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Do budget d e f i c i t s matter fo r the economy in gene ra l , or 

r e a l i n t e r e s t ra tes in p a r t i c u l a r ? The answers provided by a 

mul t i tude of emp i r i ca l s tud ies seem to d i v i d e somewhat evenly i n t o 

the " yes " and "no" columns of the ledger . In t h i s paper we p ro 

v ide an exp lanat ion fo r how i nves t i ga to r s examining the same body 

o f data can a r r i v e at d i a m e t r i c a l l y opposed conc lus i ons . Our 

explanat ion i s that these s tud ies are f lawed by an i d e n t i f i c a t i o n 

problem, a r b i t r a r y r eso lu t i ons of which co lo r the s t u d i e s ' r e 

s u l t s . We argue that s a t i s f a c t o r y r e s o l u t i o n o f t h i s problem 

requ i res a s t r u c t u r a l model approach. 

With the large budget d e f i c i t s recorded i n the 1980s and 

the a t t en t i on paid to them by p o l i t i c i a n s and the media, i t i s not 

s u r p r i s i n g that many ana lys ts have attempted to e m p i r i c a l l y de te r 

mine t he i r economic e f f e c t s . But , what i s somewhat s u r p r i s i n g i s 

the d i f f e rence in the a n a l y s t s ' conc lus ions . On the s ide o f the 

ledger that f i n d s s i g n i f i c a n t e f f e c t s from budget d e f i c i t s are 

s tud ies such as those of Fe lds te i n (1986), M i l l e r (1983), M i l l e r -

Roberds (1988), Poterba-Summers (1987), and Thomas-Abderrezak 

( 1 9 8 8 ) . On the other s i de of the ledger that f i nds no s i g n i f i c a n t 

e f f e c t s from budget d e f i c i t s are s tud ies such as those of Aschauer 

(1985), Dwyer (1982), Evans (1987a,1987b), Kormendi (1983), and 

P losse r (1982,1987). 

While these s tud ies represent j us t a smal l sample of the 

l i t e r a t u r e , they do represent the three main approaches i n v e s t i g a 

to rs have taken to measure d e f i c i t e f f e c t s . In the context o f 

vector au to regress ions , M i l l e r and M i l l e r -Robe rds consider t imes 

when the budget p o l i c y ru le apparent ly changed and examine eco-
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nomic r e l a t i o n s h i p s before and a f t e r the breaks. Aschauer assumes 

a representa t i ve agent economy and s imul taneously t es t s the perma

nent income theory and R ica rd ian equ iva lence . A l l the other 

s tud ies use nons t ruc tu ra l model approaches to attempt to d i r e c t l y 

measure the e f f e c t s o f budget p o l i c i e s . 

What a l l these s tud ies share i s a f a i l u r e to i d e n t i f y 

the e f f e c t s of a change in p o l i c y r u l e s . M i l l e r and M i l l e r -

Roberds share t h i s problem, because they have so few observat ions 

on p o t e n t i a l breaks in p o l i c y r u l e s . They then c a n ' t be conf ident 

that the changes in economic r e l a t i o n s h i p s they observe a f t e r the 

breaks are due to the changes in p o l i c y rather than to change i n 

other f a c t o r s . 1 For i ns tance , the change in tax l e v e l s under 

Reagan's p o l i c i e s was accompanied by a change in tax s t r u c t u r e , so 

which was respons ib le f o r the observed change in economic r e l a 

t i onsh ips? 

The Aschauer study f a i l s to i d e n t i f y the e f f e c t s of 

p o l i c y changes, because i t examines a per iod (1948-81) when the 

budget tended to be balanced over the business c y c l e . What the 

study examines, then, are the e f f e c t s o f p o l i c y ac t i ons under a 

given p o l i c y r u l e . In f a c t , p o l i c y s t a b i l i t y i s a maintained 

hypothesis of that study. 

The other s tud ies attempt to i d e n t i f y the e f f e c t s o f 

p o l i c y changes but are forced to use i n c r e d i b l e assumptions to do 

so . S ince t h e i r models otherwise would be u n d e r - i d e n t i f i e d , t h e i r 

tes t r e s u l t s hinge on these a r b i t r a r y assumptions. Some assump

t ions imply that d e f i c i t s don ' t matter whi le others d o . 2 So the 

tes t r e s u l t s are predetermined by what i s being assumed. 
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This p re l im inary d i scuss ion of the econometr ics o f 

d e f i c i t p o l i c i e s touched on a number of i ssues and was notably 

imprec ise . In the remainder o f the tex t we attempt to c l a r i f y the 

issues and make the s t a t i s t i c a l arguments p rec ise wi th the use o f 

a simple pseudo-s t ruc tu ra l model. I t i s s t r u c t u r a l in the sense 

that i t i s intended to be behav io ra l ; i t i s pseudo-s t ruc tu ra l in 

the sense that the r e l a t i o n s h i p s are not e x p l i c i t l y der ived from 

i n d i v i d u a l op t im iz ing behav ior . Yet , we argue that theory sug 

gests aggregate r e l a t i o n s h i p s wi th the arguments we p o s i t . The 

model i s use fu l i n that i t subsumes other models used in the 

l i t e r a t u r e and a l lows us to c l e a r l y s t a te the i d e n t i f i c a t i o n 

problem. 

Our pseudo-s t ruc tu ra l model i s not es t imab le , however, 

because i t inc ludes expectat ions terms. We take a s imp le , annual 

vers ion of the model, put i t in est imable form, and then est imate 

i t . Our est imated c o e f f i c i e n t s appear s i m i l a r to what i s found i n 

other s t ud ies . 

