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Abstract

This paper explores the relationship betwedéiective rate of protec-
tion and factor substitution in flerent market structures when the protected
industry employs specific labor. We will show that there is a simple crite-
rion, independent of the market structure, to judge when flfectve rate
of protection exceeds the nominal one. When the market is in international
oligopoly, tarit escalation policy yields (i) the market powefeet and (ii)
the factor substitutionfiect over &ective protection of the industry.

1 Introduction

The dfective protection concept is widely used in the evaluation of protected in-
dustry regimes. It is initially developed by Corden (1966) who defined it as the
percentage increase in value added per unit. Given the assumption of nonsubsti-
tutability between domestic primary factors and imported inputs, Corden showed
that the &ective rate of protection shed light on the resource allocation towards
activities enjoying relatively highfeective protective rates.

Corden’s assumption of no substitution only exists in some particular indus-
tries with no factor movement. When substitution between domestic primary fac-
tors and imported inputs is allowed, thfeztive tarit structure will be changed.
Pioneering work has been done by many economists usitgyelt technology
to evaluate it. Corden (1971) assumed the quantity of factors used only depends
on their price ratio to the final good. Under factor substitution, thettaril pull

*The authors thank Professors Makoto Ikema and Jota Ishikawa for their helpful comments on
the earlier version of the paper.

fSchool of Political Science & Economics, Waseda University. E-mail: kazr@waseda.jp

{Graduate School of Economics, Waseda University. E-mail address: fwei@suou.waseda.jp

1



resources toward activities enjoying relatively higteetive protection rate. Cor-
den’s result is challenged by Ramaswami and Srinivasan (1971) who provided
a counter-example. They showed that if substitutifiects are biased, the in-
dustry which receivesfiective protection may, as a consequence, lose resources
to the other industry. Jones (1971) developed into a general equilibrium model
and explored the relationship between tlikeetive protection rate and relative
outputs. Jone reinforced the viewpoint of Ramaswammi and Srinivasan that the
effect protection rate may diminish the output of that industry even if substitution
IS unbiased.

Factor substitution is an important extension in tifie@ive protection con-
cept. Most of their work assume simply one intermediate good. Recently, more
papers on thefeective protection take into account the extension of multiple in-
termediate goods, tradables as well as non-tradables. Ohyama and Suzuki (1980)
examined the response of net and gross outputs of tradable goods to changes in
tariff structure in a comprehensive general equilibrium with interindustry flows.
Greenaway, Reed, and Hassan (1994) allowed for the existence of by-product by
treating them as non-tradable outputs and modified Corden’s measure of protec-
tion in the traded and non-traded by-product cases. Londero (2001) analyzed the
effect protective rates in the joint-production when tradables are jointly produced
with non-tradables. Also, Some Related issues treatffbeteve protection in the
political economy. As Grossman and Helpman (1994), Anderson (1998) showed,
Effective protection implies welfare loss sacrificed to the interest groups.

The challenge to Corden (1966) and Corden (1971) critically hinges on the
assumption that all the domestic factors employed in the protected industry are
completely mobile over the economy. In fact, the assumption of mobile factors
make the concept offective protection vague, and thus triggers the works to
invent the more suitable criterion of protection such as Ethier (1977) with only
limited results.

This paper instead return to the original idea of Corden. That is, we explicitly
consider presence of a certain factor specific to the protected industry and assume
that factor substitution is limited or more specifically none. This highlights the
effect of the so-called tdfiescalation policy from the short-run point of view. By
focusing on such a short-ruffect within a framework of industry-specific factor,
which we call “labor”, we are rather interested in the market structure problem.
Does the notion of fective protection as well as téirescalation keeps making
sense? This is what we explore through the present paper.

The rest of the paper is concluded as follows. In section 2, we build up a
basic model of fective protection for a competitive industry with specific labor.
We will show a very simple criterion to judge when thieetive rate of protec-
tion exceeds the nominal one. Something surprising is that this simple criterion
makes sense regardless of the market structure. After discussing the role of factor
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substitution and industry-specific labor fdfextive protection for the competitive
industry in section 3, we extend the model to international duopoly in section 4.
The dfects of tarff escalation are decomposed to (i) the market posfeceand

(i) the factor substitutionféect. Section 5 concludes the paper.

2 Model

Consider a small open economy producing a certain final good using the domestic
labor and the imported intermediate good subject to constant returns to scale under
perfect competition! The production technology is expressed by the following
unit cost function

C = c(Wnm, W), (1)

wherewy, denotes the domestic price of the intermediate goodvanthe wage

rate of the specfic labor. By virtue of Shephard’s lema@yy, w, ) def ac("{‘}’;\,\’ﬁw“”)(i =

L, M) represents the input cfigient of the factor in question, so that the domestic
labor market equilibrium is given by

E= CL(WL,WM)X, (2)

whereL is the labor supply, ang the output of the final good.
Let p denote the domestic price of the final good antthe value-added per
unit of final output. Then the per-unit value-added expressed by

V=P — WyCm (W, W).

When the government imposes taxes over the final and intermediate goods,
there will be wedges between the domestic and foreign pricedr I(g}) denote
the ad valorem tafii rate on the imported final (or intermediate) gopti(w;,) the
world price of the final (or intermediate) good, and supers¢ript 0) associated
with domestic prices the tdfiridden (or free-trade) equilibrium values. Then the
following relations hold in free trade equilibrium as well asfiaridden one.

p=1+te)p*,  pPP=p"  Wy=Q+tWy, Wy =wy ()

We also often let¢ 4 tr express the gross térrate on the imported final

good andry ©1 4 tw the counterpart for the imported intermediate good. Using
these notations, we may express the two notions of the rates of protection, i.e.,

For simplicity of exposition, we assume that the production requires no other factors. We will
often make some remarks on how the results change when we relax this assumption.
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the nominal rate of protection for the final good industry denote@®bgnd the
associatedféective one denoted Wy, as follows.

