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Abstract: Fiscal rules — legal restrictions on government borrowing, spending, or debt 
accumulation (like the Gramm-Rudman-Hollings act in the US) — have recently been 
adopted or considered in several countries, both industrialized and developing. Previous 
literature stresses that such laws restrict countercyclical government borrowing, thus 
preventing the intertemporal equalization of marginal deadweight losses of taxation, as Frank 
Ramsey might have prescribed. However, such literature typically abstracts from persistent 
current deficits that are financed by future tax increases. Eliminating such deficits may 
substantially reduce tax rate variability and favor countercyclical policy o v e r  a  f in i te  h orizo n . 
Thus, Gramm-Rudman-Hollings and Frank Ramsey are not necessarily enemies and they 
may even be good friends!
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I Introduction

Fiscal rules — legal restrictions on government borrowing, spending, or debt 
accumulation — have recently been adopted in several countries and are being discussed in 
several others (both industrialized and developing). While the details of fiscal rules may 
differ across countries, debates regarding their adoption involve similar issues.

Opponents of fiscal rules emphasize that they prevent the government from 
smoothing tax rates and expenditures over the business cycle, and may even prohibit 
discretionary countercyclical policy.' By contrast, their proponents argue that fiscal rules 
supplement weak institutions to promote fiscal responsibility and credibility.  ̂ This issue 
may be especially important in those Latin American countries that have suffered from 
chronic fiscal indiscipline. ^

Economic theory should be able to help policy makers evaluate alternative fiscal 
policies, including fiscal rules (legal restrictions like balanced budget restrictions or debt
' Fiscal rules may also encourage governments to use questionable accounting procedures, as 
Milesi-Ferretti (2000) notes.
 ̂Drazen (2000, 2002) argues that fiscal rules compensate for inherent pro-deficit biases. 

Aizenman, Gavin, and Hausmann (2000) and Stockman (2001 a,b) formally model the 
credibility gains from fiscal rules.
 ̂Fiscal rules have been recently enacted in Argentina, Brazil, and Chile, and they have been 

proposed in several other Latin American countries.
Empirical evidence on fiscal rules (largely for industrialized countries) supports both 

claims. For example, Bayoumi and Eichengreen (1995) suggest that jurisdictions (US states) 
that have more restrictive fiscal rules do also run smaller deficits. At the same time, fiscal 
policy in such Jurisdictions tends to be more procyclical in nature than jurisdictions without 
fiscal rules.



c e i l i n g s ) .  A  s i z e a b l e  l i t e r a t u r e  a l r e a d y  e x a m i n e s  f i s c a l  p o l i c y  f r o m  a  w e l f a r e  t h e o r e t i c  
p e r s p e c t i v e .  M u c h  o f  t h i s  w o r k  b u i l d s  o n  R o b e r t  B a r r o ’ s  ( 1 9 7 9 )  a p p l i c a t i o n  o f  F r a n k  
R a m s e y ’ s  ( 1 9 2 7 )  i n s i g h t ;  a s  a  f i r s t - b e s t ,  g o v e r n m e n t s  s h o u l d  e q u a t e  t h e  m a r g i n a l  d e a d w e i g h t  
l o s s e s  o f  t a x a t i o n  a c r o s s  p e r i o d s  o f  t i m e .  U n d e r  c e r t a i n  a s s u m p t i o n s ,  t h i s  l o g i c  i m p l i e s  tax 

smoothings f i s c a l  p o l i c y  i s  t h u s  o p t i m a l l y  c o u n t e r c y c l i c a l  s i n c e  t h e  g o v e r n m e n t  i s  p e r m i t t e d  
t o  b o r r o w  d u r i n g  e c o n o m i c  r e c e s s i o n s  ( b u t  m u s t  s a v e  d u r i n g  u p t u r n s ) .  ^

I n  t h i s  v e i n ,  s e v e r a l  r e c e n t  p a p e r s  h a v e  c o m p a r e d  a  b a l a n c e d - b u d g e t  f i s c a l  r u l e  l i k e  
t h e  U S ’s  G r a m m - R u d m a n - H o l l i n g s  ( G R H )  A c t  w i t h  t h e  o p t i m a l  ( R a m s e y )  p o l i c y  d i s c u s s e d  
a b o v e .  ^ U n s u r p r i s i n g l y ,  s u c h  r e s e a r c h  h a s  g e n e r a l l y  c o n f i r m e d  t h a t  w e l f a r e  u n d e r  t h e  
R a m s e y  p o l i c y  i s  h i g h e r  t h a n  u n d e r  t h e  m o r e  r e s t r i c t i v e  f i s c a l  r u l e .  ^

H o w e v e r ,  i t  m a y  b e  r e l e v a n t  t o  c o m p a r e  s u c h  a  f i s c a l  r u l e  a g a i n s t  a  b r o a d e r  r a n g e  o f  
p o l i c i e s .  F o r  e x a m p l e ,  c o n s i d e r  a  g o v e r n m e n t  t h a t  r u n s  p r i m a r y  d e f i c i t s  t o d a y  b u t  i s  
n o n e t h e l e s s  e x p e c t e d  t o  f i n a n c e  i t s  d e b t  s e r v i c e  w i t h  f u t u r e  s u r p l u s e s .  S i n c e  t a x  r a t e s  a r e  n o t  
s m o o t h e d  o v e r  t i m e  s u c h  a  p o l i c y  i s  n o t  o p t i m a l .  N o n e t h e l e s s ,  s u c h  a  p o l i c y  m a y  m o r e

 ̂ A s  B a r r o  ( 1 9 7 9 )  s h o w e d  t h a t  i f  o u t p u t ,  i n t e r e s t  r a t e s ,  d e b t ,  a n d  d i s c o u n t e d  e x p e n d i t u r e s ,  a r e  
f i x e d ,  t a x  r a t e s  s h o u l d  b e  e x a c t l y  c o n s t a n t  o v e r  t i m e .  U n d e r  s p e c i f i c  t y p e s  o f  u n c e r t a i n t y ,  t a x  
r a t e s  s h o u l d  f o l l o w  a  r a n d o m  w a l k .  H o w e v e r ,  L u c a s  a n d  S t o k e y  ( 1 9 8 3 )  m o d i f y  t h i s  r e s u l t ;  
t h e y  i n s t e a d  s u g g e s t  t h a t  t a x  r a t e s  s h o u l d  b e  a p p r o x i m a t e l y  c o n s t a n t .  A l s o ,  i f  o u t p u t  i s  
u n c e r t a i n ,  a s  C h a r i  a n d  K e h o e  ( 1 9 9 9 )  c o n f i r m ,  t a x  r a t e s  s h o u l d  b e  approximately c o n s t a n t  
o v e r  t i m e .  F o r  a  m o r e  r e c e n t  d i s c u s s i o n ,  s e e  A i y a g a r i ,  M a r c e t ,  S a r g e n t  a n d  S e p p a l a  ( 2 0 0 2 ) .  
N o t e  a l s o  t h a t  t h e  ‘ c o u n t e r c y c l i c a l  p o l i c y ’ in  t h i s  p a p e r  r e f e r s  s p e c i f i c a l l y  t o  t h e  s m o o t h i n g  o f  
t a x e s  o r  e x p e n d i t u r e s ;  t h e  i s s u e s  l i k e  e n d o g e n o u s  c o u n t e r c y c l i c a l  s p e n d i n g  ( a u t o m a t i c  
s t a b i l i z e r s )  o r  d i s c r e t i o n a r y  p o l i c y  a r e  l e f t  f o r  a n o t h e r  p a p e r .

 ̂ R e f e r e n c e  t o  G r a m m - R u d m a n - H o l l i n g s  ( G R H )  i s  f o r  r h e t o r i c a l  p u r p o s e s  o n l y .  F i s c a l  r u l e s  
o u t s i d e  t h e  U S  m a y  d i f f e r  c o n s i d e r a b l y  f r o m  G R H .
n F o r  e x a m p l e  s e e  S c h m i t t - G r o h e  a n d  U r i b e  ( 1 9 9 7 ) .



c l o s e l y  r e s e m b l e  t h o s e  o f  a c t u a l  g o v e r n m e n t s  t h a n  t h e  o p t i m a l  ( R a m s e y )  p o l i c y .   ̂ H o w  
w o u l d  a  c o u n t r y ’ s  t a x  r a t e s  -  l e v e l  a n d  v a r i a b i l i t y  -  c h a n g e  i f  t h e  g o v e r n m e n t  r e p l a c e d  s u c h  a  
p o l i c y  w i t h  a  G R H - l i k e  f i s c a l  r u l e ?  W h i c h  r e g i m e  w o u l d  t h e  c o u n t r y ’ s  r e s i d e n t s  p r e f e r ?

T h i s  p a p e r  c o m p a r e s  a  r e s t r i c t i v e  f i s c a l  r u l e  -  a  l a w  t h a t  p r o h i b i t s  g o v e r n m e n t  b e y o n d  
t h e  m i n i m u m  r e q u i r e d  t o  k e e p  d e b t - G D P  c o n s t a n t  — a g a i n s t  s e v e r a l  p o l i c y  a l t e r n a t i v e s . ^  
U n d e r  a  b e n c h m a r k  p o l i c y ,  t a x  r a t e s  a r e  c o m p l e t e l y  s m o o t h .  A l s o ,  a  g e n e r a l  f i s c a l  r e a c t i o n  
f u n c t i o n  t h a t  m a y  r e s e m b l e  m o r e  c l o s e l y  p o l i c i e s  o f  a c t u a l  g o v e r n m e n t s  i s  c o n s i d e r e d .  T h i s  
p o l i c y  l i n k s  t a x  r a t e s  t o  d e b t  ( t h u s  e n s u r i n g  l o n g - r u n  s o l v e n c y )  b u t  a l s o  a l l o w s  f o r  c o n s t a n t  
( p o t e n t i a l l y  d e f i c i t )  c o m p o n e n t .  U n c e r t a i n t y  f r o m  t w o  s o u r c e s  i s  a s s u m e d :  o u t p u t  a n d  
b o r r o w i n g  c o n s t r a i n t s .  U n d e r  t h e s e  a s s u m p t i o n s ,  c o u n t e r c y c l i c a l  f i s c a l  p o l i c y  i s  s y n o n y m o u s  
w i t h  s m o o t h  t a x  r a te s .^  ' W e l f a r e  i s  a s s u m e d  t o  f a l l  w h e n  e i t h e r  t h e  m e a n  o r  t h e  v a r i a n c e  o f  
t a x  r a t e s  r i s e s .

P r e v i o u s  l i t e r a t u r e  h a s  s t r e s s e d  t h a t  t h e  r e s t r i c t i v e  n a t u r e  o f  a  f i s c a l  r u l e  l i k e  G r a m m  -  
R u d m a n  -  H o l l i n g s  h i n d e r s  t a x  s m o o t h i n g  a n d  c o u n t e r c y c l i c a l  f i s c a l  p o l i c y  ( t h e  R a m s e y  
p r e s c r i p t i o n ) .  B y  c o n t r a s t ,  t h i s  p a p e r  n o t e s  t h a t  t h e  r e m o v a l  o f  p e r s i s t e n t  c u r r e n t  p r i m a r y  *

* F o r  s i m p l i c i t y ,  s u c h  a  p o l i c y  c a n  o n l y  b e  m o d e l e d  in  a n  ad-hoc f a s h i o n  i n  t h i s  p a p e r .  
H o w e v e r ,  s u c h  a  p o l i c y  m i g h t  r e f l e c t  t h e  g o v e r n m e n t ’ s  d e s i r e  t o  f a v o r  c u r r e n t  t a x p a y e r s  a t  
t h e  e x p e n s e  o f  f u t u r e  o n e s .

 ̂ Ex-ante, t h e  r u l e  p e r m i t s  j u s t  e n o u g h  b o r r o w i n g  t o  k e e p  t h e  d e b t  r a t i o  c o n s t a n t .  H o w e v e r ,  
s i n c e  t a x  r a t e s  b e f o r e  o u t p u t  i s  k n o w n ,  ex-post b o r r o w i n g  a l s o  r e f l e c t s  a  f o r e c a s t i n g  e r r o r .  
S u c h  n e t  b o r r o w i n g  m i g h t  b e  t h o u g h t  o f  a s  v a r i a t i o n s  in  p u b l i c  s e c t o r  b a n k  d e p o s i t s .

