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REFLECTION OF LOSS OF TRADE BY INPUT-OUTPUT TECHNIQUE
by
Edward Nissan and D. C. Williams, Jr.
Department of Economics and Bureau of Business Research

University of Southern Mississippi
Mattiesburg, Mississippi, U.S.A.

INTRODUCT ION

This paper intends to outline a non-survey methodology of estimat-
ing a regional input-output, as well as providing suggestions to alter a
given model to provide an impact analysis due to loss of industry and
commerce in the region.

The region chosen is the coastal counties of Mississippi-Alabama.
1t consists of three counties in Mississippi: Hancock, Harrison and Jack-
son, and two counties in Alabama: Hobile and Baldwin. As a coastal unit,
it is experiencing a fast rate of increase in population, estimated cur-

rently at 750,000 people.
THEQRECTICAL DISCUSSION OF INPUT-OUTPUT MODEL

An input-output model describes the economic activities of a region
in an accounting framework. It has three main features.

(1) Transactions Matrix: Each row of the table shows the sales
of a particular industrial sector to all other sectors in the region.
Algebraically, this may be expressed by

K= I Xq5+ 0 s (1)
J

where:

X; = gross output or total sales of sector i,



u

xij total sales of sector i to sector j,

Dy

total sales of sector i to final demand.

A tablular form of a transaction matrix is given in Table 4.

(2) Technical Coefficient Matrix: A second set of relationships
which assumes fixed technical coefficients can be expressed as
x'ij = ainj. (2)
The technical coefficients ajj which can be obtained as:
_ K5

3.1J = XJ

are usually displayed in a tabular form as shown in Table 5.
(3) Interdependence Coefficient Matrix: On substituting for

X5 1in equation 2 into equation 1, the result is
Xy = Z ainj + Di. (3)
b

In compact matrix algebra form equation 3 may be written as

N

X - AX = D.
Factoring X, the result is
X(1-A) = D.
Then:
X = {I-A)"1D.

Here gross output given by vector X is expressed as a function of
final demand. Each entry in the matrix (I-A)'1 represents the direct and
indirect requirements of sector i per unit of final demand for the output

of sector j.
NON-SURVEY METHODS OF ESTIMATING AN INPUT-OUTPUT MODEL

In recent years, the interest in use of regional intput-output
models has widened. This is largely due to Federal policies regarding

environmental and urban impact analysis.



Since the cost of survey input-output is prohibitive for most

regional studies, heavy reliance on national coefficients has become the

most prominent method for estimating regional intput-output models.
By far, the most popular method to achieve this aim has been the

use of location quotient defined as

LQ; =

e e

where:

xi = regional output of industry i,

x = total regional output,
Xi = national output of industry i,
X = total national output.

The regionalization of the national model can be accomplished by
multiplying the direct requirements ajj of industry j in the national
table by the location quotient LQj. At times, when output data for each
industrial sector are not available, employment figures are used instead
to estimate location quotients.

A further modification of the national model is often required.
This entails the aggregation of comparable industries into sectors. Such a
scheme is necessary due to the fact that local economies are not identi-

cal to the national economy.

THE MISSISSIPPI-ALABAMA MODEL

The method of constructing the input-output model of the Missis-
sippi-Alabama Coastal Region follows a procedure that is widely employed
by regional economists. It is a non-survey technique which uses the

direct input coefficients aof the national model, itself obtained by



direct survey techniques. The national input coefficients are then adjusted

to fit the region under study, using secondary data sources. Adcock and

Waldman {1] and Morrison and Smith [2] reported evidence that non-survey

technqiues do in fact provide a fair approximation to the economic struc-

ture of the regions observed in their studies.

The following steps summarize the techniques and approaches used.

(1) The 83 sectors of the national input-output tables for 1971

[3] were aggregated into 27 sectors. O0f these, 26 are the producing sec-

tors while the 27th represents the primary input sector, the value added,

using a routine developed by Curtis {4]. Table 1 shows the aggregation

of national sectors schocme corresponding to the regional sectors.

