e Tep

. o A 351‘!"‘ -
L ) . - Gerardo P. Slcat 1938~

“NOTE: IEDR Discussion Papers are preliminary versions

R

Institute of Economic Development and Research S
' SCHOOL OF ECONOMICS - B
Unlversvtv of the Phlllpplnes Coa

= e§§, , d

el T 5

: @
Disd¢ussion Paper No, 70570‘ - Qctober 29, 1970177&

[ ’1(~

A ;OMPARATIVE ANALYSIS OF STRUCTURES AND PROJECTIONS L
OF INPUT-OUTPUT TABLES IN THE PHILIPPINES G

by ,

circulated: prlvately to elicit critical comment.
- References in publlcatlons to Discussion Papers
L should be ‘cleared Wlth the author.

e




A CO/PARATIVE ANALYSIS OF STRUCTURES AND PROJECTIONS
OF INPUT-OUTPUT TABLES IN THE PHILIPPINES®

by Gerardo P. Sicat

I. PROBLE:]

.iuch work has been done on input-output models in many //
countries. If to have at least one input-output table per coun-
try means to close a statistical gap in terms of the tables of
input-output transactions arong less developed countries, then
this lag has been almost closed. For one of the status symbols
of development planning among less developed countries is to have
an input-output table, which is why it is not uncommon for any
one of them to have large statistical investments set aside to
finance input-output studies. Of course, these studies have ex-
ternal economies to other statistical programs, notably national

income accounting.

It is by a streak of fortune that the Philippines 1is
" unique for having two tables undertaken for the same year. Two
separate statistica;.agencies of the government devoted some re-
search resources to input-output tables; they each undertook

their research under exclusive and independent auspices.

*A condensed version of this study was presented to the
Second World Econometric Congress, Cambridge, England, Sept. 8-
14, 1970 (Session 76, Sept. 13, 1970), I was assisted in this
'study by three research assistants at three stages: ilelen Rean-
taso (who helped in aggregating the NEC table), who is now with
the Bicol Development Company; :leynardo Orbeta (who continued
Miss Reantaso's work), who is now with the Board of Investments;
and Gerardo Villaroman, who supplied the greatest bulk of re-
search assistance, including the programming of my computations,
with the help of Emmit Summers, at the University of the Philip-



The availability of competing tables enables us therefore
to place input-output studies under a unique test. By feeding
identical information into them, we are able to compare their
structural and projection performance. The results should have
obvious significance to work carried out in other countries.
They provide some check on how much faith we have in input-
output related studies for purposes of economic planning, es-
pecially when the statistical basis is only one input-output

table, as in fact is often the case.

pines' Computation Center, I am grateful to the University of
the Philippines Computation Center for the computer time, the
U.P. School of Economics, and the Rockefeller Foundation for
financial and research assistance. The study was substantially
completed in April, 1970. On July 10, 1970, the author assumed
the position of Chairman of the National Economic Council, Gov-
ernment of the Philippines,and went on leave in his post as Pro-
fessor of Economics at the University of the Philippines.



II. NOTES OM THE TWO TABLES AND AGGREGATION FOR COMPARABILITY

The National Fconomic Council (NEC) and the Bureau of
the Census and Statistics (BCS), two different agencies of the
Philippine government, came out with the two input-output ta-
bles for 1961. Both agencies used, as the basis of the statis-
tical information, the 1961 Economic Census of the Philippines;

and both estimated the tables independently of each other.

Both studies have caused a certain amount of profession-
al, if not acerbic, controversy between the NEC and the BCS.
This discussion, of course, had its oun impact on issues affect-
ing government statistical programs. The NEC is a planning agen-
cy of the government; and, on the basis of its table, it has
made numerous policy statements concerning industrial develop-

nent,

1The RCS table was undertaken in a joint project with

the Scaool of Economics, University of the Philippines, It was
headed by Dr. Tito A. :ilijares, Director of the Bureau and Pro-
fessor of Statistics, University of the Philippines. The NEC
table was undertaken under the direction of Director Bernardino
G. Bantegui, Office of Statistical Coordination and Standards,
at the National Economic Council. The technical assistance came
from Japan. ' .