O t h e r  p a p e r s  h a v e  f o r m a l l y  d e r i v e d  t h e  t a x - s m o o t h i n g  p r o p o s i t i o n .  B y  c o n t r a s t ,  in  t h i s  
p a p e r ,  a  t a x - s m o o t h i n g  p o l i c y  p o s i t e d  a s  a n  o p t i m u m ,  b u t  n o t  f o r m a l l y  d e r i v e d .
"  T h a t  i s ,  t h e r e  i s  n o  u n c e r t a i n t y  in  s p e n d i n g .



d e f i c i t s  -  t h r o u g h  e i t h e r  a  f i s c a l  r u l e  o r  a  o n c e - a n d - f o r - a l l  f i s c a l  r e f o r m  -  p e r m i t s  s m o o t h e r
t a x  r a t e s  t h a n  o t h e r w i s e . 12

O v e r  a n  i n f i n i t e  h o r i z o n ,  t h e  w e l f a r e  g a i n s  i m p l i e d  b y  m o v i n g  c l o s e r  t o  a  R a m s e y  
r e g i m e  -  l o w e r  a n d  l e s s  v a r i a b l e  t a x  r a t e s  -  s h o u l d  b e  i m m e d i a t e l y  a p p a r e n t .  H o w e v e r ,  o v e r  
s h o r t e r  h o r i z o n s ,  t h e  i s s u e  i s  n o t  a s  c l e a r - c u t .  I f  p o l i c y  m a k e r s  c h o o s e  t o  f i n a n c e  s o m e  l e v e l  
o f  g o v e r n m e n t  e x p e n d i t u r e s  t o d a y  b y  a c c u m u l a t i n g  d e b t  a c c u m u l a t i o n  ( d e l a y i n g  t a x  
f i n a n c i n g ) ,  t a x e s  today m a y  b e  m o r e  v a r i a b l e ,  b u t  t h e y  w i l l  b e  l o w e r .  S i m u l a t i o n s  p r e s e n t e d  
in  t h i s  p a p e r  p r o v i d e  a  q u a l i t a t i v e  i d e a  o f  t h i s  t r a d e o f f  T h e s e  s i m u l a t i o n s  s u g g e s t  t h a t ,  
u n d e r  c e r t a i n  c o n d i t i o n s ,  a  f i s c a l  r u l e  m a y  f a c i l i t a t e  r a t h e r  t h a n  h i n d e r  c o u n t e r c y c l i c a l  f i s c a l  
p o l i c y  — e v e n  i n  t h e  short-run. P u t  d i f f e r e n t l y ,  F r a n k  R a m s e y  a n d  G r a m m - R u d m a n - H o l l i n g s  
a r e  n o t  n e c e s s a r i l y  e n e m i e s .  I n  f a c t ,  t h e y  m a y  b e  g o o d  f r i e n d s !

T h e  p a p e r  i s  o r g a n i z e d  a s  f o l l o w s .  I n  P a r t  I I ,  b a s i c  i d e n t i t i e s  a r e  p r e s e n t e d .  I n  P a r t  
I I I ,  f i s c a l  r e g i m e s  w i t h  u n c e r t a i n  o u t p u t  a n d  b o r r o w i n g  r e s t r i c t i o n s  a r e  d i s c u s s e d  a n d  r e s u l t s

I n  t h e  m o d e l ,  t h e  d e f i c i t  i s  e l i m i n a t e d  b y  r a i s i n g  t a x e s .  P o t e n t i a l  e x a m p l e s  o f  s u c h  a  p o l i c y  
m i g h t  i n c l u d e  a  one-time t a x  r a t e  i n c r e a s e  o r  i m p r o v e m e n t  in  t a x  c o l l e c t i o n .  M o r e  b r o a d l y ,  
one-time, permanent expenditure reductions m a y  a l s o  h e l p  r e d u c e  t h e  d e f i c i t .  I n  t h i s  s e n s e ,  
t h e r e  m a y  b e  a  d i s t i n c t i o n  b e t w e e n  a  f i s c a l  rule a n d  a  f i s c a l  reform. A  f i s c a l  r u l e ,  a c c o r d i n g  
t o  K o p i t s  a n d  S y m a n s k i  ( 1 9 9 8 )  i s  a  p e r m a n e n t  r e s t r i c t i o n  o n  f i s c a l  p o l i c y ,  w h i l e  a  r e f o r m  
o c c u r s  a t  o n e  p o i n t  i n  t i m e .  O f  c o u r s e ,  t h e  t w o  m e a s u r e s  m a y  c o m p l i m e n t  o n e  a n o t h e r .  A n d ,  
a s  a  l e g a l  m a t t e r ,  t h e  t w o  m a y  b e  c o m b i n e d .  F o r  e x a m p l e ,  B r a z i l ’ s  F i s c a l  R e s p o n s i b i l i t y  L a w  
( F R L )  n o t  o n l y  l i m i t s  b o r r o w i n g  b u t  a l s o  m a n d a t e d  a  o n e - t i m e ,  p e r m a n e n t  r e d u c t i o n  in  
p u b l i c  s e c t o r  e m p l o y m e n t .  F o r  f u r t h e r  d e t a i l s ,  s e e  G u a r d i a  a n d  M e s s e n b e r g  ( 2 0 0 2 ) .

W h e t h e r  o r  n o t  t h e  c o s t s  o f  i n c r e a s e d  t a x  r a t e  v a r i a b i l i t y  e x c e e d s  t h e  b e n e f i t s  o f  f r o m  l o w e r  
t a x  r a t e  levels d e p e n d s  o n  t h e  p r e c i s e  f o r m  o f  t h e  u t i l i t y  f u n c t i o n  — h o w  r i s k  a v e r s e  
c o n s u m e r s  a r e .

N o t e  t h a t ,  in  L a t i n  A m e r i c a  f i s c a l  p o l i c y  in  t h e  r e g i o n  h a s  g e n e r a l l y  b e e n  p r o c y c l i c a l  e v e n  
without f i s c a l  r u l e s  ( s e e ,  f o r  e x a m p l e  G a v i n  a n d  P e r o t t i  ( 1 9 9 7 ) ,  T a l v i  a n d  V e g h  ( 2 0 0 0 ) ) .



f r o m  s o m e  s i m u l a t i o n s  a r e  p r e s e n t e d .  P a r t  I V  e x t e n d s  t h e  m o d e l  t o  i n c l u d e  v a r i a b l e  
g o v e r n m e n t  e x p e n d i t u r e s .  P a r t  V  p r e s e n t s  s o m e  e v i d e n c e  r e g a r d i n g  p u b l i c  s e c t o r  size a n d  
e x p e n d i t u r e  v a r i a b i l i t y .  P a r t  V I  s u m m a r i z e s  a n d  c o n c l u d e s .

I I  Solvency, Tax Smoothing, and Fiscal Rules; Basic Identities

In  a n y  p e r i o d ,  t h e  g o v e r n m e n t ’ s  b u d g e t  c o n s t r a i n t  is :

(1) bt.i0-pst = bt

w h e r e  b  i s  t h e  r a t i o  o f  g o v e r n m e n t  d e b t  t o  G D P ,  0  i s  t h e  g r o w t h  a d j u s t e d  d i s c o u n t  f a c t o r  
( I + r ) / ( l + ? v ) ,  r =  r e a l  i n t e r e s t  r a t e  ( c o n s t a n t ) ,  X =  p e r m a n e n t  r e a l  G D P  g r o w t h .  A, <  r , p s t  i s  t h e  
p r i m a r y  s u r p l u s  ( r a t i o  t o  G D P ) .  T h e  i n t e r t e m p o r a l  b u d g e t  c o n s t r a i n t  i s  o b t a i n e d  b y  
s u c c e s s i v e  s u b s t i t u t i o n  o f  ( 1 )  o v e r  a n  i n f i n i t e  h o r i z o n :

00

(2) b t-i -  S p s t / 0 ‘‘ ' =  l i m  b t/0 ^ ’ ’
t = 0 t —>co

T h e  t r a n s v e r s a l i t y  ( o r  “ n o - P o n z i  g a m e ” )  c o n d i t i o n  is :

(3 ) l i m  b t / ( l + r ) ‘' '  = 0  
t —^00



T h e  p r i m a r y  s u r p l u s  i s  t h e  d i f f e r e n c e  b e t w e e n  t a x  r a t i o  x  a n d  n o n - i n t e r e s t  e x p e n d i t u r e s  y .  F o r  
c o n v e n i e n c e ,  w e  a s s u m e  a  c o n s t a n t  a n d  e x o g e n o u s  e x p e n d i t u r e  r a t i o .  T h e  d e a d w e i g h t  l o s s  
f u n c t i o n  f o r  t a x e s  ( |) (x )  i n c r e a s e s  in  b o t h  f i r s t  a n d  s e c o n d  d e r i v a t i v e s ;  (J )'> 0 , ( [ ) ' '> 0 .

T h e  g o v e r n m e n t  t h u s  m u s t  c h o o s e  a  p a t h  o f  t a x  r a t e s  o v e r  t i m e  x t  t h a t  s a t i s f i e s  ( 3 )
1 nw i t h o u t  r e s o r t i n g  t o  i n f l a t i o n  o r  d e f a u l t .  T h e  l i n k  b e t w e e n  t a x  r a t e s ,  p r i m a r y  e x p e n d i t u r e s  

a n d  d e b t  i s  a s s u m e d  t o  b e ;

(4) Xt =  y - K  +  p b ,'t-i

F i s c a l  p o l i c y  i s  t h e r e f o r e  s u m m a r i z e d  b y  t h e  g o v e r n m e n t ’ s  c h o i c e  o f  k  a n d  p  ( f o r  g i v e n  

v a l u e s  o f  i n i t i a l  b ,  a n d  c o n s t a n t s  y .  A, a n d  r ) .  T h e  t e r m  k  m a y  b e  t h o u g h t  o f  a s  a  p e r s i s t e n t  t a x
g a p . 18

O t h e r  a u t h o r s  h a v e  u s e d  s u c h  a n  e x p r e s s i o n ;  s e e  f o r  e x a m p l e  k e e p e r  ( 1 9 9 1 ) .  I n  t h i s  
s e c t i o n ,  s i n c e  g r o w t h  i s  c o n s t a n t ,  a c t u a l  a n d  p e r m a n e n t  o u t p u t  a r e  i d e n t i c a l .  N o t e  a l s o  t h a t  
t h e  a s s u m p t i o n  o f  c o n s t a n t  y  i s  m a d e  f o r  s i m p l i c i t y .  A n  e x t e n s i o n  t o  t h e  c a s e  o f  v a r i a b l e  
e x p e n d i t u r e  r a t i o s  i s  p r e s e n t e d  l a t e r  in  t h e  p a p e r .

P r e v i o u s  l i t e r a t u r e  in  t h i s  a r e a  t y p i c a l l y  s p e c i f i e s  h o u s e h o l d  p r e f e r e n c e s .  F o r  a  c l o s e d  
e c o n o m y  d o i n g  s o  i s  i m p o r t a n t ,  s i n c e  i n t e r t e m p o r a l  f l u c t u a t i o n s  in  t h e  t a x  r a t e  m a y  a f f e c t  
i n t e r t e m p o r a l  a l l o c a t i o n s  o f  c o n s u m p t i o n  a n d  l e i s u r e .  B y  c o n t r a s t ,  f o r  a n  o p e n  e c o n o m y  s u c h  
a  s p e c i f i c a t i o n  w o u l d  b e  i n e s s e n t i a l ,  s i n c e  h o u s e h o l d s  s m o o t h  t h e i r  c o n s u m p t i o n  s t r e a m s  
o v e r  t i m e  t h r o u g h  i n t e r n a t i o n a l  c a p i t a l  m a r k e t s  ( t h e  c u r r e n t  a c c o u n t ) .  I n s t e a d ,  t h e  i m p a c t s  o f  
t a x  r a t e  v a r i a b i l i t y  f a l l s  e n t i r e l y  o n  t h e  p r o d u c t i o n  s i d e .

O n e  k i n d  o f  d e f a u l t  i s  u n a n t i c i p a t e d  i n f l a t i o n .  F o r  s i m p l i e i t y ,  w e  d o  n o t  c o n s i d e r  t h e  i s s u e  
o f  s e i g n o r a g e  o r  i n f l a t i o n  t a x  r e v e n u e  in  t h i s  p a p e r .

T h e  t a x  g a p  m a y  r e f l e c t  a  p o l i c y  d e c i s i o n  t o  k e e p  t a x e s  l o w  o r  i n e f f i c i e n t  t a x  c o l l e c t i o n .



B a r r o  ( 1 9 7 9 ) ,  b o r r o w i n g  R a m s e y ’ s  ( 1 9 2 8 )  i n s i g h t ,  n o t e d  t h a t  d e a d w e i g h t  l o s s e s  
s h o u l d  b e  e q u a t e d  a t  t h e  m a r g i n .  U n d e r  c e r t a i n  c o n d i t i o n s ,  t a x  r a t e s  s h o u l d  b e  c o n s t a n t  o v e r  
t i m e  (Tt =  T t+ i, a l l  t ) .  B a r r o ’ s  tax-smoothing r e s u l t  i m p l i e s  t h a t  a n  o p t i m i z i n g  g o v e r n m e n t  w i l l  

c h o o s e  K = 0  a n d  P = ( r - A . ) / ( l + 7 , ) .  D o i n g  s o  a l s o  e n s u r e s  b o t h  t h a t  ( 3 )  i s  s a t i s f i e d  w i t h o u t  d e f a u l t  
and t h a t  t h e  d e b t  r a t i o  b  r e m a i n s  c o n s t a n t  a t  p e r m a n e n t  l e v e l  b ’’ .

