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The impetus for the current study comes from an attempt to understand the
results of Israel’s stabilization program of July 1985. The program consisted
of a sharp reduction in aggregate spending via an increase in net taxes and a
moderate reduction in government spending, a devaluation followed by a fixed
exchange rate, and price and vage controls. The results of the program are
reported in Table 1. In the first quarter that followed the imnplementation of
the program, i.e., the third quarter of 1983, aggregate spending declined,
exports increased, imports declined, the real vage rate declined, and
enployment declined. These results can be explained by a conventional
competitive macroeconomic wodel, as I will show in Section II.

During the next six months all the variables reversed their Course.1 This
would be easy to explain with a conventional competitive wmodel if the price
controls had been removed. However, they were not, and it is difficult to

reconcile the comovenent of the reported wvariables in their presence,

1The Table reports the consuption wage rate; i.e., the nowinal vage rate
divided by the cost of living index. However, the product wage rate; i.e., the
nominal wage rate divided by the wholesale price index, shows a similar
pattern, axcept for the first two guarters of 1985 vhich are before the
stabilization program. This is seen from the following data on the guarterly
rates of price increase (taken from Table C-3 in the Bank of Israel fnnual
Report, 1986}:
85-1 85-I1 85-II1 §85-IV 86-I

consumer prices 29% a7/ 48% =7 A 1%

wholesale prices 274 36% 447 77 a7
The enployment data in the Tabhle concerns total enployment. However, the same
pattern emerges from the data on employment in the buisiness sector or in
mnufacturing. In mnufacturing, for example, the evolution of the
corresponding seasonally adjusted employment data from the first quarter of
1985 to the first guarter of 1986 is (taken from Main Israel Economic Data,
Research Departwment, Bank of Israel, May 26, 1%86}): 312, 316, 3@5, 311, 315.



Especially intriguing is the simultaneous increase in the real wvage rate and
employment. This is so, because in a competitive model price controls lead to
excess demand. In this case increased spending has no price or employment
effects, while a wage increase reduces employment. The difficulty is further
aggravated hy the fact that contrary to the wodel's prediction, almbost no
shortages have heen observed. In addition, as shown in Section II, partial
relaxation of price controls is also incapable of explaining the data wvith
this type of a model. This lead me to study a macroeconomic wodel with
oligopolistic markets. I have chosen to work with a particular form of
imperfect competition, which proves to be useful for the purpose at hand. It
is, however, possihle to think about alternatives which are also of interest.
Clearly, it is pointless to cover all these altefnatives in a single article.

Although the current investigation vas motivated by the Israeli
experience, its results are of wider interest. This stems from the fact that
price controls have also been used in the recent stabilization efforts in
firgentina and Brazil, and they are seriousely considered by other countries
that contemplate stabilization, such as Mexico.

It +urns out that both the competitive and the nonconmpetitive models
gensrate similar predictions in the absence of price controls, but that in
their presence the models’ predictions differ substantially. The details of
these differences are interesting; they show how macroeconomic performance my
depend on market structure. This issue is the main theme of the paper.

The next section is devoted to a study of the effects of price controls

on a single competitive and noncompetitive industry. This partial equilibrium



analysis clarifies a major effect of market structure. In the following
section {Section II) I construct a simple, conpetitive, multisector econony,
and study its implications for the compvement of variables in the presence of
price controls. 1In Section III I construct a model with oligopolistic
competition and study the sanme set of guestions. The reader can see in Tahle
2 some of the resulting differences. fn application of these theoretical
findings to the Israeli case is illustrated in Section IV. It is argued that
the implications of the competitive model are inconsistent with the data,

vhile the implications of the nonconpetitive wodel are consistent with them.

I. Partial Eguilibriom

fin important insight into the effects of price controls under different
market structures can be obtained from a partial equilibrium analysis.
Consider Fig. 1. Panel {a) describes a competitive industry. Without price
controls the equilibrium price is p, which is determined by the intersection
of the marginal cost curve M. and the demand curve D. Now, if price
controls reduce the price to pc, then there is an excess demand AB. In this
case the actually transacted gquantity is determined by point A, which
represents the short side of the market. Hence, output is supply determined,
and price contreols bring about a contraction of output.