Redzef vt —\P _ (pt _\NtMCM(\NtL’\NtM)) B <p0 _VVRACM(VVE’VV(I\)/I)) (4)
VO p° — W, em (WO, W) ’

@ PP ®)

To explore the relation between the two rate of protection, we define the
following two share variables. The first is the factor cost share expressed by
6;(i = M, L), wherefy stands for the cost share of the intermediate good and
6, the cost share of the domestic labor. By applying Shephard’s lemma to the unit
cost function (1), we find that each factor cost share is given by

Wi Gi (Wi, W)

6 (W, W) = (e, W)

(i=M,L),
wheredy + 6, = 1 must hold.
The second is the revenue share of the intermediate goadhich is given by

PP, Wi, Wi ) = WaCw (Wi, W) _ (W, W) On (Wna, W ). (6)
p p
This represents the ratio of the intermediate good costs relative to the total rev-
enue. This should be distinguished from the cost share of the intermediate good
defined bydy. The two coincide only when the final-good producers are price-
takers both in the final- and intermediate-good markets.
Using this revenue share of the intermediate good, tlierdnce between the

effective and nominal rates of protection is expressed by

p—wyCy P
pO _ V\/g/lcf\)/l pO
P
[ ¢ —
PO — wy,chy

0 4t
-1+ 05— (7)

Ro— R =

wherect, % u (WK, W) (k = 0,t), andg¢® (or ¢') represents the revenue share

of the intermediate good under the free-trade (oifftaidden) equilibrium. The
above equation gives us the fundamental proposition concerning the relation be-
tween the fective rate of protection and the nominal one summarized as follows.



Proposition 1 The ¢gfective rate of protection exceeds the nominal one if and only
if the tariff policy lowers the revenue share of th intermediate good compared with
the free-trade equilibrium, i.ed¢ < 0.

Note the above proposition is independent on the market structure of final
good and intermediate good. In the following sections, we explore the factors be-
hind the change of intermediate-good-cost-price ratm wy, wi. ) under diferent
market structures and technology assumptions.

3 Competitive Market

First consider the case when the domestic firm is a price-taker both in the final
good and intermediate good sector. The final good price is equal to the unit cost
in equilibrium, i.e.,

P = c(WL, Wwm). (8)

The revenue share of the intermediate good (6) is equal to the factor cost share
of the intermediate good, i.e.,

WpmCm

— = (WL, Wy ).
C(WM,WL> M( L M)

de(TE, TM, W) =

So the change ab is equivalent to the change 6f;. It is easy to establish
the following corollary from Proposition 1

Corollary 1 When the domestic final-good producers are price-takers both in the
final good and the intermediate good markets, tfieative rate of protection ex-
ceeds the nominal one if and only if the yapolicy lowers the intermediate-good-
cost share when both the final good and intermediate good industry are in perfect
competition, i.eddy < O.

The factor cost share of the intermediate good depends on the relative factor
price wy /W, and the degree of factor substitution, expressed by the elasticity of
factor substitutiorr . To make the succeeding results clear, we assume

Assumption 1 The elasticity of factor substitution between the domestic labor
and the intermediate goad, \, satisfies either of the following:

(I) oM > 1, (II) o < 1, (lll) oM = 1
regardless of the factor prices.

For example, whewr ), > 1 the factor cost share of the intermediate good in-
creases if and only if the relative factor price of the domestic lalygwy gets
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Figure 1: Tarfs and Labor-Cost Share whefy > 1

higher. The relation between the factor cost share of the intermediate good and
the relative factor price is shown by the upward sloping c&@&&in the left panel
of Figure 1.

Now the question is when théfective rate of protection exceeds the nominal
one. There are two clues to this question. First, how does tHe paficy afects
the domestic price of the final good relative to the intermediate good? Second,
how does the change in the domestic price of the final good relative to the inter-
mediate good féect the relative factor price between the domestic labor and the
intermediate good? We consider these two questionsfgr> 1 as our bench-
mark.

The answer to the first question is easy from (3). Thatpjsyy becomes
higher than at free trade if and only if the ténate of the final good- exceeds
the counterpart for the intermediate gdgd

The answer to the second question requires us to rewrite the unit cost equation
(1) as below

£=c<ﬂ,1>, ©)

Wm Wnm

where use was made of the linear homogeneity of the unit cost function. Thus
the relative factor pricev /wy, increases if and only if the relative prige'wy
becomes higher. This relation is expressed by the upward-sloping €drvim
the right panel of Figure 1.

Therefore by virtue of Corollary 1, in our benchmark case, the highef tari
rate of the final good compared with that of the intermediate good leads to the



effective rate of protection higher than the nominal one. The results including the
cases ofr,y taking other values are summarized as befow.

Proposition 2 Suppose that the domestic final-good producers are price-takers
both in the final good and the intermediate good markets. Then given a constant
elasticity of substitution between the domestic labor and the imported intermedi-
ate goodo |y, the higher tarif on the final good than on the intermediate good
leads toR. > R, if and only ifo y < 1.

Since the economically meaningful notion of protection requires an increase in
the output after tafis, let us explore the change in the final-good outputs resulting
from tariffs. In view of (2), the change in the output is expressed by

dc (W, wy W, C Wy C
dlnx=—¥=— “hdinw + —Mdinwy |,
CL CL CL
WL CLL
== din(w./wy),
L

where use was made of the zero-homogeneity of each factor inpicead. i.e.,
w, C + wyC.m = 0.

By the virtue of cost function (9) andl . < 0, the above equation shows the
higher tarit on the final good than on the intermediate good leads to the greater
output of final good, i.e.dx > 0. Note that this change in the output does not
depend on the value of the elasticity of factor substitution.Thus the change of the
output also gives rise to higher rate of theetive protection summarized in the
following corollary.

Corollary 2 Given the tarff rate on the final good higher than that on the im-
ported good, i.e.fr > ty, the final good industry always expands the output
compared with free trade, regardless of the value of the elasticity of factor substi-
tution.

In view of the above result coupled with Proposition 2, Corden’s notiorffete
tive protection makes sense only when the elasticity of factor substitution is less
than unity. It also hinges on the implicit assumption that the domestic labor is
specific to the final good industry, for when the industry in question is very small
from the view point of the national economy as a whole the domestic wage cannot
change but stay at a constant.

The two assumptions of small elasticity of factor substitution and industry-
specific factor imply that Corden’s notion dfective protection may lose its sense

2The result can be extended easily into the case of two or more imported intermediate goods.
See Section A in Appendix.



in the long-run where factors areffaiently substitutable and mobile among the
sectors. However insofar as we confine ourselves to the short-run analysis, it
makes its sense at least in a competitive framework. A next step is to examine
whether his &ective protection keeps its economic sense in other alternative mar-
ket structures. We will tackle this question within an international duopoly where
the domestic final good producer competes with the foreign one.

