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Some Implications of the BCS , s

Input-Output Tables*

I. Introduction

Different input-outb?t tables for the Philippine-
economy for 1961 and 1965 have been prepared by the National
Economic cauncil‘(NEC) and by the Bureau Af‘the cénsus and
Statisticﬁf‘ﬁbs).- The'implicatidns of the NEC tablés on
structural change ip the economy have been analyzed by
Jurado and Encarnacion in an earlier'paper:[é}. We will

make a similar analysis of the BCS tables in this paper.

Mofeover;‘the availability of the study utilizing
~ the NEC tables allows us to make comparlsons. On this basis,
we can make firmer concluszons regardlng structural change
;n the economy, or regarding the nature of the data on which

we base our analysis. ' ‘ i

* The author acknowledges his debt to Professor
Encarnacieon who scrved both as advicer and critic in the process
of writing ‘this paper. Dr. Jurado also commented on an earlier -
draft of this paper. The author is of course solely responsible
for all the faults that may remain. Mr. Mario Feranil provided
the research assistance and -Mr. Pcrfirio Sazon, Jr. helmned in
the computations at the University of the Phlllpplnes!

Computer Center.’
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| For purposes of'testing the accuracy of the input- -

output tables, the methbdology used by Sicat [7] in his
evaluation of the 1961 ipput—éutput tablés is used in the
more aggregated versions bf»the 1965 input-output tables. 1In
additioh, the formal‘similarity of this test to the projec;
: ﬁiqn metﬁod we used for analyzing structural changefis put to
bear on the issue.'lit turns out that in doing so, a stricter’

-

test of the input-output tables is made avai{ig;é{’//

As distinguished from the previous exercise (Jurado
and Encarnacion; (21 ngiqtend to go further' in trying to
evaluate the methéds used in‘gnalyZing strﬁctural change in
the economy. There is therefore an attempt ih this»paper
to reconcile the seeming inconsistenéiés of various methods.
namely, thoserf the projection méthod, the RAS method and

the simpler comparison' of forward linkages.l




IXI. The Data

As mentioned‘éarlier, this exercise will be based on
the input-output tables for 1961 and 1965 prépared by the -
BCS. These tables were prepared using producer's prices, in
which case transport and trade margins weie allocated to the
producing industry. As distinguished from the NEC tables, the
BCS classified imports as non-ccmpetitive; thus, imports were
entered as a separate row in the quadrant of primary inputs.
To be consistent with this treatment, 1mports were not netted

out from final demands.

Another}i@borténﬁ distinction between the BCS and
NEC taﬁles is that the latter have unallocated rows and
columns, while the former do not. The BCS sought to trace
sources of all inpﬁts 6r users of éll'output, Moreover, both
NEC tables are 50 x 50; except that for 1965 wherg,éﬁcther
sector, Scrap forms the 51st industry. On the other hand,

the 1961 BCS table is 29 x 29 while the 1965 table is 97 x 97.

For our purposes, both 1961 and 1965 tables are col-
lapsed into a 7 x 7 order, following the sectoral classifica-
tion in the national income accounts in defining thesé seven

- sectors. In addition, to remove price effects in our analysis,
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both tablés are expressed in constant 1965 prices. To do
this, price inflators (reported in Appendix Table 1) were
used to inflate 1961 figures to constant 1965‘prices.

‘What wé did in this connection was to multiply each
entry ai;ng a row in the transactions tablé for 1961 by the
price index of that seétor for 1965 divided by the price
index for 1961. For the entries in the primary inputs
quadrant, reievant_igflators Qere used. For imp#rts,'the
implicit import price index was used. For COmpenaétion‘of
Empioyees, appropriate wage indices for the different sectors
were used, i.e., for compensation of employees for the agri-
cultural sector,fthe wage index for agriculture Qas used,
and similarly for the other sectors (see Appendix Table 1).
_For Dépreciation and Indirect Taxes less Subsidies, the GNP

inflator was used in reducing these to constant 1965 prices.

We inflated profits differently,ﬁo what.was'done'in
a previous exercise (Jurado and Encarnacion, [&]). Instead
of using the GﬁP inflator for this income category, we used
relevant sectoral priceg indices, i.e.. féf Agriculture,
fbr’ekample, we inflated profits generated'in the Agricul-
tural sector:by the §rice 1ndex,of agricultural products.
The rationéle for thia procedu;e is that, between the GNP

&

rd



inflator.and the sectoral inflatog'éé proxies for the tiruc
profits infiator, the iatte; ;hould be é;oser to the true
value. A betterrﬁtgéeén:e perhaés is to use the ratio of the
sectoral price inde*yand the'GN? inflator. If thié wére done,
howevef, tﬁé‘prbfits inflaﬁor wili tehd to be an ovefestimate
" for those sectors éhat used relatively more inputs that'
experienced the greater increase ;n prices between.lQGl and
11965, and an undé:estimaie for the opposite case. Hence, we

applied the sectoral inflators as profits inflators in this

exercise.