Now consider panel (b}, vhich describes a firm with some degree of
monopoly pover. Curve D describes the demand curve faced by the firm, with
the associated marginal revenue curve MR. Its marginal cost curve is IMC.

Without price controls the equilibrium quantity of output and sales is



determined by the intersection of MR with MC, and the equilibrium price is
found on the demand curve at the point that corresponds to this quantity.

Hence, p is the equilibrium price. Now suppose that price controls are

c
1

curve becomes the horizontal line at the level pf up to point C, then it

iapasad, with p, being the price ceiling. Then the firm’'s marginal revenue
drops to F, and coincides with MR for larger output levels. In this case
profit waximization makes the firm supply the entire demand at the controlled
price. This is true for every pricé ceiling above point E. Hence, as long as
the price ceiling is above E, there is no excess demand, output is demand
determined, and price controls bring about an expanszion of output. These
results are radically different from those derived for the competitive case.
Only when price controls are severe enough to reduce the price below E will
shortages appear. Take, for example, pg to be the price ceiling. Then the
relevant marginal revenue curve bhecomes the horizontal line uwp to B, dropping
from B to G, and coinciding with MR for higher output levels. In this
case point A represents the intersection of the wmarginal revenue with the
marginal cost cuwrve, vhile point B represents the demanded quantity at the
controlled price. Hence, there is an excess demand equal to AB. Observe,
however, that in this case too output is higher than in the wcontrolled case,
despite there being shortages. Only when the price ceiling falls helow the -
intersection of MR with M do price controls bring about shortages with a
lower lewvel of output.

This analysis shows that in a competitive market price controls lead to

shortages and a decline of output, with the output level supply determined. On



the other hand, in a warket with oligopolistic firms, woderate price controls
do not lead to shortages, and output--vhich is demand determined--increases.
We have, therefore, a potential explanation of the lack of shortages in the
Israeli econowy, that was discussed in the introduction. In order to see that
this explanation is also consistent with the data reported in Table 1, we need
to develop a nore elaborate model, takinglinto account some general
equilibrium interactions. However, since it is not the purpose of this paper
to study in detail the Israeli econowy, but rather to point out the importance

of wmarket structure for wacroeconomic performance in the presence of price

controls, I first discuss in some detail the perfectly competitive case.

II. Perfect Competition

Consider a competitive econony that produces two commdities: a traded
product that is exported but not consumed domestically, and a nontraded
product. Their production functions are fi(ei), 1=¥,N, respectively, vhere
ei is labor use of a representative firm in sector i. The functions fi(-)
are strictly concave, which can be justified by the existence of firm specific
inputs. Sector i is conposed of n, firms and aggregate labor supply is
L. (The nuwber of firms plays no essential role in this section; it is
introduced in order to facilitate a comparison with the next section.)

Domestic consumers have homothetic preferences over the nontraded product
and the imported product. These preferences imply that the share of spending
oan product i, 1i=N,I (whére I stands for imports) is an homogeneos

function of degree zero of consumer prices P;s i=N,I. The share fumctions



are represented by Si(pN’pI)' In vhat follows prices and aggregate demand are
wmeasured in terms of foreign currency. Hence, if E represents aggregate
spending in terms of foreign currency, then the foreign currency value of
spending on good 1 is Si(pN’pI)E'

Foreign demand for dowestic exports is X(px). The price elasticity of
export dem;nd is assumed to be larger than one {in absolute value). The

3*
foreign supply price of domestic imports is P

A competitive equilibrium is represented by the following conditions:

pI =pI, (1)

R S (3)

E(py) = ngfo(€y), (4)
sulPyPp)E/Py = nyfy{ey)s (5)
T = pX(pg) - p’;sl(pN,pI)E/pI, (6)

vhere w is the wage rate and T is the trade balance surplus, hoth measured
in terms of foreign cuwrrency. Equations (1)-(2) represent the competitive

pricing conditions, while ({3)-(5) represent clearing conditions in the lahor



market, the export market, and the wmarket for nontraded goods, respectively.
Equation (6) defines the surplus in the trade account. Given the level of
spending E, this system provides a solution for the equilibrium values of
prices (px,pN,pI), the wvage rate w, labor allocations (ex,eu), and the
surplus in the trade account T.

