .7 .7 .4 .6 
2.1 2.0 1.0 1.7 1.0 1.0 .7 .9 
2.0 1.9 .9 1.7 1.0 1.0 .4 .8 
2.0 1.9 .8 1.6 1.0 1.1 .4 .8 
2.1 1.8 .5 2.1 1.1 1.0 .7 .9 
2.6 2.2 .9 2.0 1.5 1.2 1.7 1.5 

5.7 

6.1 

6.9 

6.4 

6.5 

6.9 

6.9 

5.7 

6.1 

6.7 

6.4 

6.5 

6.9 

flog 


5.4 

6.1 

6.7 

6.4 

6.5 

6.9 

6.9 


5.7 

6.1 

6.7 


-6.4 

6.5 

6.9 

6.9 


5.7 

6.1 

6.7 

6.4 

6.5 

6.9 

6.9 


5.7 

6.1 

6.7 

6.4 

6.5 

6.9 

6.9 
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Tab le  9.6 

. 
(1) (2)

Model Year 
* 

-
BEA 	 1973 

1974 
1975 
1976 
1977 
1978 
1979 

Chase 	 1973 
1974 
1975 
1976 
1977 
1978 
1979 

DRI 	 1973 
1974 
1975 
1976 
1977 
1978 
1979 

Michigan ' 	 1973 
1974 
1975 
1976 
1977 
1978 
1979 

MPS 	 1973 
1974 
1975 
1976 
1977 

4 	 1978 
1979 

Wharton 	 1973 
1974 
1975 
1976 
1977 
1978 
1979 

F u l l  Model Simulations. ,  Pe rcen t  Changes from B a s e l i n e ,  
Fourth Quar t e r  of  Each Year, Investment i n  Equipment,
S t r u c t u r e s ,  Housing and T o t a l  Fixed,  and S ta t i c  Tax Loss 
as Pe rcen t  of T o t a l  Fixed Investment 

S imula t ion  6. OTA A l t e r n a t i v e  

(3)  (4) (5) (6) (7) (8) ( 9 )  (IO)
Percen t  Changes from B a s e l i n e  

O r i g i n a l  Equat ions C-E Equat ions 
Equip- S t ruc - Hous- T o t a l  Equip- Struc- Hous- T o t a l  
ment t u r e s  inn Fixed ment t u r e s  i n g  Fixed 

1:8 2.4 -.o 1.4 2.2 .7 .o 1 .2  
4.4 5 .3  -.5 3.4 4.2 1.8 -.4 2.5 
6.4 6.8 -6.1 3.0 5.4 2.0 -3.6 2 . 1  
4.7 4 .1  -7.1 1 .0  3.8 1 .2  -4.4 .8 
2.8 -.5 -4.0 ' .o 3.0 .6 -3.0 .6 
2.4 -1.4 -.2 .8 3.3 .6 .2 1.8 
3.2 -1.5 -.3 1.1 4.2 .9 .4 2.4 

.9 .4 .1 .5 1 .3  .2 .1 .6 
2.0 2.2 .5 1.7 3.0 2.0 .3 2 .1  
2.8 4.4 .7 2.6 3.5 4.2 .2 2.8 
2.7 5 .0  1 .3  2.7 3.5 4.8 1.3 3.1 
2.7 5.2  1.1 2.7 3.7 5 .1  .8 3.1 
2.9 4.7 .9 2.7 3.9 4 .5  .9 3.1 
2.9 4.5 .4 2.6 3.9 4.4 .4 3 .1  

1 .3  1.3 .4  1.0 .5 1.1 .4 .6 
6.8 6.9 .9 5 .4  2 .1  5.1 1 .6  2.7 

10 .6  9.5 -1.4 7.0 3.4 7.3 1.1 3.7 
9.3 7.7 -4.3 4.9 2.4 6.2 -.3 2.5 
8.3 6.2 -2.6 4.5 1 .6  5.6 .8 2.2 
8.4 5.4 .6 5.5 1 .5  , 5 .3  3.4 3 .1  
9.6 5.6 2.3 6.5  2.7 6.2 5.0  4 . 1  

.7 .1 .o .4 .5 .o .o .3 
1.0 .2  .O .6 1 .0  .1 .1 .6 
1 .2  .2 .1 .6 1 .2  .1 .1 .6 
1.1 .1 .1 .6 1.0 .l .1 .6 
1.0 .1 .1 .6 1.1 .I .1 .1 
1 .0  .1 .2 .5 1.0 .1 .2 . 6  
1.0 .1 .4 .6 1.1 .I .4 .7 

1.3 2.3 .2 1.3 .6  3.1 .3  1.1 
3.2 3.9 1 . 5  3.0 1 .7  3.8 1 .5  2 . 1  
6.8 5.5 1.3 4.9 4 . 1  4.4 1.6 3.5 
8.6 7.7 2 .1  6.5 5.7 6.8 2.7 5 .1  
8.3 8.4 3.4 6.8 6.5 7.4 4.1  5.9 
6.5 6.4 2.6 5.4 5.1  4.8 3.1 4.4 
4.0 4.2 1 . 2  3.3 1.8 2.3 1.3 1.8 

.9 .1 .1 .4 .6 -.2 .1 .2  
2.0 1 .2  .6  1 .4  1.1 .3 .5 .8 
2;7 1.6 .9 1.9  1 .5  .6 .7 1.1 
2.6 1.6 .7 1.8 1.5 .7 .4 1.0 
2.7, 1.8 .7 1.9 1 .6  .8 .4 1.0 
3.0 1.8 .6 2.0 1 .7  07 -8 1.2 
3.5 2.3 .7 2.4 2.1 1.0 1.6 1.7 

; 

(11)

S t a t i c  Tax 
Loss as Per-
c e n t  of  Fixed 
Investment  

1.1 
2.7 
3.6 
3.5 
3.2 
2.9 
2.7 

1.1 
2.7 
3.6 
3.5 
3.2 
2.9 
2.7 

1.1 
2.7 
3.6 
3.5 
3.2 
2.9 
2.7 

1.1 
2.7 
3.6 
3.5 
3.2 
2.9 
2.7 

1.1 
2.7 
3.6 
3.5 
3.2 
2.9 
2.7 

1.1 
2.7 
3.6 
3.5 
3.2 
2.9 
2.7 
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Table 10 Stat ic  Tax Losses (Without Feedback), Fourth Quarter of Each Year 

(1) 


Year 

1, 1973-IV 

2, 1974-IV 

3, 1975-IV 

4, 1976-IV 

5 ,  1977-IV 

6, 1978-IV 

7, 1979-IV 

1973-IV 

2, 1974-IV 

3, 1975-IV 

4, 1976-IV 

5 ,  1977-IV 

6, 1978-IV 

7, 1979-IV 

(2) ( 3 )  (4) ( 5 )  (6) ( 7 )  
Simulations 

ITC : ITC with 10-5-3 Ak' 31 Au' = OTA 
k',=2ke; Personal +16 e 264% -9.815% Alter
k i  =ke T;ue Off- native 

set 

Bi l l ions  of Current Dollars 

9.8 0 2.3 14.5 11.5 2.3 

10.7 0 5.9 15.9 12.2 5.4 

15.1 0 12.1 15.7 13.5 7.3 

17.2 0 18.8 18.5 15.3 8 . 2  

19.9 0 26.2 21 .5  18.0 9.0 

23.6 0 32.7 24.7 22.3 9.5 

26.4 0 35.9 26.7 24.4 9.4 

Bil l ions  of 1972 Dollars 

9.0 0 2.1 13.3 10.5 2.1 

8.9 0 4.9 13.1 10.0 4.4 

11.6 0 9.3 12.1 10.3 5 . 6  

12.6 0 13.8 13.6 11.2 6.0 

13.7 0 18.1 14.9 12.4 6 . 2  

15.0 0 20.9 15.8 14.2 6.1 

15.5  0 21.0 15.6 1 4 . 3  5 . 5  



-93-


GLOSSARY 


-CCCA Capital Consumption Adjustment, Corporate 

CTR Federal Corporate Tax Receipts 

D Tax Depreciation Allowances, Current Law 

DA Tax Depreciation Allowances, 10-5-3 

DB Tax Depreciation Allowances, OTA Alternative 

E Investment Expenditures on Producers' Durable Equipment, Constant Dollars 

E$ Investment Expenditures on Producers' Durable Equipment, Current Dollars 

IjS Producers' Investment Expenditures for Sector j , Current Dollars 

ke Rate of Investment Tax Credit, Equipment 

k Rate of Investment Tax Credit, Structures 
S 

52 Effective Rate of Investment Tax Credit for Sector j
j 

Le Tax Life of Equipment 


Tax Life of Structures

LS 


-PCCA Capital Consumption Adjustment, Proprietors 

PTR Federal Personal Tax Receipts 

S Corporate Share of Nonresidential Business Capital Consumption Allowances 

S Investment Expenditures on Producers' Structures, Constant Dollars 

SS Investment Expenditures on Producers' Structures, Current Dollars 

TD
j 

Tax Depreciation for Sector j 

U Rate of Federal Business Income Taxation 

I 
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Appendix A. 	 A Detai led Look a t  MPS Resul ts  Under Di f f e ren t  Monetary 
Regimes 

Simulation of t h e  o r i g i n a l  investment equipment equat ion  i n  the  MPS model 

i nd ica t ed  very  large e f f e c t s  f o r  tax incen t ives .  Addition of some 10 percent  

t o  the  investment tax c r e d i t  f o r  equipment and f o r  s t r u c t u r e s  brought an in-

crease of 15 .1  percent  in equipmeneexpenditures by 1977-IV. Our p r e f e r r e d  

revised equat ion,  using a constant  term and p ' ,  a r e n t a l  price of c a p i t a l  

v a r i a b l e  un ta in t ed  by dividend o r  earning-price r a t i o s ,  knocked t h a t  i n c r e a s e  

down t o  o n l y  2 . 8  percent .  The f u l l  model M P S  simulat ions were gene ra l ly  c o n s i s t e n t  


with the  s i n g l e  equat ions ,wi th  r e s u l t s  depending somewhat,however,on t h e  assumed 


monetary c o n s t r a i n t s .  With t h e  r e l a t i v e l y  l e s s  responsive po l i cy  of keeping M-1 a t  


i t s  b a s e l i n e  level, t h e  f u l l  model s imulat ion ind ica t ed  a s l i g h t l y  lesser 


i nc rease  in investment,  1 4 . 4  percent f o r  t h e  o r i g i n a l  s p e c i f i c a t i o n s  when t h e r e  w a s  


no personal t a x  o f f s e t  (Table 1.5-Ml, simulat ion l), but a l a r g e r  response,  20.2 


percent ,  wi th  personal  taxes increased,  q u a r t e r  by q u a r t e r ,  by the  amount o f  


tax reduc t ion  from t h e  increased investment tax c r e d i t  (simulation 2 ) .  


