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The Production Theory Approach to Import Demand Analysis: A Comparison of
the Rotterdam Model and the Differential Production Approach

The Rotterdam model application to import demand has been accomplished by a number
of studies (Lee, Sedle, and Jerwiriyapant; Sede, Sparks, and Buxton; and Zhang, Hetcher, and
Carley). In past studies, imports are consdered to be find goods that enter directly into the
consumer's utility function and the resulting demand equations for imports are derived from
consumer maximization theory. However, given the nature of international trade, where traded
goods are either used in other production processes or go through a number of domestic channels
before reaching the consumer, it is more gppropriate to view imported goods as intermediate
products than as final consumption goods even if no transformation takes place.

The primary objective of this paper is to present the differentid gpproach to the theory of
the firm and to present the methodology of how it can be applied to import demand andysis.
Furthermore, this paper compares and contrasts the use of the differentia production approach
with the Rotterdam model. This gpproach is aso applied to Japan's derived demand for imported
whey differentiated by source country of production.

The gpplication of production theory to internationa trade is by no means a new concept.
Past research that used a production theory gpproach to internationd trade include Burgess
(1974a) and (1974b), Kohli (1978) and (1991), Diewert and Morrison (1989), and Truett and
Truett (1998). However, these studies used production theory to estimate aggregate import
demand and not the import demand for individua products or smilar products from different
sources. Each of these studies acknowledged that most goods entering into internationa trade
require further processing before find demand ddivery. They further acknowledged that even
when atraded product is not physicaly dtered, activities such as handling, insurance,

trangportation, storing, repackaging, and retailing till occur. This results in a Sgnificant amount
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of domedtic vaue added when the find product reaches the consumer. Thereforeit is more
appropriate to view imported products as inputs rather than asfind goods even if goods are not
transformed (Kohli, 1978; Diewert & Morrison, 1989).

The assumption of import decisons being made by profit maximizing firms and not by
utility maximizing consumers has anumber of advantages. One clear advantage isthe
correctness of this assumption in terms of how products are traded. Firms make import
purchases and rarely do consumers purchase products directly from other countries. Another
advantage relates to how traded products are typically reported. Traded commodities are
typicdly reported in bulk quantities and values at dockside. Consumers dmost never purchase
commodities in such quantities or a the port. Therefore, assuming that import decisons are
made by a profit-maximizing firm is more conastent with how trade datais typicaly reported.

Kohli (1991) notesthat viewing imports as intermediate goods not only hasits meritsin
correctness, but it also leads to subgtantia smplifications theoreticaly. One smplification is
that the demand for imports can be derived from production theory and there is no need to model
final demand. Second this gpproach alows for the avoidance of the difficulties that arise when
we aggregate over individual consumers. To expound on this point, data that are typically
reported are usualy aggregate data. Therefore, if we are estimating demand, we are estimating
aggregate demand, and if we are estimating derived demand it is aggregate or industry derived
demand. The differences between aggregate demand and aggregate derived demand isthat one
IS an aggregation over consumers and the latter is an aggregation over firms. When we congder
optimizing behavior by both consumers and firms, do the properties derived from consumer and
producer-maximizing behavior hold in the aggregate? Mas-Coldl et d. (1995) indicates that

when consumer preferences and wedlth effects are identica across consumers, the aggregate



demand function satisfies dl of the properties of an individual demand function. However, if
thereisthe dightest difference in preferences, and if these differences are independent across
consumers, as one would expect, the property of symmetry, which is a common property tested
in most empirical demand studies, will dmost certainly not hold.

When we aggregate across firms, there are no such conditions required for the properties
of optima firm behavior to hold in aggregation. Thisis because the aggregate profit obtained by
each production unit maximizing profit separately, taking prices as given, isthe same as that
which would be obtained if they were to coordinate their actionsin ajoint profit maximizing
decision (Mas-Coléll et a., 1995)°. Thisresult implies that the profit maximizing output arrived
a if dl firms coordinated their actionsis the same as the sum of theindividua output of each
profit maximizing firm. It further implies that the total cost of production for the coordinated
output is the same as the sum of tota cost for each individud firm if firms are price takersin the
input market (Mas-Coldl et d., 1995). Thereforeif we estimate input demand functions and
output supply functions using aggregeate data, the properties of the demand and supply functions

for each individual firm will theoretically hold in aggregetion.*

! The properties of a system of demand equations for a utility maximizing consumer are adding
up, homogeneity, and the symmetry and negative semi-definiteness of the matrix of price effects.
2 The property of negative semi-definiteness holds in aggregation under less strict conditions. If
eech individua demand function satisfies the uncompensated law of demand then the aggregate
demand function satisfies the week axiom of reved preference which implies a negative semi-
definite price effect matrix.