In the process of expressing the 1961 table in .
constant 1965.pricés, some inconsistencies arose. ~Thus. row
sums did not tally anymore with column sums: total éales did
not equal totai pgrchaées. What we did_inlthis case was to
allocéte the discrepancy along the primary inputs rows
Depreciation, Profits, and Indirect Taxes less Subsidiés
pr0portionate1y.l The jﬁgtification for this is that in most
cases in the actual preparation of the tables, control totale

for output were directly estimated, and the discrepancy

1 Jurado and Encarnacion[ 2] removed similar inconsis-

tencies by making Personal Consumption absorb the discrepancy.
0odd results, like a negative entry for consumption of Mining
output, turned out.
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between this estiﬁateAand total inputs is.absofbed by the
profits row; It is natural therefore to do the same thing

in reconciling ;he'ihcdnsistencies. We also made Depreciation
and indirecthaxeé less Subsidies absorb part of the discre-

pancy because of the weakness of using the GNP inflator in

adjusting the entries along these rows to 1965 prices.

The resulting 7 x 7 technoldgy matrices and the

supporting tables are reported as Appendix Tables 2-9.




III. The Projection Method | K

A method of{anaiyzing-structural’éhange in the econo-
my is provided by the so-called projection me£h0d (usui, {9]).
This method consists éimply of méking‘gg gggg backward and
fofward projedtions of required output given two input-
output tables for an economy at two points in time and corres-

ponding final demand vectors.

Letwij)”be theAygqtor‘ofmfinal demand at basgwygar'

(0) and y(-T) be the final demand véctor -T years earlier.

Hence, gi&en A(0) and A(-T), the matrices of iﬁﬁdt-output

coefficients for ;ﬁe two years, output estimates can be made.

For backward projections of output, we use the follow~
ing relations: - °

-1

(1) q*(-T) =[I-A(0) ] y(-T)

where g% (~-T) is used to designate the vector’ of outpdt at time

-T on the basis of the structure of the economy at year (0).

The éctual vector of output for year (-T), q(+t), is
given by the following relation:

-l,
(2) q(-T) = [I-A(-T)] y(-T)
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Had there Beex( fn‘o struc_turel change between year -T and

year O, qf (-T) should equal g (f'T') . Therefox:e,. the difference
q*({-T) - q(f'T) should give an indication of structural change.
Thi‘.‘s backward projection erroi: is formalized iay the following,

- where w(-T)Vdenotes backward projection error:

(3) w(-T) =q*(-T)-q(-T}= {[I-A(0}] - [(1AC-D] -
= 4 By (-T) ' o —__

i
i
|
where A B denotes the quantity inside races.

'Ip a similar‘fashion; forward projection errors can
be estimated; Where w(0) denotes the forward projection
error, q*(O) and»é(o) the eetimated'and actual outpht'vectors
for year (0), and y(O) the final demand vector for the base
year, | |

v _ -1 -1
(4) W(O)ﬂ*(O)‘-q(O)‘{[I—A(—T)] - [1-a(0)] 1y(0)

= fABy(O) ' : f

Note that if there is no change in the composition
of final demand between year (-T) and the base year, the

following relationship must be satisfied:

(5) y(0) =ay(-T)
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where o is a positive scal@r equal to the ratio of final

demand for the output of indastry i in year 0 to final
demand for the same output in year (-T). Any sector i can
be used in this connection, under the assumption that there

is no change in the composition of final demand.

Under the assumption expressed by equation (5), the
forward projection error can be calculated in terms of the

backward projection error. Thus

(6) w*(0) = -aBy(0) = -2B ay(-T)

~aABy (-T) = -aw(~T)

In words, the di;ection of the foxward projéction error

if there had been no change in.tﬁe structure of final demand

will simply be the reverse of the backward projection error;

its absolute magnitude will be greater than the magnitude of

the backward projection error‘by as much as the proportionate

change in final demand.

However, if the components of final demand do not
‘ Thet
change equally, it is possible wse=hase both backward and
forward projection errors terhave the same sign. Four possible

'@gases can arise therefore:



| Baokwarﬂ Projection "Forward'Projectioni“

Error : . Brror
'Casve‘ . | , T . .+. | : | S _
case 11 - - + ‘
case III | - e | -
Case iv_ R i R e

]3' ~ The implication of each of these cases are discussed in

éf  usui [9] and Jurado andiEncarnacion [2].

Briefiy,‘Case I indioates an indnétry which, between
‘year'(-T)'énd year (O)Aincreasod its degree of inrordépen—
dence with other industries. This casé io olso manifested
by,an inoréose'in~the forward linkage of thot induétry.i For
Case 1I, tho opposite thing‘nappened. The inoustry oonoerned'

'_deoréased its degree of interdependence with the rest of the

economy. This decrease should also be reflected by'a decline
in that industry's forward linkage with the rest of the
' eoonomy } ’ | | : | vi
_ Note that in Case III a negative forward projecrion
orrorvindioates the same phenomenon as Case I, yet the back-
ward projeotion error is itself negative. An industry
exhibiting this characteristic is. s1mp1y one whose linkage

_ with an industry facing expanded final demand markets increased

and wbose linkage" with contracting industries declined. Case 1V
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is just the opposite of éase III. Here, the‘industry's link-

age with a growing industry declined while its linkage with

a declining industry increased. ' : L3

The conclusion is drawn that Case I is favorable to
development. Case III is even more desirable in this regard.
The reason is simply that in both cases interdependencies in

the economy are exploited to the full.