With t h e  more f l e x i b l e  po l i cy  of holding unborrowed reserves a t  t h e i r  

base l ine  values,equipment spending was up by a l l  of 19.7 percent  by 1977-bV, 

with no personal  t a x  o f f s e t .  With t h e  personal  tax o f f s e t ,  t h e  unborrowed 

reseme c o n s t r a i n t  o f f e red  t h e  somewhat lesser equipment inc rease  of 

17.2 percent ,  as shown in Table 1.5. 

F u l l  nodel  s imulat ion with our p re fe r r ed  equipment investment equation 

in a l l  cases ind ica t ed  p o s i t i v e  feedback t o  t h e  o r i g i n a l  investment st imulus.  

But in all cases t h e  end r e s u l t  was cons iderably  less a d d i t i o n a l  investment 

than wi th  t h e  o r i g i n a l  model equations.  Inc reases  in equipment spending 

ranged from 4.7 percent  t o  11.8 percent, depending va r ious ly  upon the  

monetary regime and personal  income tax rates. 



Differences between the original model equation and our preferred equation 


in the case of structures were much less marked. Whirle simulation of the invest


ment equation itself indicated a slightly higher stimulus with our equation, 


6.8 percent as against 5.7 percent, the full model simulations all resulted 


in lesser increases in our preferred equations. The various combinations of 


monetary and personal tax.rigimes added varied and sometimes substantial effects. 


All this suggests that investment tax incentives aside, the MPS model can 

produce powerful results for investment with either explicit changes in monetary 


policy or implicit changes following from the response to variation in personal 


income tax rates. 


Full model simulations over 28 quarters, from 1973-1 to 1979-IV,indicated 

first that, except for simulation 2, involving an offsetting increase in 

personal income taxes, the stimulatory effects on nonresidential equipment and 


structures investment were largely if not entirely offset by negative effects 


on housing or, generally, residential investment. Further, therewas distinct 


evidence of cyclical movement or ultimate negative reaction to the original stimuli. 


Qith ICL held at baseline values, as shown i n  Table 3.5-Ml, 
full model simulation 3 (10-5-3) with the originally speciffed investment 

equation brougkincreases of 5.7 percent in equipment spendink by the nineteenth 


quarter and 10.5 percent in structures spending by the eighteenth quarter. By 


1979-IV, the twenty-eighth quarter, however, equipment spending was actually 


.8 percent below baseline and nonresidential structures only 1.8 percent above 

it. Housing investment started down with the very first quarter of the 


* simulation and was off by 17.1 percent by the fourth quarter of 1979. 

With our preferred, revised investment equations, equipment investment 

was off even more, 4.9 percent, by the end of the simulation period. Non-

residential structures investment was up only one percent and housing invest

ment was down by 18.4 percent. 
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Looking a t  s tocks ,  w e  no te  t h a t  by t h e  end of t h e  28.-quarter 

s imulat ion,  t o t a l  equipment was up only 2.2 percent  wi th  t h e  o r i g i n a l  

model equatiorsand s t r u c t u r e s  up 2.5 percent ,  while t h e  s tock  of housing 

was down by 1 .9  percent .  Resu l t s  on s tocks  were similar wi th  our p r e f e r r e d  

equations,  except that t h e  s tock of equipment was up even less, by only 

.4 percent.  

Our s imulat ion 4 ,  involving a 16.264 percent  i n c r e a s e  i n  t h e  i n v e s t 

ment t a x  c r e d i t  as t h e  present  va lue  equivalent  replacement f o r  10-5-3, 

r e s u l t e d  i n  much l a r g e r  i n i t i a l  i nc reases  in equipment spending with base-

l i n e  values  of Ml: 30.5 percent  wi th  the  o r i g i n a l  model equat ion  and 10.9 

percent with our p re fe r r ed  equat ions,  a f t e r  15 and 1 6  q u a r t e r s  r e s p e c t i v e l y .  

Again, however, t h e s e  inc reases  were q u i t e  reversed by t h e  end of t h e  

s imulat ion per iod,  f a l l i n g  t o  -6.6 percent i n  equipment spending with 

the  o r i g i n a l  model equat ion  and +.lpercent  wi th  our p r e f e r r e d  equat ions.  

Again, housing investment was down by somE 2 percent .  

The present  va lue  equivalent  change i n  t h e  co rpora t e  tax r a t e ,  a 

reduct ion of 9.815 percentage p o i n t s ,  had a much lesser e f f e c t  i n  stimu

l a t i n g  investment i n  equipment and s t r u c t u r e s ,  leaving both spending and 

c a p i t a l  s tock  e s s e n t i a l l y  unchanged by t h e  end of the  s imula t ion  per iod.  

It brought some reduc t ion  i n  investment i n  housing wi th  t h e  MI. monetary 

c o n s t r a i n t  but  a s l i g h t  i nc rease  in housing when unborrowed reserves were 

maintained a t  b a s e l i n e  l e v e l s .  

The OTA a l t e r n a t i v e  brought equipment and s t r u c t u r e s  investment t o  

peaks of some 5 percent  above b a s e l i n e  by t h e  f i f t e e n t h  and seventeenth 

q u a r t e r s  with M l  cons t ra ined  a t  b a s e l i n e  l e v e l s ,  but l e f t  investment i n  

each case c l o s e  t o  b a s e l i n e  by 1979-IV. Investment w a s  up 1 . 4  percent f o r  

equipment and .6 percent  f o r  nonres iden t i a l  s t r u c t u r e s  wi th  t h e  o r i g i n a l  

model s p e c i f i c a t i o n s ,  but  o f f  2.3 percent  and . 4  percent  r e s p e c t i v e l y ,  

with our p re fe r r ed  equations.  Again with e i t h e r  set of equat ions housing 

investment w a s  down s i g n i f i c a n t l y .  
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Simulat ions i n  which unborrowed reserves r a t h e r  than M-1 were kept  a t  

t h e i r  b a s e l i n e  va lues  gene ra l ly  r e s u l t e d  i n  l a r g e r  peaks and l a r g e r  end va lues  

f o r  investment i n  equipment and i n  s t r u c t u r e s  and a l s o  permi t ted  expansion i n  

investment in housing. Holding unborrowed reserves a t  b a s e l i n e  va lues  i n  f a c t  

permit ted a s u b s t a n t i a l l y  accommodative monetary pol icy .  Except where t h e r e w e r e  

o f f s e t t i n g  inc reases  i n  personal  income taxes, r e s u l t s ,  as shown i n  Tables  4.5 and 

4 . 5 - M 1 ,  a l s o  included s u b s t a n t i a l l y  h igher  prices as measured by t h e  GNP i m p l i c i t  

p r i c e  d e f l a t o r ;  The expansion i n  both r e s i d e n t i a l  and nonres iden t i a l  investment was 

gene ra l ly  considerably l a r g e r  with t h e  o r i g i n a l  model equat ions  than wi th  our  

p re fe r r ed  equat ions.  With our p re fe r r ed  equat ions ,  increased investment w a s  always 

considerably less than t h e  o r i g i n a l  amount of tax reduct ion .  Thus, f o r  

example, even t h e  16.264 percent  i nc rease  i n  t h e  investment tax c r e d i t  i n  

s imula t ion  4 brought an  inc rease  i n  equipment investment of on ly  8.6 percent  

and i n  t h e  s t o c k  of equipment of on ly  9.0 percent  by 1979-IV (Table 3 . 5 ) .  

The MPS model broke down o r  "exploded" i n  s imula t ion  4 ( t h e  16.264 percent  

i nc rease  i n  t h e  investment tax c r e d i t )  w i th  t h e  o r i g i n a l  model equat ions and 

unborrowed reserves kept  a t  t h e i r  base l ine  value.  After a very  g r e a t  i nc rease  

i n  equipment spending, reaching 3 2 . 6  percent  above b a s e l i n e  by t h e  fou r t een th  

qua r t e r ,  a sharp cyc le  developed.  By 1979-IV, t h e  s imula t ion  ind ica t ed  

equipment spending 123.2 percent  below base l ine ,  thus  a c t u a l l y  nega t ive ,  and 

f a l l i n g  sharply!  What apparent ly  happened was t h a t  t h e  model equat ions could 

no t  s ens ib ly  accommodate t h e  b ig  inc rease  i n  o rde r s  f o r  equipment, genera t ing  

a huge inc rease  i n  the  u n f i l l e d  o rde r  va r i ab le .  This i n  t u r n  generated f i r s t  

a d e c l i n e  i n  t h e  rate of growth and then  an  a b s o l u t e  d e c l i n e  i n  expendi tures  

f o r  equipment. But wi th  u n f i l l e d  o rde r s  r i s i n g  as new o rde r s  exceeded expendi

t u r e s ,  u n f i l l e d  o rde r s  continued t o  rise, d r i v i n g  expendi tures  down f u r t h e r  

and i n  t u r n  d r i v i n g  u n f i l l e d  o rde r s  up s t i l l  h igher .  Thus, t h e  equat ions 
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eventual ly  generated negat ive expendi tures  f o r  equipment, wi th  u n f i l l e d  o r d e r s  

s t i l l  r i s i n g ,  despite the  sharp d e c l i n e  i n  new o rde r s  brought on by t h e  

a c c e l e r a t o r  e f f e c t s  of f a l l i n g  business  product.  By t h e  end of t h e  period of 

s imulat ion,  expenditures f o r  producers du rab le s ,  a l r eady  nega t ive ,  seemed t o  

be i n  an  a c c e l e r a t i n g  f a l l  wi th  no end i n  s i g h t .  