We show, however, that many values o f the under l y ing 

parameters o f the pseudo-s t ruc tu ra l model are cons is ten t w i th the 

est imated c o e f f i c i e n t s . For one se t of parameters, d e f i c i t p o l i c y 

mat ters , whi le fo r another, i t doesn ' t . The i d e n t i f i c a t i o n prob

lem suggests that s t r u c t u r a l methods, such as those of Hansen-

Sargent (1980), are needed. U n t i l they are used, we are forced to 

admit how l i t t l e we know about the e f f e c t s of budget p o l i c i e s . 

A Pseudo-St ruc tura l Model of Budget D e f i c i t s 

We pos i t our model based on both s t a t i s t i c a l and theore

t i c a l cons ide ra t i ons . We d iscuss these cons idera t ions in t u rn . 
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A model of budget d e f i c i t s needs to d i s t i n g u i s h among a t 

l eas t three sources of d e f i c i t changes. Although budget d e f i c i t s 

are of ten taken as short-hand fo r p o l i c y , they respond to shocks 

from a v a r i e t y of sources. The change in an economic v a r i a b l e , 

such as a r e a l i n t e res t r a te , which accompanies a change i n the 

observed d e f i c i t , moreover, can be expected to depend on the 

source o f change in the d e f i c i t . 

Budget d e f i c i t s change when the s ta te of the economy 

changes. The degree o f s e n s i t i v i t y i s suggested by the CBO's 

ru les-o f - thumb, which est imate how much the d e f i c i t would change 

when the l e v e l of output , p r i c e s , or i n t e res t ra tes change—al l 

e l se held e q u a l . 3 A recess ion fo r example, genera l l y leads to a 

f a l l in r e a l i n t e res t r a t e s , which i s due to a f a l l in demand, 

accompanied by a r i s e in budget d e f i c i t s , which i s due to a f a l l 

in income tax revenues. 

The CBO's ru les-of - thumb suggest that the d e f i c i t i s 

qu i te s e n s i t i v e to changes i n the r e a l economy and i n t e r e s t ra tes 

but not to changes in i n f l a t i o n . For instance a one-percentage 

point dec l i ne in r e a l growth beginning January 1988 and cont inu ing 

i n d e f i n i t e l y i s est imated to increase the f i s c a l 1990 budget 

d e f i c i t by $41 b i l l i o n . S i m i l a r l y , a one-percentage po in t i n 

crease in i n t e res t ra tes beginning January 1988 i s est imated to 

increase the f i s c a l 1990 budget d e f i c i t by $16 b i l l i o n . However, 

a one-percentage point dec l i ne in i n f l a t i o n i s expected to r a i s e 

the 1990 budget d e f i c i t by only $1 b i l l i o n . The d e f i c i t i s more 

s e n s i t i v e to i n t e res t ra te changes now than i t was i n the past due 

to the stock of pub l i c debt roughly t r i p l i n g s ince 1980. The 
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d e f i c i t i s much l e s s s e n s i t i v e to i n f l a t i o n changes now than i t 

was in the past due to the indexing o f income taxes and e n t i t l e 

ments begun in 1982. 

Budget d e f i c i t s can a l so change due to p o l i c y ac t i ons 

under a g iven p o l i c y r u l e . For ins tance , over much o f the pos t 

war p e r i o d , the budget tended to be balanced over the business 

c y c l e . Yet , w i th in t h i s p o l i c y regime the government tended to 

cut taxes and i n s t i t u t e pub l i c works programs in recess ions and 

r a i s e taxes and phase out such programs in r ecove r i es . One would 

expect the e f f e c t on the r e a l i n t e r e s t ra te of such sho r t - te rm, 

p red ic tab le ac t ions to be s l i g h t . 

F i n a l l y , budget d e f i c i t s can change when the budget 

p o l i c y r u l e changes. The ru le of budget balance over the business 

cyc le seemed to change to one o f permanent d e f i c i t s , fo r example, 

when the Reagan admin is t ra t ion took o f f i c e . According to some 

theo r i es , po l i c y ru le changes o f t h i s type can be expected to 

r e s u l t i n higher r e a l i n t e r e s t r a t e s . 

Th is d i s t i n c t i o n among d e f i c i t sources i s important , 

because the t h e o r e t i c a l i ssue about d e f i c i t e f f ec t s concerns only 

changes in po l i c y r u l e s . The two dynamic theor ies used to analyze 

budget p o l i c y are the represen ta t i ve -agen t , R ica rd ian model (a l a 

Barro) and the over lapp ing-agent , nonRicardian model (a l a 

Wal lace) . Since both theor ies are dynamic, po l i c y in them must be 

considered as funct ions which determine the values o f p o l i c y 

va r i ab les a t any given time c o n d i t i o n a l on informat ion then a v a i l 

ab le . A r u l e such as t h i s i s a s o l u t i o n to the government's 

op t im iza t ion problem, and i t i s what i n d i v i d u a l s need to know to 

so lve t h e i r expected u t i l i t y maximizat ion problems. 



- 6 -

The two theor ies can imply d i f f e rences in e f f e c t s o f 

d e f i c i t p o l i c i e s on r e a l v a r i a b l e s , such as r e a l i n t e r e s t r a t e s . 

One bas ic d i f f e rence concerns the n e u t r a l i t y of i n f l a t i o n . Ac

cording to e i t h e r theory, seignorage on money c rea t ion—the i n f l a 

t i on t a x — i s a p o t e n t i a l source o f revenue to the government. 