Let us show more rigorously how we can make such a
conclusion regarding Case ITI. We know that for Case III
w(-T) <0, w(0) <0. If there had been no change in final

demand composition, w*(0) > 0. Based on equation (6),

(7) : w¥ (05 = ~oABy(-T)

=8By (-T)

where « is a diagonal_maﬁrix whose elements are «, defined
abqve. - The vector w(0) can be éxpressed in a manner:similar
to’(7f. .If we letfﬁ'be the diagonal matrix whose elements are
egnalnto the actual ratios of the components of final démahd'

in year (0) and year (-T), we have

(8) ~ y(0) = sy(-T).




'Théréforé,.'
(9) - w(0) = -sBiy(-T)

}Subtracting (9) f:oh’(?). we get o i L 3

(10) _ w¥(0) -~ w(0) = =-aBay(-T) + ABBy(-T)

]

~AB [a - 8]y (-T)

]

sB[§ - a ¥y (-T)

For industry i falling under Case III, w‘(o)—wi(o)'>0;
'The row of AB corresponding to sector i has elements Abj 4

where Abij

increased between the two time-periods,_and.Abij.< 0 for the

oppbsite case. :Take o= hiy(0)/hly(-T) = éggregateAfinal

>0 if the degree of intérdependence of i to j

demand at year (0) divided by aggregate démand‘at year (-T),

where h is the unit vector. Therefote, %55 < 0 for

T B33
thét sector j fot‘whichithe f£inal demand for its output
inéreased.more than the average increase in final demand
between fhe two years, and ap - Byk > Olfor secﬁoi k where 'i

}groﬁth in final demahd for its outputlincreased less than the
avérage.’ATherefore, to satisfy the.condition w, (-T)< 0, .

»wi(o) <0 ahd»Q;(O)-wi(o) >0, éo by 4 >0‘ﬁust céfregpond
'(aji-gjj)< 0 and vice versa for ab;

5 0. This is no more than

saying that sector-i increased its linkage with a growing
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industry and decreased its linkage with a declining industry.

Let us now apply the method to data on the Philip-
pines. Table 1 shows backWard and forward‘projection errors
for the seven sectors. Sectors 1, 3 and- 5 fell under Case I,
while sectors 4, 6 and 7 fall under Case II. Only sector 2

(Mining) falls under Case III.

The Mining sector stands out as the most dynamic sec--
tor of.them all, based on negative forward énd backward pro-
jection errors. And we get confirmation of this from the
technology matrices and the Leontief inverses. We find that .
the forward linkage of Mining to the sectors facing‘éxpanded
markets (secfor 41 Construction; 6, Commerce and 7, Services)
increased. The input coeff1cient of Construction f;om Mining
increased from 1.4 per cent to 4.1 per cent of total gonstrucﬂ
tion output between 1961 and 1965. For the Service sector,
the increase was from nil to some positive value. Mining

also increased its purchases from itself, its input coefficient

1 Note that on the basis of equation (3), the Abij,s
can all be negative for w(-T) to be negative. But, on thé
basis of equation (4), this cannot be so, i.e., some Ab'j's
must be negative, and some must be positive. As we define i ,
(a~Bs:) 's cannot all have the same sign. Therefore, the con-
clus;gn above will only be qualified gor Abi 1a = 0 and (0=g.2)
= 0. Moreover, for large values of wi(O)-w.QOf, such quali—jj
fications lose significance. On the other ﬁand, if wy(0)-w; (0)
> 0 but w, (0) > 0, then the qualification is stronger. 1In
this caselhowever, sector i still falls under Case II and not
under Case III.
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having gone up from 0,004315 to 0.006974. On the other
hand, the coefficients to declining industries also declincd.

Mining to Manufacturing went down from 0.007499 to 0.003769,

practically a halving from 1961 to 1965.

Perhaps a more conclueive indicagor would be the
Leontief inverse since the coefficients incorporate direct
and indirect effects. Each unit of final demand for‘Mining
output called forth 1.00795 units of Mining output in 1965
éreater than the 1.00529 units called forth in 1961. For
Construction,‘correSponding figures are 0.04354 unite in
1965 as against 0.01511 in 1961; Commerce 0.00013 units in
1965 as against q;00004‘in‘1961; and for Services, 0.00095
in 1965 versus 0.00051 in 1961. These arc all the industries
‘the demand for whose output increased more than theaaverage

- between 1961 and 1965.

