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THE ECONOliIC STRUCTURE OF MISSISSIPPI ' S COASTAE REGION

Introduction

Input-output methodology i s becomi ng increasingly essential in econon.i c

analysis on the national, s tate and regional levels. The potential use of

regional input-output hvae been demonstrated in numerous studies where measure-

merts of changes in act'i vi ty levels were desired. Examp1es of these are the

clo ing of military bases, the cpening or closing of a plant and the constructiorl

of a new h i ghway . In s uch studies the consequences on employment and purchases

of goods and services are of prime importance.

This paper concerns the construction of an input-output model for the

Coastal Reqion of Mississippi using secondary data and national coefficients.

Such approach requires the esti mati on of regional purchase coeffi ci ents whi ch

ar the proportions of inputs used by the producing sectors. The "accuracy"

of such coeffi ci ents wi 1 1 insure the accuracy" of the results obtained i n

evaluating indirect and induced effects.

The Study Area

The I"iississippi Coastal Region cons~st of three counties: Hancock,

Harrison, and Jackson. In 1975, these counties had a total population of

270,J00 It. i s the fas tes t growi ng area of the State of Mississippi . The

overall increase in population was almost 51,000 from 1960 to 1970 compared

iitii 39,000 for the rest of Ilississippi [ !, As a coastal unit the three

counties comprise 1,803 miles,

The Economic I'iodel

The model presents economic activity of the region for the year 1972.



year.

Pn input-output model consists of three parts � a transaction or flow
table, technica'I or direct coefficients and int~ rdependence or direct and
indirect. coefficients [l J. P, brief description of the model is given.

The transactions table can be represented as a set of linear equations:

n
X. = 2, J D.

j=l

j = 1,2...n,

wlie re

= gross output of sector i in dollars.

total sales of sector i to sector j.

n
2 i j = total intermediate sales of sector

to processing sectors.

total of final demand for sector i.

A seconcl set of relationships which assumes fixed technical coef ficients

can be expressed as:

�! XiJ = a. -X.,
lJ j

total input of sector j in dollars and a are technicalwhere X is the
J

coefficients. From �!,

a..=
X

J

The values a. are usually displayed in tabu'lar form called Technical
1J

Ccefficients Ilatrix. This matrix describes the technologica'l relationshi ps

among sectors, in essence, ?heir production functions.

The data is arranged within an input-output framework with 29 errdogenous
sectors. Such fr amework shows the amounts oF the commodities or services a
sector produces which are actually absorbed by all other sectors in tne region,
Thc year ]972 was chosen as the base year due to the fact that secondary data
on the count, level were more practically available than for any other recent



Substitute �! in systems of equations �! and rearranging terms

the result expressed in compact matrix form is:

�! X-AX= D

where:

X = Column vector of gross outputs with n
elements,

nxn matrix of direct i nput coeffi ci ents.

D � Column vecfor of final demand with n elements.

Solving for X, the result is:

X =  I � A! ~D.

Here, gross output is expressed as a function of final demand, The entries

in the matrix  l � A! are called the interdependency coefficients. They are

constant values.

The I~ccional  <odel

A:.c;;9 the most coma'.on methods to prepare regional input-output miodels

are the survey and the non-survey approaches. The first which is extremely

costly and timon consumi ng relies on the col lee ion of primary data whi ch deter-

minee the i nteri ndustry relationships by directly obtai ni ng the actual sales

and purchases of the sectors within the region. The late r, utilizes secondarv

data sources to adjust national di rect requirements coefficients to ref'.ect

regional acti vi ties, The current study is based on such a procedure. The

following steps summarize the techniques and approaches used.

�! The B3 sectors of the nationa'I input-output Tables for 1971 f.J

w< re aggregated into 25 sectors. Of these, 24 sectors represent producing

.actors while the 25th represents the primary i nput sector, the value added.

th" 24 sectors were further disaggrega Led to reflect tho nature of

specific econormic activities in the coastal region. The result is an input-

output model wi th 29 endogenous sectors. The aggregati on scheme for groupi ng



comaron sectors is based on the Standard Industrial Classification  SIC! Code

developed by the Department of Commerce.

