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. National .income :statissicso(NIS) dnd .irnput-dutput:
_-table (10:-.table) :constitute & ‘baSic part of the system of
national ;accounts :in::the brbad?séﬁse;CSN%)}ﬁiThey~aré‘tlb§e1y
related with each other: im' thati net:outputs or  values added
in NIS ms:c, be. equal. toi primary:inputs in' T0' table, While
expenditures. in NIS. must be' equal to'outputs delivered: to’
finalydemands: in ID. table: = As‘a‘result,: they> must’ be
mutually. depegdent.aldsp in terms:of: growth ratesyion’which
the g_‘:t)wt.‘hir’-‘i.et(,:'cj€>a.’1n.«*u;inf’gf»:is-’~b;;u;:iaét.-r.=QF/}::;"=.‘}"hé?’pa'rpose’?io'f?t}~131's*"~*""-'3
-paper isito:providertagrowth attounting: ' 6fi'the'Philippine”
natiena&ﬁeconomy;uSingxthe!iWOﬁinput-outputﬂtablés of 1963
and 1969 .and to:shéw:the-linkage 6f this measurémeént based
on I0 tables to the corresponding measurement baséed“on” "
NIS.Z-/ foenr s ynofobad e Saie mi e npinoy
The growth.acoounting s d Imethdd:of "#nalysis to” 14
account for growth of output(s) in terms of growth ’of |
y.:ivArious inputs,use thdt itiiscoftemicalledithe andlypsis of
seurges  of ‘growth: :In almost iallicases, 'the ‘dutput growth

caan&iheuﬂxplaﬁnedvcompleﬁeiy*byﬂwheﬁgﬁowthTof”inpht§vé@d



the s0- calledJ"res1duals"*appear wh1ch mean the unexplalned

i

portion of output growth The "res1duals" can be’ 1dent1-
fied with the rate of productivity increase or the estimated
rate of disembodied teqknical_progress. The measurement of
productivity change, therefore, may.be used synonymously with
the growth accounting or the analysis of sources of growth
In this paper, the methodology of .growth account&nieaﬁﬁer

the 1nput-output?frameworkfwillabesdiscussed from,thevpoint

. .of view of measuring productivity change .or. ‘technical, pro-

744

-gress.. It will be -shown that the productivity index which

1ntroduces 1ntermedlate .inputs .explicitly.. i, €., ‘growth
=

accounting based»pnrlontable),1s,theoret19§}1?rb@t&erq$h4n

the conventional one which uses value added as, output

neglecting ‘#i a sense intermediate gqus.aswpfoducqingkﬁ

factors (i.e.,: growth accountlng based:.on NIS). /..I@igﬁf

seems obvious in the;xndustry level but;;trls;splll true

‘even in the aggregate .pational level, . The relationship,or

‘Tinkage ‘between 10 and NIS ;measures w111 be derived. as:a

by-product.. . . o oinae.
Section 2 deals with methodology. Section 3 -

pfovid&é’measuremen&kon the Ph;lippineheconpmx.

. In this sectionsfweowillgdiscuss,thqugthodologxﬂgf

growth\aécountingffrom«the poin;;af~view,ofgp:pductivi;x_



meaﬁurement‘ Flrst ,we w111 derlve the product1v1ty index

of ‘the 1Tth'1ndustry (T ) | Then we w111 derlve the aggre-

gate productivity 1ndex for the whole economy (T) and compare

T8 OfTR O j ¢
1t w1th the conventlonal measure (P) Next we w111 prov1de
T T TR R L L A S A Oy
some mathematlcs of aggregatlon to Justlfy T rather than P
Lt ‘o PRI vl toniy e "‘ R S D PHENS S

as an approprlate measure for aggregate product1v1ty change.
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Flnally, we w111 summarlze the computatlonal formulas from

the point of view of growth accountlng.

