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1. Introduction

The purpcse of this paper is to build a simple model of the demand for
domestically produced and imported commodities and their prices in an industry
with imperfect competition, symmetric firms and differentiated domestic and
foreign products. The model should also be such that it could bhe
parameterized and estimated. No preassumpticns are made regarding the mode

of competition, and the conjectural variations elasticity is allowed to vary

over time., This paper relies mostly on Venables {1985) and Iimakunnas (1985},

The estimation is made on data of clothing and footwear consumption and
imports inte Finland. The consumption of clothing and footwear is 5 % of
total private consumption and their imports are 4 % of the tctal imports of
goods. The production of the textile and clothing industry is 6 % of total
manufacturing preducticn. The share is growing in imports, stable in

consumption, and declining in production.

In secticon 2 the model is derived. In section 3 the demand function is
parameterized and in section 4 the price function is derived. Section 5
introduces the data and section 6 the estimation results. Secticn 7 includes
conclusions, The first two appendixes contain some derivations of a more

technical nature, while the third includes data and graphs.



2. The model

The two economies are labelled by the superscripts h=home and f=foreign.
They both have an industry where firms compete with other domestic firms and
with imports., The domestically produced goods are assumed to be hemogeneous,
but differentiated f{rom homogenous imported goods, Production happens in
both countries under increasing returns to scale and constant marginal costs.

The industries are characterized by free entry and symmetric firms.

The number of domestic firms is n and there are n, foreign firms. Total

) . , . . ' no,
production in the home country is denoted by X1 = anl, of which X; = n]x; is
. ; . i o, - e 4 . e
sold domestically and XJ =noxois exported. The foreign firms produce XP =R
. r ro, . : i } i :
sell X2 = nx,oin the foreign market and export X; = n2x; to the home market.

o

. . . ¥ I
The markets are segmented and the prices on these markets are denoted by p;, p:

T ¢
and Do P,

We thus have the inverse demand equations:

b h h h b h o, . . Yy
p, = pj(nlx‘, nzxz, m ) , where m is domestic real expenditure,
i L + +
h h Il h ha
p.=pnx, nx,m)
2 2 11 2 2
S (1)
f . f f ¥ [ N . B ,
poo= p}(n X nx_,om )+ where m Is foreign real expenditure.
1] l.._ .:.+ +
o = pin %', n m')
Py B P AR, X,
+ - +

Free entry occurs and the number of firms is endogenous so that firms'

profits are driven down Lo zero.

Profit maximization by each domestic firm i implies that increasing sales on

the home market gives:

L N ((op] 76Xy (6K /6% )+ (8p7/6x0 ) (o] /6x" 1)%" (2)

1i 1 1i 1i

= 0, where bs_ = marginal costs
1



This profit maximization condition (2) for domestic firm i's sales on the

home market can be written as:

h no_h h h _

p1(1 ? eileili * e}ECE}i) - b15 (3)
where e?l = (6p?/6XT)*(XT/p?) and 8:2 = (6p?/6Xf)*(X2/pT) are the elasticities
of the inverse demand function p? with respect to domestic supply XT and

. h
imports X;.

. b I 1 I i h h t ¥ i ., .
The two terms € = {8X /6x )¥{x" /X")} and ¢ o= (8XT/8x Y (k" /X0 are firm i's

111 1 i1 1i 1 211t7 2 1i 1i 2
conjectural variations elasticities. The term GA' is domestic firm i's

1
conjectural variations elasticity with respect to other domestic Firms'
. . b 1 . - } i
production, Its first part 6X;/6x:, can be written as 1 +}L5x;_/6x; , where the
. 1i J#1 J i

sumation is over the anticipated changes in the outputs of the other

domestic firms, following a change in the output of firm i.

ili

and the firm i conjectures the price change to
<0,

v . . . .\ . P . I
firms conjecture the markets to be more competitive than in Cournot. The price p:

If firms follow Cournct-conjenctures, 6x?_/6x?_ = 0 for j#i . The term eTiGh
J i

n

. ! ¥
can then be written as (x;_/X;)*o“
1
)

be proportional to its market share times the elasticity. If -515XT~f6Xy
J¥F1 J 1
will then be lower. If all the symmetric firms change their output Just as much
as firm i, € = (1+_$6xh‘/6xh‘)(xh./xh) = {1+ {n~1)6xh_/6xh‘)(xh_/nxh_) = 1.
Iti RS 13 i i 1 11 Ii 1i 1i
The term 6XZ/6X?_ in the elasticity EZJ_ can be seen as a corresponding
1 L 1

conjectural response in the foreign firms' exporis to the domestic market.

