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Recession and Demand Management: 
An I l l u s t r a t i v e Example 

by John Bryant 

The use of demand management by the government has come under severe 

attack recent ly . In p a r t i c u l a r , varying the government's f inancing mix between 

taxing and money and bond creation in order to af fect the business cycle has been 

d iscred i ted. This paper w i l l i l l u s t r a t e through simple example that, in con

t r a s t , expenditure demand management may, indeed, be j u s t i f i e d . 

Before one can analyze expenditure demand management, one must f i r s t 

have a model of recession. One at t r ibute of the economy that i s widely accepted 

i s that the economy i s not inherently unstable. I f t h i s property i s to be 

adhered to in one's model, then one of the f i r s t tasks i s to determine the source 

of shocks that generate recessions. 

There are three possible sources of shock that must be considered. 

F i r s t , there are shocks to technologies. Second, there are shocks to prefer

ences. Third, there are stochastic nonneutral government p o l i c i e s . We w i l l 

discuss the second two, re ject them, and turn to the f i r s t source of shocks for 

our model. 

A common way to introduce shocks to a model i s through random prefer

ences. The major problem with th is source i s that i t just does not seem be l iev 

able. Can one r e a l l y explain recessions by sudden massive changes i n taste? 

Certainly i f i n d i v i d u a l s ' costs are random but independently d i s t r i b u t e d , the 

law of large numbers i s at work i n spades in an economy the s ize of ours. One can 

eas i ly think of examples of fads which are not independently d i s t r i b u t e d . But 

these fads t y p i c a l l y involve a t r i v i a l proportion of GNP and involve switches 

among eas i ly substitutable consumer items, not switches between major categories 

of output. Moreover, explaining recessions by shocks to preferences r e a l l y i s 
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g iv ing up on economics. The very purpose of economics i s to explain economic 

behavior in a given environment. The subject of the study, economic behavior, 

should not be the pr imit ive of the model! This r e a l l y i s just a version of 

Keynes' unhelpful assumption that i t i s "animal s p i r i t s " that determine the 

business cyc le. 

A second p o s s i b i l i t y i s stochastic nonneutral government p o l i c y . The 

problem with th is explanation i s that there should not be such p o l i c i e s . Whether 

one has the Lucas (8) model of nonneutral unanticipated money shocks or the 

Bryant-Wallace (6, 7) model of permanently nonneutral monetary p o l i c y , the con

clusion i s the same. Systematic p o l i c i e s dominate random ones. I t seems 

unreasonable to write about the optimal expenditure pol icy response to sub-

optimal p o l i c y . I f one can convince the government to fol low optimal expenditure 

p o l i c y , then why cannot one convince the government to cease the suboptimal 

pol icy generating the recessions i n the f i r s t place? I f i t i s the expenditure 

pol icy i t s e l f that i s generating the shocks, then our model of optimal expen

diture pol icy i s one without recessions. 

The las t p o s s i b i l i t y i s that i t i s shocks to technology that disturb 

the economy. This explanation must address the fact that a l l our data suggest 

that i t i s demand shocks not supply shocks that precede a recession. This fact 

i s , of course, one of the reasons that shocks to preferences have been a popular 

assumption. The tack taken i n our model i s the obvious answer to th is problem. 

It i s an antic ipated future shock to technology that changes demand. Such a n t i 

cipated future shocks do not, of course, appear in the current data set. 

A model of recession need not only specify the source of shocks. One 

natural ly has certa in s t y l i z e d facts concerning the "business cycle" that one 

wants the model to generate. There are three s t y l i z e d facts which th is model i s 

designed to produce. F i r s t , the economy generally moves along a f u l l employment 
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path. Secondly, employment occasionally f a l l s rapidly and then converges back to 

the f u l l employment path. Last ly , the economy has the p o s s i b i l i t y of having a 

deep recession from which i t does not converge back to the f u l l employment path. 

In the model of recession, we consider government expenditure demand 

management. Demand management through financing p o l i c i e s i s not considered 

because i t has elsewhere been found to be u n j u s t i f i e d . I t i s true that in a 

Bryant-Wallace (6, 7) framework changing transactions costs over the business 

cycle could j u s t i f y an act ive Federal Reserve p o l i c y . However, such a pol icy 

would be more in the nature of an accommodation than demand management. 

