COMMERCIAL POLICY AND AGGREGATE EMPLOYMENT
UNDER RATIONAL EXPECTATIONS*

KENT P. KIMBROUGH

Commercial policy is often advocated as a useful tool for combating such
macroeconomic ills as unemployment and chronic balance of payments deficits.
This paper examines the role of expectations in determining the output and em-
ployment effects of various commercial policies. In a rational expectations frame-
work in which workers have incomplete information, it is shown that (i) the short-
run output and employment effects of commercial policy changes depend crucially
on the correlation between real and nominal wages and that (ii) the use of com-
mercial policy as an instrument of short-run stabilization policy cannot be divorced
from its long-run effects on real wages, output, and employment.

I. INTRODUCTION

One of the most persistent arguments against free trade is
that tariffs, import quotas, and other protectionist devices are
useful tools for combating such macroeconomic ills as unemploy-
ment and chronic balance of payments deficits. For example, it
has been, and still is, argued that by shifting demand from foreign
to domestic goods, a tariff will increase employment and improve
the balance of payments. It was this kind of reasoning that led
the U. S. Congress to enact the Smoot-Hawley tariffs in 1930
during the early stages of the Great Depression and that two
years later resulted in Great Britain ending almost a century of
free trade by adopting the Import Duties Act. In recent years,
these sentiments have perhaps been part of the intellectual foun-
dation for the “new protectionism.” In light of this, it is important
to reassess the theoretical basis of these macroeconomic argu-
ments for protection.

The “employment argument” for protectionist policies has
been discussed by Mundell [1961], Tower [1973], Boyer [1977],
Chan [1978], Eichengreen [1981], and Krugman [1982]. One com-
mon element of all these papers, with the exception of Eichen-
green [1981] and Krugman [1982], is that they do not discuss the
role, if any, played by expectations in determining the output and
employment effects of commercial policy. The importance of ex-
pectations for macroeconomic stabilization policy has been the
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subject of extensive research in recent years, as documented by
Barro’s [1981b] survey of the literature on the “new classical
macroeconomics.” The main focus of this literature has been on
the implications of expectations for the conduct of monetary pol-
icy. However, recently the discussion has been extended to ex-
amine the role played by expectations in determining the effects
of policies that directly affect relative prices such as government
purchases, shifts between debt and tax finance, and investment
tax credits.! These analyses, however, have all been carried out
within the context of a closed economy. A natural extension of
this line of thinking to the open economy is to examine the effects
of economy-wide commercial policies that, of course, have a direct
impact on relative prices. The aim of this paper, then, is to study
the role of expectations in determining the aggregate output and
employment effects of various commercial policies.

The significance of expectations for the macroeconomic ef-
fectiveness of commercial policy is illustrated by a discussion of
the impact of the imposition of a tariff by a small open economy.
It is assumed that the country produces two goods, with labor
being the only factor of production that is mobile between sectors.
This appears to be a reasonable assumption given that the short-
run nature of stabilization policy implies that it is geared to take
hold within a time span in which other factors of production,
particularly capital, are likely to be sector-specific due to the
presence of high adjustment costs.2 In order to allow for a tariff
to have an effect on output and employment at the aggregate
level, it it assumed that the supply of labor is positively related
to the real wage.® In order to introduce expectations into the
analysis in the simplest manner possible, it is assumed, as sug-
gested by Friedman [1968], that at the time employment decisions
are made, workers have only uncertain knowledge of the prices
of the goods they will be buying with their wages. Hence the
supply of labor facing firms depends on the expected, rather than
the actual, real wage. Workers’ expectations are assumed to be
formed rationally in the sense of Muth [1961]. On the other side

1. These issues are taken up by Barro [1979, 1981a], Hall [1979], and Kydland
and Prescott [1977, 1980].

2. It may be useful to think of the model outlined in Sections II through IV
as an expectations augmented version of the specific-capital model developed by
Jones [1971], Mayer [1974], and Mussa [1974].

3. The standard two-sector model of international trade theory is extended

by Kemp and Jones [1962] and by Frenkel and Razin [1975] to allow for a variable
labor supply.
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of the market, firms are assumed to know their output prices at
the time employment decisions are made, so that the demand for
labor by firms depends on the actual real wage measured in units
of their own output as implied by profit-maximizing behavior.

This simple framework yields two main insights into the
macroeconomic effects of commercial policy. First, the short-run
output and employment effects of commercial policy will depend
crucially on whether shocks that have increased nominal wages
have ultimately tended to be associated with increased, un-
changed, or decreased real wages.* This result arises due to the
forecasting problem confronting workers. At the time employ-
ment decisions are made, workers do not observe current prices,
but they do observe the current nominal wage offers being made
by firms. These wage offers convey some information to workers
about the current state of the economy and thus help to determine
the price level workers expect to prevail in the current period,
and hence the expected real wage workers associate with firms’
nominal wage offers. Since the solution to this forecasting problem
will depend on the nature of the shocks affecting the economy,
the impact of commercial policy on employment will also depend
on these shocks. The second main insight of the paper, which
comes as no surprise in light of the recent literature on the ef-
fectiveness of monetary policy, is that the systematic element of
tariff policy, and commercial policy in general, will be incorpo-
rated into workers’ expectations. Therefore, when commercial pol-
icy is used as an instrument of short-run stabilization policy, its
systematic element will have output and employment effects that
are identical to its long-run effects. In the presence of rational
expectations it is thus inappropriate for policymakers to dismiss
as irrelevant the long-run effects of commercial policy—with such
expectations there may be little merit to the frequently voiced
claims that commercial policy can “buy time” for the economy to
deal with its unemployment problem or for its industries to mod-
ernize. This view is in marked contrast to the position taken by
the “Cambridge Economic Policy Group,” who claim that the only
way many industrialized nations can attain full employment is
through a package of policies involving import restrictions as an
integral part.®