Lo

2.1, Industry Product1v1ty Changg

gt
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Under the framework of, 1nput output table, the,

follow1ng accountlng 1dent1ty must hold for the i-th

nawseryr® L o
o A T P, .
W ays = L v +°j§.1'pj xii;t -t (A#lim)

: ;'3""" ",'.:, = P . }"\'3- e ‘{‘3'1‘;': i_'.:'- [ _’i ¢ el o
where y 1s quantlty of total output ykl's are quant1t1es
. RIS SV W1 Z"'
Jl‘s are quantltles of prlmary fmnnr
coes e amdoaorg

inputs, and qk 's and pJ s ‘are correspondlng prltes. ths

of 1ntermed1ate 1nputs, X

accountlng;gdentlty“is thetetarﬁingkpoiﬁtlof meaSuringiij

product1v1ty change 1n the sense that the D1V151a product1v1ty

S '_.mr.( %:}'::r Y

1ndex for the 1 th 1ndustry (T ) can bt derlved from that

1dentItY,5/ . ,‘v"“iﬁ : T
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where T1 - ari /dt (t"tlme) and 50 on.
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Now let us con51der a theoretlcal Justlflcatlon for

A P L iR e Sty DR

TI/T1 as an approprlate measure of product1v1ty change.

SRYRE . N 3oiiE

For that purpose, let us wrlte the productlon functlon of

3 e N ,J‘,‘:~-

the i- th 1ndustry as o _
i T TN :
(3) yi f (yll PR ykl "o e ynl’ xll «ee le oo e xml t)

6

and assume constant returﬁS?tGJEéaie.‘ Then«they tim shxfts

of this ‘fnhé"cioh" can’be expressed as’

ke ;»f i RRENE (S AR ITRRERNIEPEC R o0 FAIEIUET SER T W I Al
£l nE oy v 5 X451 . X534
4) =5 - z iy e 1 Apdi e
yi k=1 ki = i ji
A H .i( = i i = ;‘i 4 N i = i?-' o el [ r
where; £7:= af"/a3t, fk‘ T 3f/3Yk1 and fj:' L-af /axj g :
Under the marg1na1 conditions of producer equ111br1um,
T Yooty yiges Do sy

'the shlfts in productlon funct1on reduce to the D1v151a

(ilndei'for ;roduct1v1t} chaage déflned aﬁévé;'l e.,l.‘# ii
RS SRR CMEEY L e e g ik T R ST N
(5.l 4 g /fl_ A fi =.qy/q; - aad £} §o=pylags 8
ffjpjfhé;éwis another justlflcatlon for T /T N By u51ngbthe d
ra;dtvooeff1c1en+s (1 e., | {"fg;Qy and b JI/Y;SI

equation (2) can be rewritten as
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which means the weighted average of the rates of decrease
Ain. input coefficients. This is the continuous version of
Leontief's definition on the rate of technical progress in

the i-th industry.Z/

It should be noted here that the_abobe“meaéure of
industry productivity change allows explicitly for inter-
mediate inputs as production factors. In mhhy cases; hew-
ever, the industry product1v1ty change or 1ndustry tech-
'nlcalAprogress is measured by u51ng real value added and
bprlmary factor 1nputs only. It is obv1ous that thlS con-
ventional measure is not an approprlate one, since real
value added does not represent quantlty of output correftly
and the role of 1ntermed1ate goods is not clear in this

Ki

measure.

2.2. Aggregate Productivity Changeﬁ

Let us now consider the aggregate productivity change
for the national economy as a whole:.  For the purpose of
aggregation, let us bear in mind the following accounting

definitions:



(7) v = 7} Yki (total intermediate input of the k-th
k i good) .
. B o
(8) Xj'= y X5 (total primary input of the j-th factor)
i=1
(9) .Yi =Y - U; (output of the i-th industry délivered

to f1na1 demanus)

Then u51ng equatlon (1), we get

m
(10) Z 94Y; I PiXj -
v eimlo ot o j=1
(11) qi¥i = qiU; + p;X: .
S TS T = B S SR

Judglng from equatlon (6) and not1ng zzqkyk1 + zsz ji
= quyl ’ it is clear that the best way to deflne the ~aggre-

gate product1v1ty change (T/T) 1s

: QLY p.x.,., b))
¢12) L= i f§s i oA SN i oo 'bJ'%)
T lik %Y %k i3 PWYi o Piij
_ . "y :
which is equivalent with™
T,y %Y o fl
(13) r = ) Iq.Y. -1

171 T

Then, using equations (2), (7) .and (8), the above %/T’can

9
be transformed into—/

‘i‘ =_i_- 1-86 ._.f.l." (5] .——X—
(14) — y (1-8) T X



where .
: i

-8 g’%pjxiZEQi?ib= zq;Yi/:Qiyi (value added ratio)