(2) The aggregated national technical coefficients were scaled

by the combined location quotient of each sector of the Mississippi-Alabama

Coastal Region as follows:

Let:

then:

LQ; =

LQj = Location quotient of sector j
NjR1 = Employment in sector ] in Mississippi
Coastal Region
NJRZ = Emp!oyment in sector j in Alabama Coastal
Region
NRl = Total Mississippi regional employment
NR2 = Total Alabama regional employment
Nj = National employment in sector J
N = Total National employment
NjRZ
NjRI yR2 NjRZ
_:3_ N;RL . NgR2 Ny N;R1 + Ny Re
(k2o (R
nR1 nR2 . (@)




When employment data were not available, the corresponding output
data were used:
1f:

LQj = 1 implies that the region is self sufficient
in sector j.

LQj <1 implies that the region is less than self
sufficient in sector j, and it is an indication
that inputs from other regions are necessary.

LQ; > 1 jmplies that the region is more than self
sufficient.

For the purpose of this study, when Lijl, the assumption is made
that regional requirements of sector j are satisfied and location quotient
is set equal to 1.00. Table 2 shows the values of the location quotients
on an individual and combined basis.

Applying the tocation quotients to the national technical coeffi-
cients yields an adjusted direct requiréments table, the adjustments being
the scaling of the national technical coefficients to reflect more accu-
rately the regional industrial structure.

{3) Monetary gross outputs of the 26 producing sectors of the
Mississippi-Alabama coastal region are obtained from the individual input-
output studies, respectively, [5], [6] as shown in Table 3. These totals
are then multiplied by the regionalized technical coefficients to produce

the estimated entries of the transaction table.

ANALYSIS OF IMPACTS TO LOSS IN INDUSTRY AND COMMERCE

This section presents a method of analysis whereby impacts of
loss to industry and commerce due to unforeseen events can be calculated
by altering a current regional 1-0 model. For the Mississippi-Alabama

coastal counties, such events occur largely in the form of hurricanes.



This method may also be used to evaluate the effects of closing of some
industries in a region as the result of an economic downturn.
Within a decade, two major nurricanes, camille in August of 1969,
and Frederic in September of 1979, hit the shores of these counties,
causing substantial damage. Williams [7,8] has estimated the damages to
the area to be $1billionand $1.25 billion, in current doillars, respectively.
Such damage, in general, has a short-term effect on the productive

capacity of a region. Affected industries could, within a reasonable time

(one year), regain their former economic positions.

The proposed method for moqifying a current [-0 model is based
in part on work by Cartwright [9] on the impacts of nuclear reactor acci-
dents. It is an intraregional I-0 technique.

For the purpose of illustration, the Mississippi-Alabama coastal

counties I-0 models are aggregated into 8 major producing sectors as

follows:
Xy = Natural Resources, Sectors 1-6.
X = Construction, Sector 7.
X3 = Manufacturing, Sectors 8-17.
X4 = Transportation Communication, Sectors 18-20.

X5 = Wholesale-Retail, Sector 21,
Xg = Finance-Real Estate, Sector 22.
X7 = Public Service, Sectors 23-25.°
Xg = State and Local Government, Sector 26.
The aggregations are presented in Tabies 4 and 5. Table 4 is the
aggregated Transactions Matrix and Table 5 is the aggregated Direct Require-
ments Matrix.
Assume that the Construction and Manufacturing sectors incur damages
due to a hurricane in the amounts of $100 million and $500 million, respec-

tively. These are strictly hypothetical sums since in actuality, all sectors



would be affected, although to different deqrees.

The following symbols and notation will be used to explain the

procedures:
r: study region,
u: unaffected economic sectors,

v: affected economic sectors,

then from equation (1), the intraregional economic transactions between

the two sectors are:

r _ r
J
TR > Xe o + Do
= . v T ,
: N i
1 j J j 1]
v xuv LAY v
Xi LA 7 Z xij D;
J
In matrix notation, 1 _ 1
u uu uv u
X X5 Rij 0,
" .
[X ] = v = vu XW + v i (5)
in Xij ij D"l
L h -
and
r u v
B, = Dy * D

In order to modify the Transaction Matrix in Table 4 to the form

given in (5), it will be necessary to alter the direct requirements a:j by

a new location quotient defined as follows:

XU
i
Iy
Q¥ = ! ’
1 xr




v
T X
KD T ,
r
X
g X"
;1
where B
i LQ1-> 1
LQi =
L

The sequence for obtaining the values in (5) is as follows:

(N yyu = gt o

1] N
Y = (e)aly)

(2) Gyt
R
Y - D))

(3) X:? = a:? xg
AR
gy - WRIGH

@ e A
¥ = ()l

The new final demands, D?, and Dz, and final purchases, Vg and Vg,

can be found from the following relations:



S LT M
j 1] J J
v

R A S L I N
! Vo i Y
Wooe oo™,
J by W1

vV uy
o= Yoo, - XL,
J iy

Results of calculation by section for these equations are given in Tables
6 and 7.

