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Abstract. This paper combines a gravity-type approach and a non-survey technique to estimate regional
exports (imports) when there is limited data. First, regional Input-Output (I-O) tables are estimated from
anational [-O table by utilizing an iterative method. Second, a gravity-type model is used to transform reg-
ional I-O tables into an interregional I-O table. Finally, trade coefficients are determined from a simul-
taneous lincar equations system under a set of constraints.

Introduction

The objective of this paper is to propose a method to estimate interregional trade
when there is no available data and/or the amount of primary data to be obtained is
restricted by cost considerations. As such, the proposed method falls into a group of
methods referred to as nonsurvey or minimum survey methods. However, this study
goes further. It combines a gravity-type model [1, pp. 119-149] and a biproportional
matrix method [2].

The next section briefly surveys the relevant literature and intreduces the esti-
mation procedure used in this study. In parts IIT and IV, the techniques for estimat-
ing regional and interregional trade are described. The final part presents the con-
cluding remarks.
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A Survey of Nonsurvey Methods

Research on the estimation of trade coefficients has been extensive, despite the
mixed results such research has generated. The reason for the search is the high cost
of constructing regional input-output tables based on a full-survey data.

In the beginning, the regional input-output tables were based on national tech-
nical coefficients. [3: 4, pp. 113-119]. In other words, the regional Input-Output coef-
ficients were taken to be equal to the national Input-Output coefficients. The next
step was that of using national Input-Output coefficients with some adjustments
based on such things as the region’s share in domestic value added, and/or popula-
tion. During the 60’s, the so-called “RAS” method was developed [5]. In the regional
applications of the method, a matrix of regional coefficients is derived from either a
national matrix or a regional matrix constructed for an earlier date.

The RAS method of constructing regional Input-Qutput tables from national
data has been tested extensively. The results range from being marginally acceptable
[6-8] to unsatisfactory [9, 10}.

More recent studies focused on comparing nonsurvey regional Input-Output
models with survey-based models for the purpose of testing the accuracy of nonsur-
vey models [11-13]. Such comparisons however, have not been conclusive. In fact, it
was argued that survey-based models may not be the best standards for comparison
due in part to their high level of aggregation. Nevertheless, there is agreement that
if more and more of exogenous information were utilized in the estimation process,
the realiability of the estimated would be greatly enhanced. [9, 10, 13]

The novelty of the present paper lies in its emphasis on constructing an interreg-
ional Input-Qutput table within a general equilibrium framework consisting of a set
of regional interindustrial Input-Output relaitonships, and on incorporating exogen-
ous infomation in the estimation process. In addition to being operational, such an
approach gives a more realistic simulation of interregional trade with two way flows
between regions [14].

The estimation procedure used can be summarized as follows: First, given a
national Input-Output table at time t, (Xij)t, and vectors of total gross Output and
total gross outlay for region i (i=1,....,m), regional Input-Output table for that reg-
ion is constructed using an iterative technique [2, 14]. Second, a gravity-type method
[1, pp. 119-149] is used to transform regional Input-Output tables into an interreg-
jonal Input-Output table. Finally, trade coefficients are determined from a simul-
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taneous linear equation system under the restrictions that the sum of deliveries from
each regional sector to other regions is equal to the total known deliveries from the
regional sector to other regions, and that the sum of deliveries into a region for each
type of good is equal to total use in that region [15].

Estimating Regional Input-Output Tables

The method used here is due to McMenamin and Haring; it is similar to the RAS
procedure [2]. It is applicable to the problem of estimating a regional table at one
data based on a similar national table. It is a cost effective method since it requires
little input data. The only required data are an I-O table for the national and total
gross output and total gross outlay vectors for the regions for which the new table is
constructed. It should be noted that in its original applicaiton, the method was used
to estimate a regional input-output «uble at one data based on a similar table from an
earlier point in time {2]. Therefore, not only is the application different in this study,
but also the data requirements are not as limiting.