S o A1r0) 7 2q H ATayy, 7+ i" (intermediate ‘input!

ratio)
(A5)§ y/y =z (azy;/5a;;) - (vy/y;): (Divisia quantity),

ﬁ/U = z(qui/Zqui) . (Ui/Ui)' (Divisia quantity)
Ux/x G Wh 2 0 ‘(5(‘3. JX;) (Divisia quantity)
i . y» : — e ,‘ i i e e i

Sy PR v I SN IEDTRE T S L in
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In words,_the aggregate productivity change . (f/T) may. best.

be deflned as the welghted average of the rates ,of decrease

-r"g“,}'l [N

in 1nput coeff1c1ents all over the national economy [equation
(12)]. Equivalently, it may also be defined as the welghtd
average of the industry product1v1ty chahges with' Value |
‘shafb%“ﬁf-ﬂhdust¥Y'outputs'as”Weights [eqUafidn“TIS)].
Furthermore', it §5 ddentical with''the Divisia index for
“*prbﬂﬁétiVit#fEHahgé?H%fiﬁéd'ffoﬁ"fﬁe idenf}%;*(iif’L“ﬁle“!
[equation (14)]. It should agaln be noted that, as in the

case of industry productivity change the above deflnltlon

of the aggrégate: product1v1ty chanoe allows exp11c1tiy for

)

intermédiaté inputs as production’ factors.

| R S G £ RS R S T

The conventlonal way of measurlng the aggregate

productivity change (P/P) LS based on the Dlv151a 1ndex

derived from the aécountlng 1dent1ty (10) /
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Thls means that P/P 15 2 welghteq sum but not a welghted

1

average of the industry product1v1ty changes (T /T ). Only

when ¥hére exist o’ 1nterMed1ate 1nputs in“the economy; P/P

“i§ identical ‘With " T/T ‘and ‘can be regarded as an approprlate

Ty ontee B ST IR S T R R

> imeasure TUOIL

ISRTCR N I

E) ;' il .'rf'z B - . (RN A . N [ o
2.3. Some Mathematics of Aggregation Ce

Jorgenson and Gr111ches [1967]. p:ov1des a Justlflca-
tion for P/P as sn sppropriate measure of aggregate .

productlv;;y change.  Using the aggregate production function

' yooTwr uwborp o

et . EERSRP L e,
NESEARS 2l eTEE -

whlch 15 assumed to be homogeneops of @egree 2870, they.

P ,

def1ne Shlfts of this function in terms of the weighted .. .

averages of output growth and 1nput growth:

. . . P LN .
Se i ! R L B

S RYL Ty F.X.  X.}
(19);;*;GE_§= E(‘#—U-—-‘ 1.1 4 —-—J—'—)— 2(_1_1_.‘. 5'-.',—1')"’?‘.5{‘ LRSI R T L P

tF.Y Y. IF.X X,
ik .;S 1 H FJ! J A J R I BTSRRI



where F = 3F/at, F, = aF/aY,, Fj = F/2X; and 1/6

= ”sziYi,=52Fij‘;&l Then, under “the marginal conditions
of producer equilibrium, the shifts in production function
can be shown identical with the growth rate of P, i.e., .

(20) GF = P/P . -

Their juétifiﬁé%ioh abbve, however,vis not sufficient,
because they do not provide é:jQStificatibngfor using GF as
an appropriate measure of shifts in production function.
Furthérmoie:“ﬁé{téﬁasﬁ§ that GF is not an éﬁpfobriate!
measure as far as the aggregate production?functiohi(ls)
means the~trapsformat10n locus or productlon p0551b111ty
frontlerlﬁhlch is derived from the components 1ndus§ry
production functions (3).. This fact fan be’ understdod by
considering the follow1ng aggregatlon procedure

ifE

Maximize Y; | !

with respect to Yi”, Yii x;; » ¥; and U,

subJect to the constralnts
LR KA ‘.;?\”:" e TRy

)' a f ()'11-- kit Ynir Frhe Xyie ‘xml' RN € 1) TS D IR
Upg = Zy;  (k=l...n) o dowes
Y, =y - Uy (i=l...n) . and :