® Prices are assumed as given even with coordination

* The properties of the input demand function are the same as the properties of the consumer
demand function. The properties of the supply function are that the matrix of price effectsis
symmetric and postive semidefinite. The author assumed that firms are dtill price takers even
with coordination. Production technology can vary over firms.
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The Differential Approach to the Theory of the Firm

The differential gpproach to the theory of the firm is comparable to the differentia
gpproach to consumer theory proposed by Henri Thell and A.P. Bartenin 1965. The empirical
gpplication of the differentid gpproach to consumer demand resulted in the Rotterdam model,
which has been used extengvely in demand studies and to alesser extent in import demand
gudies. The mgority of import demand studies that used the Rotterdam model assumed that
imported goods entered directly into the consumer's utility function and strong assumptions were
made about how consumers view imported and domestic goods and how they grouped
commodities. Furthermore, it was often assumed that these commodity groups were to some
degree independent in terms of the consumer's utility function (For example, see Lee, Sede, and
Jerwiriyapant, 1990; Sede, Sparks, and Buxton, 1992; and Zhang, Fletcher, and Carley, 1994.).
In these studies, the intermediate nature of imports was not considered.

In comparing the two differential approaches (consumption and production) to the
demand for imports, advantages of the production approach become evident. Firg, inthe
production approach we need not assume that consumers view imports as separate from domestic
goods. Furthermore, we need not assume that consumers group goods such that there is no good
that belongs to two different groups and that those groups are separable. Instead we only need to
make assumptions about the production possibilities of the firmin question and the input
requirement set for agiven production possibility set, which may be easier to argue intuitively.

Second, as mentioned before, optimization properties of the firm theoretically hold in
aggregation while these same properties will more than likely not hold when we aggregeate over
consumers. Therefore, imposing economic redrictionsin the production case is more justified.

The difficulties that arise when aggregating over consumers are rooted in the ordina nature of



the utility function. The vaue of a utility function for a given bundle of goodsin and of itsdlf is
meaningless, it only has meaning when we compare it to the vaue of utility from another bundle,
Therefore, if we aggregate across consumers, we are only concerned with the presarving of a
rationa preference ordering and not the aggregate vaue of the utility function. If there are
differencesin preferences across consumersthen it is possible that aggregate data may violate
the rationdity assumptions yielding the properties of demand such as the weak axiom of reved
preference and trangtivity (Mas-Coldl et a., 1995). In contrast, the value of a production
function is a physicd quantity and in aggregation we get the aggregate quantity produced and as
long asthe individud firms are maximizing profits, thisimplies that the indudtry is operaing a

it soptima potential.

In estimating consumer demand, an advantage of the differentia approach isthat a
functiona form of the consumer’ s utility function need not be assumed. Furthermore, economic
properties resulting from consumer maximization can be both tested and/or imposed aswell as
further demand redtrictions such as strong and weak separability of individua commodities, and
depending on thefind verson chosen this gpproach resultsin alinear system of equations.
There are smilar advantages to the differentia production gpproach as well. Comparable to the
consumer gpproach, a particular functiond form of the production function, profit function, or
cost function need not be assumed. The maximization properties in consumer demand
(homogeneity, symmetry, etc.) also gpply in production theory. These properties can aso be
tested and/or imposed in the production gpproach. Lagtly, following asmilar process asthe
derivation of the Rotterdam mode!, the differentia production approach resultsin alinear system

of input demand and output supply equations.



Overview of Theory

In this section the multi- product firm is consdered. This firm makes m products and
utilizes n inputsin the production process. Letting q = [qy, ... ., Om] represent the vector of m
possible outputs and x = [X,...., Xn] represent the vector of n inputs, the production of thefirmis
expressed implicitly as

h(a,x) =0. (1)

Equation (1) istwice differentiable, continuous and is expressed such that
fh/fg, <0 and Th/fx >0 fordlr=1,...mandfordl i=1, ...,n.> Without any lossin
generdity, we can conveniently use the output-homogeneous form of equation (1) which implies
that this function satisfies

o' Th

°-1 . 2
Elﬂlogqr ()

Sdecting equation (1) such that it satisfies equation (2) amounts to representing the firm’s
technology by a unique production function (Laitinen and Thell, 1978; Laitinen, 1980; Thell,
1977). Note that equation (2) is automatically satisfied when the firm produces a single output
and the production function is expressed implicitly in the form of equation (1) (Latinen, 1980).
Thisis not the case for every multi- product production function.