The procedure is as follows. Let:

X; be a national I-O tabie,

y, be a vector of total gross output for a region,

z, be a vector of total gross outlay for the same region,
Xy be the regional [-O table after iterations,

i=1,...,m be the number of rows, including the payment sector, and
j=1,....n be the number of columns, including the final demand sector.

The iteration starts by constraining the row sums of the gross flows (sales) in x
to the corresponding total gross Output values:

Xl‘lj =Y,/ Z X (le)
=1

Then we find the column sums of these gross flows (purchases) and constrain
them to the total gross outlay values:

Xy = (7 YOX,, K;) (X, 1))
k=1
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The row sums of these column-constrained gross flows (sales) can again be con-
strained to the gross output values:

n
Xy = (v Z X2k (Xt—z,ij)
k=1

Xl,ij = (Zj/ Z Xl-],kj) (Xt—l,ij)
k=1

The iterative process continues until the vectors of row and column totals for the
estimated [-O matrix have converged to within € of the total gross output and total
gross outlay vectors:

Il
2

1

n
Y- ) X, <t (i

i=i

il
—_
=
R —_

- Z X, <€ (
i=1

The matrix obtained, X, .., is the estimated regional I-O table for the i region.

1.ij?
The above method was applied to the two regions of Turkey for the purpose of
estimating regional I-O tables [15]. Briefly, an existing national I-O table was trans-
formed into two regional 1-O tables. Total gross outlay and total gross output vectors
were calculated using provincial value added. The results were considered satisfac-
tory both in terms of the discrepancies and the speed of convergence. The I-O tables
for the regions could be added to cobtain the national I-O table. Moreover, con-
vergence was very rapid. The vectors of row and column totals had converged to
within ¢ of the total gross output and total gross outlay vectors in seven iterations.

Estimating Interregional Input-Output Tables
A thorough description of regional economy requires more than an understand-

ing of local technical coefficients. It is expected that a region would be more depen-
dent upon trade with other regions within the nation, than the nation as a whole.
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While a regional 1-O table gives us a good idea of the regional Input requirements,
it does not provide information concerning the source of these Inputs. Therefore, an
interregional I-O approach is called for which describes the economic system not
only in terms of interdependent industries, but also in terms of interrelated regions.
In estimating interregional trade, the method suggested by Leontief and Strout is
utilized {1, pp. 119-149].

This method can be summarized as follows. Let:
X; .« be the total internal Input of good i in region k,
X ko be the Output of good j in region k,

FD,  be the internal final demand of goodiin region k,

and

r; « be the technical coefficients describing the amount of good i required to pro-
duce one unit of good j in region k.

Then:

n
Xin = L (T x Xjx0) T FDy

j=i

The interdependence between the Qutputs and Inputs of the different regionsiis
described as:

Xi.ko = Z Xi.kp (l = 1,...,1‘1)
p=1

X,‘ = Z Xi,kp (k,p = 1,...,m)

where X, | is the total shipment of good i from region k to region p. Summing the last
two equations we obtain:

n n n
Z Z Xi,kp = Z Xi,ko = Z Xi,op = Xi.on

s=1  p=1 k=1 p=1

where X is the aggregate demand for good i.



30 Burhan F. Yavas

In what follows, a two-region system will be assumed for the ease of exposition.
They are regions A and B. In applying the above gravity-lype model to the present
study, it is necessary to calculate regional internal final demand. Regional internal
final demand, if not given, may be calculated on the basis of the region’s shares in
total value added and/or population. After the weighted averages are found on the
basis of the total value added and/or population, they can be applied to total internal
final demand to find regional internal final demands (IFD, and IFDy). These are
then subtracted from regional final demands (FD-National Exports) obtained from
the regional I-O tables, i.e.

FD, - IFD,, and
FD,, - IFD,

The result is the net regional exports (imports), i.e.