4 International Duopoly

Let us extend the model in the previous section to international duopoly in the final
good sector. There are two firms, a domestic firm and a foreign one, producing
a homogeneous product and competing Cournot in the domestic market. Let

x denote the output produced by the domestic ficrits unit cost of production.

The foreign counterparts are denoted with_et p denote the final good price in

the domestic markeX the total consumption, angl= P(X) the inverse demand
function. We also assume the intermediate good market is in perfect competition

with its world price given by a constant,. We also letr andry denote the gross

ad valorem taff on the final good and on the intermediate good,"r.,e.d,=ef 14t

andTM d:ef 1+ ty.

4.1 Model Structure

Given the taff policy of the home country’s governmefit:, 7\) as well as the
world intermediate good pricey, and the initial constant marginal costs of the
foreign firmc*, each firm’s profit function is expressed by

Home firm’s profit 7(x, x*,c) = {P(x+ X*) — ¢} X (10)
P %
Foreign firm’s profit 7*(x, x*,c*) = {M — c*} x*
TF

The foreign firm’s profit function can be rewritten as
1
(X, x*,¢*) = — {P(x+ X*) — C*} X*, (11)
TF

wherec® = 7rc* represents the tdfiinclusive dfective unit cost of the foreign
firm.

Our model of international duopoly is captured by Figure 2. First, the govern-
ment of the home country decides on theftaiates on the final good- and on
the imported intermediate goag;,. Given the domestic wage raig, this tarif



Domestic Labor Market

TM<=1+tM)

L =Ld
whereL? = ¢, (-)

X(c,c*) Wy = TnWE,
TE (Z 1+ t;:)
[ X* (c,c* - ,
) ( ) Domestic Final Good Market in Cournot Duopoly

X(c,¢*)
P(c,c*)
Figure 2: Hfective and Nominal Rates of Protection in International Duopoly

packagerr, Tv) determines the domestic price of the intermediate good
Wp = TMWyy, (12)
and the &ective unit cost of each firm,
c = c(wW,Wy) (13)

for the home firm and* = r¢c* for the foreign firm. Both firms simultaneously
decide on the output to sell in the domestic market, which yields the equilibrium
output of each firm as a function of the unit cost profibkg¢, ¢*) for the home

firm and xX*(c, c*) for the foreign firm. The total output as well as the market
price also depends on thé&ective unit cost profile, and we I&(c, c*) denote the
equilibrium total output and®(c, ¢*) the associated market price. The domestic
wage initially treated as a parameter is in fact determined by the market clearing
condition for the domestic labor market where the labor supply is fixedaatd

its demand is given by

Ld = CL(WL,WM)f((C,(_:*), (14)

as a result of the interaction with the domestic final good market. Coupled with
(12), (13),c* = 7¢c*, and (14), the domestic labor market equilibrium condition
determines the equilibrium domestic wage rate as a function of tHegadkage

(T, Tm), the relation of which we express bW (tg, 7m). Its substitution into
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(13) and the equilibrium market price function, the unit cost of the home firm
becomes a function of the téirpackage and so does the equilibrium market price.
We express these wittf(7¢, 7) and P¢(rg,7w). Thus the revenue share of the
intermediate good becomes a function of thefigrackage. We represent this
relation by¢®(r¢, 7). What is of our interest is the change in this revenue share
of the intermediate good®(7¢, Ty) as a result of the tafipackage introduction.
Our strategy consists of the following steps.

(Step 1) Effects of the changes in the unit costs on the equilibrium outputs and
market price.

(Step 2) Effect of the changes in the unit costs on the domestic labor demand.
(Step 3) Effect of the change in the t#iripackage on the equilibrium domestic
wage.

(Step 4) Full effects of the change in the tArpackage on the revenue share of
the intermediate good.

As a preliminary analysis, we confirm the equilibrium conditions for the present
model. Without loss of generality, we assume

Assumption 2 The output of each firm is strictly positive at all relevant equilib-
ria.

Assumption 3 Each firm’s profit function is twice-continuouslyjf@rentiable and

mx < 0,7, . < Oatall relevant equilibria.

In view of Assumptions 2 and 3, the following first order conditions for maximiz-
ing (10)(11) with respect to the own output are enough to delineate the duopoly
equilibrium.

0=rmc =p—c+xP(X),
:p—

0 = 7y & + xP/(X), (15)

or alternatively
s
p(1-7)=¢
s*
p <1 — —) =C"
E

wheres (or s*) denotes the market share of the home firm (or the foreign firm)
ande denotes the price-elasticity of the demand, kes —@’. Assumption 2

implies thate > max{s, s*} always holds at all relevant equilibria.
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The second-order condition for profit maximization further characterizes the

structure of our model. LeE denote the elasticity of the slope of the demand

curve byE = —%Q)(). Since the second partial derivatives of each firm’s profit

function are given by

0> myy = 2P/ (X) + xP' = P(X)(2 — SE),

0> 2y = 2P (X) + XP'(X) = P/(X)(2 - S'E),

Assumption 3 implie€ < min{2, Z}.
Application of the implicit function theorem to the first-order conditions for
profit maximization enables us to define each firm’s reaction function as follows.
X=r(x"c), X' =r*(xcr).

The above reaction functions have the following properties.

r def 6['__1—SE r*d_efﬁ__l—S*E
“ T oxs  2—sE X~ ox  2-sE
d_efal’ 1 *defﬁ 1

0 SR

o= % T p2—sp - & p2- sE)

Note when each firm’s output is mutually a strategic substitute, the slope of
each firm’s reaction function is negative, i.g« < 0 andr} < 0 which hold if
and only ifE < min{$, &}.

The above set of equations governs the equilibrium output of each firm, de-
noted byx{c, c*) for the home firm and*{c, c*) for the foreign firm. To make
our comparative statics in the succeeding discussion sensible, we assume that the
equilibrium is globally stable under the standard Cournot output adjustment pro-
cess, which requires

AL L (X, 0)rE(x,C) > 0. (16)

Since we may rewrite it as

def 3—E
A=1—rpuri=
X (2—sE)(2 - s'E)

and Assumptions 3 holds, the assumption of global stability for the equilibrium
given the tarf package is equivalent to

Assumption 4 For all the relevant equilibria, there holds < 3.
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Figure 3: Market Shares of the Firms and the Elasticities of the Demand and its
Slope

Thus in view of Assumption 4, all the possibilities for strategic substitution
and complementarity can be summarized in Figure 3. The stability condition cou-
pled with the concavity of the profit function in the own output (i. e., Assumption
3) implies that the relevant pairs of the market share of the homesfaund the
elasticity of the slope of the demand functiBrshould be in the shaded region on
the right panel of the figureS S for example, means that the output of the home
firm is a strategic substitute to the foreign firm’s, é@that it is a strategic com-
plement. When the demand function is linear in the price, ke, 0, each firm’s
output is a strategic substitute to the other’s.