�! The aggregated national technical coefficients were scaled by the

1ocaticn auotient of each sector in the region. An assurrrption is made that

the national technical coefficients hold as well for any region if the proper

scaling is used. The location quotient measures the re ative irriportance of a

sector in relation to the comparable national sector [s].

It has the form:
N.R I NR

LQ. =~
NJ N

where: LQ. = Employnrent location quotient.
J

Regional employment in sector j.
J

N = Total regional eraployment.R

N = National employrrrent in sector j,

= Total national employment.

Region is self-sufficient,

LQ <1 Region is less than self-sufficient.

Region is more thari self-sufficient.

A simi lar deri vation of output location quotients can be riade.

Applying the location quotients to the national techriical coefficients

yields an adjusteci direct requirements table, the adjustrients being the scaling

of the national technical coefficients to reflect morc accurately the regional

industrial struct.ure.

�! Monetary gross outputs of the 29 regional sectors are then ueterrairred.

These values are used as control totals throughout tlie study. Sorre of the data

were available directly through state arid federal pub ications, for others an

indirect estimating procedure had to be used.



The Structure of the Reoional Econom

The essential components of the model discussed for the Coastal Region

cf Mississippi are given in Tables 1 through 4 in the Appendix. These tables

are briefly described.

Table 1 is the Transaction Matrix. It illustrates the structure of tne

economy in an accounting format in the sense that sales by a sector to otner

sectors and the final demand  househo'I ds, federal government and exports!

would equal the purchases of the particular sector from other sectors and

val u added  househo i ds as payment for labor, federal government as paymenf

of taxes, and imports!. The horizontal rows are sales and the vertical columns

are the purchases. Imports comprise the residuals necessary to make sales

 output! equil to purchases  input! and reflects purchases of labor, materials

and import outside the study region. They also include items such as profit

and depreci ation,

Table 2 is the Techni cal Coeffi ci ent Matrix. Every entry in this tab'ie

is a ratio obtained by dividing the va'iues in a column of a particular sector

by its total purchases. If these technical requirements remain invariant, it

is possible to compute transactions matrices for succeeding years by knowing

the total output of the sectors.

Table 3 is the Interdependence Coefficient. Matrix. The coefficients

express the effect on the total outputs of all sectors due to an increase of

one dol 1 ar '.n a particular sector's final demand. Hence, every entry in this

tab ie is greater than its corresponding entry in Table 2. The reason is that

in excess of the di rect requirements for the sector' s output, the increase in

final demand will nece.,si tate additional transactions within the other endo-

genous sectors, Summing down columns of the interdependence coefficient matrix,

the totals are called output mul tipl iers. They are measures of the effects of

changes in ttn final demand for output of each sector and the impulse it generates



throughout the econoi»y.

Arother useful measure obtai neo from these tables is the income mul ti-

p'lier� . A particular sector i ncome multiplier can be computed by multiplying

eritries in the column of that sector in Table 3 by the coi resporiding row of

households iri Table 2, divided by that sector's households value, For example,

the income iiiultiplier of Sector 1 can be calculated as:

   1.01288! .23487!+ .00030! .23481!+...+ .0078!  ~ 38435!] = 1.49.

As ca.ri be seen from the above computation, the i ncome multiplier of a

particular sector expresses the total change in income due to change in sales

of that sector to final demand. For the examole cited, a one dollar increase

in sales in sector 1 will generate $1.49 of iricome throughout the ecor,omy.

The output arid income multi pliers discussed thus far are called Type I.

l hen Housholds sector is inc'luded among the endogeiious sectors, the rriultipliers

are called Type I I. Calculations for Type I I are performed in a similar marner

a' those of Type I.

Output and income multipliers for botii Type I and Type II are showr in

Table 4 of the Appendix. It cari be shown that income riiultipliers of Type II are

constant i»ultiples of Type I, In this case the constant factor is 1,33.

Cori cl us i on s

There are two basic liniitations to the use of input-output metnodology

discusseo iri tliis paper. The first involves the theoretical assumptions and

the second concerns the construction of regional models using secondary data

and national coefficients.