>
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Original Table Dimensions

The dimensions of the two tables are different. The
530S table is 29 by 293 the NEC table 50 Dby 50. The aggregation

features of these two tables are as follows:

(1) Primary sectors. The DBCS table had only two prima-
y ]

ry sectors, namely, mining and agriculture. The
NEC table had a more detailed breakdown of agricul-

tural sectors, as follows:

Palay
Corn
Fruits and nuts
Tubers and root crops
Vegetables
Coffee and Cacao
Coconut, including copra
Sugar cane
Fiber crops
Tobacco
Other crops
Livestock and poultry
Other agricultural activities
Fisheries
Forestry and logging
* Gold mining
Other metal mining
Non-rietal mining and quarrying

(2) Manufacturing sectors. The two tables are identi-

cal in these sectors, which are all by two-digit
TSIC. However, they have minor differences in their .
treatment of certain sectors. For instance, in the
3CS table, copra was classified under manufacturing,

while in the HEC it came under agriculture.



(3) Services. There are many differences here. The dif-

ferences are shown by the following:

NEC Service Sectors B3CS Service Sectors
Electricity, gas and water Censtruction 7
services
Trade Wholesale & Retail
Banking and financial insti- Transport services
tutions
Life and non-life insurance Comnmunication
2zal estate Elactricity
Transportation Banking, insurance
and real estate
Storage and warehousing Other Services

Communication
Government Services
Private Services
Unallocated

Aggregation for Comparability

To make the two tables comparable in dimension, some ag-
‘gregation was required. The larger YEC table was reduced to sec-

- tors comparable with the BCS. This reduction led tc a revised
table of size 26 by 26. All the 15 agricultural primary sectors

. were aggregated as aériculture and three mining sectors as mining. i

This aggregation conformed almost exactly with the BCS level of

aggregation.

Unfortunately in the services sector, the BCS was more
disaggregated than the JEC. To make them exactly comparable, we
would have had to aggregate the RBCS sectors in conformity with

the NEC sectors. Since only three sectors were affected, the



work was not worth the additional effort, especially since

we were working from the inverse Leontief matrix of the BCS

table.?

‘ 2The inverse table was made available by BCS Director
Tito A. :iijares.



ITIT. MET:0DOLOGY

(a) Theory
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a vector of total industry production.

Total production of all sectors may be summarized by

the following matrix relations,

(1) X = AX + Y,



that is, total production of different sectors is <+he net sum
of interindustry demand and the final demand. We are inter-
ested in the value of total production required, given a spe-
cified final demand vector Y and the economic structure A.
Through usual matrix operations, we reduce our problem to a

solution for X, which is
(2) X = (I-0)7t v

where (L—Q)‘l is the inverse Leontief matrix. The conditions
for the viability of an econonic system described by A are well-

known in the literature.3

Our results for intermediate demand, then, are given by

(D AX = X - Y,

The problem becomes simply that of getting the Lecontief
inverse and, given some specification of the final demand vec-

tor, of finding the solution for X.

Sectoral Production and Intermediate Demand

writing equations (1) in detail, we have

n
(1a) X3 T L as.x. t oy (i = 1,0000ey n)e

3For instance, see Dorfman, Samuelson, and Solow (1958).



Dividing (2a) by x;, we got
() 1 = i. + a. (3. = Lyeesaey )

n
where 15 = I a;jxj/xi, the intermediate demand ratio and

I—l

l‘J

d: = v:/%:, the final demand ratio. Thus, a con utation of
1 1 19 s :

d; gives the intermediate demand ratio per sector since

(5) ii = l - di (i = 1,...., n),
or, in percentage terns,
(5a) 100i5% = 100% ~ 100di% (1 = lyeees, N

In view of this, all that is sufficient is a knowledge of the

final demand ratio (d;) for cach sector. Incidentally, 1 or

i
1-d;, is more popularly known as a measure of forward linkages
vie , &

in an input-output system.

Secotoral and Total Primary Demand

The input-output tables are of the "open-~Leontief type," i

in which coefficients of primary inputs are also estimated.

The next problem is to derive the total and sectoral pri-
mary input demand requirements. Let Vi be a column vector of
primary input coefficient with n elements (for the n sectors),
where k stands for the index of the m specific primary inputs --

for instance, labor, deprecilation requirements, indirect taxes,



Given the known solutions for total production vector
X, tae computation of sectoral and total primary demand re-
quirenents is easily done. For a given primary input K, this

is given by

(6) X'V le§ + X2V£¢"' + xnyﬁ (K = l,00s, m)

I

total prinary demand for input k.