figgregate spending can be wodeled in many ways. It can, for example, be
derived from intertemporal optimization subject to an intertemporal budget
constraint only--provided capital markets are perfect--or with additional
constraints if capi%al markets are imperfect (such as liquidity constraints),
fin extreme form emerges if no horrowing and lending are possible, in which
case spending has to egual income. HNatwrally, we are interested in the

effects of changes in aggregate spending. These may result from policy changes

2The following is an exawple of an expenditure function that is derived from
intertermporal maximization in the presence of perfect capital markets. Let
>]

the intertewporal utility function be f; exp(-pt)[1in CN(t) + 1ln CI(t)]dt,
vhere p 1is the subjective discount rate, t is a time index, CN(t) is
consumption of nontradeables at time t, and cI(t) is consumption of
iwportables at time t. Then the waximization of this function subject to the
intertemporal budget constraint ,n; exp(—rt)[pu(t)cN(t) + pI(t)cI(t)]dt £ Wy
vhere r is the interest rate {assumed to be constant) and Ub is the

present value of future net income plus current bond holdings, yields the
expenditure function E{t) = p exp[(r - p}t]UW,, wvhere

E(t) = pN(t)cN(t) + pI(t)cI(t). Hence, expenditure is rising over time if the
interest rate is larger than the private discount rate and it is declining
ogver time if the interest rate is smaller than the private discount rate.

fnother representation of this expenditure function is by means of
E(t) = pW(t}, where W(t) =exp[(r —p)t]wQ is the present value of future

income plus current bond holdings in period t.



or from changes in economic circumstances. It is, however, always possible to
deconpose a change in aggregate spending into an autonomous conponent and a
component that is generated by feedbacks from the economic systewm. Since the
details of this decomposition introduce technical complications without adding
insights to the problem at hand, I have chosen to treat aggregate spending as
exogeneous. The technical difficulties involved in a detailed mndelling of
these interactions can be seen by considering the feedback from pfice controls
to spending, which is of particulér interest in the current contex. Clearly,
price controls affect income in the tiwe interval in vhich they apply, thereby
affecting wealth vhich consists partly of the present value of income. Since
spending depends on wealth price controls affect spending via this chamnel.
Moreover, as a result of shortages in periods of price controls consumers are
typically not able to attain the wost desirahle allocation of spending across
goods. Under these circumstances they may choose to reallocate spending over
time in order to minimize the wntility loss from these constraints. This
represents another chamnel through vhich price controls affect spending. It
is clear from this discussion and from further reflection that spending
depends on price controls in a conplicated way; it depends on the nature of
controls, on the prevailing rationing wachanism in case of shortages, their
timing, and the like. For this reason I have chosen to treat spending as

exagensous for the purpose of this study.

3Taking, for examle, the expenditure fumction described in the previous
footnote it is straightforword to see that an unexpected increase in tax rates
at time t has a direct effect on W({t) through the reduction of the present
value of futuwre net income, and an indirect effect through changes in the
present value of gross income flows. Price controls change W{t) through



In the unrestricted competitive equilibrium described by {1)-(6) an
increase in aggregate spending brings ahbout an expansion of the nontraded
goods sector and a contraction of the exportables sector (labor shifts from
the latter to the former}; the price of exports and the price of nontradeahles
increase, with the former rising proportionately less than the latter. Imports
increase and exports decline, bringing about a decline in the trade account
surplus. These are standard responses. However, in anticipation of the
analysis of price controls, it is convenient to use for this analysis a
reduced form system, vhich I develop in what follows.