4. The short run is taken to be that period within which workers do not fully
perceive price changes.

5. See Eichengreen [1979] for a discussion of the views of the “Cambridge
Economic Policy Group.”
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The remainder of the paper is organized as follows. Section
II discusses the demand for and supply of labor. Section III char-
acterizes labor market equilibrium, focusing on the determination
of wages and employment in both the short run and the long run.
Section IV lays out the solution to the forecasting problem facing
workers and presents a closed-form solution for the short-run
equilibrium. The fifth section of the paper examines the effects
of a tariff on output and employment in both the short run and
the long run and comments briefly on the effects of other types
of commercial policies. The sixth section explores the implications
of the analysis presented in Sections II through V for the use of
commercial policy as a tool of stabilization policy.

II. THE DEMAND FOR AND SUPPLY OF LABOR

In order to derive the demand for labor by firms in a given
industry, it is necessary to consider the profit maximization prob-
lem they solve. The output of good i at time ¢, X;;, depends on the
industry’s employment of labor N,, which is assumed to be the
only variable input, the state of technology and the employment
of fixed factors, both of which are summarized by a parameter A,,
and random elements that affect the production process u;. The
random term u; is assumed to be normally and independently
distributed with mean zero and variance o?,. All this is summa-
rized by industry i’s production function:

(1) Xit = A,‘N?gi e"”; 0=< Bi = 1, 1 = ]., 2.

The country in question is taken to be small so that world
prices, P71, and P, are taken as given. Profit maximization on the
part of competitive firms in industry i subject to the production
function (1), the nominal wage W,, and domestic prices, P,, and
P,,, yields the demand for labor by industry i as®

) né = vi — nw: — pa); i=12,

where lowercase letters represent the natural logarithm of their
uppercase counterparts,” m; = 1/(1 — B;) is the elasticity of de-
mand for labor by industry i, and v;; = (In B; + a; + w)/(1 — B)
reflects factors other than the own real wage, w, — p;, that influ-

6. For simplicity, it is assumed that firms are aware of the random elements
affecting their own production function, the u,’s, at the time this maximization
problem is solved.

7. This convention is adopted throughout the paper.
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ence the demand for labor such as the state of technology, the
employment of fixed factors, and random elements affecting the
production process.®

Given the demand for labor by each sector, it can be shown
that the natural logarithm of the economy-wide demand for labor
can be approximated by®

d __ d d
ng = \nf: + Aang,

where \; is the fraction of the labor force employed in sector i
(note that \; + Ay = 1) and n¢ is the aggregate demand for labor
at time ¢. Using (2) in this expression yields

3 ng = k¢ — mw, + A1 + NamaPas,

where k¢ = N1y, + Ayye: and m = A\im; + Aomg is the aggregate
elasticity of demand for labor with respect to the wage rate.®

In order to complete the model of the labor market, something
needs to be said about the supply of labor. As noted in the intro-
duction, it is assumed that the supply of labor is positively related
to the real wage, but that workers have only uncertain knowledge
of goods prices at the time they decide whether or not to accept
a job offer. This means that the supply of labor facing firms de-
pends on the expected real wage. The price level, or cost-of-living
index, at time ¢ is assumed to be a geometric average of the prices
of goods one and two, with the weights given by the share of each
good in domestic expenditure. Written in natural logarithms, the
price level at time ¢, c,, is given by

4 C; = oyPis + QgPay,

where «a; is the share of good i in domestic expenditure and
a; + ap = 1. Thus, the supply of labor at time ¢, n§, can be written
as

(5) nf = kf + E[wg - E(Ct|It)],

where k{ reflects random elements affecting the supply of labor
(assumed normally and independently distributed with mean zero
and variance %), ¢ is the elasticity of the supply of labor, and

8. It should be noted that +y; is a normally and independently distributed
random variable with mean (In B, + a)/(1 — B;) and variance o= o2(1 — B)2
9. An appendix discussing this derivation is available from the author on
request.
d 10. Note that £{ is a normally and independently distributed random variable
with mean )\1(11’1 Bl + a)/(1 — B1) + Ao(In B2 + a2)/(1 — B2) and variance
ofs = A\ 02 + A\ ok
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E(c/I,) is the price level expected by workers to prevail during
period ¢ based on the information set available to them at the
beginning of the period I,. The information set I, is assumed to
include values of all lagged variables, denoted by Q,_;, and the
current nominal wage rate w,. Workers’ expectations are assumed
to be formed rationally.

