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The purpose o f Stockman's paper i s t w o f o l d : F i r s t , i t 

promotes a type o f s t o c h a s t i c comparat ive s t a t i c s (SCS) as an 

a l t e r n a t i v e to standard d e t e r m i n i s t i c comparat ive s t a t i c s (DCS). 

Second, i t shows how the degree o f completeness o f markets, here 

i n t e r n a t i o n a l f i n a n c i a l markets, may be c r u c i a l fo r the SCS r e 

s u l t s . Stockman accompl ishes t h i s through a s e r i e s of examples 

that c l e a r l y i l l u s t r a t e h i s p o i n t s , and I have noth ing to add to 

them. Instead I w i l l expand on h i s two main themes. 

Comparative S t a t i c s : D e t e r m i n i s t i c Versus S t o c h a s t i c 

When we study a dynamic economy, we are o f ten concerned 

wi th how the economy w i l l respond to va r ious types of shocks . We 

would l i k e to perform experiments in which these shocks can be 

i n te rp re ted as tak ing p lace in a s i n g l e economy i n rea l t ime, tha t 

i s , ca lendar t ime. I argue that there i s no l o g i c a l l y c o n s i s t e n t 

way to ca r ry out such experiments i n a d e t e r m i n i s t i c s e t t i n g . 

However, i n a s t o c h a s t i c s e t t i n g such experiments are s t r a i g h t 

forward . 

In a d e t e r m i n i s t i c s e t t i n g , shocks are c l a s s i f i e d as 

e i t h e r " u n a n t i c i p a t e d " or " a n t i c i p a t e d . " With unan t i c i pa ted 

shocks we cons ider an economy in which agents are assumed to know 

the fu tu re w i th c e r t a i n t y and then we ask what happens i f some 

event unexpectedly o c c u r s . Th i s ques t ion i s i l l - p o s e d s i n c e we 

so lve fo r an e q u i l i b r i u m c o n d i t i o n a l on c e r t a i n assumptions which 

we then v i o l a t e in our thought exper iment . Th i s makes our e x p e r i 

ment i n t e r n a l l y i n cons i s t en t and, hence, n o n s e n s i c a l . 

A s imple example should make t h i s c l e a r . Cons ider a 

wor ld in which Stockman knows that h i s house w i l l never burn 
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down. Now suppose that i t does. What happens? Th is ques t ion i s 

i l l - p o s e d because i f Stockman knew h i s house could burn down, he 

would have had enough sense to have a l ready bought some i n s u r 

ance—or a t l e a s t a f i r e e x t i n g u i s h e r . 

More g e n e r a l l y , the l o g i c a l problem i s the f o l l o w i n g . 

We s t a r t by assuming there i s , us ing Ar row's te rmino logy, a s i n g l e 

p o s s i b l e s t a te o f the wor ld . Par t o f t h i s s t a t e i nc ludes 

Stockman's house s i t t i n g there in f i n e c o n d i t i o n . Given t h i s 

s t a t e we de f i ne the n a t u r a l commodity space and we de f i ne p r e f e r 

ences over t h i s space. We can then compute e q u i l i b r i u m a l l o c a 

t i ons and we l fa re fo r t h i s economy. However, se r i ous problems 

a r i s e i f we attempt to eva lua te e q u i l i b r i u m a l l o c a t i o n s and w e l 

fa re in some "unexpected" s ta te o f the wor ld in which Stockman's 

house has burned down. S ince these a l l o c a t i o n s are not conta ined 

in our o r i g i n a l commodity space and our pre ference order i s not 

even de f ined over such a p o i n t , I have no idea what the word 

we l fa re means in t h i s con tex t . 