The sectoral requirement feor sector i, in terms of pri-

nary input k, is

(7) sector i primary demanc requirement

for innut ooz vl (i = 1, 2,000, D)o
f i g

v (k = 1, 2,000, I

(b) Application: total and intermediate demand require-
ments.

all- . .a1,26

VTC 26 by 26 matrix of input-
output coefficients

Ay < :

© .

a26,1%°*%26,26
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EC +otal domand sector of 26 elements
Xy, zeJ

iPC final deimand column vector of 26

S
Vel
L= IrC final
eleiients
y 26
allotual Zg
&, = o 203 29 by 29 matrix of input-
. output coefficients
g, 1% *925,29
*1
A ncs total demand columan vector of 29
. . elements
) X29
5 pCS final demand column vector of 29
nlements
L]
Then, using equation (2), we have the followinp desired
results:
Zy = (T-0077 Ly
J1LC tables and
i\’_" = (T—AAP‘)_]— X;‘j

for the

BCG.

for the



Structurally, A; and Ap should be similar since they de-

scribe the same econony. Thus, we devise a test to determine

how similar, indeed, they are. We Jdo not have to compare the

26 by 26 elements of the MEC matraix with the 29 by 29 elenents
of the BCS table. This method is unnecessarily cumbersoite and
therefore cartainly peintless. The comparison can only be ef-
fectively undertaken by examnining their structural implications.
The sufficient test of structural similarity is by feeding sim-

ilar infornation into the ccononic structure described by Ay

and Ay, respectively.

To make the comparison, the final demand vectors nust be
identical, except when the requirements of aggregation make it
impossible. Taking the elements of the final demand vectors,

the elements are identical, that is,

for all ¥i = 1, 2, v...,

N

5), except for the following

as required by our special apgrecation nroblem.

Finally, therefore, we uould cxpect that if the two ta-
bles are structurally identical, cxcept for statistical errors

of estimation,
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for all sectors (1 = 1,....29) having the sane descriptionu

and for the aggrepatad cectors

wpop T +n28 *oEp27 FoXnos T oXu29e

(c) Application: prinary demand reouirenents.

Let
Vi
ka =) BHEC column vector of primary demand
: ﬁ . coefficients for input k with 26
- elenents.
Ve
p- wad
vk,
‘31
qu = 4. te corresponding 3CS column vector
- i . with 29 elenants.
V}C
L R29]

e desive two additional vectors of primary denand coefficients

+o enable us to undertake further computations. These are:

Ysine: the final demand vectors are identical, i.c.,
Yii T YBio the Aifference car only be due ToO the structure
of the input-output coefficients.



V;W :<;ka $ an HLC column vector of primary demand
NG H L0 . . .

A £ ijents for input k augnmented

29 :lenents. To changed vec-

Lyggg, tors, begin with index met, S
'LJ
v T

=1

. . a4 BCY column veetor of primary coeffi-
Ve :<‘ N $ cicnts for input k reduced to 26

Y

P ™ - .

b .“25 alerents; the changed vector 1s only
o the last one.b
Vo26

Computaticns of the type sugpested by equations (5) and
(7) are needed to give the total and sectoral primary input re-
quirenents of each final dsmand veetor. doreover, a comparison
of the specific results would be needed. To give as wide a cata-

desire the fol-
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logue of structural implications

lowing computations (all written in matrix notation for brevity):

<«
-

For +he MEC input-output table:

(a) X% VE = total requiremnents of input k using NIC
R primary input cocfficiants.

(b) X! VK = total requirements of input k using BCS

primary input coefficients.

S5For the explanation, see Appendix A.

6Ibida.



= +t-otal reaquirencnts of input k using RING
1 )

The comparisons that enerze, in 1ine with the approach

taken in coinar-son of total and primary desiand, ars cou-

sutations of tne followiap types for 2ach sector:
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L (xps vE;)
(10.Db) i 2,
. K
20 Vg
(11.2) i Vi 2 for all (i = 1l,u.., 1)
3 - (k = 1,..., m)
Koos Vise
A1 S
(11.B) LXpi VI :
£ x k',':
i VNi

Obviously, they are structurally the same if the equal-

ity with unity of the ratios is attained.

Apvendix A i1s a discussion of the methodology for

- changing vector dimensions.



IV. STRUCTURAL CO {PARISONS: TOTAL PRODUCTION AND INTERIEDIATE
DEAND

(2) Assunptions About Final Demand

Identical final demand vectors are fed to the ti/o input-
output systers. In order to show the differences in the struc-
ture of the two systems, four sets of final demand vectors are
fed to the economic systems. To make a reporting of results
easier -- with all values in million pesos -- the final demand
vectors are lahelled as follows:

Final Demand A. The current price net value added by

sectors in accordance with WILC-computed national

income accounts for 1961, the date for the :EC
income accounts.