A c c o r d i n g  t o  s u b s e q u e n t  r e s e a r c h  ( d i s c u s s e d  l a t e r )  t h i s  r e s u l t  h o l d s  o n l y  
a p p r o x i m a t e l y  i f  i n c o m e  i s  u n c e r t a i n .  N o t e  a l s o  t h a t  t h i s  e x p r e s s i o n  r e s e m b l e s  o n e  p r e s e n t e d  
b y  B l a n c h a r d  e t .  a l .  ( 1 9 9 0 )  a n d  T a l v i  a n d  V e g h  ( 2 0 0 0 ) .  I n  b o t h  p a p e r s ,  t h e  p e r m a n e n t  
p r i m a r y  s u r p l u s  r e q u i r e d  f o r  sustainability — s a t i s f a c t i o n  o f  ( 3 )  w i t h o u t  d e f a u l t  — i s  s h o w n  
t o  b e  [ r - X ] / [ l + ^ ] * b ^  ( k = 0  a n d  p  =  [ r - ^ ] / [ l + X ] ) .

H o w e v e r ,  s t r i c t  s a t i s f a c t i o n  o f  ( 3 )  d o e s  not r e q u i r e  k  =  0  a n d  b  =  [ r - A . ] / [ l + ^ ] .  R a t h e r ,  
a l l  t h a t  i s  r e q u i r e d  i s  t h a t  P  >  0 .  H o w e v e r ,  a s  d i s c u s s e d  a b o v e ,  a  s u s t a i n a b l e  p o l i c y  k  9  ̂ 0  a n d  
b  ^ [ r - A , ] / [ l + X ]  h a s  a n  i m p o r t a n t  d r a w b a c k ;  d e b t  a n d  t a x  r a t e s  i n c r e a s e  o v e r  t i m e .

A s  T a b l e  1 s u g g e s t s ,  g o v e r n m e n t s  d o  n o t  n e c e s s a r i l y  p u r s u e  t h e  o p t i m a l  p o l i c y  k  =  0  
a n d  P  =  [ r - X ] / [ l + X , ] .  T h i s  t a b l e  p r e s e n t s  s e l e c t e d  f i s c a l  v a r i a b l e s  -  t h e  p r i m a r y  s u r p l u s  a n d  
d e b t  ( i n  p e r c e n t  o f  G D P )  a n d  r e a l  G D P  g r o w t h  -  f o r  s e l e c t e d  L a t i n  c o u n t r i e s ,  f o r  r e c e n t  
y e a r s .  I n  s e v e r a l  k e y  c a s e s  -  A r g e n t i n a ,  B r a z i l ,  C o l o m b i a ,  P e r u ,  U r u g u a y  -  g o v e r n m e n t  d e b t

T h i s  i d e a  h a s  b e c o m e  s t a n d a r d  in  t h e  l i t e r a t u r e  r e g a r d i n g  f i s c a l  s u s t a i n a b i l i t y .  S e e ,  f o r  
e x a m p l e  C h a l k  a n d  H e m m i n g  ( 2 0 0 0 ) ,  C h a l k  ( 2 0 0 2 )  a n d  J u a n - R a m o n  a n d  C r o c e  ( 2 0 0 2 ) .

I n  s o m e  c a s e s ,  t h e  d i s c o u n t e d  d e b t  m a y  a l s o  g r o w ,  b u t  o n l y  i n i t i a l l y .  N o t e  a l s o  t h a t  
f o r m a l l y  d e b t  per se i s  n o t  ‘ b a d ’ , s i n c e  b o t h  g o v e r n m e n t  a n d  c r e d i t o r  b e h a v i o r  i s  c o m p l e t e l y  
c r e d i b l e .  T h e  c a s e  o f  l e s s - t h a n - p e r f e c t  c r e d i b i l i t y  i s  d i s c u s s e d  b e l o w .



g r o w s  s u b s t a n t i a l l y ,  w h i l e  p r i m a r y  b a l a n c e s  a r e  p e r s i s t e n t l y  b e l o w  v a l u e s  c o n s i s t e n t  w i t h  k  = 
0  a n d  (3 =  [ r - X ] / [ l + X ] ,

I I I  Fiscal Regimes With Uncertain Output and Borrowing Restrictions

D e b a t e s  r e g a r d i n g  f i s c a l  r e g i m e s  g e n e r a l l y  a d d r e s s  t h e  w a y  in  w h i c h  g o v e r n m e n t s  
r e s p o n d  t o  c e r t a i n  e c o n o m i c  s h o c k s .  I n  t h i s  s e c t i o n ,  w e  i n t r o d u c e  u n c e r t a i n  s h o c k s  f r o m  t w o  
s o u r c e s .  I n  S e c t i o n  I l l . a ,  t o  i n c o r p o r a t e  t h e  e s s e n t i a l  i s s u e  o f  s m o o t h i n g  t a x  r a t e s  o v e r  t h e  
b u s i n e s s  c y c l e ,  w e  i n t r o d u c e  u n c e r t a i n t y  in  o u t p u t .  I n  t h i s  c o n t e x t ,  w e  d e f i n e  a l t e r n a t i v e  
f i s c a l  r e g i m e s .  T h e n ,  in  S e c t i o n  I I I . c ,  w e  a l s o  i n t r o d u c e  c o n s t r a i n t s  o n  b o r r o w i n g  t h a t  o c c u r  
r a n d o m l y .  D o i n g  s o  p e r m i t s  u s  t o  a d d r e s s  i s s u e s  r e l a t e d  t o  d e f a u l t  m o t i v e ,  b u t  o n l y  in  a  
r u d i m e n t a r y  a n d  i n d i r e c t  w a y .

I l l .a .  U ncerta in ty in O u tpu t a n d  A ltern a tive  F isca l R eg im es

I n  a n y  p e r i o d ,  o u t p u t  Y  i s  t h e  s u m  o f  i t s  p e r m a n e n t  a n d  t e m p o r a r y  c o m p o n e n t s :

(5) Y, = + u,

21 O f  c o u r s e ,  p o l i c i e s  d r a m a t i c a l l y  c h a n g e d  in  s o m e  c o u n t r i e s  o v e r  t h e  p e r i o d  c o v e r e d .  F o r  
e x a m p l e ,  B r a z i l ’ s  f i s c a l  a d j u s t m e n t  b e g a n  in  1 9 9 9 .  A s  t h e  t a b l e  n o t e s ,  t h e  r e p o r t i n g  b a s i s  f o r  
t h e  p r i m a r y  b a l a n c e s  a n d  d e b t  l e v e l s  m a y  v a r y  a c r o s s  c o u n t r i e s .
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w h e r e  =  Y t^  ( 1 + ^ )  i s  p e r m a n e n t  ( t r e n d )  o u t p u t ,  a n d  Ut i s  m e a n - z e r o  t e m p o r a r y  i n c o m e  
( d e v i a t i o n  f r o m  t r e n d )  w h o s e  k n o w n  v a r i a n c e  i s  c o n s t a n t  r e l a t i v e  t o  Y t^ .

T h e  f i s c a l  r e g i m e  t h a t  g i v e s  t h e  g o v e r n m e n t  t h e  m o s t  f r e e d o m  t o  b o r r o w  o v e r  t h e  
b u s i n e s s  c y c l e  w h i l e  a t  t h e  s a m e  t i m e  m a i n t a i n i n g  s o l v e n c y  i s  s i m i l a r  t o  t h e  t a x  s m o o t h i n g  
r e g i m e  u n d e r  c e r t a i n t y .  T h e  c o n s t a n t  t a x  r a t e  is :

( R O ) t; ( 0 )  =  y  +  ( r - X ) / (  1 + X ) b ^

A c c e s s  t o  b o r r o w i n g  i s  u n f e t t e r e d .  T o  s e e  t h a t  t h e  d e b t  r e m a i n s  in  t h e  l o n g  r u n  c l o s e  t o  b ^  a n d  
t h a t  s o l v e n c y  c o n d i t i o n  ( 3 )  i s  s a t i s f i e d ,  n o t e  f i r s t  t h a t  t h e  p r i m a r y  s u r p l u s  /  G D P  r a t i o  in  a n y  
p e r i o d  i s ;

(6) p s ( 0 ) t  =  y [ l  -  w t ]  +  ( r - : ^ ) / ( l + ? i ) b ‘̂

w h e r e  W ( =  Y t^  /  Y t  i s  t h e  r a t io  o f  p e r m a n e n t  t o  t o t a l  o u t p u t  in  a n y  p e r i o d  a n d  E ( w t )  =  1 .
T h u s ,  t h e  b o r r o w i n g  b o r r o w i n g  r e q u i r e m e n t  b p  ( b e y o n d  t h e  m i n i m u m  r e q u i r e d  t o  k e e p  d e b t  /  
G D P  c o n s t a n t )  i s ;

22 I n  a  f u t u r e  v e r s i o n  o f  t h i s  p a p e r ,  I p l a n  t o  i n c o r p o r a t e  d e a d w e i g h t  l o s s e s  o f  t a x a t i o n  i n t o  t h e
o u t p u t  f u n c t i o n ;  Y t  =  Y  -  <|)(t )  +  Ut

N o t e  a l s o  t h a t  E ( l - W t )  =  0 .  T h u s ,  s o l v e n c y  i s  e n s u r e d ,  s i n c e  d i s c o u n t e d  d e b t  c o n v e r g e s  
o v e r  a n  i n f i n i t e  h o r i z o n  t o :

00
l i m  b t / 0 ‘ =  y E [ w t - l ] / 0 ‘
t -> o o  t = 0

( c o n t i n u e d )



11

(7) b r ( 0 ) t  =  y [ w , - 1 ]  +  ( r - X ) / ( l + X ) [ b t - ,  -

C o n s i d e r  n e x t  a  f i s c a l  r u l e  t h a t  e x p l i c i t l y  t i e s  t o d a y ’ s  t a x  r a t e s  t o  t h e  p r e v i o u s  p e r i o d ’ s  
d e b t .  T h e  t a x  r a t e  i s  c h o s e n  w h e n  b n  i s  k n o w n  b u t  before Y t  i s  k n o w n .  A c c o r d i n g  t o  ( 5 )  Yt*’ 
i s  a l s o  t h e  e x p e c t e d  v a l u e  o f  Y t .  T h u s ,  t a x e s  a r e  s e t  a c c o r d i n g  t o :

( R l ) x ( l ) t  =  Y +  ( r - ^ t  ) / ( l + ^ t  ) b t - i .

w h e r e  X* = [Y t^  /  Y t . i  -  1 ]  i s  expected o u t p u t  g r o w t h  in  a n y  p e r i o d .  T h u s ,  t h i s  r u l e  a i m s  ex- 

ante t o  m a i n t a i n  a  c o n s t a n t  d e b t  /  G D P  r a t i o .  D e b t  i n h e r i t e d  f r o m  t h e  p r e v i o u s  p e r i o d  l i m i t s  
n e w  b o r r o w i n g  m o r e  u n d e r  ( R l )  t h a n  ( R O ) .  Ex-post, g o v e r n m e n t s  m a y  b o r r o w  o r  s a v e .
T h e  p r i m a r y  s u r p l u s  r a t io  in  a n y  p e r i o d  i s :

(8) p s ( l ) t  =  Y [ l  - W t ]  +  [ ( ] + r ) / ( l + X  ) ] b t .

w h i l e  t h e  ex-post b o r r o w i n g  r e q u i r e m e n t  i s

W e  m i g h t  a s s u m e  t h a t  s u c h  e x - p o s t  v a r i a t i o n s  in  t h e  d e b t  r a t i o  a r e  r e f l e c t e d  in  c h a n g e s  in  
g o v e r n m e n t  b a n k  d e p o s i t s  o r  o t h e r  l i q u i d  a s s e t s .
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(9) br(l)t = Y [w t- 1] + [(l+r)/(l+A. )£t]bt-i

w h e r e  St =  ) / ( l + ^ t )  r e f l e c t s  t h e  f o r e c a s t i n g  e r r o r  in  p e r i o d  t .
R e g i m e s  ( R O )  a n d  ( R l )  a p p e a r  s i m i l a r :  in  b o t h  c a s e s  k  =  0  a n d  p  =  r - X / ( l + i l ) .  

T h e r e f o r e ,  a v e r a g e  t a x  r a t e s  s h o u l d  b e  r o u g h l y  e q u a l  a c r o s s  t h e  t w o  r e g i m e s .  T a x  r a t e  
v a r i a n c e  is  z e r o  u n d e r  ( R O )  b u t  i s  p o s i t i v e  u n d e r  ( R l ) .  i t  i s  d i f f i c u l t  t o  c o m p a r e  r u l e  ( R l )  a n d  
( R O )  w i t h o u t  r e f e r e n c e  t o  i n s t i t u t i o n a l  c o n t e x t .  W e  a s s u m e  t h a t  r u l e  ( R l )  i s  explicitly 

s p e c i f i e d  w h i l e  ( R O )  i s  n o t .  A s  D r a z e n  ( 2 0 0 0 )  a r g u e s ,  e x p l i c i t  r u l e s  c a n  b o l s t e r  o t h e r w i s e  
w e a k  c r e d i b i l i t y  a n d  i n s t i t u t i o n s .