A l s o , accord ing to e i t he r theory, the budget must be balanced in a 

present value sense when seignorage i s i nc luded . Given a path o f 

spending, the government can choose a l t e r n a t i v e mixes o f the 

i n f l a t i o n tax and e x p l i c i t taxes . At i ssue i s whether a change in 

t h i s mix has r e a l e f f e c t s . 

For R icard ian theor ies changing the mixture o f i n f l a t i o n 

and e x p l i c i t taxes , l i k e changing the time d i s t r i b u t i o n of a g iven 

d i s t o r t i n g tax , i s assumed to have e s s e n t i a l l y no r e a l e f f e c t s . 

As Barro (1988) s t a t e s : 

"The R ica rd ian approach to budget d e f i c i t s amounts to the 

statement that the government's f i s c a l impact i s summa

r i z e d by the present value of i t s expend i tu res . Given 

t h i s present va lue , rearrangements o f the t iming o f 

taxes—as impl ied by budget d e f i c i t s — h a v e no f i r s t - o r d e r 

e f f e c t on the economy" (p. 25) . 

For nonRicardian theor ies a change i n the mix of i n f l a 

t i on and e x p l i c i t taxes i s not n e u t r a l . As shown, fo r example, in 

M i l l e r - W a l l a c e (1985), such a change corresponds to a d i f f e r e n t 

path of government debt - to -ou tpu t . In nonRicardian models a 

change in d e f i c i t f i nanc ing p o l i c i e s that r e s u l t s in a h igher 

debt- to-output r a t i o can be assoc ia ted w i th a h igher r ea l i n t e r e s t 

r a t e . 5 
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The issue about whether d e f i c i t s matter then i s which o f 

these two theor ies i s best supported by the da ta . More s p e c i f i 

c a l l y , a quest ion i s whether, and, i f so , by how much, r e a l eco

nomic processes change when the d e f i c i t p o l i c y r u l e changes. 

Based on the above cons ide ra t i ons , we pos i t our pseudo-

s t r u c t u r a l model. They suggest that the p o l i c y ru le w i l l take a 

form l i k e : 

(1) D f c = a + 6 (L )D t _ 1 + Ut * « (L)X f c _ 1 + 9 f c , 

E(8 f c ) = 0, 9 f c 1 I » _ r 

where i s a measure of the budget d e f i c i t , X t i s a vector o f 

va r i ab l es which represent the s t a te o f the economy, 8 and 6 are 

polynomials in the lag opera tor , wi th S(L) = 8Q + 8-|L + and 

6(L) = 6Q + 6^L + and the in format ion set I* ^ = X^ u , 

and = {D|._^ ,X^._^ ,D(._2,X| ._2, . . . } . Because, as we d iscussed 

e a r l i e r , the d e f i c i t i s a f fec ted by the current s ta te of the 

economy, we e x p l i c i t l y a l low for t h i s dependence with the argument 

X^.. Th is simple ru le a l lows fo r the three sources o f budget 

d e f i c i t changes: 1) a change in the s t a te of the economy: X^., 

X f c _ ^ ; 2) a p o l i c y ac t i on under a g iven r u l e : 8 t ; and 3) a change 

in the p o l i c y r u l e : a , 8, or 6. 

Our d i scuss ion of theory suggests the economic process 

might take the form: 

(2) X f c = p + o (L )D t _ 1 + T ( L " 1 ) E t _ l D t + w(L)X f c_ 1 + 4^ , 

• W V = E t - i ( e t V • 0 

• t 1 z t -1 
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where 

T ( L " 1 ) E t - i D t =~ T o E t - i D t + T i E t - i D t + i + • • • 

+ T n E t - 1 D t + n + • • • 

E t - 1 D t + i ~= ^ t ^ W " 

In the economic process we inc lude rea l v a r i a b l e s , such as a r e a l 

i n t e r e s t r a t e . We imagine the economic process aggregates i n d i 

v i d u a l d e c i s i o n r u l e s , g i v i ng r i s e to the E t _ i u t + i terms ? r o m 

i n d i v i d u a l s ' dynamic op t im iza t i on problems. We a l s o imagine the 

economic process incorporates market c l e a r i n g c o n d i t i o n s . Thus, 

based on R ica rd ian t h e o r i e s , the economic process fo r r e a l v a r i 

ab les would be i n v a r i a n t to any path o f the d e f i c i t , which t o 

gether with seignorage, s a t i s f i e s p resent -va lue ba lance. That 

fo l l ows because such theor ies hold that markets w i l l c l e a r wi th 

the same r e a l quan t i t i e s and p r i c e s , but wi th changes in p r i va te 

saving o f f s e t t i n g any changes in d e f i c i t s . S ince the invar iance 

must hold fo r any path of d e f i c i t s and seignorage s a t i s f y i n g 

present -va lue balance, accord ing to R ica rd ian theory, the T S 

assoc ia ted wi th r ea l v a r i a b l e s X must be z e r o . NonRicardian 

t h e o r i e s , in con t ras t , do not imply invar iance to changes in the 

path o f the d e f i c i t and, thus, do not imply x i s z e r o . Based on 

some nonRicardian t h e o r i e s , fo r example, i t f o l l ows that fo r the 

T 1 S assoc ia ted wi th the r e a l i n t e res t ra te X 1 , Y T 1 > 0, s i n c e an 
n 

add i t i on of one un i t to the d e f i c i t each per iod would r a i s e the 

r e a l i n t e res t r a t e . 6 
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An I d e n t i f i c a t i o n Problem 

Our model i s not d i r e c t l y es t imab le , because i t i nc ludes 

the expecta t ions terms E t _^D^ . + ^ . We can, however, est imate a 

p l a u s i b l e reduced form fo r ( D t , X t ) , which i s j u s t the u n r e s t r i c t e d 

VAR system 7 

(3) D f c = a + b(L)D f c _ 1 + c (L )X f c _ 1 + u f c 

(4) X f c = d • e ( L ) D t _ 1 • f ( L ) X f c _ 1 + V f c , 

where u^ and v .̂ are white noise e r ro r terms. 