P x) s ZXJ it (ij =1. Ill) o 9 .
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In this problem of constrained maximization, the Lagrangean

fgnctmnbeq%esm TR TIPSR T TR S SN £ LI L S AR

(21) L =-Y 2 £; ( _ fxi‘f prem o e
iy f (yli"'yki"'Yni xlif"xji‘

n o n v
X t)) Lom 7oyl e ] . 00T
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+ . X. . .
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and the first order conditions for maximization become

1 . ki'—'fo P ELoste fon wlEse g i Ln e
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These first order conditions, together with the constraints of the
present*maximizatioghﬁroblem;‘dg;érmine'th@;maximiiédiVaiﬁevbf Y,

in terms of the given parameters: .. .- PR

(23) Y = £(V,... Y, X0, £)
which, when written in the form defmplicitzfﬁnctidh, gives

the .transformation locus or.prgdgctgqnypqssihiLikﬁﬁfrontier
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(18) - Furthermore, from the propertles of Lagrangean .

mu1t1p11ers,12/ we get

(24) n .
<Y, /et = - ] ogf

o AN/ E - Ay G s2em)

so that, using the first order conditions, we can derive

CTE g

R A D

PR i 4 ‘i :
(25) F=-F . (3Y,/5t) —,f Fy izl g

i

< F
171 i=2

"&‘.':,-' ot i

A, » e
A £ Z Fl . (aYl/aYi)f

RN

. ? e
-F A f.
1 je1 1 1

.  : n | .:

1 i

- F.f + z (-F.f9)
1 1=2 i

n e .
= .- -Zifpiyi . (fl/f¥) where F; =3F/3Y; , (=1 ...m).
1=
LMD Ve PR

- This-last. relation suggests that the.best.

production function (18) is

(26) HF =] Lo
0/ sy '— ‘g’-ﬁ.{-}-’—{" . ;f “‘

way: to define: the:shifts .in

B A U
vty ¥

o oo where I/H= - EFiyi:?_s.zFiUi +:2ijj T
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which means that HF isra weighted average of the shifts
in ihdﬁstryJ;roduction functions. The HE reduces to T/T
when all of the marginal rates of substitution and mafginal
rates of transformation become equal to the corresponding

relative prices. In other words,
(27) HF = T/T o

is’guafanteed in the case where theAmarginal’conditibns

hold. On the other hand, from equation (25), we get

(28) GF =) i - £ [ B L R
IR PR PR IFYy

so that we can understand GF is a weiéhted sum but not a
weighted average as' in the case o%fé}P, .Again, only when
these exists no intermediate goods in the economy, Gﬁ can
be-yegarded -as a2 proper measure of shifts in ‘the production

function. ST moldtiml aosn ubon

$?.4. Growth Accounting Formulas

It is now clear that the productivifiﬁméagu;éme%%:
~based on the I0 framework is theoretically better than that
i:of géé?ylggpasis not onl& in"thé industry level but also in
fthégéééfegﬁéé national level. That is tof§a§, the growth
accounting based on IO table is theoretically better than the

growth accounting based on NIS at any level of ‘aggregation.
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In the next section, we will provide a growth accounting
for the Philippine economy mainly by using the two input-
output tables, so that it seems useful to summarize here
the related computational formulas from the point of view

of the growth accounting

‘.:.‘.Ll", A A A

" First, from equatlon (2), we get the relatlonéhlp

s

between output growth, 1nput growth and r651dua1 growth

for each inudstry: o >

y n | QY - y A m .p.x.. CXe. i
() - y KKK ¢ T-TRLT (g,
Yi— '.i=1~ ;Y3 Yki C3=h gy Xyg cpde

Wi . g VLTI T .
=Q-0,) ] = ' v, wf J A AR e
D - )t -

Kooy Y RIS TR o
Wh?t?uwﬂiu?; P-4 Jl/q Y4.-® value added ratio; im.the.i-th.+?

industry.- Noté’ that, in the latter expression above, the'’
two bracketted terms represent Divisia aggregation for’ th&’
quantities’' of intermediate inputs and primary factér inputs
respectively in the-i“th industry. -Second, for thé aggré--
gate'national ecenomy, we gét thé following growth rlation:

AR

. ship from -equations (13)"and (29):°~ - ¢

(30) ) Wi Vi 7 975 ( E qkykl . yki’:-;)_f
BTN AR A T

REA

oy qlvl(z Pi*ji . fll} PR

1oIggyy NJoagYy X5/ 1Iagy; ot
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B I R E S

which, is equivalent with

Gl) L=(1¢) .94+ 6. X4 %  [See equations (14) and (15)]

Y B P S R TS M LR
5

Th1rd the 51m11ar relatlonshlps for the .aggregate economy

..(

on the NIS ba51s can be expressed from equat1on (16) as .

l
+

] l><';

=zgﬁ(i_ )_(J_ :1’_01‘
i X. P
O I

< | .
e P&&
T

Finally, frdm'equaﬁion (31), we'get :.° Cey | :u !

33 & ( Y- 1-0) _q»> Jx
. », ef»» y, U dH X"“

D =
AL

- R
LI
a o

which is equivalent with equation (32) since ﬁ/P = (1/6).(f/T)

from eguation (17): This is the formhla which transforms
the growth.accounting. of the-I0-basis into'thatiof. the NI
basis, . b oembrmnoaigmn oF F o fana oLt ooust Dided

It.must be.noted that, in the.above:formulas;:any:

iyl

aggregate.varigble is. expressedrin terms-of Bivisia index.-
The,Divisig,quantity. in-pastjcular. is useful.sinceiitrautes
matically incorporates quality changes  in..components :varidbles,

provided that their qua11ty elements can be reflected by thelr

13/

relative prices.== For example, 1f the c1a551f1ed data on

t ! % i

employment and wage rate are avallable we can construct the

Divisia quantity for 1apop;inpu;:(say, L). Of course, we
S B : R
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the ratio L/Lj_andvregard it as the quality index of

labor, ptqvidqd that the relative .wage .rate is a good. -
measure of relative efficiency or relative .quality... The.
samg‘}slgrpe_ﬁqr capital and output ,under the same premise.
Crugial problems here are, of course, the availability of .
classified data on price and quantity and the plausibility

of the premise.

3. Growth Accounting of the Philippines -- Measurement -
o In this section,, we will provide a growth account-
ing of thé“Philipplne,nationaL economy comparing two imnput-
output tables, the 1955 table of National Economi¢ Council
(NEC) . and the 1969 table.Qﬁ{NgyionalvEconomic:andvDevelop_.
ment'Authority (NEDA), . and link the results to the cor- .
responding measurement based on.the national. income: .
seri§§:9fANEDA. For expository purposes, we.will present,
first, simple computations concerning the latter- (i.e.,:

growth accounting based on NIS) only.for the aggregate

economy and, then, we will discuss the-data:.and the
r§§g}tsqpf;cqm9@rison:concerning the two :input-output .
tables (i.e., growth accounting based on the IO framework)
for egqh}ipdustnx,as well as for..the aggregate economy. -

) et B O S B s . "
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3.1. Growth Accountlng of the NIS Ba51s for the A Aggregate
*Economy

‘OnlybtheVWOrk“of’Lampmanf[1967l‘i§‘en6ﬁgh to be -

mentioned here as-thexréferénce.” Sirce e providés tw§. ™
point comparisons-only (for 1955465 and 1947:6%), it "

seems worthwhile to’¢onstfuct annual dstimates for each’
year ‘inithe -postwar ‘periddy  The reésults foi 19§7-74 dre

shown:'in Tdble 1. o +3 S:oc Lo i

Computations of the table are based on formuia
(32xgvﬁmeme*thé;aggregaté*autbutgygis.gfmﬁmy*répIEEédﬂby
real GNP - while the primiry factor inputs’ XJ's ‘are 51mp1y
represented: by ‘hoiiogeneous 1abo¥ ' L'’ and ‘homogeneous - "
capital K-(ive., 'X; ="L and X,'='K). Réal GNP is, 6f '
course; 'from the NEDA'National Intome Series of latest °
version. :It ‘is the GNP at'cohstahf‘1967f§}i¢és."”i%'ishf'
an approximatioh to °Y’ in’the ‘sense that it is not &% "
DiVisia?Quéhfitywaggrégatbd in“terms’ of Yeal éiﬁén&itﬁféé“a
on industry outputsi’ The*aata@fof””L'“is“%bialieﬁﬁioyi“f“
ment in October or in November'which''is based on"the
nationwide  sample”surveys of -hoiiseholds. $ifce no” surveys”
were conducted'in 1964, ‘1969 and-~1970, the anfiilal corpound”
growth rates for 1963-65-and. 1968-71 ‘dre ‘used to £i11’ ‘' "
up the missingipart. The ‘ddfa fér K~ is from“Canlas!