Expenditure demand management i s not j u s t i f i e d in our model by market 

f a i l u r e . This contrasts to recent Keynesian attempts to resurrect demand 

management (see Azariadis (2)) . Such models assume that an incompleteness i n 

f i n a n c i a l markets r e s t r i c t s r i sk sharing by ind iv idua l s . Demand management can 

then red is t r ibute r i sk in a way unavailable to the private market. One problem 

with th is approach i s that the implementation of such p o l i c i e s seems to require 

much sophist icated knowledge of the f i n a n c i a l markets, and of i n d i v i d u a l s ' 

preferences and behavior. On the face of i t , i t seems unl ike ly that the p o l i c i e s 

would "look" anything l i k e simple demand management p o l i c i e s . Moreover, i t i s 

not clear that d irect interference in an incomplete market i s not a better 

so lut ion , and i t seems unl ike ly that demand management would "bridge" very many 

incompletenesses. 

F i n a l l y , we assume that government expenditure i s for publ ic goods, 

not for goods producible by the pr ivate market. Otherwise, without market 

f a i l u r e , we would just reach the conclusion that there should not be such 

government expenditure. Our part i cu lar assumption on the publ ic good i s that i t 

i s a good the i n d i v i d u a l ' s consumption of which depends upon the t o t a l amount 

produced. As each indiv idual i s i n f i n i t e s i m a l l y smal l , none i s produced 

p r i v a t e l y . 
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The fact that the model does not have market f a i l u r e may convince some 

readers that i t i s not a reasonable model of recessions. The defense of the 

model i s i t s consistency with the s t y l i z e d facts mentioned above. Some readers 

may also f e e l that the model i s r e a l l y addressing the issue of the optimal 

provis ion of publ ic goods, not demand management. This i s , indeed, correct . 

However, the c r u c i a l observation here i s that the resu l t ing expenditure p o l i c i e s 

"look" l i k e demand management. Only t h e i r motivation i s d i f f e r e n t . 
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The Example 

The example i s a simple overlapping generations model. Time is d i s 

crete and i s without beginning or end. Each period an equal number of i n d i 

viduals are born and they l i v e two periods. There are three goods in the model, 

le isure time, a transferable but nonstorable consumption good, and the non-

storable public good. The ind iv idua l i s endowed with le isure only in his f i r s t 

period and can use his le isure time to work, up to a f ixed constraint W. Working 

i n the private good technology for Ŵ  hours y ie lds the ind iv idua l wpWp goods next 

period independent of the number of hours worked by the ind iv idua l or a l l i n d i 

v iduals . Working i n the public good technology for W hours y ie lds w W public 
8 S S 

goods to the government. These technologies are known to the ind iv idua l when he 

makes his decisions in his f i r s t period. 

There also i s a futures market. The ind iv idua l when young can buy 

goods in his youth with promises to del iver goods next period. S i m i l a r l y , when 

th is generation meets i t s obl igat ions next period, the fol lowing generation buys 

them with promises. We do not worry about how t h i s market got here, i t always 

ex is ted. Nor do we worry about indiv iduals meeting t h e i r contracts, they just do 

(but see Bryant (3)) . 

The ind iv idua l maximizes a s t r i c t l y concave, two-smooth u t i l i t y func

t ion of a part i cu lar form. Let the ind iv idua l work W <_ W hours, and purchase % 

goods on the futures market with a promise of P5L goods tomorrow. Let government 

expenditures be G. Let the i n d i v i d u a l s ' second-period consumption be Then 

the i n d i v i d u a l s ' u t i l i t y function for W <_ W i s 

ly-W+A) + U 2 (C 2 ) + U3(G) 

where U.j(-W) = U£(0) = «>. The u t i l i t y function i s addit ive except that le i sure 

and f i r s t - p e r i o d consumption goods are perfect substitutes for W < W. One way to 
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view th is i s that le isure does not enter the u t i l i t y function for W < W, and the 

indiv idual can produce current consumption goods one for one "at home" (out of 

the economy) in normal working time. In any case, i t i s th is assumption which 

gets us the stable f u l l employment path. 

The government hires indiv iduals to work i n the publ ic goods industry 

at the private industry wage rate, w p . As we do not wish to discuss f inancing 

issues, we assume that the government runs a balanced budget each period. I t 

uses equal, costless lump-sum taxes in the second period of an i n d i v i d u a l ' s l i f e 

to pay workers in the second period of the i r l i f e with the private consumption 

good. Moreover, only the public goods produced by a given generation enter that 

generation's u t i l i t y funct ion. One way to view th is i s that only the old consume 

the publ ic good, and i t takes a period to make the publ ic good just as i t takes a 

period to make the private good. We also assume that the government never 

chooses to hire the ent i re work force, W < W where W i s hours worked for the 
g g 

government. 