For the declining industries, the corresponding
direct and indirect requirements from Mining per unit of
final demand for their outputs are: Manufacturing: from
0.00869 in 1961 to 0.00477 in 1965. The 1965 coefficient is
-practically half that of 1961. Transportation: 0.00118 in
1965 to 0.00093 in 1965. Only for Agriculture islthere an

inconsistency, since the direct and indirect input requirements




~ from Hﬁﬁing~per unit of Agricultﬁ:e}s final demand went

from 0.00071 in 1961 to 0.00088 in 1965.

Oon the whole, neverthelegs,vthe implications of the
projectionAérrors we get for éﬁe Miningﬁséctot”éré fully
borne out by direct checks of input-output coefficients
‘and changes in the pattern of final‘demand. Note thét Abzi
(Miﬁing té‘Agiiculture) is rather small coﬁﬁaréd to the
other Asz; Indeed the digeq# inputfoutput cbeffiqient
fromvniniﬁg to Agriculture showé a'change.frbm'zero to H003

units of Mining output per unit of Agriculture's output.

All the other sectors show normal projection erkors¢;

i.e., the signs'of forwafd projection errors are ﬁhe opposite -
of backwa:d projectionberrors. Eéen this béhavior should
be explained. Sucﬁ aﬁ exp;anatién‘iS'required becauée we
‘know that the compbsitioﬁ of‘final demaﬁd'dhanged between
v196l and 1965 and, thgrefore, where there is no longer a :) j

necessity for such reversal of signs.

The whole case can be explained by taking just one
example, the case of Agriculture. Its forward projection
error is»negative’cdmpared<to a positive backward pfojéctioﬁ

error. Moreover, ﬁhe_abt&al*projection error differs little




. from the hypdthetigal figure for forward projection for &

'secﬁqr when‘final demand for all sectors increased at the

same‘réte. For clarity in exposition, let us assume that

. ‘
wﬂm:wﬁw.TMm&m,ﬁme@nmnum,
(1 by (o= 8..)y.(-T) =0

Equation (11) cannot be éatisfied by eifhet of the

following:

{(a) fof sectors j for which Ab1j> 0, g..> a, and

fo:_sectbrs k for which Ablk< 0, Bk < ©°

(o)  for sectors j for which bbys> 0, By <o, and

for sectors k for which Aby, < 0, By > a.

- In other words, equatlon (11) cannot be fulleled if the
vllnkage of sector 1 lncreases thh such sectors fac;ng ex~-
panded markets and decreases with such sectors faglng con-
tractiﬁg markets. If such were the noted_changes,'thén i
sector 1 must fai1 uﬁder Case IIXI and not Case I. Ngither
can the equality be fulfilled if Agriculture both increases
itsvlinkage with sﬁcﬁ éectdrs for which final-demand markets
are contracting, and decrease ité linkage with sectors facing

expanded-markets. If such were the noted changes, Agriculturc
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, . _ ‘ 7 o :
| must fall under Case IV and notrunder Case I where it reallyeiq
what is reqﬁired are compensatory changes. For poei-
tive Aﬁlj's;’eome Bjj's should be greater than and others
should be smaller thahba. Similerly, for negative Ablkfs,
some Bkk's should be greater than a and others should be
less. Another p0531b111ty is actually more simple. All
sb..!'s >0 in a situatlon where demand for the output of the

1j
different sectors grow at different rates. vThere is no
- T
longer a constraint forcing at least o‘ne-A'b1j to be negative
if the others are p031t1ve since the projection errors are of

opposite 31gns anyway. The economics of this is straight~

forWard: Agrlculture simply increased its degree of inter-

dependence with.the-reét of the economy, accounting for
positive backward projection errors and negative forward

projection errors.

' We find that the simple case holds for the Agricul-
tural sector. The Leontiff inverse shows an increase in all

the coefficients along the Agriculture row [Teble.9 Appendix ].

What'remains to be seen is whether or not the projec-

4

tion errors tally_with'comphted changes in forward 1ihkage.

It should be noted first that a.negative error in forWard
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projectiops,indicates‘an inc;ease in the sector's linkage

with the other sectors as a whole. Thus, we expect the

ratiés of forward linkage in the later year to forward

linkage in the eéflier yeér to be greater thaﬁ one for

sectors with negative forward projection<errcré. This is

fully borne out. Sectors 1, 2, 3, and 5 all have negative
projection errors and these are also the sectors with forward
linkage ratiqs greater than one. Moreover, the magnitude

of projection errors tally with the magnitude of the forward
linkage raiiosJ Agriculture, with the.highest forward projec-
tion errof of'—46.5 per cent correspondingly haé the highest
forward linkage ratio of 3.15. Mining with only a -3.2 per
cent error has a‘méré 1.14 forwara linkage ratio. What could
‘'seem a little surprising is the Construction sector whose
forward projectioﬁ error is only 6.1 per cent but whose
forward linkage declined tp a little less than 20 per cent

of its previous value. This may be accounted for mainly by the
fact that the input of Construction from itself declined from
2.5 per cent of oﬁtput in 1961 to 1.1 per cent in 1965, while
the industry experienced the greatest increase in final !

demand of more than 400 per cent.