Looking a t  abso lu t e  changes i n  Table 5.5-Ml, w e  f i n d  t h a t  wi th  MI, kep t  

a t  i t s  b a s e l i n e  va lues ,  t o t a l  f ixed investment,  including r e s i d e n t i a l  as w e l l  as 

nonres iden t i a l ,  w a s  a c t u a l l y  below b a s e l i n e  197Y-IV both f o r  t h e  o r i g i n a l  equa t ions  

and our p re fe r r ed  investment equat ions,  i n  a l l  of t h e  s imula t ions  except number 2 ,  

i n  which personal  income t axes  were r a i s e d ,  and i n  s imula t ion  1 wi th  t h e  o r i g i n a l  

equation where i t  was v i r t u a l l y  unchasged. With our p re fe r r ed  equat ions,  g r o s s  na t ion

a l  product w a s  above b a s e l i n e  and t h e  GNP p r i c e  d e f l a t o r  below i n  a l l  s imula t ions  

except number 2 .  The unemployment rate was higher  than b a s e l i n e  i n  a l l  

s imulat ions wi th  our p re fe r r ed  equations except number 2. Unemployment was a l s o  

somewhat h igher  i n  s imulat ions wi th  t h e  o r i g i n a l  model investment equat ions,  

except i n  s imulat ions 2 and 4. 

With t h e  accommodative monetary p o l i c y  r e s u l t i n g  from hold ing  unborrowed 

r e se rves  a t  t h e i r  b a s e l i n e  values ,  t o t a l  f i xed  investment was above b a s e l i n e  by 

1979-IV except i n  t h e  case of s imula t ion  4 ,  where as w e  have a l r eady  noted,  

the  model e s s e n t i a l l y  f e l l  o f f  t h e  t rack .  I n  t h i s  set of s imula t ions ,  except  where 

t h e  model exploded and i n  t h e  case of t h e  personal  income tax i n c r e a s e  ( s h u l a 

t i o n  2)  t h e  GNF p r i c e  d e f l a t o r  was d i s t i n c t l y  r a i s e d  f o r  bo th  equat ions.  In t h e  

o r i g i n a l  model equat ions,  omit t ing the  except ions ind ica t ed ,  t h e  d e f l a t o r  w a s  

r a i s e d  from 7.7 t o  14.7 percent  by 1979-IV. With our r ev i sed  equat ions,  t h e  p r i c e  

i n f l a t i o n  appearedeven g r e a t e r ,  t h e  GNP i m p l i c i t  price d e f l a t o r  r i s i n g  by 

values  between 10.8 percent  and 20.1 percent. With e i t h e r  set of equa t ions ,  

t h e  h ighes t  p r i c e  i n f l a t i o n  was generated wi th  10-5-3. The s imulat ions under 


the  monetary regime wi th  b a s e l i n e  unborrowed reserves i n  a l l  cases  showed i n c r e a s e s  


i n  GNP and decreases  i n  unemployment (Table 5 = 5 )  again except f o r - t h e  


"exploding" s imulat ion of t h e  increased investment c r e d i t  wi th  t h e  o r i g i n a l  model 

equat ions.  
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Appendix B, 	 Estimated Inc reases  i n  Tax Depreciat ton Charges, Corporate and 
Noncorporate, 10-5-3 and OTA A l t e r n a t i v e  Compared* 

10-5-3 OTA A l t e r n a t  i v c  
Corporate Noncorporate Corporate Noncorporntc 

[s * (DA-D)] [(I-s) * (D,-D)~ [ s * (DB - D)J I (1-5)*(D ~ - D )I 

1973.1 	 2.88258 .56860 2.95524 .58293 
2.38258 .56550 2.95524 .55293 
2.88258 .55850 2.95524 .58293 
2.88258 .Se850 2.95524 -58293 

1974.1 9.04800 1.85845 8.07129 1.55783 
9.O4800 1.85845 8.07129 1.65783 
9.04800 1.85845 a. 07129 1.65783 
9.04800 1.85845 8.07129 1.55783 

1975.1 	 19.73724 4.04903 11.34573 2.32754 
19.73724 4.04903 11.34573 2.32754 
19.73724 4.04903 11.34573 2.32754 
19.73724 4.04903 11.34573 2.32754 

1976.1 31.19841 6.35155 12.83172 2.51547 

31.19841 6.35155 12.83172 2.61647 

31.19841 6.35155 12.83172 2.61547 

31.19841 6.35156 12.83172 2.51547 


1977.1 43.81409 a. 89531 13.90703 2.82378 

43.81409 9.89631 13.90703 2.82378 


43,81409 8.89531 13.90703 2.82378 
43.81409 8.89631 13.90703 2.82378 

1978.1 	 54.78847 11.09855 14.56595 2.95084 
54.78847 11.09855 14.55595 2.95084 
54.78847 11.0985s 14.56596 2.95084 

197 8.4 54.78847 11.09855 14.55695 2.95084 
1979.1 62.72022 12.70529 14.77514 2.99301 

62.72022 12.. 70529 14.77514 2.99301 

62.72022 12.70529 14.77514 2.99301 


1979.4 62.72022 12.70529 14.77514 2.99301 


- - -

*Projec t ions  f o r  1981 t o  1987 would be more than  double t h e  f i g u r e s  he re ,  o r  roughly 
(. 110 percent  higher .  
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Table 11.1 	 Full Model Simulations, Percent Changes from Baseline, 
Fourth Quarters of Each Year, Investment in Equipment, 
Structures and Housing 

BEA 

(1) (2) (3)  ( 4 )  (5) (6) ( 7 )  (8)  
Percent Changes from Baseline 

Original Equations C-E Equations 

Equip- Struc- Equip- S truc-
Simulations Year ment tures Housing merit tures Housing 

1. ITC: no personal tax 
offset 

k& = 2ke; k: = ke 

1-197 3 2.8 3.0 - .O 3.5 .a .o 
2-1974 6.7 6.7 - . 6  6 .1  2 . 1  -.4 
3-1975 10 .8  10.0. -8.3 9 . 1  2 .5  -4.3 
4-1976 9.6 ' 8.0 -10.4 8 .O 1 .9  -6.0 
5-1977 7.9 2.6 -6.2 7 - 8  1 . 4  -4.4 
6-1978 7.2 .3 -1.2 8 .3  1 . 4  - .3  
9-1979 8.3 -1.0 -1.1 9.9 2 . 1  - 0  1 

2. ITC: with personal 
tax offset 

k' e = 2ke' - k '  s = k e 

1-197 3 1.8 3 .2  .1 1.1 -.8 .1 
2-1974 5.0 7 -1 -.O 3 .O -.4 . 7  
3-1995 9.4 10.4 -5.7 6.8 . 6  -1.0 
4-1976 9.3 8 . 1  -7.8 7 .O .1 -2.8 
5-1977 7.8 3.6 -3.5 7.4 -.o -.6 
6-1978 7.2 1 .8  -.3 7.6 .5 .o 
7-1999 7.9 . 3  -.3 8 . 1  .7  .6  

3 .  10-5-3 
1-197 3 .8 3.9 -.0 1.0 .8  .o 
2-1974 2.9 9.7 - .6  2.7 2 . 1  -.4 
3-1975 6 .O 14.4 -8.5 5 . 1  2.9 -3.8 
4-1976 6 , 2  12.8 -11.4 5.4 2.8 -6.1 
5-1977 5.7 7.7 -7.3 6.7 3 . 1  -5.0 
6-1978 6.5 5.6 -2 .1 8.5 3.8 -.6 
7-1979 8 .5  4 .3  -1.8 10 .8  4 .8  - . 3  
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Table 11.1 F u l l  Model Simulations,  Percent  Changes from Basel ine,  
(continued) Fourth Q u a r t e r s  of Each Year, Investment i n  Equipment, 

S t ruc tu res  and Housing 

BEA 

(1) (2) (3) (4)  (5)  (6)  (7) (8)
Percent Changes from Base l ine  

Or ig ina l  Equations C-E Equations 

Equip- Struc- Equip- Struc- , 

Simulations Year- ment t u r e s  Housing ment t u r e s  Housing 

4. Ak; = +16.264% 

'-114 

1-1973 7 . 1  -.3 .o 8.8 1.0 -.O 
2-1974 15 .7  -.7 -.4 15.3 3.1 -.6 
3-1975 21.3 -1.9 18.8 3.6 -11.1 
4-1976 16 .6  -4.0 -11.6 13.1 1 .0  -11.3 
5-1977 15.3 -6.5 -6.6 11 .4  -.4 -7.3 
6-1978 13 .2  -7.2 -.8 12.6 -.2 -1.2 
7-1979 14 .9  -6.6 -.2 1 5 . 1  .6  -.4 