In order to determine the e f f e c t s of a change in d e f i c i t 

p o l i c y — a change in the c o e f f i c i e n t s of (1)—on the economic 

process in (2 ) , we must be able to i d e n t i f y the c o e f f i c i e n t s in 

(1) - (2) from the estimated c o e f f i c i e n t s in ( 3 ) - ( 4 ) . That would 

enable us to answer such quest ions as how does a permanent i n 

crease in the d e f i c i t (Act > 0) a f f e c t the r e a l i n t e r e s t ra te 

( d x V d a > 0 ? ) . 

I t i s c l e a r , though, that the c o e f f i c i e n t s of (1 ) - (2) 

cannot in general be i d e n t i f i e d from the est imated c o e f f i c i e n t s o f 

( 3 ) - ( 4 ) . For a r b i t r a r y values of -r, values can be found fo r the 

other c o e f f i c i e n t s of (2 ) , so that the model (1) - (2) generates the 

model ( 3 ) - ( 4 ) . This po in t can be shown simply in the s p e c i a l case 

where a l l lag polynomials and X are taken to be s c a l a r s . 

Thus, suppose the under ly ing pseudo-s t ruc tu ra l model i s 

given by: 

(1.1) D f c = a + 6D f c _ 1 + 5X t + 6X f c _ 1 + 8 f c 

(2.1) X t = p • o D t _ 1 • T E t - 1 D t + v X t _ 1 • * t , 
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w i t h 

V t • h*t= E t ( e t V • ° -

Assuming £T * 1 , the model ( 1 . 1 ) — ( 2 . 1 ) can be put i n e s t i m a b l e 

fo rm to y i e l d : 

R e g r e s s i o n s p r o v i d e the e s t i m a t e d c o e f f i c i e n t s and r e s i d u a l s to 

the e q u a t i o n s 

( E 3 . D D f c = ; • W ) ^ + c X ^ • u f c 

( E 4 . 1 ) X t = d * e D ^ + « t _ 1 * ^ . 

A l t h o u g h the sys tem ( E 3 . 1 ) - ( E 4 . 1 ) p r o v i d e s 7 r e s t r i c 

t i o n s , the u n d e r l y i n g sys tem ( 1 . 1 ) - ( 2 . 1 ) has 8 unknown c o e f f i 

c i e n t s , s u g g e s t i n g the sys tem i s no t i d e n t i f i e d . S i n c e ( 1 . 1 ) i s 

a l r e a d y a r e g r e s s i o n e q u a t i o n , i t s c o e f f i c i e n t s can be i d e n t i f i e d 

f rom ( E 3 . 1 ) - ( E 4 . 1 ) . T h u s , t he c o e f f i c i e n t s o f the economic p r o 

c e s s ( 2 . 1 ) a r e t he ones no t i d e n t i f i e d . 

The i d e n t i f i c a t i o n o f the c o e f f i c i e n t s o f ( 1 . 1 ) i s g i v e n 

s i m p l y b y : 

a = a - c d , 

6 = b - ? e , and 
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Given these va lues , (4.1) and (E4.1) provide three equat ions in 

the four unknown c o e f f i c i e n t s of the economic process, p, a , T , 

and v : 

p = d - (a+£;d)T, 

o = e - (6+Ce)t, 

v = f - ( S + s f h . 

For any a r b i t r a r y value of t (as long as £x*1) , these three equa

t i ons can be so lved fo r p, o, and v. (This same argument about 

u n d e r i d e n t i f i c a t i o n goes through for any f i n i t e order lag lengths 

fo r the polynomials i n ( 1 ) - ( 2 ) . ) 

An Estimated Model 

We est imate (E3.1) and (E4.1) using annual data over the 

per iod 1950-87. We take D to be the growth i n outs ide f ede ra l 

debt l e s s the growth i n nominal GNP and we take X to be the annual 

average of qua r te r l y ex-post r e a l Treasury b i l l r a t es . P l o t s o f 

the two s e r i e s are shown in F igure 1 (p . 10). 

Although our choice of d e f i c i t measure i s mot ivated by 

our t h e o r e t i c a l d i s c u s s i o n , i t i s somewhat l i m i t e d due to the 

cons t ra in t s of a b i v a r i a t e system. Our measure i s not a f fec ted 

only by budget p o l i c y . I t a l s o changes due to forces which a l t e r 

the economy's r ea l i n t e res t rate or r e a l growth ra te ; such as , 

changes in t a s t e s , t echno log ica l shocks, or , perhaps, changes i n 

monetary p o l i c y . We can simply i l l u s t r a t e the r e l a t i o n s h i p be

tween budget p o l i c y and our measure us ing the d e r i v a t i o n : 
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D f c = U * - i r t ) + ( X f c - g t ) • D E F t / B t _ i ; 

where D i s our measure of budget p o l i c y , D f c - B t / B f c _ 1 -

Y J . / Y J . _ ^ , in which B i s end-o f -per iod ou ts ide gov

ernment debt and Y i s nominal GNP; 

ir e i s expected i n f l a t i o n ; 

n i s ac tua l i n f l a t i o n ; 

X i s the one-per iod r e a l i n t e r e s t r a t e ; 

g i s the growth ra te of rea l GNP, and 

Q 
DEF i s the government d e f i c i t net of i n t e r e s t . 