Final Demand 5. Met value added by sectors, using the
1967 national income accounts values.

Final Demand C. 1iet value added by sectors for 19863
based on different assumptions about sectoral
grouth in 1967. This final demand is hypothe-
tical, because it was simply generated from
national incorie information for 1967 and wac
adjusted for a variety of assumptions which were
made on the basis of intuitive growth factors.
The bagis for the computation of this vector is
shown in an appendix, and theyv do not coincide
with factual information about the econony.

Final Demand D. The final demand vector originally
used 1n the 1961 BCS input-output study.

(b) Results
The final demand vactors (Y), their corresponding solu-
tion vectors (X), and the values of the ratio of the vector

.elements per sector (%y:;/%u3) are shown in Tables 1 to 4,
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Table 1: RESULTS USING FINAL DEMAND VECTOR A
(In million pesos where applicable)

! ! Yi ' Total Production !
IsIc ! Description ! Final Demand' Vector, Solution '

‘ tA (1961) ! X ¢ % /Ba

! '(million pesos) *Bi X1
00 Agriculture 3916 L192.6  4984.1 1.188
10 Mining 137 l7l+02 5570 9 3 202
20 Fond 715 1014.8 942,.2 . 928
21 Beverages 144 157.2 146.5 931
22 Tobacco 98 101,1 98.6 975
23 Manufactures of Textile 105 185.7 351.8 1.894
2L Footwear 183 20L.6 189.6 926
25 Products of Wood 96 154.1 212.6 1.379
26 Furniture 36 374 4043 1.077
27 Paper 50 10607 1423 OLI- 3 0968
29 Leather products 9 21.0 33.2 1.580
30 Rubber products 76 92,7 255.9 2.760
31 Chemical products 170 329.2 677.7 2.058
32 Petroleum and coal 142 263.3 947.1 3.597
33 Non-metallic mineral 75 112.6 303.9 2.698
34 Basic metal 78 112.3 549.6 4.891L
35 Metal products 67 4.1 213.5 2.881
36 . Machinery L7 54.2 91.3 1.684
37 Electrical HMachinery 71 81.3 141.8 1.744
38 Transport equipment 73 79.2 163.6 2.065
39 Miscellaneous 38 53.4 106,.2 1.988
79 Construction L6 573.1 L452.0 .788
L2 Wholesale and Retail 1538 2119.5 2503.,0 1.137
L Electricity i 98 182,0 L61.2 2.534
70 Transport services L31 550,,0% - -
TL Communication 58 TL.3% - -
60 Banking, Insurance and

Real Estate 360 2085,0% - -

80 Other services 3116 6385.0  5367.3 840

-

*Added to the value of other services,
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Table 2. RESULTS USING FINAL DEMAND VECTCR B
(In million pesos, where applicable)

! Total Production,

1 1
ISIC Description v Final Demand, g1 pi0n for x  + NEC/BCS
B (1967) e v me

00 Agriculture 7048 7513.2 878L.1 1.169
10 Mining 346 406.2 1039.2 2,558
20  Food 972 1494,5 1353.7 918
21 Beverages 328 350.6 332.3 - ILT
22 Tobacco 174 179.3 175.1 .976
23 Manufactures of Textile 169 292.,0 571.7 1,957
214 Footwear 261, 298, 4 275.5 2923
25 Products of wood 174 282,0 379.6 1.346
26 Furniture 59 6l.5 66.5 1.081
27 Paper 8l 182,44 729.1 3.997
28 Printing 129 131.4 419.0 3,188
29 Leather products 11 28.6 4L8.7 1.702
30 Rubber products 124 149.9 431.9 2.881
31 Chemical products 381 674.9 1278,0 1.893
32 Petroleum and coal 16 358,1 1511.6 4,221
33 Non-metallic mineral 162 231.9 553,6 2.387
3L Basic metal a3 203 .2 975.7 4.801
35 Metal products 121 133.1 382.4 2,873
36  Machinery 17 59,9 123.4 2,060
37 Electrical machinery 136 154.0 254.2 1,650
38 Transport equipment 112 122.1 266 .4 2.181
39 Miscellaneous 39 65.8 154.8 2,352
79 Construction 805 1026.3 815.3 197
12 Wholesale and Retail 2459 3467.1 11004 1.182
L1 Electricity 144 283 .3 TL6.4 2.634
70 Transport services 682 885, 7% - -
71 Communication 2 115.2% - -
60 Banking, Insurancée and

Real Estate 865 3895, 5% - -
80 Other Services 5294 11169.4 936045 .838

3t
Added to the value of other services.
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Table 3: RESULTS USING FINAL DEMAND VECTOR C

(In million pesos, where applicable)

'Final Demand !