I f  i n s t i t u t i o n s  a r e  w e a k  a n d  t h e r e  i s  n o  f i s c a l  r u l e ,  c h o i c e  o f  b*" m a y  b e  p r o b l e m a t i c ;  
t h e r e  m a y  b e  i n c e n t i v e s  t o  r e v i s e  b ^  o n  a  p e r i o d - b y - p e r i o d  b a s i s .  W i t h o u t  a  r u l e  l i k e  ( R l ) ,  
s u c h  r e v i s i o n s  w o u l d  l i k e l y  b e  a s y m m e t r i c ;  i n s t e a d  o f  a d j u s t i n g ,  a  g o v e r n m e n t  m i g h t  s i m p l y  
r a i s e  i t s  d e b t  c e i l i n g  ( b ’’) .

H o w e v e r ,  ( R O )  m a y  n o t  b e  t h e  r e l e v a n t  a l t e r n a t i v e  t o  ( R l ) .  I n s t e a d ,  w e  m a y  w a n t  t o  
c o m p a r e  ( R l )  a g a i n s t  a  b r o a d e r  r a n g e  o f  a l t e r n a t i v e  f i s c a l  r e g i m e s .  L e f t  w i t h o u t  a n  e x p l i c i t  
r u l e ,  a  c o u n t r y ’ s  i n s t i t u t i o n a l  s t r u c t u r e  m a y  n o t  a b i d e  b y  o p t i m a l i t y  c o n d i t i o n s  k  =  0  a n d  P  =  
r - A , / ( l + L ) .  R a t h e r ,  t h e  t a x  r u l e  m i g h t  t a k e  a  m o r e  g e n e r a l  f o r m ;

( R 2 ) x ( 2 ) t  =  y - K  +  p b t- i  , K >  0 ,  p  >  0 .

25 H o w e v e r ,  S c h m i t t - G r o h e  a n d  U r i b e  ( 1 9 9 7 )  d o  s o  in  t h e  c o n t e x t  o f  a  g r o w t h  m o d e l .
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C r i t i c a l l y ,  w h i l e  ( R l )  i s  a s s u m e d  t o  b e  a  f o r m a l  l a w ,  ( R 2 )  i s  n o t .  A s  m e n t i o n e d  a b o v e  k  >  0  
r e f l e c t s  a  t a x  g a p .  T h e  p r i m a r y  s u r p l u s  a s  a  f r a c t i o n  o f  G D P  i s :

(10) p s ( 2 ) t  = - K +  (3b t-i;

I n c r e m e n t a l  n e w  b o r r o w i n g  i s

(11) b r ( 2 ) t  =  K +  [ ( r - A ,) / ( l+ A ,) - ( 3 ] b t .

I l l .b .  R an dom  B o rro w in g  C on stra in ts

U n d e r  ( R 2 ) ,  d e b t  g r o w s .  I n  a  w o r l d  o f  p e r f e c t  c r e d i b i l i t y ,  t h i s  s h o u l d  n o t  b e  a  
p r o b l e m ;  a s  m e n t i o n e d  a b o v e ,  s o  l o n g  a s  (3 >  0 ,  t h e  d i s c o u n t e d  d e b t  c o n v e r g e s  t o  z e r o  o v e r  a n  
i n f i n i t e  h o r i z o n .  B o t h  b o r r o w e r  a n d  l e n d e r  m u s t  b e h a v e  c r e d i b l y :  t h e  b o r r o w e r  m u s t  c r e d i b l y  
c o m m i t  t o  K a n d  P ; a n d ,  t h e  l e n d e r  m u s t  c r e d i b l y  c o m m i t  t o  c o n t i n u e  l e n d i n g  -  e v e n  i f  d e b t  
t e m p o r a r i l y  b u i l d s  u p .

L e s s  t h a n  f u l l  c r e d i b i l i t y  o n  t h e  b o r r o w e r ’ s  s i d e  m a y  i n v o l v e  d e f a u l t  ( f u l l  o r  p a r t i a l ) .  
A n  e x p l i c i t  d e f a u l t  m o d e l  i s  n o t  p r e s e n t e d  in  t h i s  p a p e r  b u t  i s  l e f t  f o r  a n o t h e r  o n e .  I n s t e a d  w e  
m o d e l  i m p e r f e c t  c r e d i b i l i t y  o n  t h e  l e n d e r s  s i d e  b y  i n t r o d u c i n g  a  r a n d o m  e l e m e n t  t o  m a r k e t
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a c c e s s ,  I f  =  0 ,  b o r r o w i n g  i s  u n c o n s t r a i n e d .  I f  n i s ,  s a y ,  0 . 5 ,  t h e r e  i s  a  5 0  p e r c e n t  
c h a n c e  t h a t  t h e  c o u n t r y  w i l l  n o t  b e  a b l e  t o  b o r r o w .

I f  a  b o r r o w i n g  g o v e r n m e n t  i s  d e n i e d  a c c e s s  t o  c r e d i t  in  a  p e r i o d  t h a t  it  w o u l d  h a v e  
o t h e r w i s e  h a v e  b o r r o w e d ,  i t  m u s t  r a i s e  t a x e s  in  t h a t  p e r i o d .  G o v e r n m e n t s  w i t h  l o w e r  d e b t  
b u r d e n s  -  t h o s e  b e n e f i t i n g  f r o m  d i s c i p l i n e  in  t h e  p a s t  l i k e  r e g i m e s  ( R O )  o r  ( R l )  -  w i l l  b e  
s u f f e r  l o w e r  t a x  i n c r e a s e s ;  G o v e r n m e n t s  w i t h  h i g h e r  d e b t  b u r d e n s  -  t h o s e  t h a t  s u f f e r e d  f r o m  
p a s t  i n d i s c i p l i n e ,  l i k e  r e g i m e  ( R l )  w i l l  a l s o  s u f f e r  h i g h e r  t a x  i n c r e a s e s .  T h e  c u t o f f  i s  
a s y m m e t r i c ;  i t  d o e s  n o t  l i m i t  a  c o u n t r y ’ s  s u r p l u s .  A l s o ,  e v e n  u n d e r  t h e  c o n s t r a i n e d  r e g i m e ,  
c o u n t r i e s  m a y  b o r r o w  in  o r d e r  t o  c o v e r  t h e i r  f o r e c a s t i n g  e r r o r .  T h e r e f o r e ,  u n d e r  ( R l ) ,  
n e i t h e r  t a x e s  n o r  b o r r o w i n g  w i l l  b e  a f f e c t e d .  F o r  r e g i m e s  ( R O )  a n d  ( R 2 ) ,  i f  a  b o r r o w i n g  
c o n s t r a i n t  h o l d s  in  a  g i v e n  p e r i o d ,  b o r r o w i n g  i s  t h e  m a x i m u m  o f  w h a t  o b t a i n s  u n d e r  ( R l )  
( n a m e l y ,  b r ( l ) t =  [ w t -  1 ]  +  [ ( l + r ) / ( l + A , * ) 8 t ] b t - i )  a n d  t h e  a m o u n t  t h a t  w o u l d  h a v e  b e e n

26 T h e  b o r r o w i n g  c o n s t r a i n t  i s  a s s u m e d  t o  h a v e  a  u n i f o r m  d i s t r i b u t i o n .
I n t r o d u c i n g  a  r a n d o m  e x c l u s i o n  f r o m  b o r r o w i n g  a l s o  i n d i r e c t l y  b r i n g s  in  t h e  i s s u e  o f  

d e f a u l t .  I f  b o r r o w e r s  k n o w  w i t h  c e r t a i n t y  t h a t  t h e y  w i l l  b e  c u t  o f f  f r o m  a l l  b o r r o w i n g  in  t h e  
p r e s e n t  a n d  f u t u r e ,  a n d  t h e r e  i s  n o  o t h e r  d e f a u l t  p e n a l t y ,  t h e  b o r r o w e r  w i l l  d e f a u l t .  B y  
c o n t r a s t ,  i f  t h e  g o v e r n m e n t  k n o w s  w i t h  c e r t a i n t y  t h a t  t h e y  w i l l  n e v e r  b e  c u t  o f f  f r o m  c r e d i t  
m a r k e t s  -  a s s u m i n g  a  s o l v e n t  r e g i m e  l i k e  ( R 2 )  -  d e f a u l t  i s  l e s s  l i k e l y  t h a n  o t h e r w i s e .  I n  t h e  
s c h e m e  p r e s e n t e d  h e r e ,  g o v e r n m e n t s  f i n d  t h e m s e l v e s  s o m e w h e r e  b e t w e e n  t h e s e  t w o  
e x t r e m e s .  M o r e  r e a l i s t i c a l l y ,  t h e  p r o b a b i l i t y  o f  a  b o r r o w i n g  c u t o f f  s h o u l d  b e  m o d e l e d  a s  a  
f u n c t i o n  o f  d e b t  i t s e l f  S u c h  a  t a s k  i s  l e f t  f o r  a n o t h e r  p a p e r .

A s  m e n t i o n e d  a b o v e ,  s u c h  b o r r o w i n g  m i g h t  r e f l e c t  r e d u c t i o n s  in  g o v e r n m e n t  b a n k  
d e p o s i t s .
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b o r r o w e d  o t h e r w i s e ;  t h e  t a x  r a t e  i s  t h e  m i n i m u m  o f  x ( l ) t  =  y  +  ( r -A .) / ( l+ A ,t * )b t - i  a n d  t h e
u n c o n s t r a i n e d  r a t e 29

U n d e r  r a n d o m  b o r r o w i n g  c o n s t r a i n t s ,  k = 0  m a y  n o  l o n g e r  b e  o p t i m a l .  I n s t e a d ,  
g o v e r n m e n t s  m a y  w a n t  t o  s e l f - i n s u r e  a g a i n s t  p r o s p e c t i v e  b o r r o w i n g  c u t o f f s .  In  t h i s  s e n s e ,  a  
p o l i c y  m a k e r  f a c e s  a  p r o b l e m  s i m i l a r  t o  t h a t  f o r  p r e c a u t i o n a r y  s a v i n g .  A s  a  s i m p l e  t w o  p e r i o d  
e x a m p l e ,  s u p p o s e  t h a t  t h e  g o v e r n m e n t  w i s h e s  t o  e q u a t e  c u r r e n t  ( p e r i o d  1 )  m a r g i n a l  
d e a d w e i g h t  l o s s  w i t h  e x p e c t e d  f u t u r e  ( p e r i o d  2 )  d e a d w e i g h t  l o s s ,  b y  c h o o s i n g  t h e  o p t i m a l  
s u r p l u s  ( r - X ) / ( l + A , ) b o  -K ]*  ( k j  <  0 )  in  p e r i o d  1 . T h a t  i s ,  k i * i s  c h o s e n  s u c h  t h a t :

( 1 2 )  ( f ) ' ( i : ( 0 ) - K i )
C u r r e n t  m a r g i n a l  
d e a d w e i g h t  l o s s

(1 -7 T ^ ) (|)'(t ( 0 ) )
F u t u r e  m a r g i n a l  
d e a d w e i g h t  l o s s .  
U n f e t t e r e d  
a c c e s s  t o  
b o r r o w i n g

+  E ( t ( 1 ) 2 )

F u t u r e  e x p e c t e d  
m a r g i n a l  
d e a d w e i g h t  l o s s .  
N o  a c c e s s  t o  
b o r r o w i n g

w h e r e  ( ¡ ) '(x ( 0 ) - k i )  =  (j)'(y +  ( r - A .) / ( l + A ,)  -  k i )  i s  t h e  m a r g i n a l  l o s s  f r o m  t a x a t i o n  in  t h e  c u r r e n t  
p e r i o d ,  ( l - r r  )  ( j ) ' ( x ( 0 ) )  =  ( 1 - ti )  ( j ) ' ( Y + ( i ' - ^ ) / ( l + ^ ) b o )  i s  t h e  f u t u r e  m a r g i n a l  l o s s  in  t h e  c a s e  t h a t

t h e  g o v e r n m e n t  i s  a b l e  t o  b o r r o w ,  a n d  E ( t ( 1) 2)  =  fY < t> '{y + (r -̂ 2 ) / ( l +'̂ 2 )  [ ( 1 + 0 ( 1 '

£ i ) / ( U - A , i ) + K l ] b o } d Y  i s  t h e  e x p e c t e d  m a r g i n a l  l o s s  f r o m  t a x a t i o n  in  t h e  c a s e  t h a t  t h e

M o r e  p r e c i s e l y ,  b o r r o w i n g  a n d  t a x e s  u n d e r  b o r r o w i n g  c o n s t r a i n t s  a r e :  b r (0 * ' ) t  =  
i a x { b r ( l ) t ,  b r ( 0 )  

m i n { x ( l ) t ,  x ( 2 ) t } .
m a x { b r ( l ) t ,  b r ( 0 ) t } ,  x ( 0 ^ ) t  =  m i n { t ( l ) t ,  x ( 0 ) t } ,  b r ( 2 ^ ) t  =  m a x ( b r ( l ) t ,  b r ( 2 ) t } ,  a n d  x ( 2 ^ ) t
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g o v e r n m e n t  c a n n o t  b o r r o w  ( w h e r e  f y  i s  t h e  d i s t r i b u t i o n  f u n c t i o n  f o r  o u t p u t  a n d  St =  
( 1 + X * t ) / ( 1 + A ,)  i s  t h e  f o r e c a s t  e r r o r  in  p e r i o d  t ) .  I n  ( 1 2 ) ,  n o t e  t h a t  i f  K ] * = 0 .  M o r e  
g e n e r a l l y ,  9  K ] / 9  n  < 0 ;  w i t h  b o r r o w i n g  r e s t r i c t i o n s  m o r e  p r o b a b l e ,  t h e  o p t i m a l  g o v e r n m e n t  
s u r p l u s  i s  h i g h e r .