We make the small open economy hypothesis that foreign firms' exports to the
domestic market X; do not react to domestic firms' changes in their output XT,
]

This assumption means that Ezj‘ = 0 as 6X2/6XT‘ = 0.
3 - 1

The profit maximizing condition (3) for domestic firms' production at the
domestic markets reduces to:
h h b

; o ¢ = (=5 = 1]
pl(l ¥ Ollclij) bli pl blA/(l i e]ielli) (;)
This means that domestic producers use a mark-up pricing strategy. The

mark-up in price over the marginal costs depends on the price elasticity and

on the conjectural variations elasticity.



Profit maximization for domestic producers sales at the export market

(6n1‘/6x§.= 0) gives a corresponding eguation to {33
11 1

p:(l + e:le;j + e:2€;i) = blj + tl. where tl are (specific) tariffs. (5}
Domestic producers’ market share in the foreign market is negligible and we can
thus assume efl = (0 and ejz = 0. This means that domestic producers' changes

in quantity do not result in changes in the market price.l) The

guantity exported is determined by demand conditions on the fereign market.

—

The profit maximization eguation (5) simplifies to:

Domestic firms sell their goods abroad at prices set according to their
{constant) marginal costs plus transport costs and (specific) tariffs,
Export volumes are determined by foreign demand. Free entry occurs alsc in

the foreign industry and the number of firms is endogenous .

Profit maximization for foreign firms' export sales on the home market

{dnp_/dxz_ = 0) gives an equation similar to {(5):
<3 2 b

We assume that foreign producers' export prices are determined abroad.
. . . £ . . o
The import prices p, are thus fixed for the demestic market. This means

that 622 = ezl = 0. The profit maximization equation {7} simplifies to

plo= b+t (8)

The import price for foreign firms' production cn domestic markets is their
(constant) marginal cost plus transport costs and (specific) tariffs.
Tmport volumes are determined by domestic demand.

[

- b Jx - f =0,

114 1i 1i

Domestic firms will produce {n1 > 0} provided that (p?

where f]_ are fixed costs. When nl > 0, domestic firms' exports will depend on
L

foreign demand with prices 5f: b+ tx' Similar conditions apply also for the

1i
foreign firms,

1) Because the domestic producers' market share is small, it is also true that

x5 0 and thus e = 0.
1i 2 211



To get the market price equations we aggregate the above firm's price

equations:

h h * b - h h h . . .
Z)S! pi(l + 611€11 y o= Ss b] , where S} = X /R igs firm i's market share,
i i i i i1 i 77

and Turther:

1 1 1 Pt T

T
i
=2
-+
T
—
—
fas
—

3. Demand functions

In this chapter the functional forms are introduced for the demand function

. . . 2 t ¥ I ¥ .
which corresponds to the inverse demand eguation p, = p;(n]x:, n“x:, m') as well

&

as for the demand for imports XZ = x:(pt, p',om').

2
We use the demand equation:l)
din x = a + b (dlnm) + L¢ dln p where {(12)
i i i d 14 J
% = quantity demand of product i
mo = real expenditure
p. = price of good j

a, b, ¢ are parameters which can be interpreted as
1 1

a = constant
b3

.= income elasticicty
c;j = own price elasticicty
cj; = ¢ross price elasticicty (measure of substitutability)
and dln denotes legarithmic difference (log per cents)

We are not estimating any total demand system and we can assume that &m/Sp =

1} Sato (1972}

0.



We thus have (dropping superscripts h)

din x =a ¥ bldln m o+ cjdln P c}gdln 52 {13}
dinx = a + bdlnm+ ¢ dln p + ¢ dln p

2 2 2 2 2 21 )
We also have restrictions: c., =C, and ¢ ¢ - SIS > 0.

These two eguations determine the demand.

. Price function

v . . . . h Jh
If we take in the domestic market price eguation (9) e]1 and &1_ as constants
1

and take logarithmic differences of both sides of the eqguation we get:
dln p? = dln b . (14)

Taking legarithmic differences we lose the constant multipliers. We cannot then
infer anything from the 'estimation', because the equation just states that
changes in the prices and in the marginal costs have a one-to-one relation.
Similar problems arise, however, also if we try to estimate the eguation

without taking log-differences. Prices and costs are normally available

only as indexed data. Let PTt = pTL/pTO be the domestic price index at time t,
at the base period t = 0 and PT@ = 1 and define the index for costs
B]L e b“/blO similarly. Let the index of the mark-up factor be MUT

. 3 | L

The market price equation can then be written as:.

