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REGIONALI ZING A NATIONAL INPUT=QUTPUT TABLE

= Ravindra H.Oholakia
I.1.M, Ahmedabad

Abstract

In the present paper it is argued that the most popular
emong the non~-survey methods to estimate regional input-output
tables, n=mely the RAS method i$ not a consistent and efficient
method to regionalise the nation2l input—output tables. An
alternztive non-survey method is, therefore, proposed as a
solution to the problem when data en industry/commodity-specific

value added 2s well as final demand are ayailable besidas the

gross outputs at the regional level.



Regionalizing A Mational Input-Output Table

- Ravindra H.Dholakia
I.1.M. Ahmedabad

1. Introduction:

Need far rgﬁiégle and relevant reglonal input-output tabiles
is lwelt recognlsed for efflcient resource allgeattian, etlaborata
reglonal planning. transport  planning, policies regarding
commerce and infrastructure develcbment. etea. Updated regicnal
input-output tables compatible with the natlanatl [-0 tables are,
therefore, required to be constructed from time to time, Theze
tables mareaver should be for various reglonal units. The cost
of. constructing input-cutput tables based on primary data with
gurvey methaod s very large In té}ms of both rescources and time.
Less developed countries cannot afford cdmprehensive reviszions of
even the national [-0 tabhlesa very aoftan. It 1= usg?lly done only
cnce in a decade or a guinquannium. A parallel etfort at
regiaonal level to Eavef the whole 3ystem af regional [-0 tables
‘iz bound to he prahibitively-castlv. A reliable methad. which
yields reglonal I-0 tables without recourse to .primary survey
data 1s not only very useful but also {nevitable. Sucp a8 nan-
survey method hag to be the one which uses all readily available
information and satizafies all theoretical conslistency conditions,
In the preseant paper, we dlscuss a non-survey method to
reglonallize the naticonal 1-0 tabie when we assume tha ready

avaliabllity aof Iindustrvy/commodity specific Iinformation at the

required regional level, The malin contengsion of the pregent



paper 13 that the aoft-uszssed RAS method is neither efflielient nor
congistent method of regicnalizing the national 1-0 tables, In
the next section, we examine the [imitations of the RAS method to
regionalize -0 tables. In the third section, we examine the
tatal number of unknownz and congtraints In a compiete regional
I-0 system. The fourth section Is then devated to propose an
alternatlve non-survey method to reglionalise -0 table when both
the wvalue added and final demand vectorsg at regional levalgs are
known along with the gross cutputs. In the final section
concluding remarks are made. Before, we pass on to the next
gection, it may be noted that the discussion 1in this paper
applies équally well to all types of 1-0 tables - whether they
represant commodity x commodity: indugtry x industry or commadity

¥ lndustry clagsitflications,

2. Limitationas of the RAS Method:

The aystem of reglional -0 transaction tables must fulfill

the following three sets of constraints:

1) The column totals of [-0 transaction tables in each
reglon must match the difference betwean gro=2a output
and value added in the respective commodity or indugtry
if avaltable:

it} The row totals of the 1-0 transaction tables ‘in each
reglion must match the difference between the gross

autput and the final demand in the respective commodity

or industry if avatlable, and



{11 The totalz aof all the regpective cells aver reglions
must match the corresponding cells in the national [-0

transaction table.

The main Ilimitation of the RAS3 method is that 1t ensgsures
fulfliment of only flrat two cut af the three gsetz of canstraints
mentloned abaove. The third set of constraints, viz. element by
element consistency of the system of reglonal [-0 tables with
national table 132 not met hy the RAS method. This can be shown

with the help of a gimple numerical example:

Let wus conslider a simple 2 x 2 national [-0 transaction

table and basic data on Region A and Region B as glven by:

@«

National Table Region A Region B
Sector 1 2 Totatl . 1 2 Total 1 2 Total
1 600 1400 2000 100 19300
2 500 1500 2000 200 1800

Total 1100 2900 180 140 Q40 2780

When we apply the popular RAS method to the above case (See Kundu

et al., 1876), we get the fallowlng "soiution’ for Regian A and

Regiaon B:



RAS Solutian (S1)