We chose D f c ra ther than D E F f c / B t _ 1 as our p o l i c y measure 

f o r two reasons: 

1. Even though the l a t t e r i s a purer measure of budget p o l i c y , 

nonRicard ian theor ies such as M i l l e r - W a l l a c e (1985) suggest 

that the r e a l i n te res t rate i s a f fec ted by changes in the mix 

of monetary and budget p o l i c i e s which lead to changes in the 

government debt- to-output r a t i o . Thus, changes in DEF t /B^._^ 

would be expected to have no e f f e c t on the r e a l i n t e res t ra te 

i f they were accommodated by monetary p o l i c y and resu l ted in 

no change to D f c . 

2. The bas ic issue separat ing R ica rd ian and nonRicardian theor ies 

seems to be whether a change in the government debt - to-output 

r a t i o i s p e r f e c t l y o f f s e t by a change i n the opposi te d i r e c 

t i on in the p r i va te debt - to-output r a t i o . For R ica rd ian 

theor ies i t i s o f f s e t , so that the r e a l i n t e r e s t rate should 

not be s e n s i t i v e to our p o l i c y measure. For nonRicard ian 
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t heor ies i t i s not p e r f e c t l y o f f s e t , so that the rea l i n t e r e s t 

ra te could be s e n s i t i v e to our measure. 

The two equations (E3.1) and (E4.1) are est imated us ing 

ord inary l e a s t squares. Standard t es t s of lag lengths i n VARs 

i nd i ca te that a one lag s p e c i f i c a t i o n i s appropr ia te fo r t h i s 

system. Est imated c o e f f i c i e n t s and summary s t a t i s t i c s are shown 

in Table 1. 

Our est imated model seems to share some proper t ies w i th 

other models that purport to show d e f i c i t s do not matter . The 

c o e f f i c i e n t on our d e f i c i t measure in the r e a l i n t e res t ra te 

equation i s not s i g n i f i c a n t a t standard l e v e l s of conf idence. The 

F - tes t s i nd i ca te that d e f i c i t s do not help in p r e d i c t i n g r e a l 

i n t e r e s t r a t e s . In f a c t , the r e a l i n t e r e s t rate appears to be 

we l l approximated as a continuous time random walk process. 

Despite appearances, t h i s est imated model i s cons i s ten t 

w i th d e f i c i t s mat ter ing as we have de f i ned . The change in the 

r e a l i n t e res t ra te to a change in the in te rcep t of the p o l i c y r u l e 

i s g iven in (4.1) by dX^/da = T / ( 1 - £ T ) . Our model 's est imate 

of t, i s 1.05. 

S ince any value o f T i s cons is ten t wi th our est imated 

c o e f f i c i e n t s , we can ask f o r what values w i l l d X t / d a be s i g n i f i 

can t l y p o s i t i v e ; say, dX f c /da > 0 .5 . We so lve fo r T from the i n 

equa l i t y 

dX 
= i T7ZT > ° - 5 < = > °-33 < T < 0 .95. 

da 1 - 1.05T 
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For these values o f T , then, i t f o l l ows that a p e r s i s t e n t 1 per 

cent increase in the growth of debt r e l a t i v e to GNP w i l l r a i s e the 

r e a l i n t e res t ra te by a t l eas t h a l f a percentage po i n t . For these 

values of T one could f i nd that past d e f i c i t s do not help in 

p red i c t i ng the r e a l i n t e r e s t r a t e ; ye t , a change in the p o l i c y 

r u l e to higher permanent d e f i c i t s would s i g n i f i c a n t l y r a i s e the 

r e a l i n t e res t r a t e . In f a c t , as t gets c lose to 0 .95, the e f f e c t 

o f higher d e f i c i t s on the rea l i n t e r e s t ra te becomes a r b i t r a r i l y 

l a r g e . 

Approaches to I d e n t i f i c a t i o n 

Stud ies in the l i t e r a t u r e have taken three approaches to 

quant i f y ing the e f f e c t s o f budget p o l i c y changes. In t h i s sec t i on 

we descr ibe these approaches in the context o f our pseudo-

s t r u c t u r a l model. This d i scuss ion suggests why previous s tud ies 

have not been s u c c e s s f u l . 

One approach i s to d i r e c t l y est imate the e f f e c t s of 

p o l i c y changes as i n M i l l e r and M i l l e r - R o b e r d s . They propose 

dates of p o l i c y r u l es changes, judge whether p o l i c y a c t u a l l y 

changed, and then examine the est imated economic process before 

and a f t e r the p o t e n t i a l breaks to check fo r s t r u c t u r a l change. 

The l o g i c i s that i f the p o l i c y r u l e changes and i n d i v i d u a l s 

incorporate the new ru l e in t he i r expec ta t ions , est imated c o e f f i 

c i e n t s of a l i n e a r econometric process can change. More s p e c i f i 

c a l l y , in a model such as ( 1 ) - ( 2 ) , a change in a , 6, or 6 w i l l 

lead to a change in the est imated c o e f f i c i e n t s o f ( 4 ) . 

This approach i s re la ted to Marschak's method fo r i den 

t i f y i n g po l i c y e f f e c t s . I f there were enough observat ions on 
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p o l i c y changes, one cou ld , as Marschak po in ts out , s imply est imate 

the r e l a t i o n s h i p between the c o e f f i c i e n t s in (4) and the para 

meters of ( 1 ) . In t h i s perspect ive the shortcoming o f the M i l l e r 

and M i l l e r -Robe rds approach i s too few observat ions to be sure 

that the e f f e c t s o f p o l i c y have been i d e n t i f i e d . This po in t i s 
9 

i l l u s t r a t e d in the fo l l ow ing example. 