Hereatfter, to sharpen the results, as in the standard Cournot-quantity competi-
tion, we assume

Assumption 5 Each firm’s output is a strategic substitute to the other’s, Eeg

. {1 1}
min{ =, = .
S S

When the demand is iso-elastic, we may use the relation

dine dInP(X) dIn(—=P(X)) 1
0= - - 1-E-1-°Z 17
din X din X din X g (17
where use was made ef = —% andE = —%. Thus when the price
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elasticity of demand is constant, there holds

E=1+£
&
which is shown by the downward sloping curve on the left panel. Assumption
4 requires that the price elasticity of demandhould be at least/2. Figure 3
shows that the strategic substitution and complementarity depends not only on the
price elasticity of demand but also on the market share of the home firm.
Based on these assumptions, let us first undertake the discussion for Step 1.

4.2 Changes in the Unit Costs and the Outputs

Introduction of the taft package as well as its chang&egts the unit costs of both
firms. Thus in this Step 1, we thus undertake the comparative statics for the final
good market with respect to the unit cost of each firm.

Put the equilibrium output function of each firx( J'andxX*(-), into the equi-
librium condition.

X(c,c*) =r(X*(c,c*),c),
Gk ~% * (& A% Ak 18
&) =r(Xe ). (19)
Application of the implicit function theorem yields
odinX r.c 2—-SEc (2—s'E)(e —5)
S o e 1
dlnc  Ax p(B-E)x S(3—E) <0, (19)
dlng  ricc 1-se ¢ (l-sE(e-¢)
oine A x pPB—E)x  s(3—FE) >0 (20

where use was made of Assumption 2-5 and the following relations

oX  r¢ oOX* OX

Z o0 >0
oc A =5 Jc x oc e
0% OR* ox T,

& o = a0

The associated equilibrium total output, denotecKioy, ¢*), has a noteworthy
property that it depends only on the sum of the unit costs over the industry. Sum
the first-order conditions for profit maximization (15) over the firms, and obtain

0= 2P(X) + XP(X) — (c+C").

The associated equilibrium market price, denotedPby, ¢*), thus depends also
only on the sum of the unit costs over the industry. Since we often resort to these
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results in the succeeding discussion result, we express the relations of the total

output and the market price with the sum of the unit costs over the industry by

X(cr) and P(cr) wherecy ©' ¢+ . And it is summarized in the following

proposition for the convenience of reference in the succeeding discussion.

Proposition 3 When the unit cost of each firm is constant, then the equilibrium
total output and market price depends only on the sum of the unit costs over the
industry, i.e.,

A —

X(c,c) = X(c+ ), P(c,c*) = P(c+ ).

By virtue of (19) and (20), the changes in the total output are expressed by

oc ocr der  3P(X)+XP'(X) P(3—-E)
oP P dP P'(X) 1,

= = >
oc oc* dcr 3P(X)+ XP'(X) 3—E
wherecr = ¢ + c*. In the logarithmic terms, the above results are rewritten as

dinP  oInP  dInP

dincy - clnc + olnck (21)
onP  oInPaolnX 1 S
alnc:alnxamc:s—E(l_E) (22)
olnP  dInP aInX 1 s*
am@zamxam@:s—E(l_Z) (23)

As is already familiar in the studies on indirect taxation in oligopoly, an in-
crease in the unit costs may lead to less than a proportional raise in the market
price. The cause of such over-incidence of cost increase is captured by noting the
relation (17). Substitute this relation into (22) and (23) above, and obtain

oinp (1-73)
dine T+ (- 9) - dm
oinP <1_%)
e (- - -d

Thus insofar as the price elasticity of demand for the final good is non-increasing
in the total output, i.e.gl'r?; < 0, an increase in the unit cost of either firm raises
the market price less than proportionately. Throughout the following discussion,

we assume this condition to hold.
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Assumption 6 The price elasticity of demand for the final good is non-increasing

. dine(X)
the total output, i.e.————= < 0.
N eoaoupu,le,dlnx

There are three remarks in order here. First, the above assumption assures that the
rate of increase in the market price not to exceed the rate of increase in the unit
. L InP dInP
cost of either firm, i.e., there hol e Ane © (0,1).
Second, the assumption assures that the increase in the market price due to the
proportional increase in the unit costs over the industry does not exceed the rate
of increase in the unit costs. This is ascertained by noting

6InF3+8InI5_ <1_§)+< _%>
dlnc = dlnct (1-8) 4 (1 &) - dne”

And lastly, the condition stated in the assumption holds for both linear and iso-
elastic demand for the final good.

4.3 Changes in the Unit Costs and the Labor Demand

The changes in the unit costs due to the introduction of & faaickage fiects

the output configuration in the final good market, thus leading to a change in the
home firm’s demand for the labor specific to the industry in question. To see this,
we first note that the labor demand by the home firm is given by.

Ld(WL,WM,E*> = CL(WL,WM) )’Z(C(WL,WM),?) .

As a preliminary step for characterizing the equilibrium wage rate, we inquire
into how the labor demand responds to the changes in the factor prices as well
as the &ective unit cost of the foreign firm. And for this purpose, the following
decomposition of the change in the labor demand will turn to be very useful.

dinLY=dIlnc_ +dInx,

where the first term on the right-hand side shows the factor substitutect and
the second the outpuffect.

Let us first explore theféect of the changes in the factor prices. Logarithmic
differentiation of the labor demand function yields,

olnLY  dlnc dln X

Finw. ~ ainw, 2 Fine <0 24)
olnLd olnc, dln g

dlnwy ~ olnw, M dInc (25)
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wherec, | < 0, i—é < 0. These results have the following straightforward intuition.

When the wage rate of the domestic labor gets higher, the substitufent e
decreases the labor demand and the output decrease of the home resulting from
the wage hike leads to the negative outgfieet lowering the labor demand. Thus
the total éfect is clearly negative as shown by (24). On the other hand, when the
domestic price of the intermediate good rises, the substitution of the intermedi-
ate good for the domestic labor increases the labor demand while the resulting
increase in the home firm’s unit cost gives rise to a negative ouffedtehrough
the competition over the final-good market. Thus the fikgtoe is generally am-
biguous as shown by (25).