5 .  AU'  0 -9.815% 

1-1973 2.4 3.3 - . O  2.9 .9 .o 
2-1974 5 .9  7.7 -.6 5 .5  2.2 -.4 
3-1975 8.8 10 .4  -8.2 7 . 1  2.5 -4 .O 
4-1976 6.7 7.2 -9.3 5 .3  1 .7  -4.9 
5-1977 4 .3  , 8  -5.4 4.4 1.0 y3.5 
6-1978 3.7 -1.0 -.7 4.9 1.0 - .O 
7-1979 4.9 -1.2 -.7 6.4 1.7 . 2  

6. OTA Al t e rna t ive  

~ 1-1973 
2-1974 

1.8 
4.4 

2.4 
5 .3  

-.O -.5 
2.2 
4 .2  

.7 
1.8 

.o 
-.4 

3-1975 6.4 6.8 -6.1 5.4 2.0 -3.6 
4-1976 4.7 4 , 1  - 7 - 1  3.8 1 . 2  -4.4 
5-1977 2.8 -.5 -4.0 3.0 .6 -3.0 
6-1978 2.4 -1.4 -.2 3.3 .6 .2  
7-1979 3.2 -1.5 -.3 4 .2  .9  .4 
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Table 11.2 	 Full Model Simulations, Percent Changes f rom Baseline, 
Fourth Quarters of Each Year, Investment in Equipment,
Structures and Housing 

Chase 

(1) (2)  (3) (4)  (5)  (-61 (79 (8)
Percent Changes from Baseline 

Original Equations C-E Equations 

Equip- Struc- Equip- struc-
Simulations ment tures Housin~ ment tures Housing 

1. 	 ITC: RO personal tax 
offset 

k: = 2ke; k: = ke 

1-1973 1 . 5  *5 -.O 2.3  e1 -.1 
2-1974 3.2 3.1 - 5  4.4 2.7 . 3  
3-1975 5.3 6 . 1  .9 6 .5  5 .6  .4 
4-1976 5 . 5 .  7.8 1.3 6.7 7.5 1 . 6  
5-1977 6.2 8 .9  1 .7  7.6 8 .7  1 .4  
6-1978 6.6 8.5 1 . 6  8.2 8.2 1 . 5  
7-1979 6.8 8.8 1 .0  8.5 8.5 .9 

2. 	 ITC: with personal.
ea% of f se t  

1-1973 .6  -.l -.7 1.1 - 0  3 - .7  
2-1974 .4 .9 1.1 1 .3  .8 .4 
3-197 5 3.3 3 .1  1 .8  3.8 2.7 .4 
4-1976 3.5 4.8 1.1 4 . 1  4 .5  1 . 2  
5-1977 3.7 5.8 1 . 0  4 .5  5.7 1 .0  
6-1978 3.2 5.7 - . 5  4.0 5 .6  -.4 
7-1979 2.7 5.7 - . 5  3.8 5.3 -.4 

3 .  10-5-3 
1-1973 .4 . 3  .3 .6 . 2  .2 
2-1974 1 .4  2.6 .7 2.4 2.4 .5 

. 3-1975 2.5 6 .3  .9 3.9 5.8 . 3  
4-1976 3.2 8.81 2.0 5.2 8.3 1 . 9  
5-1977 4 .6  11.1 2.6 7.6 10 .6  2.2 
6-1978 6.2 11.8 2.6 9.7 11 .4  2.7 
7-1979 7.0 12.8 1.7 10 .2  12.8 1 . 6  
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Table11.2 Full Model Simulations, Percent Changes from Baseline, 
(continued) Fourth Quarters of Each Year, Investment i n  Equipment, 

Structures and Housing 

Chase 

Simulations Year-
4. AI$ = +16.264% 

1-1973 

2-1974 

3-1975 

4-1976 

5-1977 

6-1978 

7-197 9 


5. Au' = -9.815X 

1-1973 

2-1974 

3-1975 

4-1976 

5-1977 

6-1978 

7-1979 


6. OTA Alternative 

1-1973 

2-1974 

3-1975 

4-1976 

5-1977 

6-1978 

7-1979 


Percent Changes from Baseline 
Original Equations 

Equip- Struc
ment tures Housing 

3.6 

7 .'3 


10.4 

9.7 

9.5 

9.6 

9.7 


3.5 

5.5 

6.0 

5.3 

5.2 

5.4 

5.6 


.9 

2.0 

2.8 

2.7 

2.7 

2.9 

2.9 


.9 -.5 
3.6 .2 
5.6 .8 
5.9 1.4 
6.1 1.5 
5.9 1.7 
6.1 1.0 


1.4 -.4 

4.6 .7 

7.1 .3 

7.6 .7 

7.6 1.2 

7.0 1.2 

7.2 .7 


.4 .1 
2.2 .5 
4.4 .7 
5.0 1.3 
5.2 1.1 
4.7 .9 
4.5 .4 

C-E 

Equip
ment 

5.0 

8.7 


10.6 

9.9 


10.2 

10.5 

10.7 


5.0 

7.8 

8.2 

7.4 

7.8 

8.3 

8.5 


1.3 

3.0 

3.5 

3.5 

3.7 

3.9 

3.9 


Equations 

S truc
tures Housing 

.2 -.7 
2.9 -.2 
5.2 
5.7 1.6 
5.9 1.2 
5.7 , 1.5 
6.1 . a  

.8 -.6 
4.1 .2 
7.0 -.3 
7.6 .7 
7.5 - .9 
6.7 1.1 

7.3 .6 


.2 .1 
2.0 .3 
4.2 .2 
4.8 1.3 
5.1 .8 
4.5 .9 
4.4 .4 

.5 



-- 
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Table 11,3 	 F u l l  Model Simulations,  Percent  Changes from Base l ine ,  
Fourth Quarters of Each Year, Investment i n  Equipment, 
S t r u c t u r e s  and Housing 

DRI 
(1) (2) (3) (4) ( 5 )  (-61 (7) (8) 

Percent  Changes from Base l ine  
Or ig ina l  Equations 

Equip- Struc-
Simulations Year ment t u r e s  Housiaq 

1. ITC: no personal tax 
o f f s e t  

ki - 2ke; ki = ke 

1-1973 
2-1974 
3-1975 
4-1976 

. 5-1977 
6-1978 
7-1979 

2. ITC: wi th  personal  
tax o f f s e t  

kd = 2ke; k'
S 

= lee 

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

3. 10-5-3 
1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

2,5 2.3 95 
11.0 8.9 .2 
16.0 10.9 -3.8 
16.0 9.4 -6.6 
15.7 7.7 -4.8 
15.6 6.3 -2.2 
17.7 6.3 - . 5  

1.6 1.8 .8 
10.0 8.1 2.0 
15.4 11.1 -1.5 
15.6 9.8 -4.7 
14.9 7.9 -2.9 
14.5 6.2 .4 
16.5 6.4 3.4 

e9 1.4 . 3  
5.1 7.8 1.2 
10.4 12.7 .1 
12.6 14.5 - 2 . 1  
15.4 17.0 -1.4 
19.0 18.3 .8 
23.0 20.0 -8 

C-E 

Equip
ment 

1.0 
3.5 
5.1 
4.5 
3.9 
4.0 
4.6 

-.O 
1.9 
3.8 
3.6 
3.0 
2.9 
3.5 

.3 
1.8 
3.7 
3.7 
3.7 
4.5 
5.7 

Equations 

St r u c 
t u r e s  Housing 

1.8 .6 
6.3 1.4 
8.0 -.I 
9.0 -1.1 
6 -5 .3 
5.6 2 . 2  
6.0 3.6 

1.3 -8 
5 . 2  3.2 
7.6 2.9 
9 . 3  2.0 
7.0 2.9 
6.2 4-8 
6.6 7.2 

1 . 2  .4 
6.1 1.7 
10.3 2.0 
11.4 1.6 
13.1 3 . 2  
14.0 6.6 
16.1 8.9 
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Table 11.3 F u l l  Model Simulations,  Percent  Changes from Basel ine,  
(continue,!) Fourth Quarters of Each Year, Investment i n  Equipment, 

S t r u c t u r e s  and Housing 

Simulations Year-
4. Ak', = +16.264% 

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 ' 

6. OTA Al t e rna t ive  

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 

, 6-1978 
- 7-1979 

( 3 )  (4) (5) (6) (7) ( 8 )
Percent  Changes from Base l ine  

Or ig ina l  Equations C-E Equations 

Equip- St ruc- Equip- St ruc
ment t u r e s  Housing ment t u r e s  Housinq 

6.1 3.1 1.0 2.3 2.0 1.0 
29.4 12.2 -.4 8.7 5.7 2.4 
41.5 15.2 -10.1 11.2 5.5 -1.1 
35.5 8.6 -16.9 8.3 1.7 -3.0 
32.9 4.1 -11.5 7.0 .o .9 
32.7 2..5 -3.9 7.1 -.I 4 ..5 
37.6 3 .O -1.0 8.0 .6 5.9 

2.0 2,6 .a .7 1 .6  .9 
5.7 7.8 1 . 6  1.8 4.2 2.5 
6 . 1  7.6 -1.3 1 .9  3.8 1 .0  
3.5 5.0 -2.2 .8 2.5 .5 
3.3 4.4 .9 .9 2.5 2 .1  
3.9 4 . 6  2.7 1.5 2.8 3.0 
4.9 5.6 2.6 1 . 9  3.5 2.9 

1.3 1.3 .4 * .5 1.1 .4 
6.8 6.9 .9 2.1 5.1 1 .6  

10.6 9.5 -1.4 3.4 7.3 1.1 
9.3 7.7 -4.3 2.4 6.2 -.3 
8.3 6.2 -2.6 1 .6  5.6 .8 
8.4 5.4 .6 1.9 5.3 3.4 
9.6 5.6 2.3 2.7 6.2 5.0 
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Table 11.4 	 Full Model Simulations, Percent Changes f rom Baseline, 
Fourth Quarters of Each Year, Investment in Equipment, 
Structures and Housing 