III.c. S im u la tion  R esu lts

I t  s h o u l d  b e  i m m e d i a t e l y  a p p a r e n t  -  w i t h o u t  s i m u l a t i o n s  -  t h a t  o v e r  a n  i n f i n i t e  
h o r i z o n ,  t h e  l e v e l  o f  t a x  r a t e s  u n d e r  (R O )  a n d  ( R l )  s h o u l d  b e  c l o s e  t o  o n e  a n o t h e r ,  b u t  t a x e s  
a r e  m o r e  v a r i a b l e  u n d e r  ( R l ) .  B y  c o n t r a s t ,  u n d e r  a  r e g i m e  l i k e  ( R 2 ) ,  w i t h  v a l u e s  o f  k  a n d  (3 
t h a t  d i f f e r  f r o m  t h e i r  o p t i m a  ( 0 ,  ( r - A ,) / ( l+ A ,) ,  r e s p e c t i v e l y )  t a x  r a t e s  w i l l  b e  h i g h e r  a n d  m o r e  
v a r i a b l e  t h a n  u n d e r  e i t h e r  ( R O )  o r  ( R l ) .

H o w e v e r ,  s u c h  a  d i s t i n c t i o n  i s  n o t  a s  c l e a r - c u t  o v e r  s h o r t e r  h o r i z o n s .  P o l i c y  m a k e r s  
c h o o s e  ( R 2 )  i f  t h e y  w a n t  t o  p r o v i d e  a  g i v e n  l e v e l  o f  g o v e r n m e n t  e x p e n d i t u r e s  t o d a y  b u t  d e l a y  
t a x  f i n a n c i n g  u n t i l  s o m e  f u t u r e  d a t e .  D o i n g  s o  m a y  e n t a i l  a  n o t i c e a b l e  i m p a c t  o n  b o t h  t a x  r a t e  
v a r i a n c e  a n d  d e b t  a c c u m u l a t i o n  o v e r  t h i s  s h o r t e r  h o r i z o n .  T h a t  i s ,  a s  k  a n d  (5 m o v e  f u r t h e r  
a w a y  f r o m  t h e i r  o p t i m a l  v a l u e s ,  t a x  r a t e  v a r i a b i l i t y  r i s e s ,  t h u s  r e d u c i n g  t h e  s c o p e  f o r  
c o u n t e r c y c l i c a l  p o l i c y .  W h e t h e r  o r  n o t  t h e  c o s t s  o f  i n c r e a s e d  t a x  r a t e  v a r i a b i l i t y  e x c e e d  t h e  
b e n e f i t s  o f  f r o m  l o w e r  t a x  r a t e  levels d e p e n d s  o n  h o w  r i s k  a v e r s e  c o n s u m e r s  a r e .  A l s o ,  a s  k

30 T a x e s  u n d e r  ( R O )  o n l y  v a r y  i f  t h e r e  a r e  b o r r o w i n g  c o n s t r a i n t s .
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a n d  p  m o v e  f u r t h e r  a w a y  f r o m  t h e i r  o p t i m a l  v a l u e s ,  m o r e  d e b t  i s  a c c u m u l a t e d ,  a n  i m p o r t a n t  
f a c t o r  i f  c r e d i b i l i t y  i s  i m p e r f e c t .

T a b l e s  2  t h r o u g h  4  p r e s e n t  s i m u l a t i o n s  o f  r e g i m e s  ( R O ) ,  ( R l )  a n d  ( R 2 ) .  T h e s e  
s i m u l a t i o n s  a r e  i n t e n d e d  t o  c o n v e y  a  f l a v o r  o f  h o w  s u c h  r e g i m e s  d i f f e r  f o r  s h o r t e r  h o r i z o n s  -  
5 ,  1 0 ,  a n d  2 0  y e a r s .  T h e  t a b l e s  s h o w  t h e  m e a n ,  v a r i a n c e ,  m i n i m a  a n d  m a x i m a  f o r  t h r e e  k e y  
v a r i a b l e s :  t h e  t a x  r a t e  ( u t ) ,  t h e  p r i m a r y  s u r p l u s  ( r a t i o  t o  G D P )  ( p S t ) ,  a n d  t h e  e n d  o f  p e r i o d  d e b t  
( b r ,  T  =  5 ,  1 0 ,  2 0 ) .  I n  a l l  c a s e s ,  5 0 0  r a n d o m  d r a w s  a r e  t a k e n .

I n  a l l  c a s e s ,  t h e  i n i t i a l  d e b t  r a t io  i s  a s s u m e d  t o  b e  5 0 %  (b ^  =  . 5 ) ;  p e r m a n e n t  g r o w t h  X 

i s  a s s u m e d  t o  b e  4  p e r c e n t ;  t h e  v a r i a n c e  o f  t e m p o r a r y  i n c o m e  i s  a s s u m e d  t o  b e  5 %  o f  
p e r m a n e n t  i n c o m e ;  t h e  c o n s t a n t  i n t e r e s t  r a t e  i s  7 %  ( r = . 0 7 ) ,  a n d  t h e  p e r m a n e n t  s p e n d i n g  r a t io  
i s  Y =  2 0  p e r c e n t .  A s s u m p t i o n  t h a t  b o r r o w i n g  r e s t r i c t i o n s  w i l l  b e  i m p o s e d  w i t h  p r o b a b i l i t i e s  

=  0 ,  0 . 3 ,  a n d  0 . 5  a r e  p r e s e n t e d  in  T a b l e s  2 ,  3 ,  a n d  4 ,  r e s p e c t i v e l y .  F o r  r e g i m e  ( R 2 ) ,  a l l  

t a b l e s  p r e s e n t  a l t e r n a t i v e  v a l u e s  f o r  k  a n d  p ,  n a m e l y  k  =  . 0 3 ,  p = . 8  a n d  k  =  . 0 5 ,  P = . 8 .

C o n s i d e r  f i r s t  t h e  c a s e  o f  n o  b o r r o w i n g  c o n s t r a i n t s  tt‘̂ =0  in  T a b l e  2 .  N o t e  t h a t  f o r  
( R O )  t h e  ( b e n c h m a r k )  c o n s t a n t  t a x  r a te  i s  t  =  . 2 1 4 4  ( 2 1 . 4 4 % )  o v e r  a l l  h o r i z o n s .  M o v i n g  t o  
t h e  n e a r - b a l a n c e d  b u d g e t  r e g i m e  ( R l )  r e d u c e s  t a x  r a t e s  ( b u t  o n l y  s l i g h t l y )  w h i l e  v a r i a b i l i t y  
b e c o m e s  p o s i t i v e .  F o r  e x a m p l e ,  d u r i n g  t h e  f i r s t  f i v e  y e a r s  ( T  =  5 )  t a x  r a t e  v a r i a n c e  r i s e s  
f r o m  z e r o  u n d e r  ( R O )  t o  0 . 0 5  p e r c e n t  o f  G D P  u n d e r ( R l ) .  T h u s ,  in  t h i s  p e r i o d ,  t a x  r a t e s  r a n g e  
f r o m  a  m i n i m u m  o f  1 8 . 9  p e r c e n t  t o  a  m a x i m u m  o f  a b o u t  2 3 . 5  p e r c e n t  u n d e r  ( R l ) .  F o r  l o n g e r  
h o r i z o n s  ( T  =  1 0 ,  2 0 )  t h e  v a r i a n c e  o f  x  r i s e s ,  a s  d o e s  t h e  g a p  b e t w e e n  t h e  b e t w e e n  m i n i m a

31 N o t e  t h a t  r e s u l t s  f o r  ( R l )  a r e  i n v a r i a n t  t o  n
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a n d  m a x i m a .  N o t e  a l s o  t h a t ,  u n d e r  b o t h  r e g i m e s ,  t h e  p r i m a r y  s u r p l u s e s  r a n g e  f r o m  1 .1  t o  1 .3  
p e r c e n t  o f  G D P .  A n d ,  e n d - p e r i o d  d e b t  b j  r e m a i n s  o n  a v e r a g e  c l o s e  t o  i t s  i n i t i a l  v a l u e  o f  0 . 5  
u n d e r  r e g i m e s .

U n s u r p r i s i n g l y ,  f o r  h o r i z o n s  p r e s e n t e d  h e r e ,  t a x e s  a r e  l o w e r  u n d e r  r e g i m e  ( R 2 )  — in  
b o t h  c a s e s  — t h a n  e i t h e r  ( R O )  o r  ( R l ) ;  t a x  r a t e  v a r i a b i l i t y  i s  a b o u t  t h e  e q u a l  u n d e r  ( R l )  a n d  
( R 2 )  f o r  T  =  5 ;  H o w e v e r ,  a s  T  r i s e s  t o  1 0  a n d  2 0 ,  t a x  r a t e  v a r i a b i l i t y  d o e s  a s  w e l l .  F o r  
e x a m p l e ,  f o r  k  =  0 . 0 3  — a  r e g i m e  u n d e r  w h i c h  p r i m a r y  deficits a v e r a g e  a b o u t  2  p e r c e n t  o f  
G D P  -  t a x  r a t e s  in  t h e  f i r s t  f i v e  y e a r s  ( T  =  5 )  r a n g e  f r o m  j u s t  u n d e r  1 6 %  t o  J u s t  o v e r  2 0 % .  
H o w e v e r ,  o v e r  a  t e n - y e a r  h o r i z o n  ( T  =  1 0 ) ,  t a x  r a t e s  r a n g e  f r o m  a b o u t  1 4 %  t o  2 2 % ,  a n d  f o r  a  
t w e n t y - y e a r  h o r i z o n  ( T  =  2 0 )  t a x  r a t e s  r a n g e  f r o m  a b o u t  1 2 %  t o  a b o u t  2 5 % .  I n  a l l  c a s e s ,  t a x  
r a t e s  b e c o m e  m o r e  v a r i a b l e  k  i s  i n c r e a s e d  t o  0 . 0 5  ( p r i m a r y  deficits o f  3  t o  4  p e r c e n t  o f  G D P ) .

U n s u r p r i s i n g l y ,  d e b t  a c c u m u l a t i o n  i s  a l s o  s u b s t a n t i a l l y  g r e a t e r  u n d e r  ( R 2 ) ,  a n d  d e b t  
b u i l d s  u p  e v e r  m o r e  a s  t h e  p e r i o d  g r o w s .  F o r  e x a m p l e ,  in  t h e  c a s e  o f  T  = 5 ,  d e b t  a c c u m u l a t i o n  
a v e r a g e s  a b o u t  6 0 %  o f  G D P  f o r  k  =  0 . 0 3  a n d  6 5 %  f o r  k  =  0 . 0 5 .  F o r  T  =  1 0 ,  t h e  e n d - p e r i o d  
d e b t  r a t io  b j  r i s e s  t o  a b o u t  7 2 %  a n d  8 5 % ;  f o r  T  =  2 0 ,  t h e  d e b t  r a t i o  r i s e s  t o  J u s t  u n d e r  1 0 0 %  
a n d  1 2 7 % ,  r e s p e c t i v e l y .

A s  T a b l e s  3  a n d  4  s h o w ,  i f  u n c e r t a i n  b o r r o w i n g  c o n s t r a i n t s  a r e  a s s u m e d  (7 i ‘̂ = 0 .3  a n d
7t‘̂ =0 . 5 ) ,  r e g i m e  ( R O )  b e c o m e s  s l i g h t l y  l e s s  a t t r a c t i v e  r e l a t i v e  t o  ( R l ) :  b o t h  t h e  l e v e l  a n d
v a r i a b i l i t y  o f  t a x  r a t e s  u n d e r  ( R O )  r i s e  f o r  t h e  c a s e s  s h o w n .  U n s u r p r i s i n g l y ,  ( R O )  d e b t

c  ca c c u m u l a t i o n  i s  g r e a t e r  u n d e r  ti =  0  t h a n  7t >  0  ( s i n c e  b o r r o w i n g  i s  n o t  a l w a y s  a v a i l a b l e ) .