The objective of the firm isto maximize profits or minimize cost subject to the
technology represented by equation (1). Inthisstudy it is assumed thet firms maximize profitsin
atwo sep procedure which involves both profit maximization and cost minimizetion. The two

step procedure to profit maximization assumes that within the firm there are two managers, a

®>When a production function is expressed in the form of equation (1) it is often referred to as a
transformation function. For the single output firm thiswould be h (g,x)=h (x)-g=0.
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production manager and an input manager. Given both input and output prices, the production
manager decides on a profit-maximizing output mix and then informs the input manager of his
decison. Next, the input manager having knowledge of the target output specified by the
production manager acquires the inputs necessary to produce the target output such that costs are
minimized (Laitinen, 1980; Thell, 1977). An dternative approach is to assume adirect or one
step profit maximization procedure where there is one manager that chooses both outputs and
inputs s multaneoudy, given input and output prices. Due to the dudity of cost and profit, it can
be shown that the resulting system of input demand equations from each procedure are
equivdent (Mas-Coldl et d., 1995). Thisis because profit maximization implies cost
minimization a some optima output leve.

Although these two procedures yield equivaent input demand equations, there are
advantages to assuming the two step procedure. The direct profit maximizing procedure yields a
system of input demand and output supply equations for the firm both expressed in terms of
output and input prices. Asaresult of this procedure, the error terms in the supply and demand
equations are Satistically dependent (Laitinen, 1980; Thelil, 1977). Thereforeif the interestisin
derived demand equations only, as with this study, the estimation of input demand without the
supply equations can not be justified. However, the two step procedure results in supply and
demand equations where the errors of the supply equations are independent of the errorsin the
input demand equations. In this case input demand can be estimated independent of supply
(Laitinen, 1980; Thell, 1977). A second advantage of the two step procedure isthat, if oneis
only concerned about input demand, this procedure only requires that firms are price takersin the
input market, but the output market can be perfectly competitive, monopolidtic, eic. (Mas-Coldl

et d., 1995). Inthe one step profit-max gpproach, both the output and input markets must be



perfectly competitive, which may not dways be the case. Additiondly, if the interest isin input
demand aone, the two step gpproach alows us to proceed directly to the cost minimization
problem.

The differentia production approach is comparable to the differential approach to the
consumer. Asmention, if we assume acost minimizing firm that is subject to the technology
given by equation (1), the result is a vector of input demand quantities that are a function of
output and input prices expressed in genera form as x = x(q,w) . Thebassof the differentid
gpproach isthe tota differentiation of the generd input demand equation. However, before
moving forward, a number of concepts resulting from the cost minimization problem must be
defined (Laitinen, 1980; Thell, 1977; Latinen & Theil, 1978).

The first concept to be consdered is the eadticity of scde. The dadticity of scdeis
defined as the proportion by which output changes when al inputs change proportionately which

isequd to é i fh/Tlog x; for the multiproduct firm. However, if we consider the total

differentia of equation (1) in logarithmic form

J Th N Th
d(log x, ) + d(logg, ) =0, 3
A Jiogx, 199X+ g5 9099 @

and the result in equation (2), the eladticity of scale can be expressed as

g fh d WX C g
= =—, 4
elﬂlogxi |a=1 | | @

¢ Given that we are only concerned with proportiona changesin input and output,
d(log x;) ard d(logq, ) can be placed before the summation signs. This result also makes use

of thefirgt order condition in the cost minimization problem where | isthe Lagrange multiplier.
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For convenience, we define the reciprocd of the eladticity of scdeasg= 1 /C where C isthetotd
cost, W' x. In addition to being the reciproca of the eladticity of scale, gisadso equd to the

eladticity of cost with respect to a proportionate output increase defined as

D flogC
g=§ 19

. 5
r=1ﬂ|OQQr ( )

Thisis verified in Laitinen (1980, pp. 11-14).
The next concepts to be defined are the factor and product shares. If we again define

total cost as C, the factor share is defined as
fi=—. (6)