£y

Reglaon A Reglion B ‘Nation = Region A+
Region B
Sector i 2 Total 1 2 Total i 2 Total
1 57 43 100 527 1373 1900 584 1416 2000
2 103 a7 200 413 1387 1800 5186 1484 2000
Tatal 150 140 240 2760 1100 2900

It can be seen from this fllustration that the appllcation of RAS
method to fegionalise the national [-0 trangaction table {3 not
efficient a3ince 1t leads to violatlon of the third set of
constralints mentioned %pgygﬁéggg afﬁesulf.-thg RAS *solution' may .
not be congldered as reglonélisation af the national [-0 table at
all. [t 1is an Inefficlent methad because 1t 1gnores very
important a pritorl information on a set of constralnts most

relevant faor regionaligsing the national 1-0 tables.

it 12 also Interesting to note that the performance-of the
RAS - method doesg ' not improve but most likely to deteriorate
further when we caonglder more number of reglons. Again we show
this with the help of a simple numerical {llustratiaon. Le¥ usg
continue with our earlier {llustration, but now we spilt Region B

into two regions - Reglion Bl and Reglon B2 ag followai
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Begion B . ian BY Reglon B2
Sector 1t 2  Total 1 2 Total 1 2 Tatal
t 1800 500 1400
2 1800 600 1200
Total 940 2750 400 700 540 2080

When we apply the popular RAS method to these two new reglons -~

Bl and B2. the "solution’ 1s: RAS Solution (S2):

Region Bl Region BZ i Nation = Region A +

Region Bt + Region B2
Sector 1 2 Total i 2 Total i 2 Total
i 198 302 500 317 1083 1400 572 1428 2000
2 202 398 800 223 978 1200 528 1472 2000
Total 400 760 " 540 2060 1100 2900 -

When we compare the solution (S2) with the seoiution (S51). we find

that the RAS ‘*szpolution’ to the s3ystem of reglonal I-0 tables

further diverges from the set of canditions regarding the .
h SO

equality of the cell by cell summation ot the regiaonal [-0 tahleé
with corregpanding elements of national [-0 transaction table.
Thus, Iincreasing the number of reglons does not lead to réduction
in the divergence but an lncrease In the divergence. The RAS
method to reglonalige the natlonal -0 tablez= ig, theréfare. not

only {nefficient but alseo Iincenatistent.



The other limitation aof the RAS msthod 13 its data
requirements. I[n order to apply the RAS method, we must have the
row totals as well as the column totals of all sectors at the
regional l1evel. This 1impliesg that not only the value added
gstimatea but the finél demand estimates are also required for
every sector at the regional level along with the sectoral gross
autput. At =5 regional level, however, the estimates of row
totals, {.e. final demands along wlth gross outputs for different
gectors are extremely difficult to estimate given the present
statistical network In the develaping countries l1ike India.
(See Committese on Reglional Accounts, 1976). Even at the state
ievel, such estimates are not likely to be highly reliable.
Moreaver, becauge of the high degree of ‘apennessg’ of state
economles, such egtimates by commnditleg or industriss are not
l{kely to be very =atable at all. The RAS method which puts heavy
emphasis on fultilment of conditions pertsining to  such
aggregates lgnoring and violating in the process Qery relevant

and 1important constraints 1s likely to generate unreliable,

unstable and irrelevant set of [-0 estimates at the regiaonal

level.

3. Unknowng and Caonstraints in Regional 1-0 System:

When the national 1[-0 transaction table 12 known, the
corregponding compatible regional 1-0 transaction tables have to
be derived or estimated based on the i{nformation on 1ndugtry/

commodlty specifle grogs output, value added and final demand at



regional laveal. Fiecat of all, 1t 13 {mpaortant to pose this
problem in a proper framework so that we can ensure conalstency
and efflciency af the proposed golution. If we consider a
éeneral 1-0 table 1in the tform of commodity ¥ industry
trangsactiona in different reglions., we <can count the number of
;nknowns to be estimated. Lat the national [-0 transaction table
have n commodities and m industcies. Therefore the national [-0
taple has n x m cells which are assumed to be known. Since the
regional 1-0 tables have to be compatible to the national table,
each of the K reglans gshould also have n ¥ m 2eils in {its 1-0

table which are unknowns.