N o t e  t h a t ,  a t  s o m e  p o i n t ,  a n  i n c r e a s e  in  ti s h o u l d  decrease b o t h  t a x  l e v e l s  a n d  v a r i a b i l i t y  
u n d e r  ( R O )  a n d  ( R 2 ) ,  s i n c e  = 1  i s  t h e  s a m e  a s  a n  ( R l )  r e g i m e .
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T a b l e s  3  a n d  4  a l s o  s h o w ,  t h a t  t h e  ( R 2 )  r e g i m e s  b e c o m e  l e s s  a t t r a c t i v e  r e l a t i v e  t o  b o t h  
( R O )  a n d  ( R l ) .  A s  r i s e s  f r o m  0  t o  0 . 3  a n d  0 . 5 ,  s o  d o  b o t h  t h e  l e v e l  a n d  v a r i a b i l i t y  o f  t a x  
r a t e s  u n d e r  ( R 2 ) .

F u r t h e r m o r e  t a x  r a t e s  a r e  a l w a y s  m o r e  v a r i a b l e  u n d e r  ( R 2 )  t h a n  ( R l )  i f  > 0 .  F o r  
e x a m p l e ,  f o r  k  =  0 . 0 3  -  a  r e g i m e  u n d e r  w h i c h  p r i m a r y  deficits a v e r a g e  b e t w e e n  0 . 5  a n d  1 
p e r c e n t  o f  G D P  -  t a x  r a t e s  in  t h e  f i r s t  f i v e  y e a r s  ( T  =  5 )  r a n g e  f r o m  a b o u t  1 6 .5 %  t o  a b o u t  
2 1 % .  H o w e v e r ,  o v e r  a  t e n - y e a r  h o r i z o n  ( T  =  1 0 ) ,  t a x  r a t e s  r a n g e  f r o m  a b o u t  1 5 %  t o  j u s t  
u n d e r  2 4 % ,  a n d  o v e r  a  t w e n t y - y e a r  h o r i z o n  ( T  =  2 0 )  t a x  r a t e s  r a n g e  f r o m  a b o u t  1 3 %  t o  a b o u t  
2 7 % .  A s  b e f o r e ,  t a x  r a t e s  b e c o m e  m o r e  v a r i a b l e  w h e n  k  i s  i n c r e a s e d  t o  0 . 0 5  ( p r i m a r y  d e f i c i t s  
o f  1 . 6  t o  2  p e r c e n t  o f  G D P ) .  N o t e  a l s o  t h a t  d e b t  b u i l d u p  u n d e r  ( R 2 )  f a l l s  w h e n  r i s e s ,  b u t  i s  
n o n e t h e l e s s  s u b s t a n t i a l l y  h i g h e r  t h a n  u n d e r  ( R O )  o r  ( R l ) .

IV  Extension: Variable Government Expenditures

I n  t h e  p r e c e d i n g  d i s c u s s i o n ,  e x p e n d i t u r e s  h a v e  b e e n  a s s u m e d  t o  b e  c o n s t a n t  
( e x o g e n o u s l y  s e t )  f r a c t i o n  o f  p e r m a n e n t  G D P .  W h i l e  s u c h  a n  a s s u m p t i o n  i s  s t a n d a r d  in  t h e  
l i t e r a t u r e ,  i t  i s  m a d e  p r i m a r i l y  f o r  c o n v e n i e n c e  r a t h e r  t h a n  r e a l i s m .  T y p i c a l l y ,  e x p e n d i t u r e s

33 I t  i s  e a s i e r  t o  m a k e  w e l f a r e  s t a t e m e n t s  a b o u t  t a x  r a t e s  t h a n  a b o u t  e x p e n d i t u r e s .  F o r  
e x a m p l e ,  g o v e r n m e n t  e x p e n d i t u r e s  in  t h e  f o r m  o f  l u m p - s u m  t r a n s f e r s  h a v e  n o  w e l f a r e  
i m p l i c a t i o n s .



20

a l s o  s u f f e r  c u t s  d u r i n g  a d v e r s e  p e r i o d s .  T h u s ,  c o n s i d e r  a  m o r e  g e n e r a l  f r a m e w o r k .
E x p e n d i t u r e s  a n d  t a x e s ,  w i t h o u t  b o r r o w i n g  c o n s t r a i n t s ,  a r e  d e t e r m i n e d  b y ; 34

( 1 3 a )
( 1 3 b )

Xt =  Y  - K  +  (j)(3bt.|
Y t =  Tt +  K - ( l - ( t ) ) [ 3 b t - i

w h e r e  "f a n d  y t  a r e  p e r m a n e n t  a n d  t o t a l  g o v e r n m e n t  e x p e n d i t u r e s  r e s p e c t i v e l y ,  a n d  0  <  (j) <  1. 
I n  e x p r e s s i o n s  ( 1 3 a )  a n d  ( 1 3 b )  t h e  e x o g e n o u s  ( l o n g - r u n ) ,  f i s c a l  a d j u s t m e n t  i s  d i s t r i b u t e d  
b e t w e e n  t a x e s  a n d  e x p e n d i t u r e s  a c c o r d i n g  t o  ([): i f  (¡) =  1 , t h e  e n t i r e t y  o f  t h e  a d j u s t m e n t  f a l l s  

o n  t a x e s  ( e q u i v a l e n t  t o  t h e  p r e v i o u s  s e c t i o n ’ s  m o d e l ) .  B y  c o n t r a s t ,  i f  cj) =  0  a l l  a d j u s t m e n t  
f a l l s  o n  e x p e n d i t u r e s .  I n  t h i s  c a s e ,  x  i s  c o n s t a n t  a n d  x  +  k .

U n d e r  b o r r o w i n g  c o n s t r a i n t s ,  t h e  c o r r e s p o n d i n g  e x p r e s s i o n s  a r e ;

( 1 4 a )
( 1 4 b )

x*^t =  m a x  [ y ’’ -  K +  ( ¡ i p b n ,  y ^  -  ( j ) ( r - X ) /( l+ A .t * ) b t . i ]
y S  =  m i n  [x t  +  k  -  ( l - ( i ) ) P b t - i ,  Xt -  ( l - c t ) ) ( r - A , ) / ( l+ > . t * ) b t - i ]

I n  ( 1 4 b ) ,  i f  (j) =  0 ,  i f  a  b o r r o w i n g  g o v e r n m e n t  i s  d e n i e d  a c c e s s  t o  c r e d i t ,  i t  c u t s  e x p e n d i t u r e s  in  
t h a t  p e r i o d .

N o t e  t h a t ,  u n d e r  ( R O ) ,  b o t h  t a x e s  a n d  e x p e n d i t u r e s  a r e  e x o g e n o u s .
P r e s u m a b l y ,  p o l i t i c a l  c o n s i d e r a t i o n s  w o u l d  d e t e r m i n e  t h e  v a l u e  o f  (j). H o w e v e r ,  t h i s  t o p i c  i s  

l e f t  f o r  a n o t h e r  p a p e r .
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V  Extension: Public Sector Size and Volatility

36F i s c a l  r e f o r m s  g e n e r a l l y  e n v i s a g e  permanent c u t s  o f  l e s s  p r o d u c t i v e  e x p e n d i t u r e s .  
D o i n g  s o  h e l p s  t r a n s f e r  r e s o u r c e s  t o  e i t h e r  h i g h e r  p r i o r i t y  p u b l i c  e x p e n d i t u r e s ,  t h e  p r i v a t e  
s e c t o r  ( t h r o u g h  t a x  c u t s ) ,  o r  b o t h .  T h i s  i s  p e r h a p s  t h e  m o s t  w i d e l y  r e c o g n i z e d  b e n e f i t  o f  s u c h  
a n  a d j u s t m e n t .  H o w e v e r ,  d o i n g  s o  m a y  a l s o  p e r m i t  e s s e n t i a l  p u b l i c  g o o d s  a n d  s e r v i c e s  t o  b e  
p r o v i d e d  m o r e  smoothly — w i t h  f e w e r  c u t s  o r  i n t e r r u p t i o n s .

M o r e o v e r ,  t h e  p r e v i o u s  d i s c u s s i o n  s u g g e s t s  t h a t  l e v e l  o f  p e r m a n e n t  g o v e r n m e n t  
e x p e n d i t u r e s  a n d  t h e i r  v o l a t i l i t y  s h o u l d  b e  r e l a t e d .  F o r  e x a m p l e ,  u n d e r  t h e  e n d o g e n o u s  
e x p e n d i t u r e  r e g i m e  (<1)=0) t h e  a v e r a g e  l e v e l  o f  g o v e r n m e n t  e x p e n d i t u r e s  ( y ^ =  x + k )  a n d  t h e  
v a r i a b i l i t y  o f  e x p e n d i t u r e s  v a r ( y )  s h o u l d  b e  p o s i t i v e l y  r e l a t e d .  F o r  m o r e  g e n e r a l  c a s e s ,  ( 0  <  

(j) <  1 )  h i g h e r  y ’’ s h o u l d  r a i s e  t h e  v a r i a b i l i t y  o f  b o t h  e x p e n d i t u r e s  a n d  r e v e n u e s .
T o  i n v e s t i g a t e  t h i s  i s s u e  in  L a t i n  A m e r i c a ,  F i g u r e  1 p r e s e n t s  a  p l o t  o f  t h e  l e v e l  o f  

real consumption e x p e n d i t u r e s  ( r e l a t i v e  t o  G D P )  a g a i n s t  i t s  c o e f f i c i e n t  o f  v a r i a t i o n  ( v a r i a n c e  
/  m e a n ) .  ( T h e  a v e r a g e  r a t i o  o f  g o v e r n m e n t  c o n s u m p t i o n  /  G D P  t h u s  p r o x i e s  f o r  t h e

T h a t  i s ,  a l i g n m e n t  b e t w e e n  t a x e s  a n d  p r i m a r y  e x p e n d i t u r e s  -  r e m o v a l  o f  t h e  ‘ t a x  g a p ’ k  -  
m a y  b e  a c h i e v e d  b y  a  o n c e - a n d - f o r - a l l  r e d u c t i o n  in  y .  M o r e o v e r ,  a s  A l e s i n a  a n d  A r d a n g a  
( 1 9 9 8 )  s u g g e s t ,  f i s c a l  a d j u s t m e n t s  t h a t  e m p h a s i z e  e x p e n d i t u r e  r e d u c t i o n  r a t h e r  t h a n  t a x  
i n c r e a s e s  a r e  b o t h  m o r e  d u r a b l e  a n d  m o r e  l i k e l y  t o  i n c r e a s e  e c o n o m i c  g r o w t h .

F o r  d i s c u s s i o n s  o f  r e l a t e d  i s s u e s  in  L a t i n  A m e r i c a  s e e  G a v i n  a n d  P e r o t t i  ( 1 9 9 6 )  a n d  T a l v i  
a n d  V é g h  ( 2 0 0 0 ) .
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p e r m a n e n t  e x p e n d i t u r e  r a t i o  y ) .  A c c o r d i n g  t o  t h i s  c h a r t ,  c a s u a l  o b s e r v a t i o n  m a y  f a v o r  s u c h  a  
p o s i t i v e  r e l a t i o n s h i p  a m o n g  L a t i n  A m e r i c a n  c o u n t r i e s .

W h a t  i s  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  l e v e l  o f  g o v e r n m e n t  e x p e n d i t u r e s  a n d  r e a l  G D P  
v o l a t i l i t y ?  I n  t h e  t r a d i t i o n a l  p u b l i c  f i n a n c e  l i t e r a t u r e ,  s t a b i l i z a t i o n  w a s  a  k e y  r o l e  o f  t h e  
p u b l i c  s e c t o r .  M o r e o v e r ,  a c c o r d i n g  t o  r e c e n t  e v i d e n c e  p r e s e n t e d  b y  F a t a s  a n d  M i h o v  ( 2 0 0 1 ) ,  
a m o n g s t  i n d u s t r i a l i z e d  c o u n t r i e s ,  a  l a r g e r  p u b l i c  s e c t o r  i s  a s s o c i a t e d  w i t h  lower o u t p u t  
v a r i a b i l i t y .  H o w e v e r ,  s u c h  a  r e l a t i o n s h i p  i s  n o t  e v i d e n t  f o r  L a t i n  A m e r i c a .  F i g u r e  2  p r e s e n t s  
a  p l o t  o f  t h e  l e v e l  o f  real consumption e x p e n d i t u r e s  ( r e l a t i v e  t o  G D P )  a g a i n s t  t h e  v a r i a n c e  o f  
r e a l  G D P .  A c c o r d i n g  t o  t h i s  c h a r t ,  c a s u a l  o b s e r v a t i o n  m a y  a l s o  f a v o r  s u c h  p o s i t i v e  
r e l a t i o n s h i p  a m o n g  L a t i n  A m e r i c a n  c o u n t r i e s  b e t w e e n  t h e s e  t w o  v a r i a b l e s .  T h i s  s h o u l d  n o t  
b e  s u r p r i s i n g ,  s i n c e  m o r e  v a r i a b l e  g o v e r n m e n t  e x p e n d i t u r e s  s h o u l d  b e  a s s o c i a t e d  w i t h  m o r e  
v a r i a b l e  G D P .