Total Demand

ISIC Description ' C (1968, NEC/BCS
' hypothetical) BCS ' NEC

00 Agriculture 84T 9033.1  10566.2 1.169
10 Mining 480 553.0 1307.4 2.364
20 Food 1166 1798.0 1629.3 .906
2 Beverages L31 L61.2 439.2 .952
22 Tobacco 208 2144 209.3 976
23 Manufactures of Textiles 206 354.0 690.3 1.950
21, Footwear 317 358.4 330.9 .839
25 Products of %ood 209 341.9 457.8 1.338
26 Furniture 68 71.0 77.0 1.084
27 Paper 104 22L.2 886.7 3.954
28 Printing 155 157.9 503.0 3.185
29 Leather products 13 34.1 58.2 1.706
30 Rubber products 149 179.6 519.5 2.602

- 31 Chemical products 501 862.7 1596.1 1.85C
32 Petroleun and coal 161 4L19.4 1790.4 L.268
33 Non-metallic mineral 210 296.5 677.7 2.285
34 Basic metal 170 245.8 1177.7 4,791
35 Metal products 146 160.7 463.0 2.881
36 Machinery L7 62.8 139.7 2,221,
37 Electrical Machinery 168 189.8 309.1 1.628
38 Transport equipment 134 146.0 319.4 2,187
39 Miscellaneous L3 75.8 183.3 2.,18
79 Corstruction 969 1236.4 981.4 0193
L2 Wholesale and Retail 2833 LO58.. 4814.2 1,186
L1 Electricity 173 341.6 885,5 2,592
70 Transport Services 783 1028,9% - -
71 Communication 106 134.,5% - -
60 Banking, Insurance and

Real Estate 1173 L83 L .2% - -

80 Other Services 6353 13531.8 11240.9 .830

*
Added to the value of other services.
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Table 4+ RESULTS USING FINAL DEMAND VECTCR D
(In million pesos, where applicable)

! 'Final Demand' Total  Demand !

! Description ! D ! ' NEC/BCS
g t(Bos, 1961) + 55+ MEC ! &
00 Agriculture 3274 39404 6047.3 1.534
10 Mining 167 228.,0 687 .4 3.014
20 Food 3380 3822.3 3887.7 1.017
21 Beverages 230 235.3 232.8 .989
22 Tobacco LTL LT76.1 LTL.7 .997
23 Manufactures of Textiles 399 535.2 s 1.400
24 Footwear 199 217.2 209.7 .965
25 Products of Wood 262 370.5 LL5.2 1.201
26 Furniture 128 131.3 132,.6 1,009
27 Paper 81 200.3 69L4.3 3.466
28 Printing 143 146.2 326.1 2423
29 Leather Products 26 40.3 5403 1.347
30 Rubber Products 123 162.2 342.2 2.109
31 Chemical Products LT79 723.6 1265,7 1.749
32 Petroleum and Coal 205 L57.1 1174.5 2,569
33 Non-metallic mineral 156 217.6 L23 4 1.945
34 Basic metal 150 211.6 827 .2 3.909
35 Metal products 165 179.2 333.2 1.859
36 Machinery 203 211.2 269.3 1.275
37 Electrical Machinery 120 139.4 229.5 1.646
38 Transport Equipment 173 185.3 296.2 1.598
39 Miscellaneous 85 120.6 213.1 1.766
79 Construction 399 5264 405.8 770
L2 Wholesale and Retail 1210 2339,.5 2805.6 1.199
J1  EBlectricity 167 302.1 602.5 1.994
70 Transport Services 1843 202L,1% - -
71 Communication 19 L0, 7% - -
60 Banking, Insurance and
Real Estate 1361 3LLT 5% - -
80 Other Services 735 1425,2 5694.8 3.995

*
Added to the value of other services,



These results show stark contrasts in the structural im-
plications of both tables, irrespective of the final demrand vec-
tor used. The solution vectors for total production (i) shou

this, 2specially when the ratios of sach total production vector

elerents are computed.