P« uu" vB (15}
1 1t It

. . e noo .
If the inverse demand and conjectural elasticities are constant, MU;t is unity

all the time and the conjectural variations elasticity ET‘ cannct be identiflied,

Insted, we assume the conjectural variations elasticity to vary cover time. We take

log~differences of the price equation and get:

dln p? - dlnn (1 + e?léTi} + dlin b}
{=>

A + dln b;' where A = - dln (1 + eTleh ) {16)

1l

dln pT



We can estimate this equation and get an estimate for the parameter A.

We can then solve from the demand eguations for e?] and thereafter solve for
the time path of E?]. The resulting €T1 will be monbtonically decreasing or
increasing over time (see Appendix 1(2))}. From indexed price and cost data we
cannot determine the absolute level of the competiton parameter E?

Another approach was used by Appelbaum {1982}, who let the conjectural

variations parameter € vary over time as a function of sone exogenous variables,

In order to get a functional form for the marginal costs b, we let costs C
i
for a single firm be determined by a simple Cobb-Douglas production function
plus fixed costs. The Cobb-Douglas production function o= .1._L {1=1labcur)
H 1
gives rise to a cost function:
&)

C = awa‘ £, {17)

)3 1 )

where w i1s the price {unit labour costs) of the factor of proeduction (labour).

In the following we assume o = 1 which gives constant marginal costs.
Thig implies also the restriction f=1.

The industry cost functicn is then € = awBX + F, where X = Zx and I' = & F ,
¥ ] 1 H
Average costs are declining: AC = ¢/X = aw + F/X, and the marginal costs are

congtant as a function of output, but increasing as a function of w: MC = b = aw,

Clothing and footwear industry is very labour-intensive and unit labour

costs are taken as a proxy for all variable costs.
Taking log-differences gives:

b = aw, => din b1 = dln W, (18)

i

Substituting (18) for din bl in the market price equation {16) we get the
market price equation with variable conjectural variation elasticities and

expressed in a log-difference form as:
din pT = - dln {1 + e?1ET1) + dln W= A+ dln W, {19)

This last equation gives the functional form for the market price to be

estimated with data on prices and wages.



5. Data

The model was estimated for clothing and footwear. The time series were
collected from varicus sources. The series were all yearly data and covered
the years 1949-1987. After log-differencing the series included 38 yearly
observations.

The series were the following:

ol price of domestic production sold domestically, measured hy

implicit deflator of production (value added):

1949-60 textile industries and footwear, clothing and sewing industries
1960-87 textile, wearing apparel and leather industries

price of imports, measured by

1949-87 unit value index of imports of clothing and footwear for consumption
x:: quantity of domestic production sold domestically, measured by
1949-87 The value of domestic production consumed domestically is the

value of total domestic consumption of clothing and footwear

minus the value of imports of clothing and footwear. The log-
. . ; .

difference of guantity x; was then the the log~difference

of the value minus the log-difference of the price p?,

X, quantity of imports, measured by

1949-87 volume index of imports of clothing and footwear for consumption
m' private real expenditure, measured by

1949-87 private consumption expenditure in fixed prices

W wage costs, measured by

194987 unit labour costs



6. Estimation results

The demand eqguations were the following for log-changes:

X ¥ a +b m+ ¢ T . o
1 1 i 1 p} 12 p?
X = a + b m+C + C
2 2 2 2 p;} 21 p}
The signs of the parameters were expected to be: b | b,c ,c >0 ¢, c <0G,

i 2 te 21 1 2

and it was expected that ¢ = ¢ and c¢c - ¢ ¢ > 0.
12 21 1 2 2 2)

The equations were {irst estimated without the restriction ¢ =, by SURE.
F 23
The statistical program RATS was used in the estimation. The estimation

results for the SURE-estimation are given below.

Dependent variable Xl Independent variables m, P P,
R® = 0.54
DWw = 3.0
coeff. t-value
constant ~ 056 -3.3
m 1.87 6.5
P, - 42 -2 .4
P, .38 3.2
Dependent varigble X2 Independent variables m, P,y P
RY = 0.34
DW = 1.7
coelf, t-value
constant .026 5
I 2.46 2.0
P, - 67 -2.0
b 01 0

All the parameter estimates had correct signs. The price of domestic
clothing and footwear does not significantly explain the import volume
of clcething and footwear. The restriction cc,mc.C > 0 is valid for

the estimated coefficients.