Suppose there are observat ions on n p o l i c y changes a t 

da tes : t i = t Q + i A t , i = 0, n - 1, c o n s i s t i n g of a change 

in a of Aa: Oj. = OQ + iAa i = 0, . . . , n - 1. We could est imate 

(4) over each subperiod ( t p t ^ ) and get n est imates of d , e, and 

f . The est imated change in the c o e f f i c i e n t s from one per iod to 

the next w i l l in general be d i f f e r e n t , however, because the 9 ' s 

and 4»*s w i l l be d i f f e r e n t in each subper iod. With enough observa

t i ons the- mean o f the change in c o e f f i c i e n t s w i l l go to the t rue 

change. With only one p o l i c y change, as in the M i l l e r or M i l l e r -

Roberds s t u d i e s , there i s e s s e n t i a l l y only one observat ion to 

est imate the change i n c o e f f i c i e n t s . There are too few observa

t i ons then to determine whether the change in est imated c o e f f i 

c i e n t s i s due to a change in a or to d i f f e r e n t draws of 9 and in 

each subper iod. 

A second approach to i d e n t i f y i n g budget p o l i c y e f f e c t s 

i s to attempt to i d e n t i f y the c o e f f i c i e n t s of the pseudo-

s t r u c t u r a l model us ing r e s t r i c t i o n s not der ived from i n d i v i d u a l 

op t im iz ing behav ior . That i s , i f T in (2) can be i d e n t i f i e d , the 

e f f e c t s of a change in budget po l i c y can be determined from (4 ) , 

as in ( 4 . 1 ) . S ince t cannot be i d e n t i f i e d from (3) and (4) w i t h 

out some r e s t r i c t i o n s , the va lues of T found in the l i t e r a t u r e are 
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as a r b i t r a r y as the r e s t r i c t i o n s which have been imposed. A r b i 

t ra ry r e s t r i c t i o n s cannot so lve t h i s i d e n t i f i c a t i o n problem. 

Most s tud ies in the l i t e r a t u r e fo l l ow t h i s second ap

proach. They a r b i t r a r i l y r e s t r i c t c o e f f i c i e n t s in (2) to be 

ze ro . Dwyer, Evans (1987b), Kormendi, and P losser (1982) est imate 

a vers ion of (4) and tes t whether the c o e f f i c i e n t s e(L) are 

s i g n i f i c a n t . As can be seen i n ( 4 . 1 ) , knowing e = 0 by i t s e l f 

on ly impl ies that a and t are on a p a r t i c u l a r l i n e . So these 

s tud ies can be in te rp re ted in one o f two ways. E i the r they assume 

o = 0 and take e = 0 to imply T = 0 or they assume T = 0 and take 

e = 0 to imply o = 0. E i t h e r assumption i s a r b i t r a r y . 

I d e a l l y , a t e s t w i l l a l low d i s c r i m i n a t i o n between 

R icard ian and nonRicardian t h e o r i e s . For nonRicardian theor ies 

there i s no reason to be l i eve e i t h e r o or T i s ze ro . R e s t r i c t i n g 

e i t he r one to be zero then b iases the tes t r e s u l t in t h i s case to 

favor R icard ian theo r ies . For our est imated model, fo r example, 

we found e to be i n s i g n i f i c a n t l y d i f f e r e n t from ze ro , but that 

f i nd ing was shown to be cons is ten t w i th d e f i c i t p o l i c i e s mat ter ing 

in a s i g n i f i c a n t way. 

Some s tud ies us ing t h i s second method have t r i e d to 

est imate T d i r e c t l y by us ing var ious measures of p red ic ted def 

i c i t s , the E t _ ^ D ^ + ^ . I f the measures are der ived w i th in the 

model, they are constructed with the a id o f i n c r e d i b l e i d e n t i f y i n g 

assumptions. I f the measures are der ived from without the model, 

they are incons is ten t wi th the model 's p r e d i c t i o n s . 

Severa l s tud ies attempt to const ruc t a s e r i e s fo r 

^ t - l n t + i using the p red i c t i ons of t h e i r models. Evans assumes 
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that d e f i c i t s are an exogenous process and tes t s whether past or 

fu ture d e f i c i t s s i g n i f i c a n t l y a f f e c t i n t e r e s t r a t e s . In terms o f 

our model Evans cons t ruc ts E ^ - J D J . by assuming 5 = 6 = 0. In the 

(1.1)—(2.1) ve rs ion of the model t h i s assumption leads to the 

est imat ion equat ions : 

D t = a + b D f c _ 1 + u t 

X f c = d + e D t - 1 + f X t _ 1 + g (a+bD t_ 1) + v f c l 

where a and b are ord inary l eas t squares est imates of a and b. 

Two c r i t i c i s m s can be made of Evans' approach. F i r s t , 

the assumption that d e f i c i t s are exogenous ( that 5=5=0) i s not 

reasonable. The CBO's ru les of thumb suggest they are not exoge

nous. Our s imple annual model imp l ies values of £ = 1.05, and 

6 = 0.37. An F tes t of the n u l l hypothesis H Q : 5 = 0, 6 = 0 was 

s i g n i f i c a n t only a t the 10.5 percent l e v e l . I f we form a 

t r i v a r i a t e system by inc lud ing a l s o fede ra l expenditures ne t - o f -

i n t e res t r e l a t i v e to GNP, exogeneity of d e f i c i t s i s e a s i l y 

r e j e c t e d . Hence we regard the assumption of exogeneity to be 

u n r e a l i s t i c . Second, given the assumption that d e f i c i t s are 

exogenous only sums of c o e f f i c i e n t s on D can be es t imated, such as 

e + bg. The c o e f f i c i e n t s e and g cannot be est imated sepa ra te l y , 

and knowing t h e i r weighted sum ind i ca tes nothing about t h e i r 

i n d i v i d u a l va lues . 