For convenience, we may assume two criterie of equality

of the ectinates: '
(a) weak (or liberal) criterion:
0.80 = xwi/xﬁi S 1.25
(b) strong (or restrictive) criterion:

0.9 = Xﬂi/XBi < 1.10

7

are two ranges of values’ in which

that is, the impliéd total production elements from both 8CS and
NEC tables are approximately equal. Since estimating procedures
for the original input-output transaction matrix are obviously

not error-frez, this assumption of a possible disparity of actual

results from the two input-output tables is only a reasonable

7

‘lote that tac inverse value of the ratio (XNi/xBi) is

: SRR St R - - =1
(xiq3/%31) % = wag/upg = 0.807% = 1,25,
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thing to undertake. However, it must be pointed out that the
assuription of a difference corresponding to plus or ninus 25
per cent is a very generous one, and that it should be taken

in this light,

(&

After making these remarks, ue are now able to assert
more meaningful stateients about the structural sinilarities
(dissinilarities) of the two tablos. OF the 26 sectors® that
e coumpare directly, it is to be noted that only about 8 sec-
tors may be classified as nearly structurally equal, using the

weak criterion of equality. These are:

agriculture
food

beverages
tobacco
footwear
construction
wholesale
other services,

Of these, only three or four sectors -- tobacco, hevera

[9}9]

es,

footwear and, perhaps, food -- satisfy the strong criterion.

The range of the values of the ratios x,;/xp3i for all
different specifications of final demand is quite wide, fron

4,89 for basic metal to 0.78 for construction.

8The reader should remeimber that the intermediate de-
mand of the service sactors of the BCS tables were all added
up and compared with the "other service" sector intermediate
demand solution of the MEC table.



On the other hand, there is a wide range of differences
in thie e2stimates for the manufacturing sectors. The disparity
depended of course on the particular specifications concerning
final derand, viz., on the effects of varying final de.ands
on the levels of intermediate demand. Dut the disparities are

so wide as to be disturbing.

For instance, in at least eleven sectors, the disparity
of required total production computed from the NEC input-output
table is more than twice that computed for the BCS input-output

table. These sectors ara:

paper

printing

rubber products

chenical products

petroleum products
non-netallic mineral products
basic metal products

metal products

transport equipment

miscellaneous
electricity
In three of the above sectors -- petroleum, basic metal,
and paper -- the difference has been most significant. In

sone results, the NEC table yielded total production estimates

four times those generated by the BCS table.

A1l the above differences are so wide that we can only
express alarm that the two tables seem to be describing two

different economies, or one ecnnomy at different time periods.



Yet, as we have stated at the very beginning, the two input-
output tables define the sane economy at the same time -- 1961.
(In Table 5, the ratios XNi/XBi for the four different vec-
tors of final demand are summarized all together. tloreover,
e add Table 6, which shows the ratios of final demand to to-

tal production corresponding to each final demand vector as-
P b 2

sumption.)

(c) DBrief Sunmary

The results above may be further summarized by aggre-
gating the 19 manufacturing sectors into a single sector. Using
the input-output tables of 29 and 26 sector dimensions, we coll~
pared the total final demand and the resulting total production

solutions and derived exactly the sane ratios.
All the results are sheun in Table 7.

In three of the final demand vectors, the total produc-
tion requirements for mining are very different, with the re-
sults using the NEC input-output table exceeding the require-
ments projected from the BCS table in the range of froa 2.3

to 3.3 times as nuch.

The total production requirements for manufacturing are
also high for the NEC compared to thz BC3, as we would expect
from the previous discussion. But construction and services

production requirements are vary high for the BCS and, in all

Ceon— 3981

ONIVERSTTY OF THR FPHILIPPINK®
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RATIOS OF REQUIRED TOTAL PRODUCTION,
NEC TO BCS (xNi/xBi)

Description

Final Demand Vector Assumed

Real Estate
Other Services

S N S S

A B C D
Agriculture 1.188 1.169 1.169 1.534
1.116 2.558 2,364 3,014
«928 .918 .906 1.017
Beverages .931 LOLT7 952 . 989
975 .976 976 .997
Manufactures of Textiles 1.894 1.957 1.950 1.400
Footwear 926 .923 .839 .965
Products of Wood 1.379 1.346 1.338 1.201
Furniture 1.077 1.081 1.084 1.009
3.968 3.997 3.954 3.466
3.138 3.188 3.185 2.23
Leather Products 1.580 1.702 1,706 1.347
Rubber Products 2,760 2.881 2,602 2,109
Chemical Products 2,058 1.893 1.850 1.749
Petroleum and Coal 3.597 L4221 L.268 2,569
Non-Metallic Mineral 2.698 2.387 2,285 1.945
Basic Metal L.89L 4,801 Lo791 3.909
Metal Products 2.881 2.873 2,881 1.859
Machinery 1.684 2.060 242214, 1,275
Electrical Machinery 1.7 1.650 1.624 1.646
Transport Equipment 2,065 2,181 2,187 1.598
Miscellaneous 1.988 2.352 2,418 1.766
Construction .788 197 193 « 170
Wholesale and Retail 1.137 1.182 1.186 1.199
Electricity 2,534 2.634 2.592 1.994
Transport Services
Communication
Banking, Insurance and -840 854 .830 3.995