Notethat fi >0 and S f; =1. Uding thefirst order condition to the cost minimization problem it

can be shown that

Th
f. =
i gﬂlogxi (7)

a the optimum. If we view q,(T1C/9lqr) asthe dollar vaue of the rth output evaluated at its
margind cost and S; :(1C/[gr) as “totd margina cost”, then the share of the rth product in total
margind cost is defined as

q, (1C/1q,)

9 =7 : (8
a ds(1C/9as)

s=1

By totdly differentiating the factor share equation we can define the Divisaindexes.
Totd differentiation of the factor share equation (6) is

df; = (x; /C)dw; + (w; /C)dx; - (w;x; / C?)dC , which can also be expressed as

df, = f,d(ogw;) + f,d(log ) - f,d(logC) . ©)
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If we sum equation (9) over i, we obtain
d(logC) =d(logW) +d(log X) (10)
Equation (10) isthe Divisa decompodtion of alogarithmic change in cost into the Divisainput

price index and the Divisainput volume index, which are respectively defined as

d(logW) =4 f,d(log ) (112)
i=1
d(log X) =& f,d(logx,). (11b)

i=1
We can dso define an implied Divisavolume index of the outputs as
3
d(logQ)=q g,d(logq). (12)
r=1

Lagly, we define the margind share of the ith input in the margind cost of the rth product as

qir — ﬂ(W| X; )/ﬂqr ’ (13)

i€/ 1,

and the Divisamean of equation (14) as

g :ér.j 9.9/ :I_érf% (14)
r=1 r=1 r
Equation (14) can aso be regarded as the mean share of the ith input in the margind cos of the
firm.
As mention before, the basis of the differentid production gpproach is the tota
differentiad of the generd input demand eguation resulting from the cost minimization problem.
If we put the generd input demand equation in matrix form, x = x(q,w), the totd differentid is
Tlog x M99 X i10gw). (15)

d(log x) = —-d(log g) + :
flogq fllog w

If we premultiply equation (15) by F equation (15) becomes
11



Fd(log x) =g<Gd(logg) + 'y (Q- qq )d(logw). (16)

flog x
ogw

flog x
Tlogq

where F =- PQ-& ) ad F =gy - g%(Q- & )F H* =KG'.

Equation (16) is the system of input demand equetions in their find form expressed in vector

notation where the demand for the ith input is expressed as

fid(logx) =g a/g,d(logq,) -y & (@; - 9;9;)d(log w;). 17)
r=1 =1

This equation describes the change in demand for the ith input, measured by the quantity
component of the change in the ith factor share, in terms of output changes and input price
changes.

In addition to equation (17), we can aso define the input dlocation decison which is
comparable to the dlocation equetion for the consumer. If we sum equation (17) over i, this
results in the following equetion

d(log X) =gl(log Q). (18)
Equation (18) isthe totd input decision of the multiproduct firm, which says that the Divisa
volume index of theinputs is proportiond to the Divisa volume index of the outputs.
Substituting equation (18) into equation (17) resultsin the input dlocation decision
g
fid(logx;) =qg;d(log X) +ga 9, (@' - g)d(logq;)

r=1 ( 19)

n
-y a @; - gq;)d(ogw;).
=1

"F isadiagona matrix where the factor shares, equation (6), are dong the diagond. K isan

n" m matrix which has g asits (i,r)th eement. G isadiagona matrix where the product shares,
equation (8) are along the diagonal. Results are from Washington (2000).
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Equation (19) indicates that changes in the decision to purchase the ith input is dependent upon
the changes in the total amount of inputs obtained, changesin output, and changes in input
prices. Equation (18) and (19) can be parameterized such that they are linear in estimation and
the resulting parameters can be restricted such that economic properties can be tested.
Equation (18) or (19) aso result in the following dadticities The dadticity of theith

input with respect to the rth output for (18) and (19) respectively

_d(logx) _o' g,

= 20
9 d(ogq,) (29
— d(log Xi) :@r(qir - ql) . (ZOb)
* d(ogq,) fi
The conditiond own and cross price dadicity is
_ d(log %) :_y(qij - Giq;) 21)
d(logw;) i
The Divisavolume dadicity (equation (19) only) is
d(logxi) _a
g St WA 22
* d(ogX) f, )

Application to the Derived Demand for Imported Whey in Japan

As mentioned, this study aso assess the competitiveness of whey importsinto Japan from
the U.S. compared to whey imported from other countries such asthe EU, Austrdia, and New
Zedand. Following Armington’s (1969) specification, Smilar imported dairy products such as
EU whey and US whey are both individua goods that are part of the product group whey, but
different based on their source country of production. There are anumber of reasons why

amilar products are viewed as different based on their source country of origin. Dairy products
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from different sources may actudly be physcaly different. Physicd differences include qudity,
protein and fat content, and taste. There may aso be perceived differences, such asa country’s
reputation for aqudity product, trade history, rdiability and consstency, and political issuestied
to trade (Zhou & Novakovic, 1996). The crux of this assumption is that within an importing
country, a particular dairy product imported from a given source is considered a subdtitute for
that same product from another source. However, because of the physical and perceived
differences attributed the product due to its origin, these products are imperfect substitutes.