We conclude that C _ = w W - T - P « , = w (W-W ) - PA and G = w W . The 
2 P P g g g 

reader doubtless has noticed that "unemployment" in th is model consists of a l l 

ind iv iduals working part-t ime, not a mix of f u l l y employed and unemployed 

workers. In addit ion, unemployment i s "voluntary" not " involuntary." It i s the 

view of the author that these points are minor t e c h n i c a l i t i e s that have been 

adequately treated in the "new-new" labor economics (see, for example, Azariadis 

(1) and Bryant (5)) , and i t i s useful to abstract away from such complications. 

Now l e t us examine a few properties of the model and ver i fy that i t can 

generate our s t y l i z e d facts . Time subscripts w i l l be used only when necessary. 

The ind iv idua l takes the "wage rates ," w p and w g , government expenditure and tax, 

and the value of futures contracts, P, as given. His problem is 

max 0,(-W+W + U.[w W-T-PJJ + U.(G). 
l,V 1 2 P 3 
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The f i r s t - o r d e r necessary conditions are 

(1) -U}(-W+£) + wpU£(wpW-T-PJl) > 0, = i f W < W 

(2) u»(-W+&) - PU£(wpW-T-P£) < 0, = i f I > 0. 

These inequal i t ies imply P < w p , = i f W < W. While the ind iv idua l 

chooses I, in the aggregate I i s determined by the previous generation's 

dec is ion. P i s determined in equi l ibr ium by 8,̂  = ^. Suppose P̂ . ^ > 0 

and w p > 1. Suppose the i n d i v i d u a l ' s decision i s W < W. Then P = w p > 1. 

Therefore, {&.} approaches i n f i n i t y at the rate w . We conclude that W = W after t p 

a f i n i t e number of periods. At the point where W just equals W, P = W D > 1 , so 

{&t} must continue to grow from th is point u n t i l Uj - U£ = 0, or P = 1. From t h i s 

pos i t ion a one-period change in w p would have to change Wp substant ia l ly before 

i t would reduce W below W. 

Let us be more precise about s h i f t s to the private technology. Suppose 

Wp = (1+y)Wp> where y i s a random variable bounded below by - 1 , and in each period 

y i s an independent drawing with the same probabi l i ty d i s t r i b u t i o n . The r e a l i 

zation of i t s Y i s known to a generation when i t i s born. Once again l e t us 

consider the i n d i v i d u a l ' s problem. Let "~" mean the solut ion value. Assume W < 

W. Then d i f f e r e n t i a t i n g (1) we have: 

U!|dW + a)p[U^+(1+Y)u)p(W-Wg-S,)U^]dY = U'jdW + wp[U^+C2U^] dy = 0. 

We conclude that i f second-period consumption i s a gross subst itute for the other 

goods, then 3 W / 3 Y > 0, and i f second-period consumption i s a gross compliment, 

3W/9Y < 0. 

Assume second-period consumption i s a gross substitute for the other 

goods. Further assume that ajp > 1, and we start at the so lut ion W = W, p = 1. 
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Realizations of y greater than zero, and rea l i zat ions of y not too far below zero 

w i l l not move the economy away from f u l l employment, W = W. Such r e a l i z a t i o n s 

w i l l a f fect rea l output. However, the ef fect on rea l output i s muted by the fact 

that employment i s not inf luenced. Only large negative deviations w i l l have the 

output effect magnified by employment f luctuat ions . 

We have, then, an assymetry with respect to the behavior of both 

employment and output. However, i t may be that the generated assymetry in the 

behavior of output i s not extreme enough. The f u l l employment path in r e a l i t y i s 

characterized by pretty steady output, and, in p a r t i c u l a r , i s without s i g n i f 

icant "up jumps." One p o s s i b i l i t y i s that th is assymetry i s in the d i s t r i b u t i o n 

of shocks to the technology. This may be pushing the problem under the carpet 

just l i k e imbedding shocks in the u t i l i t y function i s . Instead of refusing to 

analyze the economic dynamics by a t t r i b u t i n g i t to unpredictable ind iv idua l 

behavior, we at t r ibute i t to forces outside the scope of economics. However, i t 

may also just be the way i t i s . Shocks may be in the form of d i sasters . A l t e r 

nat ive ly , suppose, for example, that shocks are in the form of s h i f t s in the 