Iet H(px,pN;L) be the domestic product function for this econony,

defined by

I{py,pil) = naxe {pynyfie,) + Prnt (€ | s.t. nglo + o€ < L.
X''N

This function embodies conditions (2)-(3), it is positively linear
homgeneous in prices, concave in lahor input, its partiél derivative with
respect 1o a price equals the output level of the corresponding comodity, and
its partial derivative with respect to labor input equals the conpetitive wmge
rate. Now the commdity market clearing conditions (4)-{5) can be

represented by:

their effet on gross income flows.
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vhere X (+) is the partial derivative of JX(.) with respect to p; and p;
satisfies (1). Given the price of imports and aggregate spending, conditions
{7)-{8) determine the price of exports and the price of nontradeables. This
solution is depicted in Fig. 2. The curve XX describes (7) wvhile the
curve NN describes (8). Both curves are wpvards sloping: DX/DN declines
along X¥ and rises along NN {see Mundell (1971, chp. 9} for a similar
diagram). Point A is the equilibriuwn point,

Now suppose that aggregate spending increases. Then the NN curue
shifts to the right and the new equilibrium point is B. At B both prices
are higher, but the relative price of exports is lower. Hence, the price of
exports increases proportionately less than the price of nontradeables. It is
now clear from {7)-{8) that at B exports are lower and output of
nontradeables is higher than at A. The increase in the price of
nontradeables relative to imports increases the share of spending on imports.
Together with the initial increase in aggregate spending this increases the
vaiue of imports. Since the higher price of exports reduces export earnings
{under the assumption that the price elasticity of export demand is larger
than one} the trade account surplus declines. Finally, since both prices of
domestic output increase, the wage rate -- given by w = HL(pX,pN;L) -- also
increases.

The next step is to consider price controls. As explained in the
introduction, the wotivation for this analysis cowes from the use of price
controls in stabilization programs. This takes typically the following forwm.

There is a cwurrency devaluation, vhile domestic currency prices are not
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allowed to be raised by the full extent of the devaluation. The exchange rate
is frozen and price controls are maintained. In this case prices of
controlled products decline in terms of foreign currency. If, for example,
domestic import prices and prices of nontradeables are frozen following the
dewvaluation, then Py and Py decline by the sane proportion, vhich equals

the rate of devaluation. If only nontraded goods are wnder price controls,

Py does not change vhile declines., The price of exportables is assumed

Py
to he uncontrolled.

If i1mport price; are controlled, then importers cease importing, because
the domestic price does not cover wmit costs.4 This generates an excess
demand for iwports and disequilibrium in the import market. The forced
reduction in the price of nontradeahles generates also disequilibrium in the
market for nontraded goods, which mowves into a state of excess demand. If
there 1is no decline in desired aggregate‘spending, the econonwy experiences

forced savings. In this case one expects to observe shortages of the type

that appeared in Brazil after the implementation of its stabilization program

4The result that vnder competition price controls lead to the ceasation of
imports depends on the vay the importing activity is wodelled. I use in the
text the standard modelling proceduwre. If, however, one assumes that
importables have to be conwbined with domestic inputs in order to supply
domestic demand {as, for example, in Sanyal and Jones {1982)}, then price
controls only reduce inports. This can be modelled, for example, by assuming
that there are inputs specific to the import industry, so that final output of
importahles is given by EI(m), where wm is the quantity imported and fI(-)

»*
iz strictly concave. Then iwporters maximize plfl(m) - Py and a reduction

in Py does not lead to m = @. The wodel in the text assumes fI(m) = M.

Observe, hovever, that our wain results do not depend on the way imports are
being wodelled.
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in 1986. In terms of Fig. 2 (in wvhich point A describes the equilibrium
without price controls), if price controls lead to the decline of the price of
nontradeahbles to pg, then the economy ends up at point C, at wvhich there
is clearing of the export market {which is not controlled) and there is excess
demand for nontraded goods. Hence, price controls lead to a decline in the
price of exportahbles, hut proportiosately less than the price of
nontradeables. The result is that exports increase and imports decline (to
zero), bringing about an inproveneﬁt in the trade account. Natwrally, the
expansion of the export industry is associated with a contraction of the
nontraded goods sector, thereby aggravating excess demand in that warket.
Finally, since both prices of domestic output decline, so does the vage rate
W= XL(px,pN;L). If labor resists wage reductions, there is wmemployment.