In this paper it is assumed that dairy products are imported through firms that exclusively
import. Although, there are firms within Japan that import whey as wel as transform whey into
other products, it is assume that there is a separate entity within the firm that deals primarily with
the procurement of imported dairy products. However, dairy imports through these type firms
make up asmaller percentage of importsin Japan. In addition to providing imported products to
other firms, these firms dso provide the services that are associated with importing. These
sarvices include, search and acquisition, trangportation, logistics, and storing.

The advantage of assuming this type of firm is that the outputs and the inputs are one and
the same. Therefore we need not be concerned about dl the possible products that could result
from these imported inputs or the technological advancementsin milk recondtitution, whey
production, and other dairy products production processes.

A mgor characterigtic of thistype of firmisthat it dedls primarily in imported goods.
This assumption suggests that the procurement of imported goods by firmsis a unique process
separate from the procurement of smilar products produced domesticaly. Evenif thefirmisa
subsidiary or branch of alarger firm that purchases domegtic and foreign produced inputs, it is

not unlikdly that the subsdiary that is responsible for imported inputs dedls primarily in this
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activity. Thisis because the acquisition of foreign produced goods is more involved than
purchasing domestically produced goods.

If we assume a production function for these firms, then the output of these firmsisthe
imported goods that are sold to other firms and the inputs are the imported goods from the
various exporting countries. If we minimize cost subject to this function, the system of input
demand equations resulting from the optimization procedure will be a system of import demand
equations. If we assume product differentiation across source countries, then each import
demand equation represents the demand for a product from a particular source.

Assuming input independence and output independence the system of derived demand
equations can be smplified into a system that isidentica in structure to the Rotterdam modd;
however, snce this gpproach is derived from production theory, parameters are interpreted
differently. The resulting system, which will be referred to as the differentid factor alocation
mode (DFAM) is specified as

n

= o

fiD Xy =qiD Xy +a pj Dwj + e
j=1

(23)

where f, = (f, + f,, 1)/ 2 and f; isthe ith factor share of total cost; Dx; = log(x;)-log(xw-1) and

Dw; = log(wi)-log(wt-1) are the log change in quantity and price respectively from period t-1to t

and x; and w; are respectively the quantity and price of Jgpan's imported whey from source

country i; D(X) is the finite verson of the Divisa input index, where DX, = Q 1, fi,D X, .
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pj;'s ae the price coefficients and ¢ is the margind share of the ith input in margind cost.
Both are parameters to be estimated.®

A key feature of the DFAM is that production theory can be tested to determine if the
data is conggent with theory. The properties of homogeneity and symmetry are imposed and

tested, and negative semi-definiteness is checked by ingpection of the egenvaues of the price

coefficient matrix. The homogenety property in the DFAM modd is stisfied when é | Pij =0.

Empirical Results

Using United Nations Commodity Trade Statistics the derived demand for imported
whey into Japan was estimated. The exporting countries consdered were the United States,
European Union, Oceania (aggregation of Australiaand New Zealand), and rest of the world
(ROW) which was an aggregation of al other countries. The time period for the data set was
1976 to 1998. All vaues and quantities where reported through Japanese customs. Vaues were
on acog, insurance, and freight basis.

Table 1 displays the parameter estimates for the derived demand for imports of whey into
Japan. All own-price coefficients are negetive, and with the exception of the ROW, dl are
ggnificant by at least the .05 sgnificance level. The margina factor shares estimates indicate a
positive relationship between tota imports and the imports from the individua sources, however,

the margina factor share estimate for the ROW indicate that as total imports increase, imports

8 P =Y (@ - diq;) . Inequation (23) it is also assumed that the sum total of imported whey

makes up asingle product. With the added assumptions of input and output independence the
single output case can be used.
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Table1 DFAM parameter estimates for Japan imports of whey

Margind
Price Codfficients, pjj Factor
Exporting U.S. Oceania® EU ROW® Shares, g
Country
u.s. -.3662 3579 1029 -.0047 3152
(1250)%***  (.0685)***  (.0735) (.0877) (.1707)**
Oceania -.4953 0763 0612 .3859
(0969)***  (.0426)* (.0830) (.0685)***
EU -.2014 1122 4372
(0625)***  (.0645)* (.1149)***
ROW -.0787 -.1384
(.1274) (.1212)
System R = .80

< Audrdiaand New Zedand aggregation.

b ROW= rest of the world.