III. A CHARACTERIZATION OF LABOR MARKET EQUILIBRIUM

The demand for and supply of labor was considered in the
previous section, and it is natural at this point to examine the
properties of labor market equilibrium in both the short run and
the long run. The distinction between the two hinges on the def-
inition of the short run as that time period within which workers
do not fully perceive price changes. In the long run, however, both
firms and workers have complete knowledge of all price move-
ments. This means that workers’ expectations regarding the cur-
rent price level will be an important determinant of wages and
employment in the short run, while only actual prices will play
a role in the long run.

A. Wages and Employment

Labor market equilibrium at any point in time requires
equality between the demand for and the supply of labor; that is,
labor market equilibrium requires that

ng = ng.
With the help of (3) and (5), this condition can be solved to show
that the equilibrium nominal wage rate at time ¢ is

w, = k, + TP + TaP2s + 173E(Ct|It),

where!!

ke = (kR — ED/(e + ),
(6) w1 = Am/(e + M),

T = Agmof/(e + M),
and

w3 = el(e + 7).

11. It should be noted that m; + w2 + w3 = 1, which implies that if nominal
prices change by the same proportion, and if these changes are fully perceived b
workers, nominal wages will rise equiproportionately and hence real wages will
remain unchanged.
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The excess demand term k, is a normally and independently dis-
tributed random variable with mean

)\1(111 Bl + al) )\2(111 Bz + (12) /
+ +
[ e VA

and variance 0% = (024 + 0%)/(e + m)?, where o}, is as defined
in footnotes 9 and 10.

Substituting (6) into (2) and (5) yields expressions for the
equilibrium levels of employment in each sector and for the equi-
librium level of aggregate employment. These expressions are:'?

(7a) N Yit — Thkz + T]1(‘ﬂ'2 + Tl's)plt - M1T2P2: — T111T3E(Cz|It)
(Tb)  na = vor — Mgk: — MemP1, + Ma(m1 + W)p2r — MamsElcl)
(7e)  n,

i

makf + (1 — wa)ki + e(mp, + Tapay)
— g(m + mIE(L.

These expressions are not suitable for analyzing the short-run
effects of various shocks because up to this point workers’ price
level expectations have been treated as exogenous; no account
has yet been taken of their dependence on the current nominal
wage, which is part of the workers’ information set. However,
(7a)—(7c) can be used to obtain closed-form solutions for the long-
run equilibrium levels of sectoral and aggregate employment.

B. Long-Run Equilibrium

Recall that the long run is being defined as that time period
in which both firms and workers fully perceive all price move-
ments. Operationally, this means that in the long run,

E(ct|1t) = Cy

where the actual price level is given by (4). Through use of this,
the long-run equilibrium levels of employment can be found by
substituting (4) into (7a)—(7¢) for the expected price level. Let a

12. Expressions (7a) and (7b) could be substituted into logarithmic versions
of the production functions given in (1) to obtain expressions for the output of
each good at time ¢. However, this is not done explicitly in this paper because the
bulk of the analysis is concerned with the effects of price fluctuations. Hence, in
the absence of other shocks, the fact that labor is the only variable input implies
that the output of good i will vary directly with the level of employment in that
sector.
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bar over a variable denote its long-run equilibrium (or full current
information) value, and note that this yields'3

(8a)  ny = v — Mmke — Mmm2 + aeW)(P2: — P10,

(8b)  ng = yar — Mgk, + Mo + a1ms) (P2 — P10,

and

(8¢) n, = mskd + (1 — ma)kd + elame — aom)(Par — pio).

Several features of (8a)—(8c) are noteworthy. The long-run
levels of employment depend only on real factors such as (do-
mestic) relative prices, tastes, and technology. The role of tastes
and technology are reflected by the ¥’s and the %’s, while the
importance of relative prices is highlighted by the p2; — p:. terms
in expressions (8a)—(8c). It can be seen from (8a) and (8b) that a
rise in the relative price of a good will lead to an increase in
employment in that sector and a decrease in employment in the
other sector. However, as shown by (8c), whether an increase in
the relative price of good two or an increase in the relative price
of good 1 increases aggregate employment depends on the sign of
;T — apm;. m and me have previously been defined, so now it
can be seen that an increase in the relative price of good 2, ps; — pis,
will increase or decrease aggregate employment as

A
© Az
Q2 Aom2

That is, whether or not an increase in the relative price of good
two increases or decreases aggregate employment depends on a
comparison of the ratio of sectoral expenditure shares a;/a, to the
ratio of share-weighted elasticities of labor demand in each sector
Aimi/Agama. The larger the share of good one in expenditure; the
larger the fraction of the labor force employed in industry two;
the smaller the elasticity of demand for labor in industry one,
and the larger the elasticity of demand for labor in industry two;
the more likely it is that an increase in the relative price of good
two will lead to an expansion of aggregate employment.!*

13. The corresponding solution for the long-run equilibrium nominal wage
rate can be found by using (6) to be

w, =k, + (my + ayma)pre + (w2 + aem3)par

14. The intuition behind (9) can be seen as follows: Suppose that a 1 percent
increase in the relative price of good two occurs as a result o? a 1 percent increase
in the nominal price of good two on world markets. Whether or not employment
increases or decreases depends on whether the nominal wage increase necessary
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IV. THE WORKER’S FORECASTING PROBLEM AND SHORT-RUN
EQUILIBRIUM

This section of the paper addresses the issue of the endo-
geneity of workers’ price level expectations. The forecasting prob-
lem facing workers is solved and interpreted. Then, the solution
to this forecasting problem is used to provide closed-form solutions
for employment in each sector and for aggregate employment in
the short run.