Thomas-Abderrezak use t h e i r model to generate va lues f o r 

^ t - l ^ t+ i under the assumption that a = 0. The est imate of e 

together wi th est imates for f and 5 w i l l then provide an est imate 

of x (see 4 . 1 ) : 
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T = e / ( 8 + e c ) . There i s no reason t o b e l i e v e , however 

t h a t o = 0 . 

P l o s s e r (1987) uses two e s t i m a t e d e q u a t i o n s such a s 

( E 3 . 1 ) - ( E 4 . 1 ) to g e n e r a t e E f c _ 1 D t + i and then t e s t s whether t he 

c o e f f i c i e n t g i s s i g n i f i c a n t i n the augmented e q u a t i o n ( E 4 . 1 ) : 

X t * d + 6 D t - 1 + ° t - 1 + 8E t _1 D t + V 

B u t , as i n E v a n s ' c a s e , the c a l c u l a t e d s e r i e s E t _ 1 D ( . i s a l i n e a r 

f u n c t i o n o f D f c _ 1 and X f c _ 1 . So a d d i n g E ( . _ 1 D t t o the e q u a t i o n 

canno t by c o n s t r u c t i o n improve the f i t o f the e q u a t i o n . 

Ye t o t h e r s who use t h i s second a p p r o a c h t a k e E t _ . , D t + i 

f rom o u t s i d e the model [ f o r examp le , E v a n s , (1987a) F e l d s t e i n , and 

P l o s s e r ( 1 9 8 7 ) ] . T h e i r measures f o r E t _ 1 D t + i i m p l i c i t l y i n c o r p o 

r a t e a pa th f o r E F C X T + I s i n c e p r e d i c t i o n s o f d e f i c i t s g e n e r a l l y 

depend upon an assumed p a t h f o r t he economy. I f the E 1 _ _ ^ , E^._ 

• | X t + j p a t h s f rom o u t s i d e the model match t h o s e g e n e r a t e d by t he 

m o d e l , than those p a t h s a r e spanned by p a s t D and X and i n d i v i d u a l 

c o e f f i c i e n t s on p a s t and f u t u r e Ds canno t be i d e n t i f i e d , a s when 

t h e s e pa ths were g e n e r a t e d f rom w i t h i n the m o d e l s . However , i n 

g e n e r a l the pa ths g e n e r a t e d f rom w i t h i n the model w i l l be d i f f e r 

e n t f rom those assumed w i t h o u t . T h i s d i f f e r e n c e i m p l i e s an i n c o n 

s i s t e n c y . E i t h e r the model i s m i s s p e c i f i e d o r the v a l u e s assumed 

f o r E J . _ I D J . + ^ and Ej._^X^. + ^ a r e no t i n d i v i d u a l s ' e x p e c t a t i o n s . 1 0 

F i n a l l y , t h e r e a r e s t u d i e s i n the l i t e r a t u r e t h a t a t 

tempt to i d e n t i f y p o l i c y e f f e c t s u s i n g s t r u c t u r a l methods. The 

p rob lem w i t h t hese s t u d i e s ( e . g . , Aschauer 1985) i s t h a t t h i s 

app roach assumes a s i n g l e p o l i c y r u l e and u n c o v e r s i n f o r m a t i o n 
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about the e f f e c t s o f p o l i c y a c t i o n s , such as how the path o f X 

responds to a shock o f 9^.. This impulse response does not i n d i 

cate how X responds to a change i n a , 6, 5, or 6. 

Conce ivab ly , s t r u c t u r a l approaches can provide the 

answer to how the economic process changes when p o l i c y changes. 

Unfo r tuna te ly , no one has yet succeeded wi th t h i s approach. 

Within a dynamic u t i l i t y - m a x i m i z i n g framework where i n d i v i d u a l 

dec i s i ons incorporate fu ture p o l i c y , i t i s necessary to est imate 

the deep parameters o f i n d i v i d u a l preference f unc t i ons . Only then 

can i t be determined how i n d i v i d u a l dec i s i ons change when budget 

po l i c y changes. 

Conclus ion 

Budget p o l i c i e s may mat ter , and then again they may 

not . E x i s t i n g s tud ies r e a l l y don ' t t e l l us much about t h e i r 

e f f e c t s . 

The problem cannot be so lved by fu r the r work us ing the 

e x i s t i n g approaches. We need to t e s t models that are e x p l i c i t l y 

der ived from u t i l i t y - m a x i m i z i n g t h e o r i e s . These models must a l l ow 

es t imat ion of deep parameters i n order to determine the response 

o f i n d i v i d u a l dec i s i ons to a change in p o l i c y . 
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Footnotes 

'some economists, such as Chr i s Sims and Steve LeRoy, 

have the view that p o l i c y regimes never change; a l l that occurs 

are d i f f e r e n t drawings of p o l i c y from a given d i s t r i b u t i o n which 

i s known by the p u b l i c . The i r v iew, however, imp l ies that the 

economy should be modeled as non l i nea r . Given t h e i r v iew, the 

M i l l e r and M i l l e r -Roberds r e s u l t s can be in te rp re ted as determin

ing how fa r o f f l i n e a r models go when there i s a d i f f e r e n t drawing 

o f p o l i c y ra ther than as determining how much economic r e l a t i o n 

ships change when there i s a s h i f t in p o l i c y regimes. 