Michigan 

(1) (2) (3) (4) (5) (5> (7) (8) 
Percent Changes from Baseline 

Original Equations C-E Equations-
Equip- Struc-

Simulations Year ment tures Housing 

1. 	 ITC: no personal tax 
offset 

ki = 2ke; kk = ke 

1-197 3 
2-1974 
3-19 75 
4-1976 

. 5-1977 
6-1978 
7-1979 

2. ITC: with personal 
tax offset 

k; = 2k,; k; = ke 

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-197 8 
7-1979 

3. 10-5-3 
1-197 3 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-197 9 

,8
1.3 

.1 

. 2  -.,a0 
1.5 - 2  -.o 
1.4 .1 -.O 
1.6 . 2  -.O 
1.6 .1 -.O 
1.6 .1 .Q 

.7 -.4 -.3 

.8 -.6 -.7 

.9 -.8 -.8 

.8 -.9 -.9 

.8 -1.0 -1.0 

.8 -.9 -1.2 

.7 -.8 -1.3 

2.3 . 2  .o 
3.2 
3.8 

.4 

.4 
.o-.0 

'3.4 .4 .o 
3.2 .3 .1 
2.9 .2  .3 
2.9 $ 2  .a 

t 
\ 

Equip- Struc
ment tures Housing 

1.1 
1.5 

.1 

. 2  
.o 

-.o 
1.7 .2 -.l 
1.5 .1 --1 
1.8 .1 -.O 
1.8 
1.8 

.1 
-1 

-.O -.0 

.9 -,4 .--.3 
1.0 - . 5  -.7 
1.0 -.7 -.9 
.8 -.8 -1.0 

1.0 -.9 -1.0 
1.0 -.8 -1.2 
.9 - . 7  -1.3 

2 .l . 2  .o 
3.2 .4 .o 
3.8 .4 -.O 
3.2 . 3  .o 
3.2 -3 .1 
3.1 .2 .3 
3.2 .2 .8 



. .  
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Table 11 .4  F u l l  Model Simulations , Percent  Changes 'from Basel ine,  
(continued) Fourth Q u a r t e r s  o f  Each Year, Investment i n  Equipment, 

S t r u c t u r e s  and Housing 

Michigan 

(1) (2)  

Simulations Year-
4.  Akk = +16.264% 

. 	 1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

5 .  A u '  -9.815% 

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

6. OTA A l t e r n a t i v e  

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

(3)  (4)  ( 5 )  (6)  (7)  (8)
Percent  Changes from Base l ine  

Or ig ina l  Equations C-E Equations 

Equip- Struc- Equip- St ruc 
ment t u r e s  Housing ment t u r e s  Housing 

2 .3  .2  .o 2.4 . 2  .o 
3.2 .4 -.O 3.4 .4 -.O 
3.6 
3.0 

.4 

. 3  
-.1 -.1 3.7 

2.9 
.4 
. 2  

-.I 
-.l 

2.8 .2  -.l 3.0 . 2  -.l 
2.6 .1 -.l 2.9 .1 -.1 
2.6 .1 -.1 2.9 .1 -.l 

-1.0 -.1 -.O -1.1 -.l -.O 
-1.3 -.l .o -1.4 -.l .o 
-1.8 -.l .1 -2.0 -.l .1 
-2.2 -.l .2  -2.3 -.l . 2  
-2.0 
-1.5 

-.l 
.o 

. 2  

.3 
-2.1 
-1.6 

-.1 
.o 

_-. 2  
.3 

-1.3 .2 .6  -1.5 .1 .6  

.7 .1 .o .5 .o .o 
1.0 .2  .o 1.0 .1 .1 
1 . 2  . 2  .I 1 . 2  .1 .1 
1.1 .1 .1 1.0 .1 .1 
1.0 .1 .1 1.1 .1 .1 
1.0 .1 .2 1 . 0  .1 .2  
1.0 .1 .4 1.1 .1 .4  
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Table 11.5 	 F u l l  Model Simulations,  Percent  Changes from Basel ine,  
Fourth Quarters, of Each Year, Investment i n  Equipment, 
S t r u c t u r e s  and Housing 

MPS (with Unborrowed Reserves a t  Basel ine Values) 

(1) 

Simulations Year 

1. ITC: no personal tax 
o f f s e t  

k& 5 2ke; k: = ke 

1-1973 
2-1974 
3-1975 
4-1976 

. 5-1977 
6-1978 
7-1979 

2 .  ITC: wi th  personal  
tax o f f s e t  

k; = 2ke; k i  - ke 

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-197 8 
7-1979 

3 .  10-5-3 

1-197 3 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

(3 1 ( 4 )  ( 5 )  (-61 ( 7 )  (8) 
Percent  Changes from Base l ine  

Or ig ina l  Equations C-E Equat ions  

Equip- Struc- Equip- St r u c 
men t t u r e s  ' Housinq ment t u r e s  Housing 

2.5 2.6 .5 .9 3 .4  .5 
5.8 4.9 2.5 2.5 4 . 1  2.2 

13 .5  8.7 1 .7  6.3 7 . 1  2.0 
1 9  - 4  13 .0  2.4 10.0 10 .2  3.5 
.19 D 7 1 5 . 0  4 .2  1 1 . 8  1 1 . 3  5 . 6  
16 .6  1 2 . 4  3.5 10.0 8.4 4 . 9  
11 .6  9 . 4  1 .8  5.5 5.6 3 . 1  

1 . 0  1.1 - . 6  -1.1 2.0 .;.6 
3.9 1.7 -1.3 -1.3 1 .8  -1.8 
9.9 4 .4  -2.6 -1.0 3.9 -2.7 

1 6 . 2  7.7 -3.6 1 . 9  6.7 -3.4 
1 7 . 2  9.7 -1.8 4.7 8.9 -1.6 
15.6 9.4 1 . 3  6.1 9 .3  2.2 
12.7 9.0 2.8 6.2 9.8 5.3 

.8 3.5 .2 .6 4.9 . 3  
2.2 5.9 1 .4  1 . 8  6.7 1.6 
5.8 8.7 1.6 4.9 8.7 1 . 9  
9 . 1  13 .5  2.9 8.0 1 4 . 0  3.7 

10.9 16.8 5.4 10 .7  17.4 6.4 
10 .2  15.0 5.7 6.8 1 4 . 1  6.8 

7.8 12.7 4.9 6.0 10.7 6.0 
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Table 11 5 Full Model Simulations, Percent Changes from Baseline, ' ' 

(continued) Fourth Quarters of Each Year, Investment in Equipment, 
Structures and Housing 

MPS (with Unborrowed Reserves of Baseline Values) 

(2) 

Simulations Year-
4. Ak; = +16.264% 

1-197 3 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

5. Au' * -9.815% 

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

6. . OTA Alternative 

1-1973 
2-1974 
3-1975 
4-197 6 
5-1977 
6-1978 
7-1979 

(3) (4) ( 5 )  (6) (7) (8)
Percent Changes from Baseline 

Original Equations C-E Equations 

Struc
tures Housing 

.3 .7 
1 .6  3.5 
3.5 2.8 
5.2 4.9 
5.9 7.6 
3.. 2 6.2 

. 2  3.3 

3.8 .5 
4.9 2.3 
5.7 2 .1  
8 .3  3.4 
8.9 
6 .1  3.0 
3.3 .9 

-4 6 

3.1 .3 
3.8 1.5 
4.4 1.6 
6.8 2.7 
7.4 4.1 
4.8 3.1 
2.3 1.3 

Equip- Struc
ment tures Housinq 

8.9 .8 .9 
17.9 6.0 5.7 
29.2 10.4 . 3.2 
30.2 13.2 3.2 
14.7 12.3 2.4 

-18.1 4.3 -3.2 
-123.2 -12.4 -11.6 

1 .2  2.8 .5  
3.0 4.8 2.3 
6.0 6.5 1.8 
7.2 8.8 2.7 
6.7 9.3 3.8 
4.9 7.0 2.5 
2.8 4.7 .9 

1.3 2.3 .2 
3.2 3.9 1.5 
6.8 5.5 1.3 
8.6 7.7 2.1 
8.3 8.4 3.4 
6.5 6.4 2.6 
4.0 4.2 1.2 

Equip
ment 

.. 

1.5 
4.9 

12.2 
17.2 
18.4 
15 .1  

8.6 

.7 
2.0 
4.6 
6 .1  
6.7 
5.0 
1.5 

.6 
1.7 
4.1 
5.7 
6.5 
5.1 
1.8 
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Table 11 .5  M-1 	 F u l l  Model S h u l a t i o n s ,  Percen,t Changes from Basel ine,  
Fourth Quarters  of Each Year, Investment i n  Equipment, 
S t r u c t u r e s  and Housing 

M P S S  with  M l  a t  Basel ine Values 

(1) ( 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6  1 ( 7 )  ( 8 )  
Percent Changes from Base l ine  

Or ig ina l  Equations C-E Equations 

Equip- Struc- Equip- Struc-
Simulations Year ment t u r e s  Housing mene t u r e s  Housing 

1. ITC: no person& tax 
o f f s e t  

kk = 2k,; k: = ke 

1-1973 2.4 2.5 -.2 .7 3.2 - ,2  
2-1974 4.6 3.3 -3 .1  1 . 4  2 .9  -2 .5 
3-1975 10.5 5.8 -4.0 3 .3  5 .0  -2.9 
4-1976 14 .9  8 .4  -5.3 5 . 2  6.8 -3,8 
5-1977 14 .4  8 . 1  -6.6 4 .8  , 5 . 6  -5.9 
6-1978 1 0 . 9  4 .9  -11.2 1 . 4  1 . 8  -11.6 
7-1979 6.8 2 . 5  -13.7 -2.6 -.4 -14.8 