A. The Forecasting Problem

The forecasting problem confronting workers can be formal-
ized by decomposing the current price level as

(10) C: = E(ctlﬂtfl) + &,

where &, is a least-squares disturbance term that by the orthog-
onality principle satisfies E[£E(c/Q, ;)] = 0 and E§; = 0; that is,
¢, is the “surprise” element of the price level. However, workers
observe the current nominal wage rate, and the new information
it conveys allows them to update their earlier price level forecasts
that were based solely on ,_ ;. Application of the recursive pro-
jection formula'® causes the result of this updating process to be
written as

(11) E(Czuz) = E(Ct|Qt—1) + E[§z|wt - E(wtlﬂt—l)]»

where w; — E(w/Q, ;) is the new information contained in the
nominal wage rate. Workers do this, conceptually anyway, by
running a regression of & on the new information contained in
the current nominal wage rate. This regression takes the form,

(12) & = olw, — E(wtlﬂt—l)] + Uy

to keep the aggregate demand for labor constant exceeds or falls short of that
necessary to keep the supply of labor constant. As can be seen from (3), the
aggregate demand for labor will remain unchanged only if the nominal wage rate
increases by Agno/m percent. For the supply of labor to remain unchanged, the
nominal wage rate must rise by as percent so as to keep real wages constant.
Hence aggregate employment will increase or decrease when the relative price
of good two rises as Agno/m = ae. Using the definition of m and the fact that
1 — a2 = aj, one can manipulate this expression to yield (9). These results are
similar to those found in Kemp and Jones [1962] and Frenkel and Razin [1975]
but differ inasmuch as they assume capital to be perfectly mobile between sectors,
whereas in this paper capital is taken to be sector-specific.

15. See Sargent [1979, pp. 206-08] for a discussion of this formula. The so-
lution to the forecasting problem presented in this section parallels closely the
discussion found in Sargent [1979, pp. 327—28] and is therefore brief.
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where v, is a disturbance term that is orthogonal to
w; — Ew/Q,_,) and has mean zero, and ¢ is a least-squares
regression coefficient about which more will be said shortly.

Under the assumption of rational expectations, workers’ ex-
pectations are taken to be formed in a manner that is consistent
with the model which, using (6), implies that

13) w, - E(wtlﬂt—l)
=2z — E@z|Q, ) + mlE(c|l) — E(c|Q, 1],

where z, = k, + wp;, + waps. Using (13) in (12), taking the ex-
pected value of this expression, and substituting the result into
(11) yields

(14)  E(cl) = E(cdQ 1) + [&/Q — m3d)] [z, — E(z|Q,_].

As can be seen from the second term on the right-hand side of
(14), which reflects the updating process, the new information
conveyed by the nominal wage rate arises from the observation
of the linear combination of %, p,, and p,, described by z, that it
allows workers to make.

B. Interpretation of ¢

As indicated by (14), and as will be brought out in the next
two sections of the paper, the magnitude of the regression param-
eter ¢ plays a crucial role in determining the short-run output
and employment effects of changes in commercial policy. For this
reason, it is important to understand the factors that determine
its magnitude. It is shown in the Appendix that'6

b = [ogmof + (e + apm)ore + apmaod)/
(15) {o% + m(m + ayma)ot + [2mime
+ mylame + aomy)]os + oy + oapms)od),
where
0'% = Elk; — E(ktIQt—l)]Z, 0'12 = E[pit - E(pit|Qt71)]2,

and

O12 = E{[Pu - E(pltth—l)][p2t - E(Pztlﬂt—1)]}-

16. Substituting (15) into (14), one can show that the coefficient of
2 — E(z4Q.-1) in (14) is simply the least squares regression coefficient that would
be obtained by regressing & on z, — E(z,/Q,_,). The forecasting problem facing
workers could be approached more directly in this manner, but the approach
adopted in the text seems to yield more insight into the economics of the problem.
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This result can be used to obtain some insight into the factors
influencing the magnitude of ¢.

First, suppose that the only shocks affecting the economy are
shocks to tastes and technology so thato? = 0,5, = 03 = 0. Inthis
case (15) indicates that ¢ = 0. This means that the new infor-
mation contained in the current nominal wage rate has no effect
on workers’ price level expectations as shown by (12) or (14).
Hence, any increase (decrease) in nominal wage offers that was
not predictable based on ), ; is taken by workers to represent
an increase (decrease) in real wage offers. This makes economic
sense because given that domestic prices are not changing, any
changes in nominal wages do in fact represent a change in the
real wage.

Second, suppose that the only shocks influencing the economy
are monetary shocks. In this instance o7 = 0, and 0% = 0,2 =
031" As can be seen from (15), & = 1 in this case. This means
that any change in the nominal wage rate from its expected value
based on Q,_; feeds one-for-one into the expected price level.
Therefore, unexpected nominal wage changes are correctly per-
ceived by workers to represent no change in real wages.