However when the domestic wage and the domestic price of the intermediate
good rise equiproportionately, their relative price stays constant canceling the two
substitution &ects discussed above and only a negative outfettremains, i.e.,

Oln LY N dlnLd _ 0Ink
olnw,  dlnwy  dlnc

<0. (26)

The demand for the industry-specific labor should definitely decrease in this case.

Lastly, when the fective unit cost of the foreign rival firm increases, the labor
demand changes only through the outpflieet. Since the foreign rival’'s output
definitely decreases, the change in the home firm’s output depends on whether the
home firm’s output is a strategic substitute or complement to the foreign rival’s.
In fact we obtain

olnLd ~ 0dIng -
olnc®  Olnck

0, (27)

where use was made of the assumption of strategic substitution, i.e., Assumption
5.

The problem is how the labor demand changes when there are equiproportion-
ate changes in the factor prices and tifedive unit cost of the foreign firm. (24),
(25) and (27) leads to

olnLY N olnLd N olnLd B 8Inf<+ oln X
olnw,  2dlnwy  dlnct dlnc  dlnct’

That is, the change in the labor demand hinges on whether the equiproportionate
increases in the unit costs of both firms decrease the home firm’s equilibrium
output. Although the direction of the output change is ambiguous in general, our
intuition would suggest that the diredfect of the own unit cost increase should
dominate the indirectfBect of the rival’s unit cost® Thus we impose

3When the demand is either linear in price or iso-elastic, this result in fact holds. See the
discussion in Appendix Section C.
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Assumption 7 The equiproportionate increases in the unit costs of both firms
decrease the equilibrium output of each firm, i.e.,

a|nf<+ oln X _ 8In>‘<*+6ln§<* _
dinc  Jdinc* > Odlnc  ?dInc*

]

so that the equiproportionate increases in the factor prices andféutivee unit
cost of the foreign firm decreases the home firm’s demand for the labor.

4.4 Equilibrium Wage

As expressed by (24), the domestic labor demand is strictly decreasing in the
wage rate, so that application of the implicit function theorem implies that the

equilibrium wage rate is a function of the domestic price of the intermediate good
and the &ective unit cost of the foreign. We express this relation by

w = W (wy, C).
The implicit function theorem also yields

oInwe dInL9/0Inwy
oinwy  oInL9/dInw =
dInwe olnLd/oInck
oince  oInL9/dInw

> 0,

where use was made of (26) when deriving the inequality on the rightest-hand
side of the first equation and Assumption 5 for the second inequality. Thus as
implied by (25), the first equation means that an increase in the domestic price of
the intermediate good may raise the domestic wage rate, but the resulting wage
increase must be less than the increase in the domestic price of the intermediate
good.4 ®

4If the wage rate rises more than the domestic price of the intermediate good, both the substi-
tution dfect and the outputfect work negatively to the labor demand. The labor market will be
in excess supply to make the wage rate to decrease.

5As shown in Appendix Section D, even when the production technology is of a CES type, the
equilibrium wage rate increases along with the domestic price of the intermediate good if and only
if the following condition holds.

s, 2—s*E
e  om(3—E)+ (2—s*E)

That is, the stated result holds, only when the elasticity of factor substitution and the market share
of the domestic firm are siuciently large.
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In the succeeding discussion, we take the case of no factor substitution as our
benchmark case, for we want to inquire into whether Corden’s result for the short-
run dfect of the tarif package still holds on imperfectly competitive markets.
Wheno v = 0 (so thatc . = 0) holds, the above results can be rewritten as

6Invvf Om
=—-——<0
&InWM om=0 QL
Jlnwg 10Ing/oInc* 1
0< — = < —,
olnc* om=0 QL Jln X/(?InC 9|_

where use was made of Assumption 7.

4.5 Hfective and Nominal Protection

Let us now explore the relation between ttigeetive and nominal rates of protec-
tion. Since the government of the home country imposeffsaimultaneously on

the final good and the intermediate good, we must be careful to identifyfdetse

of differential taxes on those goods. Let us suppose that the government employs
an tarif escalation packag@r, ty) satisfying O< ty < tg, and inquire into the
effect of infinitesimal departure from free trade toward thefiigackage. Such
infinitesimal departure can be captured by introducing a parameted consider

the following gross taff package parameterized by

™™m(@) = 1+ aty,
Te(@) = 1+ atf,

wherea € [0, 1]. All the equilibrium variables depend on the féqpackage pa-
rametere. More specifically, we employ the following notations to express those
equilibrium values.

Pl(a) =P (c'(@), (@)
L Wha(@)eu (w) (@) w](@)
¢ (a/) = PT(CZ)
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What we want to find is the condition for the revenue share of the intermediate
goodg' () after enforcing the taffi escalation policy. There are two factors which
govern the change in this revenue share, as is shown by the rewritten equation

M«
(@) = Frion (w @)Wl (@)

The first is the change in the price-cost rgie, which we call themarket power
gffect This dfect works through the oligopolistic competition in the final good
market when the cost conditions of the two firms change under the giveh tari
escalation policy.

The second is the change in the cost factor share of the imported interme-
diate gooddy;, which we call thefactor substitution gect Since the change is
expressed bf

W CL
WnCwm W CL
dinov = Cwieo din (WMCM)
WpnCwm
- —W;CL [dIn (wy/wy) +dIn (cL/cw)]
= —0.(1— oum) din (W /wy) . (28)

The factor substitutionféect is determined by the size of the change in the relative
factor price and the elasticity of factor substitution between the domestic labor and
the imported intermediate good.

In the following we will explore the two féects by finding how the costs and
the prices of the final good and factors change. But at this juncture, it is straight-
forward to derive

dinw], dinty ty
= =— =t 29
da/ a=0 da/ a=0 ™M la=0 M ( )
dInc* dinte tr
= =—| =t 30
da/ a=0 da/ a=0 TE la=0 F ( )

In order to explore thefBects governing the change of the intermediate-good-
cost-price ratio, we examine the following changes.