In order to avo id a p o s s i b l e misunders tand ing . I shou ld 

expand on one sma l l po i n t . I f we s imply ignore these l o g i c a l 

d i f f i c u l t i e s and i n t e r p r e t such experiments as i f they were con

ducted i n a t r u l y s t o c h a s t i c wo r l d , then there are s p e c i a l cases 

in which we may get the " r i g h t " answer. In p a r t i c u l a r , i f in the 

s t o c h a s t i c wor ld e i t h e r there i s no p o s s i b i l i t y f o r sha r i ng r i s k — 

because o f the market s t r u c t u r e or the p h y s i c a l environment—or 

there i s no value in shar ing r i s k—because agents are r i s k neu

t r a l — t h e n we w i l l get the r i g h t answer in the analogue de te rm in 

i s t i c environment in the sense that we w i l l ob ta in the same numer

i c a l va lues fo r the consumption a l l o c a t i o n s e i t h e r way. 



An example of such a s t o c h a s t i c environment i s a r e p r e 

sen ta t i ve agent Lucas - t ree economy, that i s , a pure exchange 

economy populated by agents who have i d e n t i c a l pre ferences and 

who, f o r every p o s s i b l e r e a l i z a t i o n o f u n c e r t a i n t y , have i d e n t i c a l 

endowments. In such a model no matter how we conduct our e x p e r i 

ments and no matter what we assume about markets , the e q u i l i b r i u m 

w i l l always be " d o n ' t t rade and eat your own f r u i t . " Th i s may be 

a u s e f u l model fo r s tudy ing asse t p r i c e s , but i t i s not very 

use fu l f o r s tudy ing t r ade . As soon as we add a l i t t l e he te ro 

genei ty to t h i s env i ronment—ei ther i n p re ferences or in endow

ments—how we conduct our thought exper iments and what we assume 

about market s t r u c t u r e become c r u c i a l . [For an a n a l y s i s o f how 

such experiments work in a Lucas model w i th heterogenous agen ts , 

see Backus and Kehoe (1987) . ] 

F i n a l l y , some may attempt to sa lvage DCS experiments as 

reasonable approximat ions to SCS experiments in which the shocks 

under cons ide ra t i on occur " r a r e l y . " However, they cannot be 

sa lvaged . For example, an SCS experiment in an economy where 

there i s a smal l p o s i t i v e p r o b a b i l i t y o f a house burn ing down w i l l 

t y p i c a l l y be v a s t l y d i f f e r e n t from a DCS experiment in an economy 

where there i s a zero p r o b a b i l i t y o f a house burn ing down. 

With the other type o f d e t e r m i n i s t i c shocks—the a n t i c i 

pated shocks—we cons ider two d i s t i n c t s e t t i n g s fo r some economi

c a l l y exogenous v a r i a b l e . For each s e t t i n g , we so l ve f o r a sepa 

ra te pe r fec t f o r e s i g h t e q u i l i b r i u m and then compare the endogenous 

v a r i a b l e s , p r i c e s , and a l l o c a t i o n s ac ross the e q u i l i b r i a . From 

t h i s d e s c r i p t i o n i t i s c l e a r that these comparisons cannot be 



i n t e rp re ted as tak ing p lace in a s i n g l e economy in r e a l t ime . 

Rather , fo r economies s p e c i f i e d a t the country l e v e l , they should 

be i n te rp re ted as c ross -coun t r y exper iments . Thus, even though 

they are i n t e r n a l l y c o n s i s t e n t , they are use less fo r many o f the 

thought experiments we want to c o n s i d e r . 

In a s t o c h a s t i c s e t t i n g , i t i s s t r a i g h t f o r w a r d to model 

shocks tha t take p lace in r e a l t ime . The bas i c a lgo r i t hm fo r 

conduct ing c o n s i s t e n t experiments i n v o l v i n g a shock to an exoge

nous v a r i a b l e i s the f o l l o w i n g : 

• Consider an economy in which agents p lace a p o s i t i v e 

p r o b a b i l i t y on a t l e a s t two va lues of t h i s v a r i a b l e . 

Compute one e q u i l i b r i u m in which agents engage in a l l 

mutua l ly b e n e f i c i a l t rades and i n which t h e i r expec ta t i ons 

are conf i rmed. 