environment. These s h i f t s do not af fect product iv i ty much given optimal use of 

ex i s t ing technologies, but do af fect output given the preshock mix of use of 

ex i s t ing technologies. The affect of such a permanent s h i f t in environment could 

appear as a one-period, large negative shock to y in our model. The f i r s t 

generation facing the s h i f t uses the ex ist ing mix of technologies because i t does 

not have time to adjust. Following generations use the optimal mix of tech

nologies and face an unchanged "aggregate technology." Any "up shocks" i n 

technology appear in the form of gradual increases in tOp resu l t ing from r e l a 

t i v e l y slow and steady technological improvement, y i s d is tr ibuted with an atom 

at zero and the remaining weight between zero and minus one. 
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We have, then, f u l l employment occasionally disrupted by a temporary 

recession. What about a large enduring recession? Suppose in one period y = -1» 

and for a l l future rea l i zat ions y = 0. Then the futures market i s wiped out. For 

a l l future generations 11=0, and by U'(-W) = », W < W with U](W) = wpU^[wpW-T] 

for W < W. 
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Demand Management 

Having seen that our model does generate our s t y l i z e d facts , l e t us 

turn to government p o l i c y . We w i l l consider two polar cases. F i r s t , wp = 

(1 + y)w and w = to . Second, w = (1+y)u) and w = (1+y)o) • What we w i l l be 
P g g P 1 P g g 

examining i s dW /dy and dW /dy/dW/dy. Because of the symmetry between W and %, 
g g 

we w i l l not consider dW /di, and w i l l only t reat the f i r s t period of a shock. 
g 

C lear ly , the same analysis w i l l hold for subsequent periods where the ef fects 

come through 1. 

The objective function of the government i s not obvious. We w i l l 

assume that the government wants to maximize ind iv idua l u t i l i t y , but has no 

desire to red is t r ibute income between generations from that generated by the 

market. The government decision th is period influences future generations only 

by i t s effect on PS,. We w i l l consider the government decision in the current 

period rather than the government decision funct ions. The government is assumed 

to maximize the sum of th is generation's u t i l i t y and a valuation function on Pfi., 

V(P&). At the moment the only constraint we put on V i s that i s be increasing and 

continuous. We w i l l , however, be taking the der ivat ive of V below. The reader 

can interpret th is as the der ivat ive at the points where V i s d i f f e r e n t i a b l e , 

almost everywhere, and not worry about the (hopefully) zero probabi l i ty event of 

being at a nondifferentiable point . A l t e r n a t i v e l y , the reader can interpret 

V'(PS,) as a number appropriately bounded by the r i g h t - and left-hand derivat ives 

of V which ex ist everywhere. 

The government's problem can be w r i t t e n : 

max U.(-W-JL) + U,[w (W-Wp)-P&] + U_[w W ] + V(PJl). W 1 2 p G 3 g g 
g 

The f i r s t - o r d e r necessary condition i s that 

-w U' + w U' + [-U!+w Ul]dW/dW + M-UI+V'] dP/dW = 0. p 2 g 3 1 p 2 J g 2 g 
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Note that i f W = W, then dW/dW = 0 and i f W < W, - U ! + w U' = 0 by (1) so the 
g ' P e-

t h i r d term on the LHS i s zero. We now impose that the government does not desire 

to red is t r ibute income between generations. This implies that -U^ + V =0, that 

the marginal return to red is t r ibute th is generation's second-period consumption 

to next generation's f i r s t - p e r i o d consumption i s zero. As a resu l t a necessary 

condition for the government maximization problem i s : ~wp^2 + Wg^3 = ^" 

Marginal u t i l i t i e s are equated to r e l a t i v e pr ices , cer ta in ly the i n t u i t i v e 

r e s u l t . For W < W th is can be written as: 

(3) -U»(-W+S.) + w U'(w W ) = 0 
1 g 3 g g 

and for W = W as 

w _ 
(4) - ( ^ ) U ' [-W+S-] + w U»(w W) = 0. 

p i g J g 6 

I. wp = (1+Y)o)p, w g = u j g . 

Now we are ready to examine our f i r s t polar case. The private tech

nology i s subject to random shocks, while the publ ic technology i s not. Note 

that because the shocks are independently d i s t r i b u t e d , V i s independent of the 

value of y. We w i l l only treat the case W < W. The same qua l i ta t ive resu l ts for 

W = W can be derived manipulating (4) instead of (3) (except that dW = 0) . 