Moreover, since Py declines proportionately wore than Py and w
declines by a weighted average of the decline in Py and Py then w
declines proportionately less than Py Therefore, if Q(pN,pI) is the
consumer price index (where the function @Q(-} is honogeneous of degree one},
then the real consumption wage rate w/Q increases as a result of price
controls.

t is now easy to see that the analysis does not change much if iwport
prices are not controlled. Naturally, in this case there is no excess demand
in the market for importables, but there is still excess demand for
nontradesbles. In terms of Fig. 2, point C still describes the new

equilibrium point. Hence, the price of exportables declines proportionately

less than the price of nontradeables, exports expand and output of
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nontradeables contracts. The difference arises in the trade accout. Now
imports do not drop to zero. In fact, given aggregate spending E, the
mmsatisfied demand for nontradeables spills over to imports, so that the
import bill becomes E - pNﬂn(px,pN;L). Hovever, using the equilibrium
conditions (7}-(8), in this case the trade account surplus can be represented

as

T = H(px,pN;L) - E

Hence, since Py and Py decline, domestic product declines and there is a
deterioration in the trade accounmt. Now w#pN increases bhut vﬁpI declines,
=0 that w{Q my increase or decline.

Natuwrally, if the initial situation is one with effective price controls,
then partial relaxation of these controls has opposite effects. These are
presented in the first row of Table 2 for the case in vhich import prices are
also controlled (vhich is the relevant case for Israel).

The next set of issues to be considered concerns the effects of shifts in
aggregate spending and labor supply in the presence of price controls. First,
consider aggregate spending. If hoth imports and nontradeahles are
controlled, then with effective price controls in place, small changes in
aggregate spending do not affect prices or sectoral allocations, nor do they
affect the trade account. Rather, an increase in aggegate spending brings
about larger forced savings vhile a decline in aggregate spending brings about
smeller forced savings. If, on the other hand, import prices are not

controlled, changes in aggregate spending do not affect prices and resource
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allocation as well. This time, however, they do affect the trade account,
hecause all of the change in aggregate spending is reflected in imports.
Hence, an increase in aggregate spending increases imports, bringing about a
decline in the trade account surplus.

Since (7) is satisfied also in the presence of price controls, an
increase in labor input L, vhich leads to an excess supply of exportables if
prices do not change, bhrings about a decline iIn the price of exports (in terms
of Fig. 2, the curve XX shifts downwards, and so does point C} and an
expansion of output in the exporting industry. The vege rate w = HL(pX,pN;L)
declines as a result of bhoth the incresse in L and the decline in Py
Hence, the real consumption wage rate w/Q) also declines. Therefore, output
of nontradeahles rises (see {2} for i=Nj, thereby reducing the excess demwand
for them. Imwports do not change if import prices are controlled and they
decline if import prices are not controlled {due to the fact that additional
supply of nontradeahles reduces the spillover of excess demand into
importahles}, while export earnings increase. The result is an iwgrovement in
the trade accownt. Natwally, the same results ohtain if the wage rate is
reduced and employment is allowed to adjust. These results are summarized in

the vpper part of Table 2 for the case in which import prices are also

controlled.

I11. Inperfect Competition
Novwr consider an identical economy, except for the fact that the nontraded

and the iwportable products are differentiated. ({I could have assumed that
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the exportable is also a differentiated product, but this would have added no
new dimension to the problem at hand.) Let there be n; varieties of the
importable, each one being inported by a different agent. A typical importer
has the exclusive right to market one variety. The number of importers and
producers of nontraded varieties is constant in the short run, vhich is the
relevant time span for the current discussion. Consumer preferences for
varieties are symmetrical and of the Spence-Dixit-Stiglitzs type (see Spence
(1976) and Dixit and Stiglitz (1977)). Hence, the elasticity of demand for a
single variety in sector i, i=N,I, is constant, say £ and marginal

revenue is aiPy vhere:

n
H
[,
|
rn'p-—

v
i

Since £ is larger than one, a, is positive and smaller than one {see the
fAppendix for a precise derivation of the demand elasticities and the spend ing
share functions).

The warket for importahbles is oligopolistic, and so is the market for
nontraded goods. A typical competitor in one of these markets sets its price,
taking as given prices of rivals, total spending on the product, and the wage
rate. Hence, prices are set so as to equate marginal revenue to marginal
costs. Defining axsl, the pricing equations (1}-(2} are now replaced by:

- * 14

3

a.p t.(ﬁi) = w, i=X%N {27
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vhile conditions (3)-(6) remasin valid. This describes the equilibrium
vithout price controls.