Table 6. RATIOS OF FINAL DEMAND TO TOTAL PRORUCTICHN
(In Per Cent)

1 'Final Demand 'Final Demand 'Final Demand 'Final Demend

' ' Vector A ' Vector B ' Vector C : Vector D
: ' Total Pro-' Total Pro-' Total Pro- Total Pro-

ISICi Description ' duction ' duction ' duction ' ducﬁion

1 1 ! 1 t ' 1

i , BCS , NEC , BCS 'NEC , BCS , NEC , BCS NEC
00 Agriculture 93.4 78.6 $3.8 80.2 93.8 80.2 83.1 54.1
10 Mining 78.7 24.6 85,2 33.3 8.8 36.7 73.2 24.3
20 Tood 70.5 75.9 65.0 71.8 64,9 71.%8 88.4 86.9
21  Beverages 91.5 98,3 93.¢ 98.7 9.1 98.8 97.83 98.8
"2 Tobacco 96.3 99.3 97.0 99.4 97.0 99.4 99.6 99.9
23  Manufactures of Textiles 56.5 29.9 57.9 29,6 58.1 29.8 74,6 53.2
24 Footwear 89.4 96,5 88.5 95.8 88.5 95.8 91.6 94.9
25 Products of Wood 62.3 45,2 61.7 45.8 61.1 45,7 70,7 58.9
26 Furniture 96.2 89.3 96,0 88,7 95.8 88,3 97.5 96.6
27 Paper 46.9 11.8 46,1 11.5 46,4 11.7 40.4 11.7
28  Printing 98.2 31.3 98.2 30.8 98.2 30.8 97.8 43.9
29 Leather products 42,8 27.1 38.5 22.6 38.2 22.3 64.5 47.9
30 Rubber products ‘ 82.0 29.7 82,7 28.7 83.0 28.7 75.9 36.0
31 Chemical products 51,7 25.0 56,5 29.8 58.1 31.4 66.2 37.8
32 Petroleum and coal 53.9 15.0 40.8 9.6 38.4 9,0 44.9 17.5
33 DMNon-metallic mineral 66,6 24,7 69,9 29.3 70.8 31,0 71.7 36.8
34 Basic metal 69.5 14,2 €9.4 14,5 69,2 14.4 70,9 18.1
35 Metal products 90.5 31.4 90.9 31.6 90.9 31.5 92.1 49.5
35 Machinery 86.9 51.5 78.5 38.1 74.9 33.6 96,1 75.4
37 Electrical machinery 87.3 50.1 88.3 53,5 88.5 54.4 86,1 52,5
38 Transport equipment 92,1 44,6 91,7 42,0 91.8 42,0 93.4 58.4
32 Miscellaneous . 71.2 35,7 59.3 25.2 56.7 23,5 70.5 39.9
79 Construction 77.8 98.7 78.4 98.7 78.4 98.7 75.8 98.3
42  Wholesale and retail 72.6 61,5 70.9 56.0 69.8 58.9 51.7 43.g
41  Electricity 53.9 21.3 50.8 19.3 50.7 19.5 55.3 27.7
70  Transport services 77.7 - 77.0 - 7¢6.1 - 91.1 -
71  Communication 81.3 - 79.9 - 78.8 - 46,7 -

¢0  Banking, Insurance and .

Real Estate 17.3 22,2 - 24,3 - 39.5 -

80 Other Services 84.8 73.9 84.4 74,1 84,3 74,0 51.6 €9.5
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Table 7. SUMMARY OF RESULTS, AGGREGATED FURTHER, BY SECTORS
USING DIFFERENT VECTOR ELEMENTS