Encarnacién and Ho [1975]. They estimate a series of
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Table.l. Growth Accounting of the NIS Basis, 1957~1874 .

(%)

vl = w? x 11? A I S N 7
1957 5.1 = .44 x 6.5 (2.9 + .56 x 5.7 (3.2 + (-1.0)
1958 3.9 44 x 1. (0.7 .56 x 6.4 (3.6) (~0.4)
1959 6.6 .44 x 3, (1.3) 56 'x 5.9 (3.3 (2.0
1960 2.0 . .44 x(-0.4) (-0.2) = .56 X (3.5) (-1.3)
1961 6.4 44 x (2.99 .56 x "(2.9) (0.6
1962 5,6 .. .44 X (:2,5) ... .56. % 5,7 .(3.2) . (-0.1)
1963 7.0 ' .44 X (0.7) .56 x (2.9) (3.4
1964 2,5 .44 X (0.7 ¢.56 X (3.3) (-1.9)
1965 5.2 44 % (0.7) .56 X (3.6) (0.9
1966 4.8 44 X% T3S .56 X @3, (-2.4)
1967 5.8 . .44 X (=0.4), .56 X - (3.4) (2.3
1968 5.2 .44 X (-1.6) .56 X 7 (3.8) (3.0
1969 . :}.... 5.9 .44 X A 2.7) .- .56 X, (3.6) .. (~0.4)
1970 5.7 44 X (2.7 .56 X (3.4) - (=0.4)
1971 6.2 LA440% i 207) .56 X i (3.2) o (0.3)
1972 4.2 A4 X (0.1) .56 X (3.1) (1.0
1973 “ ) s.8 0 .44 X i 4,5) ©,56 X (3.0 o (2.3)
1974 . |, 5,8, , , .44 %I (-0.1) . .56 x 5.6 (.1 (2.8)

e

1) Real GNP = NEDA Statistical Yoarbook 1975 (pp. 106=107), NEDA Natiopal
Income Serfes (Number 3) [1975,:p. 29}, Canlas, -Encarnacion and: Ho. (1975,
p. 29). 2) Labor share = NEC input-output table of 1865. 3) Total employment

= NEDA Statistical Yearbook 1975 (pp. 52-53). 4) Capital-share =1 = wy,.
5) Real capital stocks = Canlas, Encarnacion and Ho [1975, p. 29 .,
*Intrapolations, Pt e e BAL R L ST



' “‘the starting year (1955) and the series_of real capital
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real capitel stocks for the aggregate.economy using .

average incremental capital-output ratio, real GNP at

~ formation. Their series is useful not only because there

_ex1sts no nat10nw1de survey of cap1ta1 stocks or natlonal

.“wealth but also because it. 1s con51stent w1th .the.

"natlonal income statxstlcs.A~

. f"compensatlon of employees"vand "entrepreneurlal and

‘d\and salar1es" to total value added (GNP) 1n 10 table is |

iThdirect‘taxes may be 1nterPretea as the 1npu‘-l

"‘ment“serv1ces and the use of the above ratlo assumes that

.also needed 1n computatlons. However, the nat10na1 1n-: fyg

As can be seen from: formula (32) the date ‘for | L

‘value': shares of 1abor and cap1tal (1 e., p X /zp X ) are

\

come serxes does not prov1de separate estlmates for

H Cos T
kY AR

APTO ert 1ncome of persons,"v so that the ratio of "wages AT
prop Y ,

used for the- 1abor share. j{ Thls means that the compensa-ﬁ
tlon of capxtal (or cap1ta1 service price)- includes: 1nd1rect

‘taxes as well as deprec1at10ns and "other value added"

the quantlty\of such government services 1s-preport1ona1

to the quantity of capital inputs. There are three 1nput-
output tables available now. Correspondingly, the wages-