¢ Asymptotic standard errors are in parentheses.
**x Gonificant level = .01

**  Sgnificant level = .05

*  Sgnificant level =.10

from al other sourceswill decrease. With the exception of the ROW dl margind factor shares
are significant by at leest the .05 significance leve.

Cross-price parameter estimates indicate that the U.S and Oceania whey imports, Oceania
and EU imports, and EU and the ROW imports are subgtitutes. Although not significant,
subgtitution exists between the U.S. and the EU, and Oceania and the ROW aswell. The
parameter estimate for the U.S. and the ROW indicate a possible complementary relationship;
however this esimate is not Sgnificant from zero, indicating that imports from these sources

may aso be independent (Table 1).
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Table 2 Japan Divisaand price eadticities of the derived demand for imported

whey
Eladticities
Exporting Divisa  Conditiond
Country Import  Own-Price Conditiona Cross-Price
US  Ocemnia® EU ROW®

U.S. .889° -1.010 1.009 .290 -.267

(.482)¢ (:352) (.193) (.207) (.248)
Oceania 2.286 -2.934 2.120 452 .362

(.559) (574) (.406) (.253) (492)
EU 2.352 -1.568 554 410 .604

(618) (.338) (.396) (.229) (.347)
ROW -476 =271 -.325 210 .386

(.416) (.438) (.302) (.285) (222)

2 Austrdiaand New Zedand aggregation.

P ROW = rest of the world.

¢ Italics indicate that the dasticity was significant by a least .10.
d Asymptotic standard errors are in parentheses,

The Divisaindex dadticities for imports of whey into Japan are .889, 2.286, 2.352, and
-.476 for the U.S,, Oceania, EU, and the ROW respectively. These suggest that imports of whey
from Oceania and the EU are superior to imports from the U.S. and the ROW. The negative
Divisadadticity for the ROW indicates that whey from al other sources are considered to be
inferior inputs in further production processes (Table 2).

The own price dadticitiesare-1.010, -2.934, -1.568, and -.271 for the U.S., Oceania, EU,
and the ROW respectively. With the exception of the ROW, these eadticities indicate that
Japan's demand for imported whey is eagtic; however, the demand for U.S. whey is closeto
unitary dadtic. The own-price eadicity for imports from Oceania indicates that imports from

this source have been highly sengtive to price changes (Table 2).

® Homogeneity and Symmetry are imposed on the parameters. AR(1) is aso imposed because a
likelihood ratio test rejected the hypothesis of no AR(2).
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Cross-price eadticities of derived demand for whey in Japan indicate significant
subdtitutiona relationships between the imports from the exporting sources. The U.S./Oceania
cross-price eadticity is 1.009, while the OceaniagU.S. dadticity is 2.120, again reflecting the
higher value placed on Oceaniawhey that was indicated by the Divisadadticity. The
Oceania/EU and the EU/Oceania dadticities are .452 and .410 respectively, and the EU/ROW
and the ROW/EU €dadticities are .604 and .386 respectively. All other cross-price eadticities

were not different from zero (Table 2).

Conclusons

The purpose of this paper was to present a methodology of estimating the demand for
smilar imports differentiated by source country of production. In past sudies, imports are
consdered to be finad goods that enter directly into the consumer's utility function and the
resulting demand equations for imports are derived from consumer maximization theory.
However, given the nature of international trade, where traded goods are either used in other
production processes or go through a number of domestic channels before reaching the
consumer, it is more appropriate to view imported goods as intermediate products than as fina
consumption goods even if no transformation takes place.

Tresting imports as intermediate goods rather than asfind goods dlows for the
edimating of import demand using production theory rather than utility theory. As mentioned,
viewing imports as intermediate goods not only has its merits in correctness, but aso theoretical
issues such as the aggregation over consumers can be avoided. Ladtly, with afew assumption
the DFAM resultsin a system thet is exactly identical to the Rotterdam modds, however,

parameter estimates have different interpretations.
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