Wy C WnmC 1
6Use was made dfy = MCM s -’\:v'\\;l = W :
LCL mem g

WnmCMm
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4.5.1 Domestic Labor Wagew,

As a preliminary step for finding how the relative factor price changes, let us
see how the domestic wage alters after introduction of th& &acalation policy.
Using (29) and (30) as well as

w (@) = W (W (@), (@),

one can easily derive the changemfas follows

dinw/ olnwe olnwe
:—M+——tF
da le=0 Jdlnwy dinc*
1 dln LA dln L9
[ e —— 1
oInLd/oInw laanM M Fine tF] &

~ 0InLYdInck oinLY/0Inwy e
I Ld/aanLtM ( oinLiainc ﬂ)
oInLd/dInct te dInk/olnc  dInc /dInw,
T T omLi9amw ™ (m+9Ma|n>*</a|nE* T nx/oine )
(32)

Thus we have established

Proposition 4 The tarff escalation policy raises the domestic wage if and only if
te oink/dlnc  dlnc /dInw

tw ~MZIngane  ang/oine

As stated in the above result, the wage of the industry-specific labor always
increases when a rise in the intermediate good boosts its demand. However it is
generally ambiguous whether the condition in question holds. The result becomes
a little sharper for our benchmark case of no factor substitutiongi.g.,= 0. We
restate it as a corollary.

Corollary 3 Given no factor substitution between the domestic industry-specific
labor and the intermediate good, the tgrescalation policy raises the domestic
dink/dInc

. A
wage if and only |fi + HMW >

’In the case of strategic complementarity, the domestic wage rate always gets lower by enforc-
ing the tarif package.
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4.5.2 Relative Factor Price(w,/wy)

As we discussed in the competitive case, the change in the relative factor price
W, /Wy plays an important role in governing théfective rate of protection. (29)

and (32) yields
olnL®\  /oInL?  dlnL? dln LY
=0 (_ame) - (amwM * 6InwL) W S ¢
_dInX alnx
“olnc M " dInc
dln X tr  dInk/dInc
“ oo M(m+alnk/a|n@>

din(w/wj,)
da

2

which establishes

Proposition 5 The domestic wage becomes relatively higher than the interme-
diate good price after enforcing the tgfiescalation policy if and only it}i +

M
dlnk/dInc

W > 0 holds.

Again, as in the case of the domestic wage, the relative factor price rises only
if the tariff rate on the final good is fliciently higher than on the intermediate
good. & In fact, when the demand function is linear, the condition stated in the
above result is expressed by

t 1
v c*

)

which implies that the tafii rate on the final good required to raise the relative
factor price is really high enough.

Corollary 4 When the demand function is linear in the price, theffascalation
policy raises the domestic wage relative to the intermediate good price if and only
Lt 2ct(0
it te 2 200 s,

tm c*

8When the home firm’s output is a strategic complement to the foreign rival’s, the relative
factor pricew /wy always declines.
9See the comparative statics for the linear demand in Appendix Section C.
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Now the factor substitutionfiect of the tarif escalation policy is straightfor-
ward. We obtain by using (28)
dlnLd
=0 2ln WL

oln Ld dln(WL/WM)
=0 (_8|n W|_> B GL(O-LM B 1) da

din O
da

a1 ) dInx +aln>“<t
TR T MM Gne™ T Gine
olnk tr  2dInX/dInc
- — — 1— - U —
eLaInc*tM( Iim) <tM +aImA(/aInc*)

Thus we have established

Proposition 6 The tarjf escalation policy lowers the factor cost share of the in-

te 6In>2/a|nc
t + 2In%/oNG > 0. As for the

ht’i olnk/dInc
‘=
tw dInX/dInck

The following is a corollary for the linear demand for the final good.

termediate good if and only {fl — o) (

benchmark case of,\, = 0, the result holds if and only > 0.

Corollary 5 When the demand for the final good is linear in the price, thgftari

escalation policy lowers the factor cost share of the intermediate good if and only

T
if F o ZCC—,EO) holds.

tw

4.5.3 Unit Cost and Final-Good Price

As a preliminary step for characterizing the market powfggas, let us see how
the unit cost of the home firm changes after enforcing thé wscalation policy.
As already defined, the unit cost of the domestic firm is a functian ot.,

¢ (@) = c(w, wy) = C(WI(&),W’H(Q)).

Logarithmic diferentiation ofc!(«) yields

dinct _aInLd

da la=0 &Inw._

dinw, olnLd
- (QL da lao M tM) (_alnwL)
_dinw _8InLd ot _8InLd
“ Y da le—o \ dlnw MM SInw

oInx dinc.
=% e F T nw, t >0, (33)
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where use was made of (31) and Assumption 5 of strategic substitution.
As with the change in the equilibrium market price, logarithmigattentiation
of p= P(c,c*) = P(a) yields

din Pt olnP dinc  oInP
- — _ 4
do le=0 ?Jdlnc da + dlnc* >0 (34)

We can summarize the above results as follows.

Proposition 7 The tarjf escalation policy raises the unit cost of the home firms
as well as the equilibrium market price, i.e.,

dinc' - din Pt
da le=0 ’ da le=0
Then as with the cost-price ratio, Assumption 6 and 7 coupled with (33) and
(34) yields
dIn(c/p) ~InLf
da =0 dln Wi

B dIncT_dInPT _aInLd
B da da =0 0 lnw
olnP dInLd

_(,_@2InP\dinc
B oInc) da la=o ' OInCrolnw,
aln % dlnP\ aInP aInLd 2InP\ dlnc,
=10 ——(1-— — tr—(1— tm.
l%lnc*( 6Inc)+alnc*alnwL] F ( alnc) olnw
Thus when the production technology allows factor substitutiongtg,> 1,
the above equation can be rewritten as

din(c/p) dlnLd
da a=0 aanL
~ dln & olnP 2InP 3InLd
dinP\ dlnc, tm P <1_ Ga|rr]1c> + fnor gnr:wL
B dinc ) dlnw F te <1_ alnﬁ) dlng
dinc /] dlnw,

Proposition 8 When there is factor substitution between the domestic industry-
specific labor and the intermediate good, the fagiscalation policy lowers the

cost-price ratio (or strengthens the market power) of the home firm if and only if
g Linx (1 _ 6In|5) 4 2InP dinL?

twm olnc* dlnc olnc* dlnw,
— < - holds.
t|: (1_ 0InP> dinc.

dinc ) dlnw.
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But as in the benchmark case, whep, = 0 holds, we may rewrite the

equation as
din(c/p) (ade) [( 6In|5> dInx alnﬁam]
E— - =0Lt|: 1- — + —
da le=0 olnw dlnc/ dlncx  dInc*dinc
oS {(1- Py &, onPa
X dlnc /) oc*  dinc dc
~us{(1-578) (7)< (70
X 3—-E —p(3—E) 3—-E\p((3-E)
:thFc_*{;(}_E)},
X (—P(B—E) \&

Thus we have established

Proposition 9 In the absence of factor substitution, the fagscalation policy

: : o 1. :
lowers the cost-price ratio of the home firm if and only-ik< E or equivalently
E
dine

qnx > —1 holds.