V I Summary and Conclusions

T h i s  p a p e r  a t t e m p t e d  t o  c l a r i f y  s e v e r a l  l o o s e  n o t i o n s  r e g a r d i n g  r e s t r i c t i v e  f i s c a l  r u l e s  
a n d  t h e  c o n d u c t  o f  f i s c a l  p o l i c y  o v e r  t h e  b u s i n e s s  c y c l e .  F i s c a l  r u l e s  ( l i k e  G r a m m - R u d m a n -  
H o l l i n g s )  a r e  o f t e n  c a s t  a s  a n  “ e n e m y ”  o f  t h e  f i r s t - b e s t  ( R a m s e y )  o p t i m u m  o f  t a x  s m o o t h i n g .  
O f  c o u r s e ,  in  a n y  w e l f a r e  c o m p a r i s o n ,  i t  i s  e s s e n t i a l  t o  b e  c l e a r  a b o u t  e x a c t l y  what a r e  t h e

T h i s  i d e a  i s  n o t  u n d i s p u t e d .  F o r  e x a m p l e ,  in  t h e  t r a d i t i o n a l  p u b l i c  f i n a n c e  l i t e r a t u r e  
s t a b i l i z a t i o n  w a s  o n e  o f  t h e  p u b l i c  s e c t o r ’ s  k e y  r o l e s .  M o r e  r e c e n t l y ,  F a t a s  a n d  M i h o v  ( 2 0 0 1 )  
p r o v i d e  e v i d e n c e  -  f o r  industrialized c o u n t r i e s  -  t h a t  a  l a r g e r  p u b l i c  s e c t o r  i s  a s s o c i a t e d  w i t h  
l o w e r  o u t p u t  v a r i a b i l i t y .
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a l t e r n a t i v e s  u n d e r  c o n s i d e r a t i o n .  F i s c a l  p o l i c y  in  m a n y  e m e r g i n g  m a r k e t s  -  a n d  p a r t i c u l a r l y  
in  L a t i n  A m e r i c a  -  i s  p l a g u e d  b y  b u d g e t a r y  r i g i d i t i e s ,  w e a k  p r i m a r y  b a l a n c e s ,  a n d  v o l a t i l e  
t a x  r a t e s ,  e x p e n d i t u r e s ,  a n d  d e b t  /  G D P  r a t i o s .

A s  a  t h e o r e t i c a l  c o n s t r u c t ,  t h e  b e n e f i t s  o f  a  R a m s e y - s t y l e  t a x  s m o o t h i n g  r e g i m e  a r e  
c l e a r ;  o v e r  a n  i n f i n i t e  h o r i z o n ,  c o n s u m e r s  b e n e f i t  f r o m  l o w e r  a n d  l e s s  v a r i a b l e  t a x  r a t e s .  A  
m o r e  d i f f i c u l t  q u e s t i o n  i n v o l v e s  s h o r t e r  h o r i z o n s .  I f  a  p e r s i s t e n t  t a x  g a p  i s  e l i m i n a t e d  
( t h r o u g h  o n c e - a n d - f o r - a l l  m e a s u r e  t a x  a n d  e x p e n d i t u r e  m e a s u r e s )  w i l l  t a x  r a t e s  o r  
e x p e n d i t u r e s  b e c o m e  a p p r e c i a b l y  s m o o t h e r ?  S i m u l a t i o n s  p r e s e n t e d  in  t h i s  p a p e r  s u g g e s t e d  
t h a t  t h e  a n s w e r  t o  t h i s  q u e s t i o n  i s  ‘ y e s . ’ M o r e o v e r ,  w h i l e  s u c h  o n c e - a n d - f o r - a l l  m e a s u r e s  
m a y  b e  d i s t i n c t  f r o m  a  b a l a n c e d - b u d g e t  l a w  o r  o t h e r  f i s c a l  r e s t r i c t i o n ,  t h e  t w o  m a y  
n o n e t h e l e s s  c o m p l e m e n t  o n e  a n o t h e r .  I n  t h e s e  w a y s ,  t h a t  G r a m m - R u d m a n - H o l l i n g s  a n d  
F r a n k  R a m s e y  m a y  b e  “ f r i e n d s ”  r a t h e r  t h a n  “ e n e m i e s . ”

W h i l e  t h e  a s s u m p t i o n s  in  t h i s  p a p e r  w e r e  s i m p l e ,  m o r e  r e a l i s t i c  o n e s  m i g h t  b e  u s e d  in  
f u t u r e  w o r k .  F o r  e x a m p l e ,  b o t h  e x p e n d i t u r e s  a n d  t a x e s  m i g h t  s h a r e  s o m e  o f  t h e  b u r d e n  in  
f u r t h e r  s i m u l a t i o n s .  A l s o ,  f u t u r e  w o r k  m i g h t  s p e c i f y  c o n s u m e r  p r e f e r e n c e s  a n d  t h e  
p r o d u c t i o n  t e c h n o l o g y  m o r e  f u l l y .  A n d ,  b u d g e t a r y  r i g i d i t i e s ,  p u r e l y  a d - h o c  in  n a t u r e  in  t h i s  
p a p e r ,  m i g h t  i n s t e a d  r e f l e c t  s o m e  o p t i m i z a t i o n  p r o c e s s  i n  a  f u t u r e  o n e .

T h e r e  w e r e  a l s o  s o m e  k e y  t o p i c s  t h a t ,  w h i l e  o m i t t e d ,  w o u l d  b e  f r u i t f u l  e x t e n s i o n s  in  
f u t u r e  w o r k .  F o r  e x a m p l e ,  a n  e x t e n s i o n  o f  t h i s  w o r k  m i g h t  i n c l u d e  a  m o t i v a t i o n  f o r  d e f a u l t  
a n d  e n d o g e n o u s  b o r r o w i n g  c o n s t r a i n t s ,  a s  d i s c u s s e d  in  p r e v i o u s  s e c t i o n s .  A l s o ,  t h e  m o d e l  
m i g h t  b e  e x t e n d e d  t o  i n c l u d e  c h a n g e s  in  t h e  p r i c e  l e v e l ,  i n t e r e s t  r a t e  c h a n g e s ,  o r  b o t h  
( a c c o r d i n g  t o ,  f o r  e x a m p l e ,  t h e  r e c e n t l y - d e v e l o p e d  ‘f i s c a l  t h e o r y  o f  t h e  p r i c e  l e v e l . ’)
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U l t i m a t e l y ,  e c o n o m i c  t h e o r y  o u g h t  t o  b e  a b l e  c o m p a r e  a  G R H - l i k e  r u l e  a g a i n s t  
p o l i c e s  t h a t  c o u n t r i e s  c u r r e n t l y  p u r s u e .  T h e  a g e n d a  f o r  f u t u r e  r e s e a r c h  o n  t h i s  t o p i c  t h u s  
r e m a i n s  s i z e a b l e .
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T a b le  1
P rim a ry  S u rp lu s , D e b t  an d  G D P  G ro w th  

S e le c ted  L a tin  A m e ric a n  C o u n trie s

1996 1997 1998 1999 2000

Argentina
Primary surplus (ps,) 0.3 0.5 -0.8 0.5 Period avg. 0.1
Debt (b,) 38.1 41.3 47,4 50,8 Period avg. chg 4.2
GDP Growth (̂ ,) 8.1 3.8 -3,4 -0.5 Period avg. 2.0

Brazil
Primary surplus (ps,) -0.1 -] 0 3,] 3.5 Period avg. M
Debt (b,) 33.3 34,6 42.4 47 49,2 Period avg. chg 4.0
GDP Growth (X) . 2.7 3.3 0.2 0.8 0.8 Period avg. 1.5

Chile
Primary surplus (ps,) 2.7 0.4 -1.6 -3.2 -2.1 Period avg. -0.8
Debt (b,) 6.7 6.5 8.1 9,2 8,4 Period avg, chg 0.4
GDP Growth 7.4 7.4 3,9 -1.1 5.4 Period avg. 4.6

Coiom bia
Primary surplus (ps,) -0,1 -1,4 -0.7 -2.1 0.8 Period avg. -0.7
Debt(b,) 24,5 26.7 29.9 38.2 35.5 Period avg. chg 2.8
GDP Growth 2.1 3,4 0.5 -4.2 2.8 Period avg. 0.9

Costa Rica
Primary surplus (ps,) 2 1.4 [ Period avg. i.5
Debt (bj 33.6 27.7 30.3 Period avg. chg -1.7
GDP Growth 8.4 8.4 1.7 Period avg. 6.2

Dominican Republic
Primary surplus (ps,) -1,2 -1.2 -1.1 Period avg. -1.2
Debt (b,) 28,4 26.8 26 Period avg. chg -1.2
GDP Growth 7.3 S 7.8 Period avg. 7.7

El Salvador
Primary surplus (ps,) -0,1 -0.2 -0.2 Period avg. -0.2
Debt(b0 24.8 25.6 27.5 Period avg. chg 1,4
GDP Growth 3.2 3.4 2 Period avg. 2,9

Guatem ala
Primary surplus (ps,) -0.3 -1.4 -0.7 Period avg, -0.8
Debt (b,) 15.5 18.4 IS Period avg. chg 1.3
GDP Growth 5,1 3.8 3.6 Period avg. 4.2

Honduras
Primary surplus (ps,) 5.6 1.8 0.2 Period avg. 2,5
Debt (b,) 76.1 78.6 72.4 Period avg. chg -i.8
GDP Growth 2,9 -1.9 5.0 Period avg. 2.0

Mexico
Primary surplus (ps,) 3.5 2.2 0.4 1 1.5 Period avg. 1,3
Debt (b,) 50 46.6 50 46.7 41.7 Period avg. chg -2.1
GDP Growth 5.2 6.8 5.0 3.6 6.6 Period avg. 5.5

Peru
Primary surplus (ps,) 1.2 -0.8 -0.9 Period avg. -0,2
Debt (b,) 42.7 42.8 45.9 Period avg. chg 1.6
GDP Growth -0.5 0.9 3,1 Period avg. 1.2

Uruguay
Primary surplus (ps,) 0,5 0.5 0.9 -2.1 -1.2 Period avg. -0.8
Debt(bJ 31.3 31.8 34.2 40.1 45.8 Period avg. chg 4,7
GDP Growth 5.6 4.9 4.7 -3.2 -1.0 Period avg. 0.2

S o u rc e s :  IM F  S ta f f  R e p o r ts  /  R e c e n t  E c o n o m ic  D e v e lo p m e n ts  (v a r io u s ) ; fo r C en tra l A m e ric a n  /  C a r ib b e a n  C o u n trie s , 
O ffe rd a h l (2 0 0 2 ).
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Table 2
Alternative Fiscal Regimes; Simulation Results

Probability of borrowing constraint k  = 0.0

■ -
..... .................................... r

5 - y e a r  h o r iz o n  (T = 5 ) .................... 1 1 0 - y e a r  h o r iz o n  (T = 1 0) ................... 2 0 - y e a r  h o r iz o n  (T = 2 0 )
T ps h r T ps h r X i ps h r

5 tax rate pri. sur debt (end per.) lax rate pri. sur debt (end per.) tax rate pri. sur debt (end per.) j
S m o o th in g  (RO) i

A v e r a g e 0 .2144 0 .0137 0 ,5033 0 .2144 0 .0137 0 .5027 ’ 0 .2 1 4 4 0.0138 0 .5065  j
V a ria n c e 0.0000 0.0001 0 .0017 0 .0000  i 0.0001 0.0025 0 .0 0 0 0 0.0001 0 .0 0 5 0  i 

0 .3 3 6 0  iM in im u m 0.2144 0 .0029 0.3931 0 .2144 -0 .0022 0.3818 0 .2 1 4 4 1 -0.0062
M ax im u m 0.2144 0.0238 0 .6476 0 .2144 0 .0 2 7 9 0.6773 0 ,2 1 4 4 1 0.0312 0 .7 5 3 9  1

i i" B a la n c e d  B u d g e t" R u le  ( R l) 1
A v e r a g e 0.2127 0 .0119 0 .5105 0.2125 0 .0118 0.5220 0.2131 0 .0125 1 0 .5418
V a ria n ce 0.0005 0.0005 0 .0057 0 .0006 0 .0007 0 .0124 0 ,0007 0.0008 0 .0273  i
M in imu m 0.1889 -0 .0104 0 .3305 0 .1734 -0 .0 2 7 7 0.2897 0 .1 6 1 6 -0.0404 0 .1915  ;
M  ax im um 0.2347 0 .0334 ____ 0 .7395 0.2485 0 .0 4 9 4 _ 1.0340 0.2611

::....
0 .0636 1.0905 i

G e n 'l F is c a l  R e a c tio n  (R 2), k  =  .03, 3 = 8 n
A v e r a g e 0.1812 -0 .0196 0 .6425 0 .1827 -0 .0 1 8 0 0.8241 0 .1869 -0 .0137 1 1 .2099
V a ria n c e 0 .0004 0 .0004 0 .0052 0 .0007 0 .0 0 0 7 0.0135 0 .0012 0.0013 0 .0 4 4 0
M in im u m 0.1598 -0 .0395 0 .4 6 1 4 0 .1427 -0 .0 5 8 4 0 .5624 0 .1198 -0.0815 0 .7195
M ax im um 0.2012 0 .0000 0 .8703 0.2205 0.0211 1.3335 0 .2 5 4 0 0 .0546 1.9449

i
G e n ’l F is c a l  R e a c tio n  (R 2), k  =  .05, p =  .8 !