Oon the whole, nevertheless, the results of the projectiocn
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exercises tally very well with changes in forward linkage.
There is'actua11y no nécessity that this shou;d be so (see
p. 36 below), but from ourA:esults, we can éimplyAsay that
either prdcedure indicateswell enough structural chéngeé

that had taken place in the economy between 1961 and 1965.

Both procedures; for example, indicate Agriculture
to be a dynamic sector. It falls under Case I, in our
projection exercise, and it experienced the highest cﬁange
in forward linkage, in the other method.' ﬁ.ese are the
characteristics of a‘dynamic industry, i.e., ome that
increases its interdgpendenée with the rest of the econqqz]
However, even hegé, we get an indication that the two methods
we have used so far need not turn in identical results., For
example, the projection method shows Miningkto be a very
dynamic sector, falling as it does under Case III, while its
chahge in forward linkage is only moderaté. This is one

thing we hope to clarify some more below.




The so-called RAS method is by now well~known from
the works of Stone [8], Johansen [1], and Lecomber [3]5
The method is used mainly to predict future input-output

matrices since these are needed fof long-term projections,

What is required by the method, using Stone's
approach [ 8] is one input-output matrix for year O, A  let
us say, and vectors of total output dy. total intermediate

sales»ut, and total intermediate purchases Ves for year t.

. The unknown is the input-output matrix, Ag for year t. It

%§ is postulated f@rther that A, satisfies the following rela~-

tionship:

where R and § are diagonallmatrices. The diagonal elements

ri and sj of the matrices R and s aét as row and coluhn-mulm i

tipliers of A..
On the basis of the vectors assumed to be known, we
have

' » t t o) t _ .t
(13) Iaij 95 = § rja55 8595 = vy




(12) L agj: q. = g r.a.. s;Q? = u,

Equations (13) and (14) give a total of 2n equations to solve

for 2n uhknowns ri. sj

gests an iterative procedure for computing the r;'s and the

(j.b' j = l., cvwey n)o Stone [8} 8\19"

‘sj's. Knowing R and S, we have A, (from equation (12)), an

estimate of the input-output matrix for year t.

thansen's’approach is a little different, for it
t;kes off from two input-butpuf;matrices A, and A, forhfhe
two years 0 and t. Equation (12) is also péétulated,
However, since‘we know A, we can start with

s

(12) Ay = R Ay S,

2

which gives us directly n Aequétions for only 2n unknowns; the

system is therefore inconsistent. For estimation purposes,

however, Johansen suggests the following:

o 2

~' s T £t

(16) Minimize ij (log agj - log (riagj sj))2

Either way we get systems of equations that can be solved for
the ri's and sj's in an iterative manner., System (16) was
availed of in this exercise as there was already an expe-

rience with it in a previous exercise (Jurado and
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Encarnacion, [2]).

The main purpose of this. exercise, as already
mentioned, is to be able to predlct lnput—output coeff1c1ents
for future years. If R and S are known, then for year 2 - from

year 0 let us say,

2t ¢ 20 2

Thls holds true under the assumption that the multiplicative
factors between years O and t contlnue uncnanged between t

and 2¢.

The significance of this assumption caﬂ be better
appreciated ifbwefgive interpretations to r; and sj(USui, [eh
Since rj multiplies the coefficients along row i, it indicates
a substitution effect. Fer example, r;> i and r, <1, implies
that using industries use more of the output of industry ias
input than before, while they use less of the output of
industry m, i.e., i goods were substituted for m goods. The
sj's on the other hand are column’multipliers. Hence, an
sj5 1 implies more of the inputs of industry j are produced
inputs, and vice-versa for 85 < 1. There is thus a biased
change against primery inputs for the former. The s.'s

J
therefore measure fabrication effects.



Table 2, Substitution and Fabrication Effects and
Changes in Linkage, 1961-1965

r

Forward

Backward

Agriculture, etc,

Mining

Manufacturing
Conpftuction..
Transportation, etc,
Commerce & Trade

Services

0.577391
1.369210

0.577391

~ 4,999998

0.577391
1,369210
2,108480

0,474276
0.973936
0.410706

0,355656

0.843394
0.266704

0.355656

Linkage Linkage

3,1495853
1.1039886

1.7104399
© 0.1842329

2.5124838

0.7870438 .
- 0.5105738 -

0.7918293 °
0.8817518
1.1372782
1.6205907
1.6064917
5. 9786491
2,4178830




When we use the values of r; and s; that we get on

the basis of changes between any time interval for predicting

coefficients for future yearé, we are thus assuming that the
same technical changéé, of éubstitution and fabrication,
take place in future years for the same.interval. The
appropriateness of this assumption will}certainly depend on
a lot of things.l‘ We are not concerned about this at the
moment'siﬁce along with our previous exercise using projec-
tion methods, we -are more interested in the vélueé of the
r;'s and s;'s as indicaﬁors of structural chénge in the

J
economy .