2.  	 ITC: with  personal  
tax offset. 

k: = 2ke; k: = ke 

1-1973 1 . 6  1.7 1.7 - . 5  2.7 1.8 
2-1974 5 - 8  4.0 4.5 .9 4 . 1  5 .5  
3-1975 12 .7  6.8 1.0 3 .4  6 .5  2.7 
4-1976 19 .4  10 .8  1 . 5  6.3 9.9 3.9 
5-1977 20.2 13 .5  3.7 9 .0  1 2 . 4  5.6 
6-197 8 17.8  12 .0  6 .3  7 .6  9.5 4.7 
7-1979 1 4 . 1  11 .4  7 .5  3.3 7 .3  2.6 

3 .  10-5-3 

1-1973 .7 3.4 -.3 .5 4 - 8  - .4  
2-1974 1 . 4  4.8 -2.7 .8 5 - 4  -3.2 
3-1975 3.5 6.5 -2.9 1.7 6.5 -3.2 
4-1976 5.4 9 .6  -3.6 2.9 10.4 -4.0 
5-1977 5.7 10.0 -5.7 3 .0  11.0 -6.4 
6-1978 3.3 5.9 -12.7 .2 5 . 6  -10.2 
7-1979 - . 8  1.8 -17.1 -4.9 1.0 -18.4 
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Table 11.5 ?4-1 Full Model Simulations, Percent Changes from Baseline, 
(continued) Fourth Quarters of Each Year, Investment in Equipment, 

Structures and Housing 

M P S ,  with Hl at Baseline Values 

( 2 )  

Simulations Year-
4 .  Ak; = +16.264? 

1-197 3 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

5 .  Au' a -9.815% 

1-1973 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

6. . OTA Alternative 

1-197 3 
2-1974 
3-1975 
4-1976 
5-1977 
6-1978 
7-1979 

ment tures ment 

8.5 .6 -.3 1 . 4  
15.0 2 .6  -6.9 3.7 
25.4 4.6 -9.0 8.5 
30.2 6.6 -10.8 1 0 . 9  
26.0 7 . 3  -9.3 9.5 
1 7 . 4  6.4 -7.0 4.8 

/ 

( 3 )  ( 4 )  ( 5 )  ( 6 )  ( 7 )  ( 8 )
Percent Changes from Baseline 

Original Equations C-E Equations 

Equip- Struc- Equip- Struc-
Housing Housingtures 

.2 .1 

.3 -1.8 
1 . 0  -3.4 

.s -6.0 
-1.4 -7.5 
-4.7 -14.3 

-6.6 5.7 -5.3 .I -6.4 -17.9 

1.1 2.7 -.l .5 3.7 - .2 
2.0 3.5 -2.6 .9 3.6 -2.8 
3.6 4 . 1  -3.2 1 .4  i 3.6 -3.1 
3.6 5.2 -3.8 1 . 4  5 . 1  -3.8 
2.5 4 . 1  -4.8 .4 4 .2  -5.3 
1.0 2 .0  -7.3 -1.4 1.8 -8.3 
-.2 .5 -8.8 -2.7 .5 -9.8 

1 . 3  2.2 -.2 .5 3.0 -.3 
2.5 2 .9  -2.3 .9 2.8 -2.3 
4.8 3.5 -2.7 1.7 2.9 -2.3 
5.6 4.7 -3.2 2 . 1  4.3 -2.8 
4.8 4 . 1  -3.9 1 . 4  3.6 -4.1 
3 . 1  2 .1  -6 .1 -.4 1.1 -7.0 
1 . 4  .6 -7.5 -2.3 -.4 -8.8 
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Appendix D. Rates of Depreciat ion and Investment Credi t  and Tax Lives 

Depreciat ion rates by age of assets under e x i s t i n g  l a w  were 

ca l cu la t ed  f o r  equipment and f o r  s t r u c t u r e s  from Treasury d a t a .  The 

Of f i ce  of Tax Analysis had c a l c u l a t e d  deprec i a t ion  charges by age  of 

asset f o r  each of a l a r g e  number of a s s e t  classes. Aggregates of 

t hese  were furn ished  us  f o r  u t i l i t i e s ,  f o r  n o n u t i l i t y  b u i l d i n g s  and 

f o r  a t o t a l  o f  t h e  Nat iona l  Income Accounts category of equipment 

( inc luding  veh ic l e s )  p l u s  u t i l i t i e s .  (This t o t a l  i s ,  t h e  Of f i ce  of 

Tax  Analysis po in t s  o u t ,  almost a l l  i n  f a c t  sub jec t  t o  t h e  investment 

tax c r e d i t  f o r  equipment.) Making use  of weights corresponding t o  

1980 investment spending, a l s o  u t i l i z e d  by t h e  Off ice  of Tax Analysis ,  

t hese  dep rec i a t ion  charges by age of asset were re -a l loca ted  t o  form aggrega tes  

f o r  equipment and f o r  s t r u c t u r e s .  The deprec i a t ion  charges from equipment 

of each age were then d iv ided  by t h e  t o t a l  of deprec ia t ion  charges from 

assets of a l l  ages  t o  secu re  dep rec i a t ion  rates by age,  which hence of 

course t o t a l l e d  t o  un i ty .  S imi l a r ly ,  dep rec i a t ion  charges from s t r u c t u r e s  

of each age were d iv ided  by t h e  t o t a l  dep rec i a t ion  charges of  s t r u c t u r e s  

of a l l  ages  t o  secure  dep rec i a t ion  rates by age f o r  structures. 

We secured from t h e  Treasury e s t ima tes  of t h e  a g g r e g a t e o f  similar 

deprec i a t ion  flows by age  of asset f o r  t h e  alteinative tax reduct ion  proposal  

which w e  have analyzed. These too were converted t o  dep rec i a t ion  r a t e s  f o r  

equipment and f o r  s t r u c t u r e s  t o  f i t  t h e  N I A  c a t e g o r i e s  used in t h e  models. 

Calcu la t ion  of dep rec i a t ion  rates f o r  t h e  10-5-3 proposal  proved 

q u i t e  complicated because of t h e  phase-in provis ions .  The t r a n s i t i o n a l  

rates of dep rec i a t ion  by age of a s s e t ,  a long wi th  t h e  

u l t ima te  rates,  t o  be  achieved immediately f o r  v e h i c l e s  



1 
2 

3 
4 

5 
6 
7 

8 
9 
10 

-
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but  on ly  a f t e r .  a f i v e  year  phase-in f o r  bu i ld ings  and f o r  equipment o t h e r  

than vehic les ,  a r e  ind ica ted  below. 

Age of Asset 

(Years) 

Depreciat ion Rates f o r  10-5-3 

Ultimate Rates 

Class of Investment 
Equipment Other 

Bui ldings Than Vehicles  Vehicles  
I 11 111 

(10 Years) ( 5  Years) ( 3  Years) 

.10 .20 . 3 3  

.18 . 3 2  .45  

.16 . 24  . 2 2  

.14 .16 

. 1 2  .08 

.10 

.08 

.06 

.04 

.02 
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Transitional (Phase-in) Rates for Buildings 

(Class I Investment, 
Expected Lives 20 Years or More) 

Capital Recovery 
Year 

(Age of Asset 
P l u s  One] 

1 
2 

3 
4 

5 

6 


7 

8 

9 
10 
11 
12 
13 
14 


15 
16 
17 
18 

Year of Phase-in 

1 2 43 4 5 

(18  Years) ( 1 6  Years) (14 Years) (12 Years) (10 Years) 

.06 .06 .08 m 08 0 10 

.10 .12 .14 .15 .18 
e 10 e 11 0 12 .14 16 
.09 .10 .11 13 .14 

.09 .09 .10 .11 .12 

.08 .09 .09 .10 .10 
D 07 .08 .08 .08 0 08 
07 * 07 e 07 .07 a 06 
06 .06 86 .06 04 

.06 .OS .05 .04 .02 

.05 .05 .04 .03 

.04 .04 .03 .01 

.04 03 .02 

.03 .02 0 01 

.02 .02 

.02 .01 

.01 

.01 



T r a n s i t i o n a l  (Phase-in) Rates f o r  Equipment 
(.Class I1 Investment, 

Expected Lives 10 Years o r  More)* 

Cap i t a l  Recovery
Year Year of Phase-in 

(Age of Asset 
P lus  One) 1 2 3 4 5 

(9  Years) (8  Years) ( 7  Years) (6  Years) ( 5  Years) 

1 .11 .13 .14 . 1 7  .20 

2 .20 .22 .25 .28 .32  

. 1 7  .19 .21 . 22  . 2 4 -

.15 .16 .16 .16 .16 

.12 .12 .12 .11 .oa 

.10 .09 .08 .06 

.07 .06 .04 

.05 .03 

.03 

*For equipment wi th  expected l i v e s  less than 10 years, t h e  t r a n s i t i o n a l  
r a t e s  are based success ive ly  on c a p i t a l  c o s t  recovery per iods which 
equal the  Asset Depreciation Range lower l i m i t  (-ADRLL), ADRLL - 1, 
ADRLL - 2 and ADRLL - 3 ,  b u t  in no case less than 5 years. 
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The Of f i ce  of Tax & l y s i s  has  ca l cu la t ed  estimates of d e p r e c i a t i o n  

charges f o r  s epa ra t e  c a t e g o r i e s  of equipment inc luding  u t i l i t y  s t r u c t u r e s ,  

which are i n  t h e  f i v e  year  ca tegory ,  u t i l i t i e s  by themselves,  and non-

u t i l i t y  s t r u c t u r e s .  These are based upon estimates of investment expendi

t u r e s  of $28.3 b i l l i o n  f o r  v e h i c l e s ,  $ 1 6 3 . 3  b i l l i o n  for o t h e r  NIA equipment, 

$60.7 b i l l i o n  f o r  u t i l i t y  s t r u c t u r e s ,  and $ 4 8 . 4  b i l l i o n  f o r  n o n - u t i l i t y  

bu i ld ings ,  a long with f o r e c a s t  va lue  of investment expendi tures  f o r  each 

of t h e  yea r s  1981 through 1989. The Treasury estimates were c a l c u l a t e d  on 

t h e  b a s i s  of p r o j e c t i o n s  of t h e  d o l l a r  amounts of a d d i t i o n s  i n  each of 

t h e  10-5-3 c a t e g o r i e s  over t h e  yea r s  1980 through 1989. 