(Xap—Xga): o1
(Xpa —Xap)

where

X p is exports of Region A to B (imports of B), and
Xy 1s exports of Region B to A (imports of A).

Once net exports are found as shown above, the following relationships can be
utilized to compute gross exports (imports):

Xa = Xaa T Xap + Xaw
Xp = Xpp + Xpa + Xpw
NX, = Xap—Xpa

TL = X, , + Xgg

where
X, is total output of Region A,
X is total output of Region B,
X, 4 is intraregional transactions in Region A,

Xgp is intraregional transactions in Region B,
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X g is exports of Region A to B,

Xpg,4 is exports of Region B to A,

NX, is net exports of Region A,

TT is total intranational transactions,

X ,w 18 exports of Region A to the outside world, and

Xpw 18 exports of Region B to the outside world.

Notice that X,, Xp, Xams Xpw» (Xaa + Xgg), and NX, are known. TI is
obtained from the regional I-O tables for Regions A and B. X, and Xpy, can be
obtained from customs data. Therefore, we have a system of four equations in four
unknowns. These equations can be solved to obtain X, g, Xga, Xpa, a0d Xpg.
Finally, total regional exports (X, + X,u) and (Xg4 + Xgy,) can be computed.

The estimation procedure used can be summarized as follows:

a—~ Given a national Input-Output table at time t((Xij)t), an iterative technique
due to McMenamin and Haring [2}is utilized to estimate regional Input-Qutput table
at time t. In the estimation of the regional tables it was assumed that the vectors of
total gross Qutput and total gross outlays for Regions A and B were given.

b— A gravity type method [1, pp. 119-149] is used to transform regional Input-
Output table.

¢~ Finally, trade coefficients are determined from a simultaneous linear equa-
tion system under the restrictions that the sum of deliveries from each regional sector
to other regions is equal to the total known deliveries from that regional sector to
other regions, and that the sum of deliveries into a region for each type of good is
equal to total use in that region.

Thus, the construction of an interregional Input-QOutput table within a general
equilibrium framework consisting of a set of regional interindustrial Input-Output
relationships is the main tool by which interregional trade is estimated. In addition
to being operational, the incorperation of the gravity approach in an I-Q model,
which simultaneously determines regional Outputs and interregional shipments,
reflects actual, empirically observed behavior rather than optimistic principles [14].
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Conclusions

It is generally agreed that there is no good substitute for a good survey-based
study. However, if the need is to develop methods to handle presently available data.
the use of minimum survey methods becomes relevant. Assuming that the regional
analyst cannot wait until full survey data are available, there will be room for the
efforts to refine methods in order to utilize available data. The present paper should
be seen as one such effort.

The main objective of estimating interregional trade within data limitations is
carried out by elaborating on a gravity-type model. It became clear, however, that
the implementation of such a model! required a set of interregional Input-Output
tables. The lack of required regional data for constructing interregional Input-Out-
put tables necessitated the use of one of the techniques known as non-survey
techniques. The choice of the iterative method of McMenamin and Haring [2], in the
first stage of the estimation procedure was made on the basis of its accuracy relative
to other non-survey methods. In testing their method, McMenamin and Haring com-
pare the results obtained from two other nonsurvey models, and find that their esti-
mated are very close to the true values.

Two conclusions can be drawn from the preceding discussion. First, in estimat-
ing a regional I-O table from its national counterpart, the accuracy obtained will vary
with the amount of exogenous information available. The reliability of the estimates
will be enhanced if many components of the I-O table are taken as given and not esti-
mated independently. This result was confirmed when the same iterative technique
was used once with and once without exogenous information [16]. Second, while it
is true that biproportional methods do not require much data and are simple to use,
one should be careful not to substitute simplicity for economic logic [10]. Such
methods perform better under restrictions imposed on them by economicalily sound
models. It is thought that the gravity-type model used in this study is well-suited for
that porpose.
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