In Table élwe have both the fabrication and substitu-
tion effects fo;»ﬁhe seven sectors of the econcﬁy, and also
the changes ih bdth forward and backward linkage. .We may
say from an examination of.the ri's that Agriculture's

outpﬁt was used less as inputs by other industries

1 For example{ the a,.'s may not be pure technological
coefficients so that thair vilues over time may be affected i
by changes in relative prices. In fact, more conflicting
results arise in taking inté account price effects: We expect,
for example, that the substitution effect for sector i that
éxperienced a relative increase in price should tend to be
smaller than one. Unfortunately, this does not seem to be
so. Mining, which efgggienced the greatest increase in price
from 1961 to 1965 (Pz-°>>/Pl96l = 1,4695, Appendix Table 1)
had a substitution effect Of 1.369210 (Table 2), which means

that, all other things being constant, users shifted to an

input whose price rose more than the others] Of course all

other things may have changed between 1961 and 1965. We '
expect that the effects of all these changes can be captured

by the RAS method and the rojeg}.’:ﬁ me hod\. .

by D B
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‘between 1961 and 1965, The same thing can be said of
Manufacturing and Transportation, etc, On the.other hand,
the-oufputs,of the remainingysedtors_came into greater use,
the more éo‘fOr Construction because it experieﬁced the

highest substitutibn effect of almost 5.

' Continuin?Athié 1iﬁe‘of reasoning, we may also say
that the structural change in thé economy reflected by the
resultsbof the RAS method appears inconsistent with the
structural change implied by the projection method. This
can be séen by comparing the changes in forward linkage,
which'we have shown to tally well with the results of
backward and forward projections, with the substitution

effects. - In this comparison, we get opposite results,

Where forward linkage of greatér than.one for
Agriculture, Manufacturing, and Transportation, etc. imply
substitution effects greater than one, on the contrary we
get the oppoéite: substitution effects are.much less than
one. And where we expect substitution effects less than
one on the 5asis of negative changes in forward linkage,
as is true for Construction, Commerce, and Services, we

get substitutibn effects greéter than one. Only for the

Mining sector do we find a consistency.
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Now this is indeed an odd result, if the analysis
were correct. On the basis of one method, we get a pdsitive
structural change, say, between 1961 and 1965‘f6r the
Philippine  economy; and on the basis of another method, we
get a negative resultl The pdsition still seems hopeless if we
compare the fabrication effects and changes in backward
linkage. All the fabrication effects are less than one,
five of the seven even are less tﬁan 0.50. These figures
could mean that the backward linkéges of all the sectors must
gave gone down between 1961 and 1965. But unfortunately this
is not so, in general. Only two sectors, Agriculture and
Mining, experienced a £all in béckward linkageo 'Thé rest
all e#hibited high positive changes, topped by Commerce. with

a change in backward linkage of almost 600 per cent,

while all these are disturbing, we cannot make such
bold agsertions as yet. All the implications that we can
de;ive from an individual ry or s, are premised on ceteris
paribus assumptions. For instance, a substitution effect
of'0.577391 for Agriculture impiies a negative change in
forward linkage if no fabrication changes occur for all the
other sectors using Agriculture'!s output as input. Thus, to

be able to say whether or not the results of the RA §
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exercise are inconsistent with those of the projection

method, we should take into account the simultaneous

effects of all the ry's and the sj's. This line of

analysis is facilitated by Table 3 where the combined

?{ effects of substitution and fabrication on each of the

input-output coefficients are reported.

Taking into account the joint effects of substitu-
tion and fabrication, we<n0té the following results that
stana out. For the sectors Agricultﬁre, Manufacturing, and
Transportation, etc., the ﬁotal row ﬁultipliers are all
less than one. This implies that input Ebefficients of all
sectors from thé identified induétries all went down from
1961 to 1965. FTherefore, the forward linkages of the three
sectors should have gone down. As a matter Ofbfact,
Agricuiture and Transportation displayed the highest
increase in forwara linkage (Table 2). IA the case df the
other sectois, mixed results are exhibited. ﬁor the rows
of each of these sectors, some coefficient multipliers are
greater thaﬁ one, others are less. ‘The implications of
these as to whether forward linkages increased or not can be
derived on the basis, for example, of whether the incréasing

coefficients corresponded to growing sectors, etc. We need
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not go into this because, undoubtedly, the inconsistencies
in the case of Agriculture, Manufacturing.and Transporta-
tion are sufficient to show that the results of the RA S

exercise contradict those of the projection method.

This inconsistency may be accounted for by the large
variation of input coefficients. Taking the Agricultural
sector’s row andlcolumn coefficient ratios between 1965 and

1961, for example, we have the following rough magnitudes.

Lo 65, 61

(For this purpose, ¢;; = aij/aij')
¢33 = 7.0 Cyp = 25 ‘ Cy3 = 2.50
C3 = 1.1 €y = .;5

There are fantastically high positi\‘re and negative changes
in coefficients between 1961 and 1965 which are smoothed out
by the method of minimizing sum of squares. This means that
for the cells ij where the 1965/1961 ratios are large, we

should expect r to be smaller than the actual ratio, and

i®;
vice-versa. Indeed, this turns out to be so.. 6f the 14
cells for which risj> 1 (Table 3), only 4 corresponded to

coefficients for which the actual change was positive. The

remaining 10 in reality corresponded to cells for which the
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actual change was negative.