The condition stated in the above proposition holds for the iso-elastic demand
case, but it does not for the linear demand. In the latter case, tlffectszalation

policy always increases the cost-price ratio and thus the market power of the home
firm.

4.5.4 Final good outputsk and X*

The change of the output of the domstic firm is expressed as below.
dinX ~dInLe
da le=0 0 lnw

_ dIngdInc olnLd 8In>‘<t olnLd
~3Inc da la—o (_ame) T oo " (_ame)
olnX olnX dinc, olnX dlinc olnX
alnc(LaInE*tF_alnwL M) Zinc <_8InwL_ L6Inc>

:_alncL (alnf(t N 6In>‘(t>
olnw oinc™ " dlnck ©

_ dlnc., dInk [te dlnk/dInc

~ odlnw. MoInc (_ )

B
tw dInk/dInck

which use was made of (24)(33).
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Proposition 10 The tarjf escalation policy raises the output of the domestic firm
. L tr dInX/dInc
if and only if — + ————— 10

y tm * dInX/dInck
Note the above result coincides with the results when thé &scalation raises
the fator price ratiov, /wy or the cost share of the intermediate gagdin the
benchmark case.

The change of the output of the foreign firm is expressed as following.

dinx* olnLd

da a—o<_8InWL)
_ ding*dinc < olnLd +aln§<*t olnLd
~ dInc da le=o _(’anL) oIncr F(_mnwL)

Jln X* olnX dlinc 0lnx* dinc, olnX

~ dlnc ( “olnc T dlnw, M) oo (_aInWL _QLM)
oinx* dlInx  dInx?dInXx* dlnc. /2Ink* 0ln Xx*

- L<6Inc 6In@_alncaln@>_alnm<6Inc vt Sne F)

<0

which use was made of (19)(20)(24)(33) and Assumption 7. Summarize the above
results as follows.

Proposition 11 The output of the foreign firm would unambiguously decrease
when enforcing the taffiescalation policy.

4.5.5 Revenue Share of the Intermediate Googl'

Let us integrate what we have obtained for the benchmark case of no factor sub-
stitution. First, the factor substitutiorffect lowers the factor cost share of the
intermediate good if and only there holds

t=  JdInX/dInc -

tw dInk/dInc*
Second, the market poweffect lowers the cost-price ratio for the home firm if
and only if there holds

dine
din X

When the two conditions hold simultaneously, theffagscalation policy lowers
the revenue share of the intermediate good, thus leading toffibetiee rate of
protection larger than the nominal one.

> —1.

1 .
- < E, orequivalently
£

191 the case of strategic complementarity, the result is reversed.
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Proposition 12 Given no factor substitution, thefective rate of protection ex-

. I dlnx/dlnc
ceeds the nominal one when there hgk?—d 1 andt—F —A/ — >
In X tw JdInk/dInck

However there is an alternative direct way to obtain the conditioRfor R,
in the benchmark case. That is, there hdfds
dings¢

olIn L9
mya4<_amm)
o _“_F’)“__+LML_<&+L)
dlnc /) dinc* c dinc?dinc dinc dlncx
:m[Mnﬁ<§amx__am§) P_gmgm]
dlnc \ cdlnc ?dInc* dinc

_ g QNP /Toin%  aInk\ [t
— "M3Inc \calnc olnc ty

where

and use was made of (19)(20)(22). Therefore the revenue share of the intermediate
good declines if and only % > A holds. Herel can be rewritten as follows

alnx

dinc
olnP (6* dlnk olnk )

dlnc \¢c dInc ~ Jdlnc*

0X
pac

p 1

T (1+r13) PEsHESE) ( 1, (B >
(3-E) P(2—sE) ' (2-sE) P/(2—s*E)
p

c(L+rx)’

where use was made of (16), (19), and (20). Thus we have established

We examine the case with factor substitution in Appendix Section B.
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Proposition 13 In the absence of factor substitution, the tadscalation policy
leads to the gective rate of protection larger than the nominal one if and only if
t= PO 1

— > holds.

tm ct 1+r;

The above proposition shows the possibility that the result in the competitive case
will be likely reversed in the duopoly case.

5 Conclusions

In this paper we show the correlation of thifeetive and nominal rate of pro-
tection under factor substitution infterent market structure. When the market

is in perfect competition, the higher trimposition on the final good than on

the intermediate good leads to the higher protection of the domestic industry if
the factor substitution between the domestic labor and the imported intermediate
good is inelastic. Such result is also satisfied in the case of more intermediate
goods.
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Appendix

A Competitive Case with More Than Two Imported
Intermediate Goods

Let us extend the results in the previous section to the case in which the final good
industry needs two or more intermediate goods. Let us assume that it requires
n types of imported intermediate goods. lgtdenote the domestic price of the

i—thintermediate good analy def (Wi, - -+ ,Wp). Then the unit cost function in the
previous discussion is now replaced with the newly definedcong wy ), and we

may follow the same approach. All the necessary basic relations are summarized
by the following set of equations.

P= C(WL,WM) (Al)
L = c.(w, wy)X (A.2)
0=6dinc. + ) gding, (A.3)
i
dinci—dInc. = oi(dinw. — dinw) (A.4)

wherec; def ac("‘f—WWM) denotes the input cdigcient of thel — th intermediate good

ando; the elast'icity of factor substitution between labor anditheth interme-
diate good. The first equation shows equality between the price and the unit cost
in perfect competition, the second the necessary costs for cost-minimization, and
the last the definition of the substitution elasticities.