Ais hefore, it is possible to use a reduced form representation of this
equilibrium by means of the function /J(:}, despite the fact that it no longer
describes domestic product (see Helpman (1984)). The counterparts of {7)-(8)

ares
K(pg) = Tylpg ayPyil) (7')

vhere HN(-) stands for the partial derivative of J{:} with respect to the
second argument (i.e., aNpN).

Fig. 2 can he used again, with XX representing points that satisfy {(7')
and NN representing points that satisfy (8'), and the intersection point A
describing the resulting equilibrium. fAn increase in aggregate demend shifts
the NN curve to the right and the equilibrium point to B. The results are
the same as in the competitive economy: exports decline, output of nontraded
goods expands, prices of exportables and nontradeables increase, with the
former rising proportionately less. The value of exports declines vhile the
value of imports increases, and there is a decline in the trade account
surplus.

Now consider price controls. Suppose that a devaluation and controls on

nominal prices lead to an equiproportional decline of Py and Pi {the reader
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is encouraged to also consider the case in which price controls apply only to
nontradeahbles). As long as Py remains larger than p?, importing remains a
profitable activity {remember the discussion in Section 2 and that initially
P = p?/ai ) p?), so that importing does not cease. Moreover, under these
circumstances it is profit maximizing to inport as much as can be sold, so
that imports are demand determined. Similarly, a cut in the price of
nontradeables plus price controls make their producers supply the demanded
quantity at the new price. This is profit maximizing. Hence, the output of
nontradeables is also demand determined. All this wmeans that conditions
(3})-{€) remain valid in the face of price controls. (If Py { p?, inmports
cease, and {68) is replaced with T = p:K(pY}). Consequently, {5} inplies an
expansion of output in the nontraded goods sector, leading ({wia {3}} to a
contraction of the exportables sector. The contraction of exports requires a
higher export price (see (4)), leading to lower export revenue. Point €' in
Fig. 2 describes the resulting price configuration. Since imports increase
vhile export revenue declines, the trade accout worsens. The effect on vages
is found by ohserving that price controls invalidate (2') for nontradeables
only, and that it remains valid for exportables. Therefore, a higher price of
exportables and lower ewployment in their production requires a higher wage
rate w, and implies a higher real consumption waege w/Q.

The economic story that emerges from this analysis is as follows. fin
equiproportional reduction of import prices and prices of nontradeables
expands demand for imports and for nontradeables. Monopolistic suppliers find

it profitable to supply the entire demand. Consequently, producers of
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nontradeahles increase their demand for labor, thereby bidding up the wage
rate. The vage hike increases marginal costs in the production of
nontradeables and exportables. However, as long as marginal costs of producing
the higher demand of nontradeahbles does not exceed the controlled price, the
incentive to supply the entire demand does not change. In the export sector
increased marginal costs lead to lower output agd a higher price. HNaturally,
the export surplus declines.

These results of price controls are just the opposite from the results
for a conpetitive economy. The main reason for the difference is that while

wnder price controls in a competitive economy output is supply constrained, in

i

[»}

[A]

ligopelistic environment with price setting firms it is demand
constrain=d, as explained in Section 2. Since price reductions increase demand
and reduce competitive supply, they are contractionary in a competitive
environment and expansionary in an oligopolistic environment. The results for
a relaxation of price controls, vhich are opposite to the results of their
imposition, are reported in the fowrth row of Tahle 2.

Now consider the results of an increase in aggregate spending in the
presence of price controls. Remenber that in a conpetitive environment this
leads to only larger forced savings wvhen import prices are also wnder control,
and to only larger inports if import prices are not under control. In the
current settup things differ substantially. Higher aggregate spending brings
ahout the expansion of the nontraded sector {see (5}) and the contraction of
the exporting sector {see (3))}. Consequently, the price of exportables rises

and import revenue declines. Higher aggregate spending also increases imports,
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so that the export surplus declines. The wage rate w rises (see {2') for
i=X}, and so does the real wage rate w/Q. The same results obtain vhen
inport prices are not controlled.