This smoothiné out process must be the general rule
for matriqes in ﬁhiCh some coefficiénts in a few cells
change astronomically, for if the risj for such cells follow
the trend of actual change for suéh ceils, then more
coefficients in other cells would diverge from the actual
change of coefficients in such cells., Evidently, in this
case, the suﬁ of“sqnares.of deviations of éctualvcoefficients
from the}estimated ones would tend to increase. In othér
words, Johansen'!s R A S method breaks a middle ground
betwéen having a few estimated coefficients with large«
deviations abouﬁ their actual values and many more estimated
coefficients with small or negligible deviations about their
actuél values, or»having the firstly mentioned‘coefficients
with moderate deviations about their actual values, and the
maﬁy having relatively larger deviations about their actual

values.

It is clear, however, that the results of'tﬁe RA S
exercise need not be consistent with that of the‘préjection
method since, precisely, backward and forward prqjection
errors will be sensitive to doefficients having large changes.

This sensitiveness may be due to changes in the composition




"of finalydeman&, wﬁi;§;€haﬁges are tbtally neglected by

Johansenfs RA S method.'

In coﬁclgsion we can put forward a hypothesis: that
the R'A S method is app?opriate énly for~sﬁallvpositiv§ or
negative changes in input coefficients. In caseé where wild
swings‘inlthese coefficients take place, the method breaks
down. We are ﬁot:saying here that the changéa.tn the input~

output coefficients for the Philippines represent real changes,

We will discuss this issue in the last section. - Rather, the

poiht is raised because it is not really‘impossible for a

developing économy to have Such an experience durihg the

period where deliberate structural changes are attempted. e

In this case; a less SOphisticated¢method like backward and

forward projections will be more useful. Especially is this
poinfrvalid when we put to bear the fact that changés in the
structure of final demand also take place simultaneously

with changes in»input—outpﬁt structure. The prbjection i

method is able to take this into account more explicitly

than does the R A S method.




VQ' A COQngison of”ét\“fﬁnraIVChégges ;ggiiéd by BCS
and NEC I-0 Tables B S
fhe,prOjécticn and R A S’ekerciées made on the NEC
input-outpﬁt tables (Juiado and Ehcarnacion, [2]) céﬁe out
with-inconsistent results similar to what we have ceame
Aouf with in our exercise using the BCS tasles.‘ Buﬁ.as we
have explained in the érevious gection, there isnéfAmuch
trugt‘that can be put on the B.A S method. . Thus, we wiil
‘simply compare the results of the proﬁection exérciées.
Table 4 summarizes the relevant data for purposes of |

comparison.

In terms;of changes in forward linkage, we have both
NEc.and BCS tables implying the same direction of change for
Agriculture, Manufacturing, Commerce and Trade, and Services.

For Mining, Construction and Transportation, oppdsite.changes .

are exhibited. The NEC tables imply a negative chanée ig[i ”
forward linkage for Mining, while the BCS shows a posigiﬁél
change for the same variable. This is an odd result, because
for the same economy we have one study saying that Mining
decreaséd its degree of interdependence with other
industries, while a different study using the same. conceptual

tools tells the opposite. This is even more astounding if
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we consider Construction. The BCS tells a story of this
sector enormously reducing its degree of interdependence with

the rest of the economy, while the NEC says it is not so.

Even for £he.sector where both NEC and BCS agree on
the ‘direction of change, theéy cannot quite agree on thé
maghitude of this change. The BCS shows Agriculture
increasing its intermediate»sales as a portion of its total
outpug by more than 200 per cent while the NEC says that
this increase is actually only just a little more than 20
-éer cent. Roughly the same stdry is told for Manufacturing,
Commerce and Trade, and Services. The BCS rather gbes to

the extreme in showing greater changes than does the NEC,

s

even when both agree as to the direction of .change.

The same inconsistency between the two is also
manifested by the projection exercises. In terms of the

four cases of projection errors that can arise, we have

these classifications for the different sectors: ¥
NEC BCS
1. Agriculturc I I
2, Mining II - IXII
3. Manufacturing II I
4. Construction II II
5. Transportation, etc. I I

6. Commerce and Trade II II
7. Services ' _ I II
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For«Agricﬁiiure,5C§n$§x€étion, Transpoftationhand cammercé,i
- and Trade:‘BcS aﬁdlﬂéd'aéﬁee in their classification of
industriés;fxsoth séy that Agriculture and TransPortatioh;f
etc. exPerienced change fhat led to othe¥ indus;ries using
more of‘their?outputS‘as inputs,  Both say'the opposiﬁe

thing for Construction and Commerce and Trade.