Draw d i f f e r e n t time paths o f r e a l i z a t i o n s o f the exogenous 

s t o c h a s t i c v a r i a b l e s . 

Compare e q u i l i b r i u m p r i c e s and a l l o c a t i o n s ac ross these 

r e a l i z a t i o n s . 

In t h i s setup we can compute cross-moments between any v a r i a b l e s 

o f i n t e r e s t . [For i n t e r e s t i n g examples o f t h i s a l g o r i t h m , see 

Svensson (1985) and Stockman and Svensson ( 1 9 8 5 ) . ] 

For some v a r i a b l e s , such as endowments or p r o d u c t i v i t y , 

these experiments have a s t r a i g h t f o r w a r d i n t e r p r e t a t i o n . However, 

fo r government p o l i c y v a r i a b l e s the i n t e r p r e t a t i o n i s l e s s 

c l e a r . In h i s paper. Stockman models government p o l i c i e s as 

exogenous s t o c h a s t i c v a r i a b l e s . The p o l i c y experiments he c o n s i d -
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ers are comparisons ac ross r e a l i z a t i o n s o f these p rocesses . How 

should we i n t e r p r e t such exper iments? That depends on the under

l y i n g model o f government behav io r . 

Suppose that we assume a government i s a s i n g l e adm in i s 

t r a t i o n that chooses a p o l i c y func t i on to maximize i t s o b j e c 

t i v e s . Th is func t i on w i l l have as arguments the s t a t e v a r i a b l e s 

o f the economy which i n c l u d e , among other t h i n g s , a l l exogenous 

s t o c h a s t i c v a r i a b l e s . As in Stockman's model, government p o l i c y 

w i l l f o l l ow a s t o c h a s t i c p rocess . However, there are some d i f f e r 

ences. B a s i c a l l y , we have pushed the exogenous unce r t a i n t y back 

to a deeper l eve l—back from the l e v e l o f an i n s t i t u t i o n c a l l e d 

the government to the more p r i m i t i v e l e v e l o f agents ' t a s t e s and 

technology. As a r e s u l t , p o l i c y in t roduces no new randomness i n t o 

the economy. Of course , i f we in t roduce shocks i n t o the govern

ment o b j e c t i v e f u n c t i o n , government p o l i c y w i l l add to the random

ness . However, i f we s t a r t b u i l d i n g a model of these shocks , we 

w i l l end up wi th them being func t i ons o f the o r i g i n a l p r i m i t i v e 

shocks. Government p o l i c y w i l l aga in in t roduce no new random

ness . I w i l l d i s cuss the i m p l i c a t i o n o f t h i s i n a moment. For 

now, simply r e a l i z e tha t in t h i s i n t e r p r e t a t i o n we are i n v e s t i g a t 

ing the opera t ing c h a r a c t e r i s t i c s o f the economy under a s i n g l e 

p o l i c y regime, where I de f i ne a regime to be a p a r t i c u l a r p o l i c y 

func t ion o f the government. Mote that a l though we can g ive the 

word regime many reasonable d e f i n i t i o n s , I w i l l use i t in the 

concrete sense j u s t d e s c r i b e d . 

Suppose now, however, tha t we are i n t e res ted in compar

ing outcomes ac ross regimes. One way to do t h i s i s to s p e c i f y two 
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d i f f e r e n t o b j e c t i v e f unc t i ons fo r the government and then so l ve 

fo r two e q u i l i b r i a . In the f i r s t e q u i l i b r i u m , agents c o r r e c t l y 

b e l i e v e that w i th p r o b a b i l i t y one the government maximizes the 

f i r s t o b j e c t i v e f u n c t i o n ; in the second e q u i l i b r i u m , agents c o r 

r e c t l y b e l i e v e that w i th p r o b a b i l i t y one the government maximizes 

the second o b j e c t i v e f u n c t i o n . Although we can compare the oper 

a t i n g c h a r a c t e r i s t i c s o f these two regimes, we cannot i n t e r p r e t 

comparisons across these e q u i l i b r i a as r e a l - t i m e exper iments fo r 

the same reasons as be fo re . 