Finally, suppose that the only shocks are due to fluctuations
in p; so that 62 = o = oy, = 0. Expression (15) indicates that in
this case

Qo

(m2 + apms)

Manipulating this expression and using the definitions of the 7’s
shows that

o Am

d=1 as = .
a2 Agme

Comparison of this with (9) shows that ¢ = 1 as increases in the
relative price of good two decrease or increase aggregate employ-
ment in the long run. However, from the labor supply function
(5), it can be seen that the impact of changes in p, on aggregate
employment reflect their impact on real wages. Therefore, it may
be concluded that when the only shocks are due to variations in
P2, & = 1 as increases in the relative price of good 2 are associated

17. The exchange rate regime will of course influence the size of these vari-
ances and covariances. Under a fixed exchange rate regime the economy will be
subject to world monetary shocks in the long run and to domestic monetary shocks
in the short run only to the extent that short-run sterilization is possible.
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with long-run real wage decreases or increases. Similarly, it can
be demonstrated that when the only shocks are due to variations
in p;, & = 1 as increases in the relative price of good 1 are as-
sociated with long-run real wage decreases or increases. These
results can be generalized to yield the reasonable insight that if
price shocks are the only shocks affecting the economy, & < 1 if
nominal wage increases triggered by these shocks tend to be as-
sociated with long-run real wage increases, and ¢ > 1 if nominal
wage increases triggered by these shocks tend to be associated
with long-run real wage decreases.

Up to this point, the discussion of ¢ has focused on special
cases where shocks to the economy are of only one kind. However,
real world economies are subject to simultaneous shocks of both
the real and the monetary variety. This greatly complicates the
forecasting problem facing workers and means that, generally
speaking, any analysis of the short-run employment effects of
changes in commercial policy will depend on the nature of the
shocks affecting the particular economy in question. As an em-
pirical matter, it seems fair to say that for many small countries
the major source of price fluctuations are the monetary shocks to
which they are subject. As long as these monetary shocks are
sufficiently important, it is reasonable to assume that nominal
prices will tend to move together so that o;, > 0. Expression (15)
indicates that under this condition ¢ will be positive.'® The pre-
vious discussion also indicates that the presence of significant
monetary shocks tends to push ¢ toward unity. However, the
presence of real shocks means that nominal wage changes will
tend, at least to some extent, to be associated with long-run real
wage changes. Hence, if nominal wage increases tend to be as-
sociated with long-run real wage increases, ¢ < 1 will hold; while
if nominal wage increases tend to be associated with long-run
real wage decreases, ¢ > 1 will hold.

C. Short-Run Equilibrium

Now that the workers’ forecasting problem has been solved
and interpreted, closed-form solutions for the short-run equilib-
rium values of the variables of interest can be derived. Using (14)
in (6) shows that the nominal wage rate at time ¢ is

. 18. When 012 > 0, it can be shown that the term 1 — w3 appearing in (14)
is positive. To see this, use (A7) to show that 1 — m3d = 02 /(62 + 0) and note
that O¢, > 0 when 12 > 0.
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(16) we = [1/(1 — m3d)] (k, + wpy, + TaDas),

where for simplicity, it has been assumed that units are such that
the predetermined part of the short-run equilibrium nominal wage
rate is zero. Using (16) in (7a)—(7c) yields solutions for the short-
run equilibrium levels of employment. They are

(17a)

_ _ M mlme + w31 — )] M
ny Y1t 1 - md ke + 1 - b Di: 1 - Trad)pzt
(17b)

M2 M2 no[m + w(1 — ¢)]

= — k —
noe Yot 1 — b t 1_11_3¢.p1t+ 1 — b D2t
(17¢)

w1l — b)), 1—m3 el —d)
n, = 1 - b kY + 1 - 5 ki + 1 — b (TP + TaP2e).

These expressions will be used in the following sections to discuss
the short-run employment effects of commercial policy changes
and to examine the implications of these results for the use of
commercial policy as a tool of stabilization policy.

V. THE EMPLOYMENT EFFECTS OF COMMERCIAL PoLICY

The general principles concerning the short-run and long-
run employment effects of commercial policy can be illustrated
by considering the imposition of a tariff under a fixed exchange
rate.!® In order to introduce tariffs explicitly into the analysis,
let good 1 be the home country’s exportable good and good 2 be
the home country’s importable good. Written in natural loga-
rithms, the domestic price of good 2 is

(18) P2 = p;t + T

where 1, = In(1 + tariff rate at time ¢).

19. If the exchange rate is flexible, the forecasting problem facing workers
may differ in a fundamental way from that outlined in Section IV. For example,
suppose that workers observe the contemporaneous exchange rate as well as the
contemporaneous nominal wage rate at the time hiring decisions are made. In
this instance, their forecast of the current price level will be improved, and it is
less likely that the short-run and long-run employment effects of commercial
policy changes will differ. In particular, under flexible exchange rates the problem
must be recast so as to incorporate workers knowledge about asset market vari-
ables. However, as long as workers continue to make forecast errors, the general
principles emerging from the discussion of the fixed exchange rate case will con-
tinue to hold.
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Using this in (17a) and (17b), one can show that when a tariff
is levied, the exportable sector contracts, while the importable
sector may either expand or contract. The reason for these results
isthat since nominal wages rise when a tariff is imposed, as shown
by (16), the real wage in terms of exportables must rise, while
the real wage in terms of importables may fall or rise. A necessary,
but not sufficient, condition for the real wage in terms of im-
portables to rise and employment in the importable sector to con-
tract is that ¢ > 1.