It was necessary  f o r  u s  t o  c a l c u l a t e  dep rec i a t ion  rates by age of 

asset and year  of phase-in which could be  appl ied  t o  equipment and s t r u c t u r e s  

Categories  by v in t age  as they  appear  i n  t h e  models on t h e  Nat ional  Income 

Accounts. To do so, we took t h e  dep rec i a t ion  rates s p e c i f i e d  i n  t h e  

Conable-Jones b i l l  and t h e  phase-in rates set by t h e  Of f i ce  of Tax Analysis  

i n  conformity wi th  t h e  provis ions  of  t h e  b i l l  and sca l ed  them i n  a 

r ecu r s ive  process ,  year  by yea r ,  so t h a t  when appl ied  t o  t h e  f o r e c a s t  

expendi tures  f o r  equipment and f o r  s t r u c t u r e s  they would gene ra t e  t h e  

dep rec i a t ion  flows c a l c u l a t e d  by t h e  Of f i ce  of Tax Analysis .  We may write 

t h i s  e x p l i c i t l y  f o r  equipment as follows: 

Solve f o r  mtIIA and d j tU  	 t=1,...,10 
j=19e . .  , t  

no te  dV = . 3 3 ,  . 4 5 ,  .22 j = 1 , 2 , 3
j A  

dV = 0 j > 3
j-4 

f o r  a l l  t , 
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where 


A i s  a s u b s c r i p t  denot ing 10-5-3 


Dm= deprec ia t ion  charges f o r  equipment i n  t h e  year  t 


= t h e  s c a l i n g  f a c t o r  f o r  class I1 investment ( t h e  5-year categorym tlLA f o r  equipment o t h e r  than  v e h i c l e s ) ,  necessary because f o r  some 
class I1 investment ADRLL c 10 

r 	 is t h e  propor t ion  of N U  equipment expendi tures  assumed i n  
class I1 investment (equals  163.3/191.6 = .8523) 

dl' = t h e  dep rec i a t ion  rate i n  the  year  t f o r  ca tegory  I1 assets i n  t h e i r  
jtA j - t h  year  with o r i g i n a l  t a x  l ives of 1 0  yea r s  o r  more 

= 	equipment of age j-1 i n  t h e  year  t ,  hence t h e  equipment 
expendi tures  made j-1 yea r s  be fo re  t h e  year  t 

dV = t h e  dep rec i a t ion  r a t e  f o r  v e h i c l e s  i n  t h e i r  j - th  year  
jA o r  j+l years  o l d  

d j t E A  
= 	t he  dep rec i a t ion  rate i n  t h e  year  t a p p l i c a b l e  t o  t h e  

aggrega te  of  N U  equipment i n  t h e i r  j - t h  year  o r  
j+l yea r s  o l d  

The deprec i a t ion  r a t e s  f o r  s t r u c t u r e s  under 10-5-3 were ca l cu la t ed  as 

weighted averages o f  t h e  class I and class I1 rates i n  t h e  t a h l e s  above, 

where the weights were 48.4 f o r  t h e  class I rates and 60,7 f o r  t h e  

c l a s s  I1 rates. These weights corresponded t o  t h e  amounts of N I A  

s t r u c t u r e s  investment es t imated by t h e  Of f i ce  of Tax Analysis  t o  he 

non-u t i l i t y  bu i ld ings ,  f a l l i n g  i n t o  class I,  and t h e  amounts of N I A  

s t r u c t u r e s  investment es t imated t o  be u t i l i t i e s ,  f a l l i n g  i n t o  c l a s s  11, 

J 	 The deprec i a t ion  rates by year  of l i f e  of assets, a l l  r e f l e c t i n g  t h e  

half-year convention f o r  t h e  f i r s t  yea r ,  f o r  equipment and f o r  s t r u c t u r e s ,  

a r e  l i s t e d  below f o r ,  r e s p e c t i v e l y ,  e x i s t i n g  law, a poss ib l e  Treasury 

a l t e r n a t i v e ,  and 10-5-3. 



-- 
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Depreciation Rates 

Year of 
Asset (Age 

Plus Existing Law Possible Treasury Alternative 
One) Equipment Structures Equipment Structures 
1 
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Estimates of dep rec i a t ion  tax l ives  under e x i s t i n g  law, 10-5-3 and 

the OTA alternative were a l s o  obtained from Larry Di ld ine .  These 

were made a v a i l a b l e  f o r  t h e  Nat ional  Income Account c a t e g o r i e s  of 

equipment and s t r u c t u r e s  and f o r  u t i l i t i e s  and f o r  bu i ld ings  o t h e r  t han  

u t i l i t i e s  s epa ra t e ly .  The N I A  s t r u c t u r e s  ca tegory  w a s  cons t ruc ted  

as an average of u t i l i t i e s  and bu i ld ings  ,other  than  u t i l i t i e s  wi th  

weights o f  . 6  and .4 r e spec t ive ly .  

M u l t i p l i e r s  f o r  t a x  l ives and t h e  investment c r e d i t  by Wharton 

s e c t o r ,  f o r  equipment and s t r u c t u r e s  combined, were a l s o  obta ined  from 

OTA c a l c u l a t i o n s .  These e n t a i l e d ,  f o r  t a x  l ives ,  c a l c u l a t i n g  weighted 

averages f o r  equipment and f o r  s t r u c t u r e s  where t h e  weights  were t h e  

present  va lues  of equipment and bu i ld ing  spending i n  each s e c t o r .  

T r a n s i t i o n a l  year  m u l t i p l i e r s  f o r  u t i l i t i e s  and communications were 

ca l cu la t ed  on t h e  assumption t h a t  af ter  t h e  i n i t i a l  drop l ives  d e c l i n e  

by one year  i n  each year  of t h e  t r a n s i t i o n .  For t h e  o t h e r  s e c t o r s ,  

t r a n s i t i o n  year  m u r t i p l i e r s  were ca l cu la t ed  on t h e  b a s i s  of t h e  u l t i m a t e  

es t imated m u l t i p l i e r  f o r  each s e c t o r ,  t h e  t o t a l  re la t ive reduc t ions  i n  

l ives for each year  of t r a n s i t i o n  f o r  a l l  equipment and a l l  bu i ld ings ,  

and t h e  propor t ions  of Pquipment and hui ld ings  i n  each s e c t o r .  
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OTA 	Estimates of Depreciation Tax Lives 
and Rates of Investment Credit 

Tax Lives 
Investment Credit

Buildings
Equipment Structures O t h e r  than Equipment Structures 

( N U  Categories) Utility Utility (NIA Categories)
Regime Years Percent 

Existing Law 7.3 22.8 32.6 18.5 8.8 4.8 

10-5-3 	 Year 1 6.9 12 .o 17.1 8.6 9.6 5.0 

Year 2 6.275 10.6 15.1 . 7.6 9.6 5.0 

Year 3 5.65 9.2 13.1 6.6 9.6 5.0 

Year 4 5.025 7.8 11.1 5.6 9.6 5 .O 

Year 5 4.4 6.4 9.1 4.6 9.6 5 .O 

OTA Alternative 5.9 15.9 10.0 5.4 
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M u l t i p l i e r s  f o r  Tax Lives and Investment C r e d i t ,  by Wharton Sec to r ,  
Equipment and S t r u c t u r e s  Combined, from OTA Calcu la t ions  

Sector  

Agr i cu l tu re  


Mining 


Mfg .,Durables 


Mfg .,Nondur. 


Transport  a t  ion 


Util i t ies  


Communications 


Commercial 


10-5-3 OTA A f t e r n a t i v e  
Invest-

Depreciation Tax L i f e  ment Deprec ia t ion  Investment 
T r a n s i t i o n  Year Cred i t  Tax L i f e  C r e d i t  

1 2 3 4 5 

.871 .784 ,697 .610 .523 1.048 .808 1 . 1 4 1  

,927 .81? .708 .598 .488 1 . 0 2 1  ,766 1 .036  

.906 ,797 .688 .580 .4?1 1 .142  .796 1.192 

,902 .789 .675 .562 .448 1.050 .754 1a 089 

,920 .804 .689 .573 .458 1.137 .799 1.180 

,429 .380 .332 .284 .236 1.005 ,713 1 .014 

.5?8 0 513 0 448 .383 ,318 10 002 a 701 10 005 

,882 .?77 671 -566  - 4 6 1  1 .208  854 1e 363 
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Appendix E Present  Value Equivalent Calcu la t ions  

1. 	 Set  present  va lue  o f  t a x  reduct ions  from investment t a x  c r e d i t  i nc rease  
equal  t o  present  va lue  of tax reduct ions  from a c c e l e r a t i o n  of dep rec i a t ion .  

. 
L* 

Where (D'-D>t+j = m=O 'dJm - jm) It+j -m 

u = ra te  of bus iness  income t a x a t i o n  

D = o ld  tax deprec i a t ion  charges;  D '  = new t a x  d e p r e c i a t i a n  charges .  

k = o ld  investment tax c r e d i t ;  k' = new investment tax c r e d i t .  
I = e l i g i b l e  investment,  cu r ren t  d o l l a r s .  
d = o ld  rate o f  dep rec i a t ion  on a s s e t s  m q u a r t e r s  o l d  i n  q u a r t e r  t+j.

j m  
d !