There i s , however, an a l t e r n a t i v e to t h i s type o f exper 

iment. Suppose that the government i s composed o f a sequence o f 

a d m i n i s t r a t i o n s wi th p o s s i b l y d i f f e r i n g o b j e c t i v e f u n c t i o n s . 

Suppose, f o r s i m p l i c i t y , that there are only two p o s s i b l e adm in i s 

t r a t i o n s and tha t fo r some a s - y e t - t o - b e - s p e c i f i e d process the 

government swi tches randomly between them. Then, f o r each admin

i s t r a t i o n we can so l ve f o r a p o l i c y f u n c t i o n , and we can so l ve f o r 

a s i n g l e e q u i l i b r i u m and c o n s i s t e n t l y compare ac ross these r e 

gimes. As f a r as I know, t h i s i s the only way to c o n s i s t e n t l y 

compare regimes in a way that can be i n t e rp re ted as tak ing p l ace 

in a s i n g l e economy in r e a l t ime. [For a good e x p o s i t i o n o f these 

i deas , see Cooley , LeRoy, and Raymon (1984) . ] 

S ince the main po in t o f Stockman's paper i s to show how 

the degree o f completeness o f markets can a f f e c t SCS r e s u l t s , he 

does not need to develop a deep model o f government behav io r . 

However, the nature of the under l y ing model i s important f o r two 

reasons: i t c l a r i f i e s the p o s s i b l e i n t e r p r e t a t i o n s o f Stockman's 

exper iments, and i t he lps us th ink about what f i n a n c i a l markets we 

need i n order to have complete markets . 
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In Stockman's model the fundamental unce r t a i n t y i s i n 

government p o l i c y i t s e l f . In t h i s se tup , to have complete markets 

Stockman needs s e c u r i t i e s that pay o f f as f unc t i ons o f government 

p o l i c y . With casua l r ead ing , we may leave Stockman's paper w i th 

the mistaken impression that i f we do not see s e c u r i t i e s tha t 

e x p l i c i t l y depend on government p o l i c i e s , then we n e c e s s a r i l y have 

incomplete markets . With more c a r e f u l r e a d i n g , however, we r e a l 

i z e that t h i s i s s imply because Stockman took a u s e f u l sho r t cu t i n 

modeling government behav io r . With a deeper model o f government 

behav io r , government p o l i c y w i l l i t s e l f be a f unc t i on o f o ther 

s t o c h a s t i c v a r i a b l e s , such as p r o d u c t i v i t y . In t h i s case , to have 

complete markets we do not need s e c u r i t i e s that depend on govern 

ment p o l i c y d i r e c t l y ; we only need to have enough s e c u r i t i e s that 

are c o r r e l a t e d w i th the p r i m i t i v e s t o c h a s t i c e lements. 

Market Completeness and S t o c h a s t i c Comparative S t a t i c s 

Stockman's second purpose i s to i n v e s t i g a t e how the 

degree of completeness of i n t e r n a t i o n a l f i n a n c i a l markets a f f e c t s 

the r e s u l t s of SCS. To show t h i s , Stockman conducts exper iments 

in two po la r reg imes: one wi th complete i n t e r n a t i o n a l f i n a n c i a l 

markets and another wi th no i n t e r n a t i o n a l f i n a n c i a l markets . The 

punch l ine o f these examples i s that the r e s u l t s may d i f f e r w ide ly 

across the regimes. 

Loosely speak ing , the i n t u i t i o n f o r these examples i s as 

f o l l o w s . With complete markets , op t ima l behavior by agents i n 

vo lves e l i m i n a t i n g a l l d i v e r s i f i a b l e income e f f e c t s , wh i l e w i th 

incomplete markets , agents are a r t i f i c i a l l y cons t ra ined so tha t 

they cannot e l i m i n a t e a l l of these e f f e c t s . In both c a s e s , how-