Next consider an increase in labor use L while the price controls
remain effective. It is clear that in this case output of nontradeables does
not change, becausé it is demand determined and demand has not changed (see
{S)). Hence, all of the additional lahor is absorbed in the exporting sector
(see (3) and (4)), bringing about an expansion of exports and a decline of its
price. Imports do nét change. The wage rate declines, as one can see from
(2} for i=X, and so does the real wage rate w/Q. Clearly, if the souwrce of
the disturbance is shifted from enployment to vages, then an exogensous
decline in wages with an endogenous enployment adjustwent will also produce
the above described results. The results for the oligopolistic market
structuwre are sumarized in the lover part of Tahle 2.

It is now clear that in the presence of several industries, some of vhich
are competitive and some of which are oligopolistic, the net effect of price
controls will depend on the relatiuve size of the competitive part of the
economy. In an economy with high concentration rates and a few small
conpetitive sectors the outcome will be closer to vhat has been described in
this section. On the other hand, in an economy with a few highly concentrated
industries and many large competitive sectors the outcome will be closer to

vhat has besen described in the previous section.

IV. fin Illustration
The usefulness of owr theoretical analysis can he demonstrated by

applying it to the interpretation of the Israeli data reported in Table |§.
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Recall that the Israeli program consisted of a sharp reduction in aggregate
spending, a devaluation followed by a fixed exchange rate, and price and vage
controls. The leuvel of controlled prices vas fixed in domestic currency
mits, as was the time pattern of wages. Although prices were controlled to
some extent at small retail outlets, most of the controlling was done at the
large marketing chains and directly on vholesale prices of large producers.
Given the large concentration ratios in Israel’s industries, this was an
efficient method of price controlg. Due to an agreement with the labor
unions, real wages were scheduled to increase after a period of several
months.

{ne can se2 in the first colunm of the table that indeed dwring the third
quarter of 1983 aggregate spending declined substantially, bhut that it began
to increase in the fourth gquarter. Real wages also declined sharply in the
third quarter, remained approximetely at the same level in the fowrth gquarter,
and rose sharply in the first quarter of 1986. On the other hand, ewployment
dropped in the third quarter, and began to rise thereafier. Finally, exports
rose initially and declined subsequently, vhile imports declined initially and
increased subsequently.

The conpetitive as well as the noncowpetitive wodel predict that a
reduction in aggregate demand without price-vege rigidities brings about an
expansion of exports, contraction of imports, and a decline in the vage rate.
If the wege rate is not allowed to decline by the full extent required for
full employment, the employment level declines. Hence, one reason for the
introduction of wege controls was to woderate the undesirable enployment

effects. (Two other reasons were: to effect a reduction in aggregate spending
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via lower wages and to eliminate the inertia from the inflationary process.
See Bruno (1986) on the latter point.) Hence, the initial effects of the
program can be explained by both models, provided the price controls were not
effective or had only a small effect. Indeed, there are some who might argue
that the initial sharp reduction of aggregate spending brought ahout
equilibriumm prices below the imposed ceilings. It is, however, reasonable to
argue on the basis of the intensive activity of the Ministry of Industry and
Comerce in the implementation of price controls —— including law suits that
vere filed against defiant sellers —— that even if the price controls were not
binding initially, they have certainly become binding in face of rising
spanding in the following wonths.

Taking the view that price controls were effective starting at least with
the fouwrth quarter of 1985, it is clear that the competitive nodel discussed
in Section II does not explain the data in the table. Remewber that in the
conpetitive model with price controls an increase in desired aggregate
spending does not change sectoral employment levels, prices or wages. 811 of
the additional desired spending translates into either forced savings or
higher iwports. If, in addition, there is an exogeneous vege increase,
enployment declines. Hence, the reported increase in aggregate spending, the
real vage rate, and employment are inconsistent with this wodel {see the upper
part of Table 2). DMoreover, there is no evidence of significant shortages
during that period, which is also inconsistent with the competitive model.