The total number of unknowns in

LS

n
3
=
-~

the aystem of reglonal 1-0 table

The number of constraints on the other hand, iz glven by the

tollowing table:

Table L : Consgstraints an the System of Regioﬁal 1-0 Transaction

Table -
Equation of Constraints No.of Constraints -~
.S _ ‘ - .
13 Z Aﬁij = Aij : f=1...n: 3=1....m n xm
r=1 o .
m
2) A“H =X, - Fefot orsta. K LSt K x n
i=1
n Y
3) A“” = xj“ - vj‘” : r=1...K; i=t...m K x m
i=1
4) Arlj 2}(3 ¢ r=1...K¥ 1=zi,. . ny i=t...m K x™h x n -



Ari1 iz the element of -0 transaction matrix {n i-th-

commadity: J1-th industry: and r-th region.

Xir ia the gross output of {-th commodity in r-th
reglon.

Xjr t2 the gross output of j-th industry in r-th
region.

F,° ts the final demand of i-th commodity in r-th
reglon.

vt 12 the value added of i-th industry in r-th region

From Table-1, it can ke seen that number of constraints on the
reglional 1-0 evstem Incorporates =zome constraints which are not
llnegarly iIndependent of the rest of the constraints. =1f wa
canslder only the linearly lndependent set‘of constralnta oan  the
regional 1-0 system, we have to recognize that (1) in each region
the totél number of effective constraints on’aaéQUht‘of the row
totals and column totals is not (m+n) but (m+n-t): and (2) the
total number of effective canstralnts on account of the regiaonal
cell tatals is not (n x m) but (n=1) x (m-1). Thus. the total

number of effective constraints on the reglonal -0 3ystem

excluding the non-negativity conditions, 155

(n-1){m-1) + K(n+m-1) = total effective conatraintas....(2)

Conaldering the number of unknowns in (1) above with the

number of effective caonstraints tn (2) which are alsa lilnear, we



ban readily sse that gz unique non-triyial solution ta the systeam
Is not possible. This ig beéause unique solution to the system

would require equallity betwean (1) and (2,

f.e. n.m.x = (n-1){m-1) + Kin+tm-1)
f.a. nmk = Kin+m-1) - (n-1)(m-1y = g
f.e. Ki{nm-n-m+1) - n-1){m-13y = o

1.e, (K-1){m-1)(n-1) = 8]

This {5 possible only under trivial solution af elther K=1 or m=1

or n=1i.

I'f K.m and n are greater than,the trivial valye of 1. we
have the number of variables exceeding the number of effective
linear constralnts. Thls points tg the passibility of multiple

solution of the regional 1-0 system. Howaver, zeveral of thase

solutions may not fulfili the non-negativity canditions and are

therefore ecbnomically meaningless,

4, Alternative Non-Survey Method:

As e have already seen in the second fection above, the

solution gilven by the RAS method 13 bastcally not a =olution to
the regilonal 1-0 system at all because -it does not fulfijt
several effectiva constralintg on the Sygtem. One of the pozaible
nan-gurvay methodg which fulfillsg all the effective coﬁstraints
on the regional [-0 gystem and would theretore praovide a Solution

to the system i1g Proposed here.



:g r - ro_ ro r .
Let A i1 = Xy Fio o= A Ciaaa (3>
i=1
:% r ro_ ro_ r
and = A 14 = Xj Vj Aj PRI (4

Let the terms without guperscript r denote the carresponding

aggregate at the national tevel.

It 12 alag assumed that we have firm estimates about the

following:

al X1 for i=1...n
b X1 faor J=1...m

1...m

e Aij faP’{=1...n and |
dl V‘1 for i=t...m

a) Fi for i=4...n

) X;% for r=1...K and 1=1...n
€2 X4° for r=t...K and j=1...q
h) Vyf for r=1...K and 1=1...m
i) F¢' for r=1...K and 1=1...n
We can, therefore, gat Ayq Aj: Air and Ajr tor all r, 1 and

i. Now, in order to reglonalize the national -0 transactian

table, we take the following steps:

Step-1i: Generate Brij = Aij'? -~L‘f0r alt t,4 and

10



This i3 usually the first step in the RAS method 1t ane

follows the row allocation.