In theory, products produced by industries aggregated into sectors are

assuiiied to be homogenous. Her ce, errors of' agnregation are considered to be

irinimal or nonexistant. It is also assumed that the technical coefficients



aij are fixed which implies that the production function describing the
physical na.ture of productior is linearly homogeneous. That is a k-fold

increase or decrease in input will result in a k-fo'ld increase or decrease

in output respectively. Long [4, p. 66] in his study ot the assumption of

linear homogenity of triode and production functions in county Leontief

matrices, concludes that "....the linear hon!ogenity assumptions are not

realized in a. majority of cases studied. Thus, some doubt is cast on

various uses to which l.eontief studies are put in regional planning: fore-

casting, impact analysis, etc."

When constructing input-output models using secondary data and natior,a1

coefficients, a different set of problems arise. Stevens [ 6, p. 2] says:

In apparent attempts to reduce costs, many analysts have expended
substantial efforts on developing sophisti cated methods of adapting and
updating existing models, and have generally concentrated on trying to
show that modes t investments in non-s urvey models can provi de usable
results. When these results are compared with rea1i ty, however, they
have often been found to be unsatisfactory,

The s tronges t objection to the non-survey methods are the sectoral

aggregation, use of national coeffi ci ents and the unavailability of di rect

sources for refined output data, In the later case state data are used

by er!!ploying some proper adjustments,

With all its difficulties and shortcomirigs, input-output appraoch

remains to be one of the best tools available to p'lanners. In its deferise

Loehman [3, p. 45] has this to say:

... e . en a study based on national data gi ve i nsi ght i nto interrelations
among sectors. Furthermore, while information tron! a model based on
secondary data may be less exact than prir!iary data, the results obtained
still provide a basis for relative comparisons of alternatives. That is,
while a predicted i mpact may not be an exact magni tude, comparisons ot
development alternatives gi ve i nsi ght into the relative di fferences
among alternatives. Such re!ative comparisons are often sufficient for
planning purposes.



APPENDIX
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TABLE 4

TYPE I AND TYPE II MULTIPLIERS

Out ut Incomeut IncomeOutSector

38.41 39.54TOTAL 66,00 52.53
AVERAGE 1. 811. 32 1. 36 2. 28

2 3 5 6 7
8 9

10
11
12
l3
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Fisheries
Forestry
Livestock Products
Crops 8 Agri cu'Itural
Ag Forestry, Fish SVC
Mining
Construction
Food Processing
Apparel & Finished
Lumber 5 Weed
Paper iI Allied
Printing/Publishing
Chemical/Petro/Other
Stone, Clay 5 Glass
Primary/Fab Metals
Transportati on Equi p
Miscellaneous MFG
Water Transporta ion
Other Transp/WHSE
Communication/Pu Utl
Eating 5 Drinking
Service Stations
Whol es a le/Retai 1
Finance/ Ins/Real Est
Hotel, Motel, Lodging
Medical Services
Educational Services
Other Services
State/Local Gov't

1.40
1,14
1,72
1.42
1.09
I . 30
1. 38
1.42
1.27
1. 50
1,30
1. 32
1. 24
1.37
1. 35
1.08
1,27
1,52
1.41
1. 'l0
1. 35
1.31
1. 20
1. 28
1. 30
1.25
'I. 26
1.24
1.62

1.49
1.19
1. 88
l . 56
1,12
1,79
1. 28
1,45
1,31
1. 51
1. 36
1. 38
1. 29
1. 45
1. 45
1. 09
1. 33
1,46
l. 35
1.38
1. 29
1.27
1.15
'1. 42
'I. 21
1.16
1.17
1.16
1. 59

2. 22
1. 79
2.75
2.27
1. 70
1.78
2.66
2.33
2.09
2.45
2.15
2,18
2.05
2.28
2.26
1.76
2.10
3,00
2,79
1. 35
2. 50
2,44
2. 23
1.97
2,53
2.44
2.45
2.42
3.04

1,99
1,58
2. 50
2,07
1,48
2. 38
1. 70
1.92
1.74
2. 00
1,80
1. 83
1,72
1.93
1.93
1. 44
1.76
1.93
1,80
1,84
1,72
1. 69
1,53
1,88
1. 61
1.55
1. 55
1. 54
2,12
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