It can be seen by using (18) in (17¢) that aggregate employ-
ment expands or contracts following the imposition of a tariff as
¢ = 1. Hence if the shocks affecting the economy are such that
nominal wage increases tend to be associated with long-run real
wage increases (¢ < 1), the imposition of a tariff will result in a
short-run expansion of aggregate employment. On the other hand,
if the shocks affecting the economy are such that nominal wage
increases tend to be associated with long-run real wage decreases
(b > 1), the imposition of a tariff will reduce aggregate employ-
ment in the short run. Therefore, the short-run employment ef-
fects of tariffs and other types of commercial policies depend cru-
cially on the nature of the shocks to which the economy is subject,
for it is the nature of the shocks to which workers are accustomed
that determines how workers perceive the nominal wage changes
brought about by changes in commercial policy to be reflected in
real wages.

In the long run the employment effects of a tariff can be found
by substituting (18) into (8a)—(8¢c). Allowing the tariff rate to
change yields

An
= - ni(me + agms) <0,
AT,
An
—2 = ne(m + ayms) > 0,
AT,

and
An
—f = eloyme — aomy) = 0.
AT,

In the long run the imposition of a tariff leads to an expansion
of the importable sector and a contraction of the exportable sector.
Aggregate employment will rise or fall in the long run as
a1y — apmy = 0. This condition was discussed in Section IIIB. It
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should be noted that a tariff may move aggregate employment in
opposite directions in the short run and in the long run. All that
is necessary for this to occur is for 1 — ¢ and a;m, — aym; to be
of opposite sign.

Finally, it can be shown using (5) that the deviation of actual
employment from its long-run level is given by

n; — ﬁt = S(wt - wt) + E[Ct - E(Ctllt)].

From (6) and its long-run equivalent, w, = k, + mp;y, + Wopo,
+ T3¢y, it can be shown that

Wy — wt = - Tr3[ct - E(Ctllt)]~
Substituting this into the preceding expression yields
n; — Tlt = 8(1 - ﬂB)[ct - E(ctllt)]'

From this it can easily be seen that E(n, — n,/I,) = 0. This means
that any change in commercial policy (and tariffs in particular)
which is anticipated by workers, or revealed to them by the cur-
rent wage, will have employment effects that are identical to its
long-run effects. The upshot is that when the systematic use of
commercial policy is incorporated by policymakers into their short-
run stabilization program, it is the long-run results that are rel-
evant. This result is, of course, an extension of Sargent and Wal-
lace [1975], the main difference being that since a commercial
policy change is a “real” policy change, it can alter output and
employment even in the long run.

The employment effects of other types of commercial policies
can be analyzed in much the same manner as those of a tariff.
First, consider the employment effects of imposing an export tax.
This can be incorporated into the analysis by writing the domestic
price of good 1 as p;; = pi; — v, where v, = In(1 + export tax rate
at time ¢). It can be seen from (17a)—(17c¢) that the short-run
employment effects of an export tax will differ from those of a
tariff. The reason for the short-run nonequivalence of export taxes
and tariffs is seen most easily from (16). While the imposition of
a tariff increases nominal wages in the short-run, the imposition
of an export tax decreases nominal wages in the short run. Hence
the short-run employment effects of the two will not be equivalent.
However, from Lerner’s [1936] symmetry theorem it is apparent
that the long-run employment effects of an export tax will be
identical to those of a tariff. Since a devaluation is equivalent to
levying a tariff and an export subsidy at the same rate, the model
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can also be used to examine the employment effects of an un-
anticipated devaluation. Quantitative restrictions on trade can
also be studied in a qualitative manner using this framework.
This follows from the equivalence theorems established by Bhag-
wati [1965]. However, a full-blown treatment of the employment
effects of quantitative restrictions would require the explicit in-
troduction of domestic (commodity) supply and demand conditions
in order to calculate the tariff or export tax equivalent of import
quotas and export quotas.

VI. PoLicy CONSIDERATIONS

The basic policy conclusion emerging from this paper is that
only the unanticipated component of commercial policy will have
employment effects corresponding to the short-run effects dis-
cussed in Section V. Anticipated, or systematic, components of
commercial policy will have effects described by the long-run re-
sults summarized by expressions (8a)—(8¢c). To the extent that
major shifts in commercial policy are highly publicized and sub-
jected to heated political debate, it is these long-run results that
are relevant for policy discussions.?® Also, to the extent that com-
mercial policy is used in a systematic manner as part of a country’s
overall stabilization package, these long-run results are once again
relevant, unless the government can react more rapidly to new
information than the private sector does.?! For example, trigger
pricing mechanisms might, at least in principle, act much like
automatic stabilizers and hence allow commercial policy to re-
spond to new information more rapidly than does the private
sector, so that for policy purposes the short-run employment ef-
fects outlined in Section V would be relevant.