Step-2: Generate Cij = Aij . --- for all 1,1 and r.

This 13 the first step in the RAS method {f one followa the

column altlocation.

A 1
AY 4 = — (BYyy + CTyy) for all r but

Step-3: Generate 11~
. 2

i=1..(n-1);and i=1l...(m-1),

Thus, except for one column and one row, all ather elamants
in each of the regional [-0 table are estimated as the average of

the wvalues of the respective cells in steps 1L and 2 above. Far

the remalining one column and one row in each of the regional -0

tahle, conatraints (2) and (3 in Table—l are used to Dﬁiéin

conalistent esgtimates. The aystem of reglonal I-0 tables so
agtimated ensures that all the constraints given in Table-1 ara
fultilled and hence it becomes a solution. This 1is because
constralipts (2) and (3) are fultidied by the very procedure and
{t can be gshown that our estimate in Steg;alabove fultills .tge

first set of constraints in Table-1 as under:
o

: T T

m m
%Bri1 = Z A11 . T = % A11 = Ari PR (5)

'_‘|=1 Ai At =

11



and E B 11 = E Aij . -= = === E Ai = Aii (6)
r=1 r=1 Ay Ay r=1
n n Ayt AT, n
i
Slmilarly‘ Z Crij = Z Aii ‘1- = m—--- Ai1 = Ar1 e (7D
1=1 = ’ Aj A1 i=1 '
K K AT Ay KO _
and ->_: C i1 = § Aij . - = —-== E A j_= Aij e s (8)
r=1 | r=1 Aj Aj r=1

c’ij) by Step-3 above.

1]
|
@
o]
[
[
+

K A
Now, _> Ari1
r=1 ’

r
cC £ 1

1}
b -
[ pem |
N
o
)
-
gt
+
ﬁbA
w V=
-

Moreover, it is clear from Steps 1| and 2 above that both Brii and
Crii are naon-negative and hence thelr average 1is also non-

nagative.

Finatltly, we m;y aobserve that while selecting the residual
row and the residual! column in the reglonal 1-0 table, cholce
g2hould be made an thé hagls of the reliahllity of the estimates
of the regional final demand in the commodity and of the faglnnal
value added Iin the {ndustry concerned. The commodlty/indugtry
giving the least reliable estimates of the final demand/value

added should be considered for the residual estimation.

12



5. Concluding Remarks:
It 13 ghown in the present paper that RAS method does not

provide a solution to the reglonal [-0 2ygtem. It 13, therefore,
an inefflefent and inconsistent method te regionalize the
nationat 1-0 table. [t the relliablea industry/commodity-spacifie

eatimates of the value added, final demand and gross gutput are

avallable at regional level, the method propogsed in the present

paper can vyleld estimates of elements of regional -0 table
which would be consistent with all the constrainta in the
reglanal I-0 system. Moreover, the application of our method

does not require knowledge of the rast aof the reglions  in  the
syatem. In other words. our method can be applied to a glven

region In {isclation without gacrificing consziatency.

Very often we find, however. that industry or commodity-
specitic estimates of final demand at the regianal levael are
either not reltable or not simply avallable. In such cases, the
reglonalization of the naticnal [-Q’ table wcan be daone by
faollowing the Dholakia-Choudhry (19868) method which <can be
considered as a special case of our more general method presented
hera, 1f, hdwever. estimates of industry/commodity~spec1fic
final demand as well as value added are not avallable at reglonal
level, but estimates of only lndustry/commodity-specifid gross
outputsg Jafe avallable, then, the Dalvi-Prasad (1981} method of
generallsed 1Inverse solution can be used tor reglaonalizing khe
national I—OI tablg-consistent with all the constrainté. The

Dalvi-Prawad method i3 not eftficlent when value .pdded information

13



ig available at reglanal level, The Dholakia~Chnudhry method 13
not efficient when bath the value added and final demand

Information is availahle at the regional level.
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