GNP ratio in IO table takes three different values, i.e.,
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.426 for 1961, .444 for 1965 and .410 for 1969. The
ratio in the middle year 1965 is adopted here and the
labor share is set equal to a constant .44 throughout
the sample period. .: . . . Lo oo

The growth accounting of Table 1 shows consider-
able year ‘to- year fluctuations espec1a11y in product1V1ty
change and labor ‘contribution. 15( Hodever, 'if we
demarcete the sample perlod into several approprlate
subperlods, we can f1nd some systemattt‘changes 1n the
average growth rates Table 2 shows thls demarcatlon _
and the corresﬁonding average growth rates' In the

-,

demarcatlon, 1960 62 and 19790 are selected as the
cr1t1cal years, bccause the tormer is the perlod of
decontrnl and devaluat1on -and - the }atter 1s~the year of

forelgn exhcange crisis- and ‘the - float1ng of pesos 16/‘“

In the table, we can. ohs;rve-& slight tren& accelaration
in output growth and product1v1ty growth Espec1ally,
it seems remarkable that the productivity change jumps.
from zero to about 1% between pre-decontrol and post-
decontrol periods. This fact maylhe!relevant to the
conclusion of Williamson and Sicat [1968] that decontrol
and devaluation contributed to the improvement of re-

source allocation. Their analysis is concerned about the

technical progress in the manufacturing industry. We will
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"‘Table 2.

Average Annual Growth Rates.,* -~

RIEE I

Bp

1957-60 | 4.4
"1957-61 | 4.8
1957-62 | 4.9

-0.2
-0.0
-0.0

1961-69 | 5.4
1962-69 | 5.3
1963-69 | © 5.2

3

0.7

0.7

0.8

'1970-74 | 6.3

1.2

1963-74 | 5.7

RN N L A B P N

1.0

1057-74 | 5.4

< W

e lHllN 0 O &N

0.6

*Céﬁpuféd‘fféﬁ.Tablé

T , g

;']:o;

T

ey
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refer to their paper later again in dlscu551ng the

intra- and inter- 1ndustry techn1cal progress

3.2. Growth Accounting of,the.IOMBasis,(Data) Do

a1

The 1965 and 1969 input-output tables .(at producexs'
prices) have dimensions 51 x 51 and 60:x.60,;reqm£thmkyjz/
However, to;simﬁlify the: analysis and. to, get stable estimates,
we aggregate the two transactions tables ‘into smaller 7 x7
tables. in.accordance with the NEC and. the NEDA-NCSO classi-
fication codes almost in the same way: as:Jurado and -

Encarnacion [1974],18/

who- analyze structural change. in-
the Philippine economy using the 1961 and 1965 tables.
The resulting seven sectors:are:.

- (1) Agriculture, Fisheries

and Forestry _ [Agr1cu1ture]
th M1n1ng and Qusrrylng | - "[M1n1ng] |
"ISjiManufacturlng B [Manufacturlng]
'7(4) Construction R f[Constructlon]

JE(Sj‘Tiéﬁspdffétidﬂ,'Com4)';’n:
.munication, Warehousing cu I
and Storage, and Utilities ([Transportation,etc.]
(6) Trade, Banking, Insurance
., and Real Estate. . .. - [Commerce] -:

.+ (7) Private and.Government ., ., . .
Services [Serives]

For the resulting.7 x.7 tables, see.the Appendix tables::

(where the transactions for final demands are omitted, .
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since they are unnecessary 1n the present analy51s)
For the aggregated seven- 1ndustry level let us

check up the;data'cpnslstehcyrbetween’nationar?income,v{f

:statistics’.and ‘input-output tables.  Table 3 ‘shows this

}éBmParison#betweEn‘the NIS and the ‘TO data in terms:-of = -

:. met output or value' added.. It ‘can be seen in the table

" that the two data indicate consideérably big discrepancies:

- in many :sectors. . Especially in commerce-and services

sectors, big discrepancies are observed:in both yeats%off
1965 and 1969. This is due to’the'ga?e‘in‘Real Estate "+ .
and Tyadezfo%'thebcommerée sector and.the treatment of
impdtea rent (ownership of dwellings) for the services

sector (as 1s indicated in the 1ower half of Table 3).
u.,'i'
It seems 1nterest1ng to observe that underest1mat1on
FR R f‘ Ty
(or overest1mat1on) of net domestlc product at factor

cost 1s cancelled by overestlmatlon (or underestlmatlon)