A v e r a g e 0.1618 -0 .0389 0 .7237 0 .1644 -0 .0363 1.0099 : 0 .1709 -0 .0297 1.6197
V a ria n ce 0.0005 0 .0004 0 .0056 0 .0009 0 .0 0 0 9 0.0162 1 0 .0 0 1 9 i 0 .0020 0 .0 6 2 0

; M in im u m 0.1390 -0.0601 0 .5325 0 .1189 -0 .0 8 1 9 0.7177 i 0 ,0873 1 -0 .1136  1 1.0277
1 M ax im u m L 0.1834 -0 .0180 0 .9624 0 .2084 0 .0086 ' i'.5650 f 0.2581 i.... L . 0.0580 1 2 .5098

N o te s : Unconstrained re g im e s  a re : (RO) s m o o th in g : T (0 )= Y + (r-X )/(l+ X )b’’', p s (0 ) ,  =  Y [ l-w ,]+ ( rA ) /( l+ X )b ’’; ( R l )  n e a r -b a la n c e d  b u d g e t: T (l)i= Y +(r-X ,*)/(l+ A .,*)bt.|, p s ( l ) i  =  y [ l -  
W t]+ [( l+ r) /( l+ X * )]b t.i;(R 2 )  g e n e ra l re a c tio n : x (2 ),=  y -K + p b n  , k  > 0 , P > 0 ,p s (2 ) , =  - k  +  p b n ;

Constrained re g im e s  a re : (RO): x (0 ‘̂ ), =  m a x { x ( l) „  x(0)t} , pslO*^)! =  m a x { p s ( l ) „  p s(0 ),} ; (R 2 ): x (2 ‘̂ )t =  m a x { x ( l) i ,  x(2)t} , p s(2 ^)t =  m a x { b r ( l ) „  br(2X };

71*' =  p ro b a b il i ty  o f  c o n s tra in t in a n y  p e r io d , x =  ta x  ra te , y =  ra tio  o f  g o v e rn m e n t e x p e n d itu re s  to  p e rm a n e n t o u tp u t ,  r  =  in te re s t ra te , X =  g ro w th  o f  p e rm a n e n t o u tp u t, X*, =  expected 
o u tp u t g ro w th , b = ra tio  o f  d e b t to  o u tp u t, Wj =  ra tio , p e rm a n e n t/to ta l  o u tp u t  in  p e r io d  t;

For all simulations, X = 4 % ,  r =  7 % ,  b (in it ia l)= b " '= 0 .5 , y =  0 .2 , va ria n ce  o f  te m p o ra ry  output =  0 ,5  * p e rm a n e n t output. N u m b e r  o f  dra w s =  5 0 0 .
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Table 3
Alternative Fiscal Regimes: Simulation Results

Probability of borrowing constraint n = 0.3

5 -y e a r  h o r iz o n  (T = 5 )____________ 1 0 - y e a r  h o r iz o n  (T = 1 0 ) 2 0 - y e a r  h o r iz o n  (T = 2 0 )
X ps } b r X ps j h r X ps h r

debt (end per.)

0 .4 4 8 0
S m o o th in g  (RO)

tax rate pri. sur debt (end per.) tax rate pri. sur 

0 .0 1 6 1  ”

debt (end per.)

....... 0.4789

tax  rate 

.........0 .2168

pri. sur

A v e r a g e 0.2164 0.0157  i 0 .4949 0.2168 0.0162
V a ria n c e 0.0001 0.0001 0.0023 0.0001 0 .0002 ____ 0.0037  _

0.3173
____0 .0001_____

0 .2144
0.0002 0 .0 0 7 4

M in im u m 0.2144 0.0038 0.3361 0.2144 -0 .0012 -0 .0055 0 .2 2 0 8
M ax im u m 0.2220 0.0281 0 .6476 0.2305 0 .0362 0.6657 0.2403 0.0442 0 .7 3 3 2

" B a la n c e d  B u d g e t"  R u le  (R l)  
A v e r a g e  
V a ria n c e

----------------------- ............ ..........  -
0 .2131
0 .0007

0.0125
0.0008

0 .54180.5105
0 .0057

0.5220
0.0124

0.2127 0.0119 0.2125 0 .0118
0.0005 0.0005 0.0006 0 .0007 0 .0273

M in im u m 0.1889 -0 .0104 0.3305 0.1734 -0 .0 2 7 7 0.2897 0 .1616 -0 .0404 0 .1915
M ax im u m 0.2347 0.0334 0.7395 0.2485 0 .0494 1.0340 0.2611 0.0636 1.0905

G e n 'l F is c a l  R e a c tio n  (R 2), k  =  .03, p =  .8
2  0.1951 

0.0013
A v e r a g e 0.1908 -0 .0099 0.6007 0.1919 -0 .0088 0.7267 -0.0055 0 .9857
V a ria n c e 0.0007 0.0007 0.0062 0.0009 0 .0 0 1 0 0.0149 0.0014 0 .0 4 0 0
M  in imu m 0.1645 -0 .0356 0.3848 0.1485 -0 .0 5 2 9 0.4148 0 .1300 -0.0714 0 .4244
M ax im u m 0.2183 0.0177 0.8091 0.2394 0 .0398 1.1669 0 .2685 0.0697 1.6753

G e n 'l F is c a l  R e a c tio n  (R 2), k  =  .05, p =  .8
J  - oH 6 4 _  ~  

0.0023 
' '" -0 .0968

3  J .2 6 9 7  ~ ~  
0 .0595  
0 .5569

A v e r a g e 0.1774 -0.0233 0.6576 0.1792 -0 .0 2 1 5 0.8573 ____0JJ42
0 .0022

'^"'*’1 )4 0 4 3
V a ria n c e 0.0011 0.0011 0.0081 0.0015 0 .0015 0.0208
M in imu m 0.1454 -0 .0549 0.4171 0.1277 -0 .0 7 3 5 0.4871
M ax im u m 0.2136 0.0132 0.8715 0.2410 0 .0 4 1 2 1.3886 0.2813 0.0820 2 .1524

N o te s : Unconstrained re g im e s  a re : (RO) sm o o th in g : T (0)= y+(r-A .)/(l+?i,)b '’’, p s (0 )i =  Y [l-w ,]+ (r-A ,)/(l+ ?^ )b '’; ( R l )  n e a r -b a la n c e d  b u d g e t: t ( l ) t = 7 + (r-X ,* )/( l+ ;\ .i ')b n , p s ( l ) ,  =  y[ 1- 
w j + [ ( l + r ) / ( l + X ”)]b ,., .(R 2 )  g e n e ra l re a c tio n : x (2 ),=  Y-K+pbi.] , k > 0, P > 0 ,p s (2 ) t  =  -k  +  p b n ;

Constrained re g im e s  a re : (RO): x(0'^)t =  m a x { x ( l) „  x(0)e}, psCO*^), =  m a x { p s ( l ) t ,  p s(0 )i} ; (R 2 ): x (2 ‘̂ )t =  m a x { x ( l) i ,  x(2)i} , p s (2 ‘̂ ), =  m a x { b r ( l ) i ,  b r(2 ),} ;

i f  = p ro b a b il i ty  o f  c o n s tra in t in  a n y  p e r io d , x =  ta x  ra te , y = ra tio  o f  g o v e rn m e n t  e x p e n d itu re s  to  p e rm a n e n t o u tp u t, r  =  in te re s t ra te , X =  g ro w th  o f  p e rm a n e n t o u tp u t, =  
expected o u tp u t  g ro w th , b = ra tio  o f  d e b t to  o u tp u t, w, =  ra tio , p e m ra n e n t/ to ta l  o u tp u t in  p e r io d  t;

For all simulations, X = 4 % ,  r  =  7 % ,  b (in it ia l )= b ''= 0 .5 , y =  0 .2 , va ria n ce  o f  te m p o ra ry  o u tp u t =  0.5 * p e rm a n e n t output. N u m b e r  o f  d ra w s =  5 0 0 .
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Table 4
Alternative Fiscal Regimes: Simulation Results

Probability of borrowing constraint k  = 0.5

■“ !------- .................................. T
_________  . . . 1 ..................  .......1 1

! i

T
1 5 - y e a r  h o r iz o n  (T==5) j a r  h o r iz o n  (T== 10) 2 0 - y c a r  h o r iz o n  (T = 2 0 )
!

T ps b r T ps b r T ps b r

tax rate pri. sur debt (end per.) tax  rate pri. sur debt (end per.) tax rate pri. sur debt (end per.)
S m o o th in g  (RO)

A v e r a g e
V a ria n c e

0.2178 0.0171 0 .4894 0.2183 0 .0176 0 .4639 0.2181 0.0175 0.4135
i 0.0001 0 .0002 0.0025 0.0001 0.0002 0 .0042 0.0001 0 .0002 0 .0079  j

M in im u m 0.2144 0.0048 0.3311 0 .2144 -0 .0004 0 .2979 0.2144 -0 .0 0 5 0 0 .2022  !

M ax im u m T 0.2261 0 .0302 0.6476 0.2373 0.0400 0 .6657 0.2463 0 ,0486 0.7286  !

1

" B a la n c e d  B u d g e t"  R u le  (R l)
A v e r a g e 0.2127 0 .0119 0 .5105 0 .2125 0 J 1 1 8 ....... 0 .5220 0.2131 0.0125 ____ 0.5418____
V a ria n c e 0.0005 0.0005 0.0057 0 .0006 0.0007 0 .0124 0.0007 0.0008 0.0273
M  in im um 0.1889 -0 .0104 0.3305 0.1734 -0 .0277 0 .2897 0.1616 -0 .0 4 0 4 0.1915 1

i M ax im u m 0.2347 0.0334 0.7395 0.2485 0.0494 1.0340 0.2611 0 .0636 1.0905

iG en 'l F is c a l  R e a c tio n  (R 2), k  =  .03, p = .8
A v e r a g e 0.1973 -0 .0034 0 .5729 0 .1980 -0 .0027 0.6631 0.2004 -0 .0002 0.8448
V a ria n c e 0.0007 0 .0007 0.0063 0 .0010 0.0010 0 .0146  1 0.0012 0.0013 0.0355
M in im u m 0.1689 -0 .0312 0.3311 0 .1530 -0 .0480 0 .3585 0 .1367 -0 .0648 0.3827
M axim um 0.2254 0 .0248 0.7835 0.2456 0.0460 1.0272 0 .2696 0.0711 1,5422

G e n ’l F is c a l  R e a c tio n  (R 2), k  =  .05, 6 = .8
A v e r a g e 0.1879 -0 .0128 0 .6134 0.1891 -0 .0116 0 .7566 0.1928 -0 .0078 1.0482
V a ria n c e 0.0012 0 .0012 0 .0086 0.0015 0 .0016 0 .0205 0.0020 0.0021 0.0527
M in im u m 0.1517 -0 .0487 0.3311 0.1343 -0 .0669 0 .3987 0.1149 -0 .0 8 6 4 0.4878
M ax im u m 0.2239 0.0235 0.8715 0.2489 0.0492 1.2082 0.2811 0.0823 i 1.9347

N o te s : Unconstrained regimes a re : (RO) sm o o th in g : T (0 )= y+ (r-A .)/(l+ X )b’’', p s (0 ) , =  y [l-w ,]+ (r-A ,)/(l+ X )b * ’; ( R l )  n e a r -b a la n c e d  b u d g e t: t ( l ) [ = 7 +(r-A ,,*)/(l+X i*)bi.i, p s ( l ) ,  =  y [ l -  
W t]+ [ ( l+ r ) / ( l+ ^ * ) ]b n ;(R 2 )  g e n e ra l re a c tio n : x (2)i=  Y-ic+pb,.| , k > 0, p > 0 ,p s (2 ) t  =  - k +  p b n -

Constrained re g im e s  are: (RO): =  m a x { x ( l) t ,  x (0)t} , psCO*^)! =  m a x { p s ( l ) „  p s (0 ) ,} ; (R 2 ): x(2'^), =  m a x { x ( l) „  x (2),} , p s (2 ‘̂ )i =  m a x { b r ( l ) , ,  b r(2 )t} ;

7c^ =  p ro b a b il i ty  o f  c o n s tra in t in  a n y  p e r io d , x =  tax  ra te , y =  ra tio  o f  g o v e rn m e n t e x p e n d itu re s  to  p e n n a n e n t  o u tp u t, r  =  in te re s t ra te , X =  g ro w th  o f  p e rm a n e n t o u tp u t,  X*, =  
expected o u tp u t g ro w th , b = ra tio  o f  d e b t to o u tp u t, w , =  ra tio , p e n n a n e n t / to ta l  o u tp u t  in  p e r io d  t;

For all simulations, X  =  4 % ,  r  =  7 % ,  b (in it ia l)= b '’= 0 .5 , y =  0 .2 , v a ria n c e  o f  te m p o ra ry  o u tp u t =  0 .5  * perm a n e n t output. N u m b e r  o f  d ra w s =  500.
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