\ On the other hand, the BCS results show Mining not
only increasing its linkage with other industries but also
that it increased it with other sectors that had experienced

expanding markets.i NEC on the other hand shows éhé Mining

sector to have lost its markets. Opposite resu;ts'also

arise for the case of Manufacturing and'Services.

3

These contradictory results on structural changés
for the same. economy are quite disturbing. Of course both

cannot be trué, although one .may still be correct.

A minor issue may be clarified at this point, _ ' i
however. In the projection exercise using NEC tables, a
seeming'inconsistency arose as between the resulté of this
exeréise and:the_éhanges in forward linkagé. To take an

example, we have Manufacturing showing. a change in forward

projection of 3.5 per cent (Table 4), while its positive
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The reconciliation of this seeming contradictlon follows

the'approéch we have devéloPed in the third section of this

paper.

Assﬁming ﬁo changes in.the structure of final demand,
a backward projectipn error of -135 million should show a
forward projection error of 196,.2 million (Table 4). But
the actual forward projeétion error was only 33 ﬁillion.
Thus the changes in the structure of final demand must have
led to this discrepancy, that is, w;(O) - w3(0) >0. We
have shown that if these were so, the relevant sector must
have increased iﬁs interdependence with a growing inddétry
and reduced it with other industries. Té be sure, the
qualification we have put forward (footnote 1 page'l4 of the’
tﬁird section) should be considered, but it does not detract
from the fact that the Mangfacturing éector is 6n the way to
being classified under Case III. Thus, if we are to resolve
the contradiction, we can‘say that the Manufacturing sector
increased its linkage with a growing industry and reduced

i; with a declining one and therefore, this led to an

increase in this industry's forward linkage.

It is easy to verify this. We know that Mining,
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Transportetion, ete., COmmerce and Trade,‘and Services
increased.their share of the market more than the average.
Now'is it true that there is at ieast one input coefficient
for these.eectors along the Mahufacturing row that increased?
The input coefficient for Services increased 1ndeed from
0.08145 to 0. 1063 For the declining 1ndustries, that for
Agrlculture declined ffom 0.07359 to 0.0681, and that for
Construction from 0.41347 to 0.3772, Note that final |
demand for Services more than doubled while total demand
1ncreased by only a little more than 45 per cent. Add the
fact that the absolute magnitude of final demand for Serv1ces
- output is one of the largest (19 per cent of total in 1965)
and this explains why ﬁhe forward linkage for Maﬁufacturing
increased, while its forward projection error was still

positive.




Table 5. Actual and Estimated Outputs 1961
Zmillion)

o*scs'612/  qmoste1b/

: (1) (2) (3_)= [(1) '(2) 1/¢2)
; 1. Agriculture, etc, 7,908 - 4,951 59,72
E 2, Mining 645 334 93,26
! 3. Manufacturing 13,133 10,265 27.93
4. Construction 545 647 . -15.70
5. Transportation, etc. 3,72_2 6,474 , 42,51
6. Commerce & Trade ' 4,419 2,592 70,51
7. Services 1,480 . . 1,622 -8.71

9-’Q*BCS'61 - estimate of total output using final demand vector

. of .BCS 1961 I-0 & (I-A)~1 of NEC 1961,
b/qBcs?61 - total output vector of BCS 1961 I-0 table,

iy,
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VI. Comparison of NECfahd BCS Tables

Sicat . [7] héé shown that the inﬁut-outpnt tables
for.ﬁhé Phiiippines prepared.by-the NEC and BCS ih_1961'
were - so different they might as well havé described'fwo
different ecénomies. The basis of this conclusion is the

fact that the two 1961 tébles had widely different struc- S

‘tural implications.

The differences can be seen in Table 5. The_first
column of sectoral outputs consists of estimates based on
the NEC table for 1961 and actual vectors of final demand

of the BCS table for the same year, i.e.,

* _NEC. -1

(18) %pester = LT 7 Per | Ypegigy

. ’ : . _NEC
where QECS'GI is the estimated output vector, Agq is the

input-output taple of the NEC 19‘1961, and Ypostel 18 the
BCS final demand vector of 196l. The second column of
Table 5 consists of actual outputs as shown in the BCS tables., i

Such output vector, Qpestel

is given by:
BCS 1l

(19) Q [T -2g 1 "Ypogigr®

BCS161

Thus, if the two tables are identical or nearly &o (which

must be expected because they describe the same economy at




‘Table 6,

oos'esd’  qmestes®!
@ (2 g3)=[(1,~ ‘",‘_ ‘
1, Agriculture, etc. 9,044 8,363 ‘ 8.14

2. Mining 845 518 6307
= 3, Manufacturing 17,056 15,791 8.01
4. Construction 2,105 C 2,117 0,54
5, Transportation, etc, 3,638 3,881  -6.25
6. Commerce & Trade 7,172 7,726 -7.17
| 7. Services 2,425 1,576 53,82

;? ; a/Q*BCS'GS - estimate of total demand using fioal demand

vector of BCS (1965) & ‘NEC (I-A)"

b/qBCS'65 - total demsnd vector of BCS 1965 I-O(transactions)
: table, ' _