Solve (A.4) fordIn ¢; and put the result into (A.3). Then one gets

dinc. = =) goudin(w/w), (A.5)

while (A.1) yields
dinwi/p) = —=- 3" 4l in(w/p) (A6)

Changes in the prices of the final and intermediate goods gives rise to the
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following change in the labor-cost share in the final good industry.
ding. =dIn(w_/p) + dInc,
= din(w,/p) — > Goudin(w/w) (. (A5))

— dIn(w/p) — Zeio-Lidln(wL/p Ze.crL.dln(p/w,)
:{ < Zem,) D6~ ZH.JL,}dIn p/wi) (. (A.6))
= —ZQ,{].— <9|_0-L|+29]O-L]>}dln /Wl) (A7)

To see that the above equation gives a generalization of the results in the pre-
vious section, letv, = wy, foralli = 1,--- ,nand assume that the tlnates are
the same for all the intermediate goods. Then the above equation becomes

ding, = 9—1L {Zei — ZHiO'Li} din(p/wwu)
_bm (1_ Zi:'\i/lo'u) dIn(p/wy) (A.8)

T 6

GioLi

where@,v. = Z, 6; and one should note thgﬁte— represents the weighted-average
elasticity of factor substitution between the labor and the intermediate goods.
Since the relative pricp/wy increases if and only if the tdfirate is higher on the
final good than on the intermediate good, we obtain the exactly same result as in
the previous section of a single intermediate good.

Thus Proposition 2 can be extended to the case of two or more than two inter-
mediate goods as follows.

Proposition 14 When the tagf rates over the intermediate goods are all the
same, the higher tafiirate on the final good than on the intermediate goods leads
to the gfective rate of protection greater than the nominal one if and only if the
weighted average elasticity of factor substitution between the domestic labor and
the intermediated goods is smaller than unity in the competitive final good and
intermediate good industry.

Change in the output when the térates over the intermediate googis= Wy

wi c  dinw, wic;dInw
CL CL

= G G0 ) (A.9)

CL
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which yields the same result as the case of one intermediate good.

dIn(c/p) ~InLf
da le=0 Jdlnw

dlnc_ dinP
da da

1 olnP\ dlnc
olnc/) da

olnLd
a= o<_8InWL)
N oInP dInLd
=0 JdInc*dlinw F

Lolnc ~ ?dinc
( amp)( olnk a|ncL) E*alnlf’alnLd]t
Al - A F

g, 2INX oln % oinp +0In|f>(9InLd t 1 oInpP alnch
oinckolnw, | - olnc ) olnw,

A

l dinc Lolnck olnw c dlncadlnw.
( oln R 8IncL> alnls[cTalncL o (gam_alnx
0

LoInc Jlnw cdlinc | ¢c dinw. codlnc ?Jdlnc*
dlnc. dlinX
_ . oinP - oinw, _ YLainck
cr dlnc. ck (9% 9%
dinc c dlnw + 0 X (6c 66*)

In the benchmark case agsy = 0

din(c/p) ~dInLf
da le=0 olnw

_o [(1_ 2P\ ain% olnPolng],
b olnc/) olnc " dInctdinc| |
c K _6Inl5> ox amﬁa_)?}

=05 inc ) o | dInc ac

where in the above equation

alnlf’ ox aInPax
In 80* olnc dc

0
- <1‘ = E) (—rlv@iEa) "t (ri@—gk;)
S

:m@‘E)

Thus we get the following result in the benchmark case.
1 din(c/p)
&

0

A%
NIV

E
da a=0
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B the value ofdIn ¢’

Substitute the result afin(c/p) anddIn 6y, into dIn ¢¢, it yields
dingf

~dln Ld
da le=0 o lnw

_ <d|n(c/p) din OM)

da + da

_8InLd
a=0 aanL
B 1_8Inl5 _(’BInCLt o alm“(t N alnlf’alnLdt
B olnc olnw, ™"t oines ) T dInc dlnw, T
oln X olnx
—0l o) <§Inct'\’| * alnE*tF)

R 7 R d R R
<[<1 (’BIﬂP)( alncL+9 alnx>+alnPaInL a1 o) (alnxJr alnx>]tF

~ 2Inc/) \ dlnw, " “dlnck oInc* olnw olnc ' dInck
B a|n|5+§a|n|5_1 g OIn%x  dncy _dInP olng  In%\1,
B dinc c dinc “oInc Jlnw L\ dinc dlnc  Jdinc* F

_(oInP ¢rolne  , (Talngk  aIng
“1oInc|commw  “\cdlnc dlnc

olnx olnx dinc.
0 —1)—— — | —
* Ll(ULM )8Inc+ULMaInc*] aInWL}tF
_onP  Fme — O [(ow — DERE + o]
< 0 If alnc > cr dlnc. c* (0X oOX
o TS (% — =)
C Linear Demand Function
Assume the inverse demand functionpas A — (X + x*).
Profit function
7= (A—(X+X")—C)X
= (A—(Xx+ X*) —c")x*
Optimum output and market price
)A(_A—2c+6* ),Z*_A—ZE<+C FA)_AJFCJrc?k
B 3 B 3 B 3
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Then we have the following results.

dinx —-2c dinx c*
dlnc A—2c+c olncc  A—2c+c
oinP ¢ onP ¢
dlnc  A+c+c* dlncc  A+c+cC*

D CES Production Technology

Assume the production function as following.
F(L,M) = (L + M?)7
As for the unit cost minimization
m[} W, C_ + WpCwm

st.cl+¢, =1

The standard result yields

=

L L\~
1 1

p— pP—
o i)

1

-

CL=W,

r

Tl

P P
Cm =W, <W|_ + Wy,

=3

The elasticity of substitution
din(c_/cw) 1

din(w/wy)  1—p

Om =

The unit cost function

p—1

C(WL, Wy ) = (W”%l —i—W’%l) ’
> L M

The we have the following results.

WO Pt (T T
6. = c =W/ <WL + Wy, )
WmCwm 21 (i )
Om = o = Wy, (WL + Wy )
dlnc,  dlnc. 1 epoep 2L
= — = Wy W 4wy, =
olnw dinwy p-—1
dlncy  dlncy 1 epoep o el
= — = W W 4wy,
0 Inwy dlnwg,  p-—1
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As ¢t = wyCn/p, the change ob; can be rewritten as below.

din ¢+ _ dinwy dincydinw,  dincy dinwy _alnp
de le=0  da clnw.  da cinwy  da da
B dlncy dlncydinw.  dinp
_<l+a|an> M Thw de | da (A.10)
We can infer the following results
I
SIRALLL TR S Y
if 0 Inwy — d¢1 <0 — R.>R,
dinw_
da <0

. dinw
We can also have the weaker condition eveﬁ—g—L > 0, when the second
[04

and third terms in (A.lO)aln Cudinw, _ dinp _ 0, we can have the same
dlnw.  da da

result.

dincy dinw B dinp

dlnw.  da da
B dinw, B dinp
—ULILM da da
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