2 

S i m i l a r arguments were made more g e n e r a l l y , or i n other 

con tex ts , in Sargent (1976) and Sims (1980). We make the argument 

again s ince i t seems to rece ive so l i t t l e a t t en t i on in the many 

a r t i c l e s publ ished in the emp i r i ca l d e f i c i t p o l i c y l i t e r a t u r e . 
3See CBO (1988). 
it 

The r e l a t i o n s h i p of i n t e r e s t ra tes and d e f i c i t s when 

the path o f output changes could a l s o depend on the source of 

change. A demand shock might suggest one r e l a t i o n s h i p , wh i le a 

supply shock may suggest another. 

5 In these nonRicardian models a h igher government debt -

to-output r a t i o i s assoc ia ted wi th a lower c a p i t a l - t o - o u t p u t 

r a t i o . I f the product ion technology i s s t r i c t l y convex, the 

l a t t e r imp l ies a higher r e a l i n t e r e s t ra te (see, fo r example, 

M i l l e r ) . There e x i s t other nonRicardian models, however, i n which 

p o l i c i e s are not neu t ra l but the r e a l i n t e r e s t ra te in e q u i l i b r i u m 

i s t o t a l l y determined by technology or by i n d i v i d u a l s ' constant 

rate o f time preference. Because nonneutral p o l i c y changes need 
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not a f f e c t the rea l i n t e r e s t r a t e , a f i nd ing o f no r e l a t i o n s h i p 

between the rea l i n t e r e s t rate and budget d e f i c i t p o l i c i e s does 

not lead to r e j e c t i o n of nonRicardian t heo r i es . However, a f i n d 

ing of a r e l a t i o n s h i p does lead to r e j e c t i o n o f R ica rd ian theo

r i e s . Our point in t h i s paper, though, i s not to argue whether 

that r e l a t i o n s h i p i s there or no t ; i t i s to argue that no one has 

determined what that r e l a t i o n s h i p i s . 

6We can imagine models fo r which X i s the r e a l i n t e r e s t 
i 

ra te and = xl n (1+X .) wi th XQ = 0 . Even wi th a s i n g l e 
J=1 + J ~ 

expectat ions c o e f f i c i e n t T , the model i s not i d e n t i f i e d as long as 

the degree of o i s a r b i t r a r y . 

' cond i t i ons under which the model ( 1 ) - ( 2 ) has a unique 

reduced form corresponding to ( 3 ) - ( 4 ) can be der ived from Watson 

( ). Since these cond i t ions are a l g e b r a i c a l l y compl icated f o r 

the general case and not i n t u i t i v e l y meaningful , we w i l l assume 

that such cond i t ions hold without e x p l i c i t l y s t a t i n g them. 
g 

We der ive the r e l a t i o n s h i p using s imple a lgeb ra . We 

have by d e f i n i t i o n : B f c = ( 1 + r t ) B f c _ 1 + DEF t , where B i s debt , DEF 

i s the n e t - o f - i n t e r e s t d e f i c i t , and r i s the nominal one-per iod 

i n te res t r a t e . Re la t i ve to nominal income Y t , we have: 
B t B t - 1 Y t - 1 D E F t 
v~ = (1+r ) n -r— + - y — , so that 
*t C * t -1 *t *t 
B t B t -T M . Y t - 1 , B t - 1 D E F t 
T ' Y — = ( 1 + r t ) " Y ^ 1 Y — + ~T~• 
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Our measure D t i s given by: 

Let 

fc B t -1 Y t - 1 

't-1 

/ B . 
A r I - £ t-i i . I Y. J " 

\ t t-i/ 

t-1 
t \ Y. 

-1 
" t -1 . 

DEF, 

t-1 

t-1 
= 1 + h + V 

where g i s the r e a l growth ra te and IT i s the i n f l a t i o n r a t e , and 

l e t 

rt = Xt + V 

where X i s the r e a l i n t e r e s t ra te and IT i s the expected i n f l a t i o n 

r a t e . 

We then have: 

DEF 
D t = ( U X f c « J ) - ( H g t + n t ) + g — , or 

t™ 1 

e D E F t 
D t • ( V t » + « x t - 8 t > + §77-

c— I 

9 

This example e s s e n t i a l l y descr ibes the method used in 

Poterba-Summers. That study s u f f e r s , a l s o , from too few observa

t i ons . 

1 0 I t could be, fo r i ns tance , that F^._^D^ +^ incorpora tes 

announced changes about p o l i c y , such as a change in a , 6, 5, or 

6. However, E3.1 and E4.1 (augmented or not) assume no change i n 

p o l i c y . 
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Table 1 

Estimated C o e f f i c i e n t s 

Equation 
Dependent 
Var iab le Adjusted R 2 

C o e f f i c i e n t 
on T - S t a t i s t i c 

S i g n i f i c a n c e 
Leve l o f F(=T 2 ) 

- S t a t i s t i c 

( E 3 . D D .48 
1: a = -2 .09 -1.39 

D_ 1 : b = 0.57 3.99 0.0003 

Ky * = 1.15 1.67 0.1053 

(E4.1) X .61 
. 1: d = 0.29 1.10 

D_ 1 : e = 0.02 0.86 0.3932 

0.74 6.00 0.0000* 

*More p r e c i s e l y 8E - 7. 