! ! Final ' Total ' Final Demand'
! L Demand ' Production ! Yector/Total' NEC/
Is1Cc ! Description ! ' (Million Pesos) ' Pproduction ' BCS
. ' Vector . "BCS ' NEC
; y(Million PesoS)y pog v Ngc ' (%) ' (B ' (%)
A. Tinal Demand Vector A
00 Agriculture 3,916 4,192.6 4,984.1 93.4 78.6 118.¢
10 Mining 137 174.2 557.9 78.7 24.6 111.¢
20-39 Manufacturing (19
sectors) 2,349 3,312.3 6,131.7 70.0 38.0 185.¢
79 Construction 446 573.1 452.0 77.8 98.7 78.¢
42-80 Services 5,601 11,396.8 8,331.5 49.0 67.0 73.1
00-80 All Sectors 12,449 19,649.0 20,457.2 63.3 60.8 104,
B. Final Demand Vector B
00 Agriculture 7,048 7,513.2 8,784.1° 93.8 80.2 116.
10 Mining 346 406.2 1,039.2 85.2 33.3 255.
20-39 Manufacturing (19
sectors) 3,773 5,452.6 10,283.2 67.0 36.0 188.
79 Construction 805 1,026.3 815.3 78.4 98.7 79.
42-80 Services 9,536 19,816.2 14,207.3 48.0 67.0 71.
00-80 All Sectors 21,508 34,215.5 35,129.1 62.8 61.2 102,
C. Final Demand Vector C
00 Agriculture 8,472 9,033.1 10,566.2 93.8 80.2 116.
10 Mining 480 553.0 1,307.4 86.8 36.7 236.
20-39 Manufacturing (19
sectors) 4,609 6,654.2 12,457.6 69.0 36.0 187.
79 Construction 969 1,236.4 981.4 78.4 98.7 ;P.
52-80 Services ’ 11,421 23,929.4 16,940.6 47.0 67.0 0.
00-80 All Sectors 25,951 41,406.1 42,253.2 62.6 61.4 102
D. Final Demand Vector D
00 Agriculture - 3,274 3,940.4 6,047.3 83.0 54,1 153
10 Mining 167 228.0 687.4 73.2 24,2 301
20-39 Manufacturing (19
sectors) 7,181 8,782.4 12,580.1 81.7 57.0 143
79 Construction 399 526.4 405.8 75.7 98.3 77
42-80 Services 5,335 9,579.0 9,102.9 55.6 58.6 95

00-80 All Sectors 16,356 23,056.2. 28,823.5 70.9 56,7 125
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cases, they fall below the liberal range we have used as a cri-

terion of "equality" of the results.

wWe have to note that in the case of manufacturing the
total production rzquirenents ar: higher in the MEC input-out-
put table, but (as found in carlier explanation) these requira-
ments fall within the liberal criterion of cquality of results
the solutions. If we use a more strict criterion of 10 per
cent range, even the results for the agricultural sector will

be judged differently.

(d) Analysis of Forward and Backward Linkagess; Value
Added Ratios

The above results are best understood by analyzing the
nature of the forward and backward linkages of the two sectors.

These measurements are vaery straightforwvard.

Earli
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r, we have defined (1-d;) {in equation (5)} as

forward linkage measures, that is, replacing i; for fj (to

indicate "forward"),

f. = (1-d:) = fa..x./x. (i = 1,000, N)y

where Ia = t+otal intermediate demand for sector i and
]

x; = total final demand for i (the required total production).

. X
ij1

As some ratio of total production of the sector, back-

ward linkage, or the total purchases of a sector from differ-
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b. = Za’ji:‘i/}"‘j \ (3 = 1,000, N)

where by is the Lackward linkage ratio for sector i, Zajixi
i
is the total purchases of sector j from all sectors, and x4

the total production reguired for 1.9

These linkage ratios are shown in Table 8. For casier
comparison, the ratios of the JYEC to the BCS linkage ratios
were made., It is now obvious from the ratios that the struc-
tural appearances of the two input-output tables should be
very different; and this is derived from the economic inpli-

cations of such ratios.

Th
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forward linkage ratios differ even mora. The NEC
figures are larger in most cases. In the case of printing,
the largest difference exists. In seven of the sectors, thare
is a great difference in the ratios, with the 3CS forward link-
age about four times greater in the case of beverages and five

times grecater in the case of footwear.

In the backward ratios, the BCS ratios are larger in a

¢

majority of cases comparad to the NEC ratios. However, in

9Those who are not familiar with this may find profit-
able the following refercnces: Chenery and Watanabe (1956)
Chenery & Clark (1960), which summarizes the first cited paper,
too, in chapter 8; and iHirschian (1958). In the traditional
discussion, 1-d; is symbolized as wi = Wi/Zji, where Wi is to-
tal interindustry desand and 43 is total demand; bj is equiva-
lent to us = Uz/:X: where iUs = total interindustry purchases;
Xy = total produc ion of séctor j.