Table & shows current total output, the hypothetical unaffected
area's total output, the affected area's total output, and the appropriate
Jocation quotients by sector. The values of LQ? for the unaffected sectors
are greater than 1, while those for the affected sectors are less than 1.
The values of the unaffected sectors’' location quotients, LQ!, are greater
than 1.

Table 7 is the modified transactions matrix. The four parts of
the table may be explained as follows:

(1) XYY: The elements in this portion represent the sales and
purchases of the unaffected industries. 1In & sense, these entries
comprise the new transaction matrix of the region.

In matrix notation, the Interdependence Coefficient matrix is

obtained by using equation (3):

xuu - AUU xuu = DUU R
and
XUU = (1 - puu)Tlpuu,
where
pYU - final demand, assumed to be unchanged except
for the affected sectors,
AUY = new direct requirements matrix obtained from

total inputs XY as follows:



x4 u

u
Xi - A Xi

L]

AxY = (I—AUU)“‘(Ang + o)

a0y =z XY,
iy
{2) ¥“Y.  The elements in this section represent the decreased

sales of the unaffected industries to the affected sectors. For
instance, the loss to sector X7 is $536,000 from X, and $23,000,000
from sector X5. That is, the total decrease in the demand for the
products of sector Xy is $23,536,000.

(3) xVu.

The elements in this matrix represent the loss in
supply of the affected sectors to the unaffected sectors. For
instance, sector X; has its supplies decreased by $219,000 from
sector X, and 32,372,000 from sector X3.

(4) XYV: The elements in this matrix represent the direct
losses within the affected sectors. For instance, the loss of sales
of sector X5 to sector Xp in the affected industries is $13,267,000.
In order to compute the Interdependence Coefficient Matrix, the
following equations given in matrix notation are used:

gV L AVY xVV o pWV
XYV = (1-aYY)71 0¥V .

Here the final demand DYV is obtained by adding the values in

the final demand column to the corresponding row values ng . For instance,

Dy’ = 75,579 + (219 + 16 + 1602 + 2202 + 342 + 3343 +
825 + 12265) = 96,483,



Hence, the transaction matrix will be given by:

Final

X]_ X2 Demand Total
X1 35 3,482 | 96,483 | 100,000
X2 18,267 153,445 | 328,288 500,000
Final
Purchases { 81,698 343,073
Total 100,000 500,000 600,000

Computation of the Interdependence Coefficient Matrix in both

Cases 1 and 4 is for the purpose of estimating employment and output

multipliers. These are useful when impact analysis is desired,



TABLE 1

AGGREGATION OF 83 SECTORS
NATIONAL INPUT-QUTPUT MODEL

INTG 27 REGIONAL SECTORS -

MISSISSIPPI-ALABAMA COASTAL COUNTIES

Regional Corresponding National
Sector No. Description Sectors
1 Fishery )
2 Forestry ) 3
3 Livestock 1
4 Crops 2
5 Ag., For., Fish. Services 4
6 Mining 5,6, 7,8,9, 10
7 Construction 11, 12
8 Food Processing 14
9 Apparel & Textiles 18, 19
10 Lumber & Wood 20, 21
1 Paper & Allied 24, 25
12 Printing & Publishing 26
13 Chemicals & Allied 27, 28, 29, 30, 31
14 Stone, Clay & Glass 35, 36
15 Primary & Fabric. Metals 37, 38, 39, 40, 41, 42
16 Transportation Equipment 59, 60, 61
17 Other Manufacturing 13, 15, 16, 17, 22, 23, 32,
33, 33, 34, 43, 44, 45, 46,
47, 48
18 water Transportation)
19 Gther Transportation) 65
20 Communication & Util. 66, 67, 68
21 Whisl. & Retail Trade 69
22 Finance, Ins., & Real
Estate 70, 71
23 Hotel, Pers. & Repair
Service 72
24 Medical, Educ. &
Non Prof. 76
25 Other Services 73, 74, 75
26 State & Local Government /8
27 Final Purchases 77, 79, 80, 81, 82, 83
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