Jm 
= new rate of dep rec i a t ion  on assets m q u a r t e r s  o ld  i n  q u a r t e r  t+j. 

L* = maximum of  L and L ' ,  o l d  and new t a x  l ives ,  r e s p e c t i v e l y .  

i = ra te  of i n t e r e s t  t o  be  used i n  d iscount ing  tax reduct ion  
j j q u a r t e r s  in t h e  f u t u r e .  
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2. 	 S e t  present va lue  of  tax reduct ions  from reduc t ions  i n  co rpora t e  tax 
rates equal  t o  present  va lue  of  tax reduc t ions  from a c c e l e r a t i o n  of 
dep rec i a t ion .  

where 

u and u '  = 	old and new (reduced) marginal corpora te  income tax 
rates, r e spec t ive ly  

R = corpora te  p r o f i t s  be fo re  taxes (without  adjustments)  

and o t h e r  symbols a r e  a s  def ined  i n  1. 
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3 .  	 Present values of tax reductions of 10-5-3 (A) and of the 
possible Treasury alternative (B) 

where (Di-D)
j 

= the difference in tax depreciation in the jath quarter 

= the difference in the effective rate of investment credit
AkEX for equipment 

= the difference in the effective rate of investment creditAksx for structures 

E
j 

= Equipment investment in the j-th quarter 

S
j 

= Structures investment in the j-th quarter 

x = A for 10-5-3 


x = B for Treasury alternative 
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Appendix F. Simulat ion Input  by Model 

S p e c i f i c  i n p u t s  t o  each model f o r  each, s imula t ion  are desc r ibed  

in  t h i s  appendix in a gene ra l  n o t a t i o n  which is re ferenced  in  t h e  

g lossary .  

A t  t h e  end of t h e  s e c t i o n  f o r  each model a concordance relates t h e  

genera l  no ta t ion  and model-specific v a r i a b l e  l a b e l s .  

A set of parentheses  fol lowing a v a r i a b l e ,  as XYZ ( )', i n d i c a t e s  

t h a t  t h e  v a r i b l e  i s  determined by a s t o c h a s t i c  equat ion.  Var iab les  

without parentheses  are exogenous. 

1. k: = 2 * ke 

k' 	 = ke
S 

2. 	 k' = 2 * ke e 

PTR' = PTR( ) + ke * .0737379 * (E$ + S$) 
3 .  	 k: = k + .008 

e 

ki = ,002 

LA = 10.397, 9.456, 8.514, 7.572, 6.630, 6.630, 6.630 (annual va lues ,  
1973-197 9) 

LH = 12.00, 10.600, 9.200, 7.800, 6.400, 6.400, 6.400 (annual va lues ,  
1973-197 9) 

CCCA' * -CCCA + s * (DA - D) I/-
PCCA'= PCCA + (1-S) * (DA - D) i/- -

4. k: = ke + .16264 

5. U '  u - $09815 

#These series are t h e  same f o r  a l l  models and are l i s t e d  i n  Appendix B. 
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6 .  	 k; = ke + .012 
k3 = ,006 

Ld = 8.890 

L; - 15.900 

-CCCA' =sCCA + s * (DB - D) # 

-PCCA' 0 ECCA + (1-S) * (DB - D) # 

ke = CREDIT1/100 


kS 
= CREDIT2/100 


E$ = IBFNRES 


S $  = IBFNRS$ 


PTR = TCF 


Le = LIFE1 


Ls = LIFE2 


CCCA = DECAJ ( t h i s  variable  was  a l t ered  by changing DECIRS) 


-PCCA = CCANF 

u = RTCF~IOO 
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CHASE-

1. k: = 2 * ke 

kJ = ke 

2. kh = 2 * ke 

PTR' - PTR( ) + ke * (E$ + S$)  

3.  kh = ke + .008 

k; = .002 

L; = 9.925,  9.026, 8 .127,  7 .228,  6 .329 ,  6 .329,  6.329 (annual values,1973-1979) 

LJ = 12.105, 10.693, 9.281, 7.868, 6 .456,  6.456, 6.456 (annual vafue@973-f979) 

CTR' CTR( ) - u * s * (DA - D) 

PTR' - PTR( ) - u * (1-S) * (DA D) 

4 .  k; - ke 9 .I6264 

5 .  U '  p u - ,09815 

6 .  	 kh = ke + .012 
ki = .006 

Lk = 8.486 

. L; = 16.039 

CTR' = CTR( ) - u * s * (BB - D) 

PTR' PTR( ) .. u * (1 - S) * (DB - D) 
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ke = DITC 

ks = DITCS 

E$ = IPEZ 

ss = IPSZ 

PTR = TPF 

Le = TE 

Ls = TS 

CTR = TCF 

u = TXRCF 
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DRI-


1. kl = 2 * k, 

2. kH = 2* k, 

k: = k, 

PTR' = PTR( ) + k, * (E$ 9 S$)  

3 .  	 kl = k 9 .008 e 
kE, = .002 

LA = 10.492, 9.541, 8.591, 7.641, 6.690, 6.690, 6.690 (annual values, 
1973-1979) 

Li = 12.000, 10.600, 9.200, 7.800, 6.400, 6.400, 6.400 (annual values, 
1973-1979) 

-CCCA a CCCA( ) + 
PTR' = PTR( ) - u 

4 .  ki = k, + .l6264 
5 .  U' = u - .09815 

6. ki = k, $. .012 

ki = ,006 

LA = 8.971 

Li = 15.900 

s * (Da - D) 

* (1 - S> * (B* - D) 

-CCCA' CCCA( + s * (DB - D) 

PTR' = PTR( ) - u * (1-S) * (DB - D) # 

.. 

c 
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DRI-

ke = RITCBASE 

RITCCNR 

IPDENR 

ICNR 

PTR = TP 

Le = IPDENRLIFETIME 

Ls = ICNRLIFETIME 

CCCA = CCACORPBOOK 

u = RTCGFS 
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MICHIGAN 

1. k: = 2 * ke 

2. k: * 2 * ke 

PTR' = PTR( + ke* E$ 

3 .  	 k: = ke + .008 

TD:x = .280729 

* .484908 

= .280729 
TDIO 

-CCCA' GCCA + s * (DA- B) 

PTR' = PTR( ) - u * (1-S)* (DA - D) 

4. k; = ke + .16264 
5 .  U' = u - .09815 

6. 	 k: = ke + .012 
TDL = .229314 

TDia = .39609? 

TDIo = ,229314 

-CCCA' 3 CCCA + s * (DB - D) 

PTR' 31 PTR( ) - u * (1-S) * (DB - D) 

ke = TITCR 

PTR = T P  

E$ = IBFPD 

TDex = TDEPRQO 

TDea = TDEPRAG 

TDeo = TDEPRQO 

-CCCA = KCCA 

u = TCFR 
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MPS-
1. 	 k L = 2 * k  e 

k: = ke 

* 
2.  kL = 2 * ke 

k; = k e 

PTX' = PTR ( ) + ke * (E$ + S$) 

3. k i  = ke + ,008 

k' 	= .002
S 

LL = 9.925,  9 .026,  8 .127,  7 .228,  6 .329,  6 .329,  6.329 (annual values, 
(1973-1979) 

LA 12.000, 10.600, 9.200,  7 .800,  6 .400,  6.400, 6.400 (annual values, 
1973-1979) 

-CCCA' CCCA + s * (DA - D) 

PTR' 0 PTR( ) - u * (1-S) * (DA - D) 

4 .  kH = ke + .16264 

5 .  U' u - ,09815 

6. k' = k + .012 e e 

k' = ,006
S 

LL = 8.486 

L: = 15.900 

-CCCA' = CCCA + s * (DB - D) 

PTR' PTR( ) - u * (1-S) * (DB - D) 
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k 
e 

ks 

E$ 


S$ 

PTR 

Le 

Ls 
-CCCA 

= TCPD 

= TCPS 

= EPD$ 

= EPS$ 

= TPF$ 

= SLPD 

= SLPD 

= WADYC 
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WHARTON 

1. 	 k : = 2 * k  e 

k: 	 = k e 

j = AG, MG, M F D ,  MFN, RGT, RGC48, RGU49, CM, BA 

2 .  	 k ' = Z * k  e e 

k '  = ke s 

A h 
k I = 2 * k  

J j 

PTR' = PTR( ) + C $! * I.$
J Jj 

3 .  k; = ke + .008 

k; = .002 

"' = + .006
'j j 

L;" Lj' * Y j '  ¶ t  

L j '  = AG, MG, MFD, MFN, RGT, RGC48, RGU49, CM 

f 
The yj,,t 's are displayed in the l a s t  t a b l e  i n  Appendix A. 

Note yj ' , 5  
= 

' j ' , 6  = y j ' , 7 '  

-CCCA' = CCCA + s * (DA'- D) 

PTR' = PTR( ) - u * (l-S) * (DA - D) 
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WHARTON 

4 ,  k' = ke + ,16264e 

= k" + .16264c!
J j 
CTR' = CTR( ) + .057 * I$ 

6. k: = ke + .012 
k: = .006 
A h
k' = k + .006
j j 
L'j' = L3 '  * Yj' 

The yjI's are displayed in the last table in Appendix A. 

-CCCA' CCCA + s * (DB - D) 

PTR' = PTR( ) - u * (1-S) *(DB.- B) 

CTR' = CTR( ) - ,004 * I$ 

k: = ITRN/100 

k: = ITRS/100 

$ = ITRA./100
j J 

E = I B F N E  

S = IBFNS * 

hPTR = TXCPFS 

I.$= LAj$J 
L =LNT 

j' j' 
-CCCA = CCAACP$ 

CTR = TXCCFS 

u = TXRITEF.Jl00 
j J 