Before concluding, one word of caution is in order. Even though
this paper has demonstrated that commercial policy can be used
as a tool of stabilization policy, since, like any real policy, its

20. The model outlined in the body of the paper is applicable to issues other
than commercial policy. For instance, the effects of terms-of-trade changes and
technology changes on output and employment can be considered within this
framework. Since some of these events can be foreseen in the same way that
changes in commercial policy can (e.g., future world price trends can be forecast
on the basis of the growin% capacity of the newly industrialized countries), the
long-run results may go a long way toward explaining their output and employ-
ment effects.

21. These ideas are of course suggested by Sargent and Wallace [1975] and
by McCallum and Whitaker [1979] among others.
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systematic element has long-run effects on aggregate employ-
ment, it does not follow that commercial policy should be used
for stabilization purposes. This follows from the fact that no wel-
fare-theoretic case has been presented in support of this position.
Only if other distortions are present that prevent employment
from reaching its optimum level, can the present framework even
begin to be used to support arguments for using commercial policy
to influence output and employment. This is simply another ex-
ample of the well-known, but unfortunately often unheeded, re-
sult that for a small open economy free trade is the optimum
policy—for small countries the only valid economic arguments
for the use of commercial policy are (at best) second-best argu-
ments.

APPENDIX

To see that (15) is the correct solution for the least squares
regression coefficient ¢, multiply both sides of (12) by
w, — E(w/Q,_,), take expectations of the resulting expression,
and use the orthogonality condition E{v{w, — E(w/Q.- )1} = 0,
to obtain

E{gt[wz - E(wtth—l)]}
Elw, — E(wtlﬂt— V2 ’
It can be shown from (13) that
E{gt[wt - E(wtlnt—l)]}
= E{E,t[zt - E(ztIQt—l)]} + 173E{§t[E(ctlIt) - E(CtIQt— 1)]}

Under the assumption of rational expectations, (14) may be used
in the preceding expression to eliminate E(cl,) — E(c/€,_1). This
yields

(A2) E{ét[wz - E(wtlﬂt—l)]} = ng/]- — w3,

where o, = E{¢lz, — E(z|Q._1)]}. Let 02 = Elw, — Ew]Q, )P,
use (A2), and note that (A1) becomes

(A3) b = 0 /(1 — md)as.
However, from (13) it follows that
02 = 02 + 2 mE{lz, — E@z|Q,_DIE(c|) — E(c{Q.- )]}
+ mE[E(c|l) — E(cQ.- )]

(A1) b =
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The term E(c|I) — E(c/Q,_,) in the preceding expression can be
replaced by using (14) to obtain

2‘"3¢ ﬁ%d)z 2
+ 5 |0z-

1 —md (1 — md)
When this is substituted into (A3), it can be seen that

o2 =11+

b = o
{1 + m3d + [73d2(A — msd)}o?

The numerator and the denominator of the right-hand-side of this
expression can then be multiplied by 1 — msd, and the resulting
expression rearranged to yield

(A4) b = 0u/(02 + m30¢).
From the definitions of &£ and z it can be shown that®?
O = oum0% + (T2 + apm)o1e + 003

and

o2 = o} + moT + 2m M0z + T3O3.

The expression for ¢ given by (15) can be obtained by substituting
these into (A4).

DUKE UNIVERSITY

REFERENCES

Barro, Robert J., “On the Determination of the Public Debt,” Journal of Political
Economy, LXXXVII (1979), 940-71.

——, “Output Effects of Government Purchases,” Journal of Political Economy,
LXXX‘EX (1981a), 1086-1121.

——, “The Equilibrium Approach to Business Cycles,” in his Money, Expectations,
and Business Cycles (New York, NY: Academic Press, 1981b).

Bhagwati, Jagdish N., “On the Equivalence of Tariffs and Quotas,” in R. E. Bald-
win et al., eds., Trade, Growth, and the Balance of Payments (Chicago, IL:
Rand McNally, 1965).

Boyer, Russell S., “Commercial Policy Under Alternative Exchange Rate Re-
gimes,” Canadian Journal of Economics, X (1977), 218-32.

22. These derivations assume that there is no covariance between shocks to
tastes and technology (the k’s) and shocks to prices. Given that commercial policy
shocks affect domestic prices, this means that the initial equilibrium is taken to
be a situation where the government is not using commercial policy in a systematic
manner to offset the fluctuations in output and employment caused by variations
in tastes and technology. Such policies could be introduced by specifying com-
mercial policy reactiongfy nctions. One example of such a reaction punction might
be trigger prices on steel in the United States.



COMMERCIAL POLICY AND AGGREGATE EMPLOYMENT 585

=+ Chan, Kenneth S., “The Employment Effects of Tariffs Under a Free Exchange
Rate Regime,” Journal of International Economics, VIII (1978), 415-23.

Eichengreen, Barry J., “Protection, Real Wage Resistance and Employment: An
Analysis of Some Proposals of the Cambridge Economic Policy Group,” In-
ternational Finance Discussion Papers, Board of Governors of the Federal
Reserve System, No. 150, 1979.

— =+ ‘A Dynamic Model of Tariffs, Output and Employment under Flexible Ex-
change Rates,” Journal of International Economics, XI (1981), 341-59.