Now consider the alternatiuve specification, with price setting sellers

operating in oligopolistic markets. Given price controls, a rise in aggregate
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spending brings about an expansion of the nontraded sector and a contraction
of the exporting sector. All demand is satisfied, so that there are no
shortages. Exports decline and inmports increase. The price of exportables
increases and so does the wage rate that maintains a constant level of
employnent. If the wege rate does not rise by the extent required to secure
constant enmployment, enploynent increases, thereby moderating the decline of
exports. This description is consistent with the data, provided the increase
in spending dominates the other effects (see the lower part of Table 2}.
Naturally, this is also consistent with the lack of shortages. The evidence
on the degree of concentration in Israeli manufactuwring industries supports
the assumption of subhstantial monopoly pover {see Bregman (1986, chp. 3}).

t seems, therefore, that the noncowpetitive wodel better explains this
episode. Nevertheless, one cannot be confident that the model constructed in
Section II is indeed the most approapriate for the Israeli economy. Howewer,
my results make the point that an analysis of macroeconomic performance under

price controls has to take explicit account of market structure.

Tel Aviv Uniwversity, Tel Aviv, Israel and

MIT, Canbridge, Massachusetts, U.5.A4.
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APPENDIK

This fAppendix is dewvoted to the specification of preferences, based on
Spence {1976) and Dixit and Stiglitz (1977), which justifies a constant
elasticity demand function for a representative seller. The cwrent
presentation relies heavily on Helpmen and EKrugman (1985, ch.6}.

The mtility function is:

U = Ufug(- ), ()] (8.1)

vhere u {-} 1is the suhutility of product i. The function U{:} is

*
£

hampthetic. The subutility function ui(-) takes the form:
DiZ""’D‘ni) = {Z. ,D.")) y @< ﬁi (1 (A.2)

vhere Dij is conswmption of variety j. If Ei represents aggregate

spending on product i, then the variety specific demand functions are:

-G
Pij 1
ij = —E;——I:EI-Ei, for all i, j, vhere o, = I:E; ¥ 1. {A.3)
Zh=1Pin

The seller of variety j of product i takes Ei and Pip? h#J, as
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given. Therefore, his price elasticity of demand is:

l—ai
p. .
£. = - 14
£ 7 (1 61) n. 1-0c.°
z 7 p.
h=1 ih
In a sywetric equilibrium pij = P for all j, and

€, =0, - (.':fi - 1)/ni, i=N, I

Hence, the elasticity of demand is constant.

Moreover, in this case {A.3) implies that Dij = Di’ which together with

(A.2) implies:

u, =n, D =n, E./p;- (A.4)

The allocation of aggregate expenditure to products can now be determined

from:
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Homotheticity of U{+) implies that there exist share functions Si(pﬂ’pl)’ i

= N,I, such that the solution to this prohlem can he represented by:

Ej = silpypr)E

with si(-} being a homogeneous function of degree zero. Natwrally, the

share functions depend on U{:) and on n, and Bi’ 1 =HNI.
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Table 1

Israel
2 2
Index of Exports Imports Index of Erployed
aggregate real wage persons
spending1 rat93
1985-1 336 1335 1591 126 1364
II 359 1397 1623 119 1352
II1 320 1432 1497 192 1333
iv 331 1379 1673 1@1 1350
1986-1 344 1377 1714 115 1354
1

28]

9% ]

Aggregate spending is calculated as private real consuwption
plus public real conswption plus real inuvestuent. The data
seasonzlly adjusted.

Source: Tahle B-1 from Main Israeli Economic Data, Research
Department, Bank of Israel (September 2, 1986).

Millions of doilars in 198% prices. Exports excluding
diamonds. Imports excluding diamonds and fuel.

Source: Table C-5 from Main Israeli Economic Data, Research
Department, Bank of Israsl {Septemher 15, 1986).

Monthly awverages.
Sowrce: Table G-4 from Main Israeli Economic Data, Research
Department, Bank of Israel (September 8, 1986).

Thousands, seasonally adjusted.
Source: Table G-5 from Msin Israel Economic Data, Research
Departwent, Bank of Israel (September 12, 1986} .




Table 2

Conparative Statics

. 1
exports inmports real vage
rate wQ
Release of - @ -
Price Controls
Perfect Desired
Conpetition Spending Increase @ @ )]
Employment Increase + )] -
Release of Price
Controls + - -
Oligopolistic Desired - + +
Cnhpetition Spending Increase
Employment Increase + 7/ -

1ﬁssuming that import prices are also controlled.
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Fig. 1

Price Controls: Partial Equilibrium Analysis



Fig. 2

General Equilibrium Effects