Total ly d i f f e r e n t i a t i n g (3) we get 

U"dW + w2U"dW = 0 
1 g 3 g 

while t o t a l l y d i f f e r e n t i a t i n g (1) y ie lds 

U!jdW - (1+Y)2WpU2MWg = -u) p [U£+C 2 U£]dY. 

Solving these two equations simultaneously by Cramers rule we conclude that i f 

second-period consumption i s a gross substitute for the other goods, dW/dY > 0, 
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dW /dy < 0, and, therefore, dW /dy/dW/dy< 0. I f second-period consumption i s a 

gross compliment, dW/dy < 0, dW /dy > 0, and i t s t i l l holds that dW/dy/dWdy< 0. 
g g 

The government's h i r i n g pol icy i s countercyc l ica l r e l a t i v e to aggre

gate employment. The government should h i re some of the unemployed when the 

private economy suffers unemployment. Given gross substitutes we have the 

i n t u i t i v e l y obvious r e s u l t . I f the private sector technology becomes less pro

ductive, but the publ ic sector technology i s unchanged, private sector employ

ment should f a l l and public sector employment should r i s e . Now we turn to the 

case where both private and public sector technologies are h i t by a rea l shock. 

I I . w = (1+y)u , w = (1+y)co . 
P P g g 

Once again we treat only the case W < W, as s imi lar manipulation of (4) 

y ie lds s imi lar resu l ts for W = W as before. 

Total ly d i f f e r e n t i a t i n g (3) we now get 

U"dW + (1+y)2co2U"dW = -u [U'+GU"]dy, 

and the t o t a l derivat ives of (1) i s unaffected at 

UljdW - (1+y) 2uj pU£dW g = -W p[U^+C 2U^]dy. 

Solving by Cramers rule again we conclude that i f second-period consumption i s a 

gross substitute and the publ ic good a gross compliment, then dW/dy > 0, dW /dy < 
O 

0, and dW /dy/dW/dy < 0. S i m i l a r l y , for second-period consumption a gross 
s 

compliment and the publ ic good a gross subst itute dW/dy < 0, dW /dy > 0, and 

dW /dy/dW/dy < 0 s t i l l . Otherwise the signs are ambiguous. The case for 

countercyc l ica l pol icy i s weaker here, as would be ant ic ipated. For example, i f 

both second-period consumption and the public good are gross subst i tutes , i f both 

technologies become less productive, then there are o f f s e t t i n g effects and no 

general results on employment public or p r i v a t e . This i s not surpr i s ing . 
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We have examined the optimal government expenditure response to the 

onset of a recession. But what i f the recession turns into a depression, i f the 

futures market i s wiped out? I f th i s occurs, % = 0 i n subsequent periods, which 

influences optimal government expenditure. Note, however, that the a ltered 

government expenditure does not move the economy out of the depression. That i s 

achieved by r e i n s t i t u t i o n of the futures market. 
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Concluding Comments 

We have produced a simple model of the "business cycle" where the 

technologies of producing goods are the sources of shocks to the economy. How

ever, because the shocks are to (correct ly) antic ipated future output, the shocks 

f i r s t appear as shocks to demand not supply. The model i s characterized by a 

stable f u l l employment path which i s randomly punctuated by recession and 

recovery. Moreover, the economy w i l l not recover to the f u l l employment path i f 

the recession destroys the futures market. 

In th is simple model, i f the shocks to technology generating recession 

do not af fect the public goods technology, the government should fol low a 

countercyc l ica l p o l i c y . A c t i v i s t expenditure "demand management" i s j u s t i f i e d . 

In the preceding analysis we assumed that the government observes the ant ic ipated 

shocks to technology. In our simple world where there is only one technology 

observed by ind iv idua l s , i t seems reasonable that the government would have the 

same information as ind iv idua l s . I f the model i s to be applied to our vast ly 

more complicated rea l world, th is assumption may not be j u s t i f i e d . Indiv iduals 

ant ic ipate the shocks to the i r own ind iv idua l technologies, which d i f f e r , and may 

wel l have motive not to reveal what those shocks are. The government has data on 

stocks and preceding flows but does not have data on the ant ic ipated future 

s h i f t s to technology. In our simple model, i f the government does not observe y> 

i t can s t i l l base countercyc l ica l pol icy on the employment decisions of i n d i 

viduals i f these are observed (of course, those employment decisions must a n t i 

cipate th is government action in order to estimate tax) . The government w i l l 

only lose the a b i l i t y to adjust to shocks that do not move the economy away from 

the f u l l employment path. 
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