Frenkel, Jacob A., and Assaf Razin, “Variable Factor Supplies and the Production
Possibility Frontier,” Southern Economic Journal, XLI (1975), 410-19.

Friedman, Milton, “The Role of Monetary Policy,” American Economic Review,
LVIII (1968), 1-17.

Hall, Robert E., “Labor Sup?ly and Aggregate Fluctuations,” in Vol. 12 of the
Carnegie-Rochester Conference Series on Public Policy, a supplementary se-
ries to the Journal of Monetary Economics, VI (1980), 7-33.

Jones, Ronald W., “A Three-Factor Model in Theory, Trade, and History,” in J.
N. Bhagwati et al., eds., Trade, Balance of Payments and Growth (Amsterdam:
North-Holland, 1971).

Kemp, Murray C., and Ronald W. Jones, “Variable Labor Sugz)l and the Theory
of International Trade,” Journal of Political Economy, L (1962), 30-36.

Krugman, Paul, “The Macroeconomics of Protection with a Floating Exchange
Rate,” in Vol. 16 of the Carnegie-Rochester Conference Series on Public Policy,
a supplementary series to the Journal of Monetary Economics (1982), 141-81.

Kydland, Finn E., and Edward C. Prescott, “Rules Rather than Discretion: The
ix;g)ngisbency of Optimal Plans,” Journal of Political Economy, LXXXV (1977),

—91.

——, and ——, “A Competitive Theory of Fluctuations and the Feasibility and
Desirability of Stabilization Policy,” in S. Fischer, ed., Rational Expectations
and Economic Policy (Chicago, IL: University of Chicago Press, 1980).

Laursen, Svend, and Lloyd A. Metzler, “Flexible Exchange Rates and the Theory
of Employment,” Review of Economics and Statistics, XXXII (1950), 281-99.

Lerner, Abba P., “The Symmetry Between Import and Export Taxes,” Economica,
III (1936), 306-13.

=+ McCallum, Bennett T., and John K. Whitaker, “The Effectiveness of Fiscal Feed-
back Rules and Automatic Stabilizers under Rational Expectations,” Journal
of Monetary Economics, V (1979), 171-86.

Mayer, Wolfgang, “Short-Run and Long-Run Equilibrium for a Small Open Econ-
omy,” Journal of Political Economy, LXXXII (1974), 955-68.

Mundell, Robert A., “Flexible Exchange Rates and Employment Policy,” Canadian
Journal of Economics and Political Science, XXVII (1961), 509-17; reprinted
as Cl)lapter 17 in his International Economics (New York, NY: Macmillan,
1968).

Mussa, Michael, “Tariffs and the Distribution of Income: The Importance of Factor
Specificity, Substitutability, and Intensity in the Short and Long Run,” Jour-
nal of Po{itical Economy, LXXXII (1974), 775-91.

Muth, John F., “Rational Expectations and the Theory of Price Movements,”
Econometrica, XXIX (1961), 315-35.

Sargent, )Thomas J., Macroeconomic Theory (New York, NY: Academic Press,
1979).

——, and Neil Wallace, “Rational Expectations, the Optimal Monetary Instrument
and the Optimal Money Supply Rule,” Journal of Political Economy, LXXXIII
(1975), 241-54.

Tower, Edward, “Commercial Policy Under Fixed and Under Flexible Exchange
Rates,” this Journal, LXXXVII (1973), 436-54.



	Article Contents
	p. [567]
	p. 568
	p. 569
	p. 570
	p. 571
	p. 572
	p. 573
	p. 574
	p. 575
	p. 576
	p. 577
	p. 578
	p. 579
	p. 580
	p. 581
	p. 582
	p. 583
	p. 584
	p. 585

	Issue Table of Contents
	The Quarterly Journal of Economics, Vol. 99, No. 3 (Aug., 1984), pp. 403-647
	Front Matter
	Social Indifference Curves and Aggregate Demand [pp.  403 - 414]
	The Long-Run Creditworthiness of Developing Countries: Theory and Practice [pp.  415 - 439]
	Imperfect Information and the Equitability of Competitive Prices [pp.  441 - 460]
	The Relative Productivity Hypothesis of Industrialization: The American Case, 1820 to 1850 [pp.  461 - 487]
	Cyclic Pricing by a Durable Goods Monopolist [pp.  489 - 505]
	Willingness to Pay and Compensation Demanded: Experimental Evidence of an Unexpected Disparity in Measures of Value [pp.  507 - 521]
	The Decline of Dominant Firms, 1905-1929 [pp.  523 - 546]
	Labor Union Objectives and Collective Bargaining [pp.  547 - 566]
	Commercial Policy and Aggregate Employment Under Rational Expectations [pp.  567 - 585]
	Permanent Income, Liquidity, and Expenditure on Automobiles: Evidence From Panel Data [pp.  587 - 614]
	Clarifying Some Misconceptions About Stock Market Economies [pp.  615 - 627]
	The Pricing of Durable Exhaustible Resources: Comment [pp.  629 - 637]
	A Note on the Effects of Taxation on Charitable Giving Over the Life Cycle and Beyond [pp.  639 - 647]
	Back Matter