Next the hypothesis HO: c]2 = C, was tested using the likelihood ratio test.

The value of the CHI®(1l)}-statistics was 0484 < 2.71 = CHIQ(l)O ] and Ho was valid,

and the restriction ¢, = c, did hold.

=
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The estimation results for the restricted equations are given below:

Dependent variable X} Independent variables m, PP,
R* = 0.54
DW = 3.0
coeflf. t-value
constant - 057 -3 .4
m 1,85 6.1
P - .37 ~2.3
P, 35 3.2
Dependent variable X2 Independent variables n, pz, pl
R® = 0,33
DW = 1.7
coeff. t-value
constant L0185 3
m 2.37 2.9
, - .82 -3.1
p .35 3.2

From the restricted demand eguations we could calculate {Appendix I(1)) the
value of e?‘ to be -4.38. We get the estimate of A from equation (16) to be
the average of dlnp-dlnw=-0,00128. The time path of Et would then be

EL:~O.OOO29 + 1.001’*61"1 and the value of GL would very slowly decrease.

If all firms changed their ocutput by the same amount than firm i, € would

equal 1. In Cournot-competition 65 would be egual to the firms market share xi/X.
Then € = §}Si€i‘ where Sizxi/X {see page 5). We get ¢ = §}Si8i = ? Sj € {0,1)
(Herfindal index). If markets were wore compelitive than in Cournoct,

€ would be smaller.

A decreasing eL implies increasing competition, although in this
experiment the increase in competiton is more or less insignificant. Growing

import penetration could be one source of the increased competition.

Care should be used in interpreting the results of this experiment.

The cost function was simple and probably underspecified. Marginal costs may
be non-constant and e.g. the technical change and the prices of capital and
intermediate products should be modelled in the cost function. At the
present model the averege change of unit labour costs above the average

change of domestic product prices is seen as increased competition.



11

7. Conclusions

In this paper a simplified model for the demand for and prices of clothing
and footwear was formuiated and estimated. The model was based on imperfect
competition in a small open economy with free entry, symmetric firms and
differentiated domestic and foreign products. The demand equations were
simple log-linear. The estimation gave the correct signs and realistic

magnitudes for the demand elasticities.

The industry price was modelled by a mark-up over marginal costs. The mark-up
depended on the conjectural variations elasticity, which reflects the degree
of competition, and on the demand elasticities. The conjectural variations
elasticity was assumed to vary over time. The model was very simplified in
order to concentrate con some basic aspects of the estimation of an inperfect
competition medel. The over-gimplification may unfortunately alsc have

obscured the results to some degree.



APPENDIX I
(1) Derivation of the inverse demand elasticity e,
We have the demand equations:
h
X o= XAp, e, o)

X

2

)

h

X,pv b, )
Total differentiation of these demand equations {assuming dn” = 0) gives:
dX = {8X /ép )dp - (86X /op,)dp,
dx, = (X /Sp Jdp + (6X /op }dp,
Putting this in a matrix form and inverting gives:
. oX /6p,  ~OX /ép

dp1 - i dX

4 — |- =
L cSX2/<Spl cSX}/cSpt

(6X,/6p }{SX /dp )~ (8X /6p,) (6% [6p )
The conditicn for inverting is (dXi/épl}(6Xw/6p2)~(6xl/6p2)(6X2/6p1) £ 0
IFrom this we can get:

(6p]/5X1)(X1/p]) e, sz/(ci1czz B Cizczj) »  where

[¢]
f

(éxj/dpj}(pl/xi)

11

c,, = (dxz/épg)(pz/xg)
¢, T (6Xi/6p2)(p2/xi)
c, = (6X2/5pl)(pl/xg)

We can see that e ¢ 1/c  and e # 1/c .
i 11 12 12
{(2) Sclving €,

We have the equation A = - dln {1 « erlel)'

For simplicity of expression we drop the sub~ and superscripts.

A= - dln {1 + eg)
{=>
1 + ec
A= = (In(l +ee) - In(l + e )} = = 1n —mmmmmw :.
L t-1 i + Q€
L-1
{=>
I+ e€
exp(A) = -—---uilL
1 + g€
<=>
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OBSS
END
==DATA
1950
1951
1952
1953
1954
1955
1956
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