R Y
8-":’!-;"(

of deprec1at1ons and indirect taxes almost completely,

‘| ¥,

result1ng 1n very small d13crepanc1es in the GNP esti-
mates o V‘ | -

In spite bf;tho;e.5igﬁdlscrepaﬁcies in sectoral
net output,we w111 employ - the deflators 1mp11c1t in the
national income statistics (NIS deflators for sectoral

outputs)sto;get the input-output structures expressed:

at constant:1967 prices: This isibecause it is attempted.
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1965 1969
NIS IO (NIS/IO) | NIS IO (NIS/IO)
1. Agriculture ~ = {° 6201 5607 (+10.6%) | 10605 9012 ' ~(+17.7%)
2, Mining. 232 245 (- 5.3%) | 530 588 (- 9.9%)
3. Manufacturing 3400 3184 (+ 6.8%) 5073 5440 (- 6,7%)
4, Construction .. 758 - 835 (~.9.2%.| .979. 1278 . . (-23.4%
5. Transportation, etc. 786 829 (- 5.2%) 1078 1562  (-31.0%)
6. Commerce - : © 2914¢ . 5392 " (-46,0%) | 14075 7299 (=-44,2%)
7. Services 4571 3833 (+19.2%) | 6645 5165 (+28.7%)
NDP at factor cost | 18862 .19927 (- 5.3%) | 28985 30344 . (= 4.5%)
8. Net factor income - o o ‘ P
from abroad ~123 -123 -285 -285
NNP or NI 18739 19804 (- 5.3%) {28700 30059 (- 4.5%)
9. Indirect taxes , o : o o
less Subsidies .~ 1491 928 (+60.7%) | 2297 1884 (+21 9%)
0. Deprecations | 1793 1185 (+51.8%) | 3093 2135  _(+44 9%)
GNP 22020 22227% (- 0.9%) |34090 34077 (G 0.0%)
6. Commerce o , : .| 4075 7299,
Wholesale and Retail Trade ' 2761 4199
Insurance, Banking and Nonbanking Inst. . 1010 . 1020
Real Estate 304 2079
7. Services o 6679 5165
Government Services e 22120 22180
Educational Services . 198 . 389,
Recreational Services S 118 219
. Personal Services . : S hoaeooop1281 2852**
Professional Services 1040 762
Ownership of Dwellings: oo sl 1411 o 'zr;-.a.-.;* v
All Other Industries . v 408 1743

* This figure includes statistical discrepancy (8310). L .
** These figures may not cdirespond exactly to the NIS classificat!on. .

Sources: NEDA S Y (p. 101), NEDA National Income Series
(Number 1) [1973, p. 61] and the two input-output tables.
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1n the present paper to provide a gTowth accounting of the
IQ basas as-consastentlymas-pessrb}e*w1th that of-the NIS
.basiac_ The aggxegation,into,seven Lndystriés above. is also:

i due tb that reason. Table 4 shows the NIS deflators for ’d
i: : o

sectoral outputs whxch are der1ved by the ratio of'net
A t AT B e e E

demestla product by 1ndustrlal or1g1n to 1ts real counter-w

“ipart. Table 4" includes also the Mangahas- -Encarnacion. | :

i u

deflators,’whlch are used in Jurado and Encarnacinn,L1974]

e S U .

for the same purposes. We w111 prov1de the res%!ts Wased
“w_on the latter deflators L&Ler fot“the sake,of camparlsenﬁ
i

Here we' noteconly_:he factwthat, in the case of NIS de-r

_ flators Pprice 1ncrease 1s blgger so that output growth ;“;
becomes smaller than 1n the case of Manoahas Encarnacxon
. v . LT 7‘ |

L Theuresults~bf,deilataon~usang the-NISadeflaterst*"

e & I g o [
110

are presented 1n Tables 5 and 6. The tables conta}n also

} f.

the data for the inputs of-iabar and capital in each 1ndustry
(L and K , i= 1 .. 7), so that all of the data necessary

in growth accountlng are provided in the tables except fori.
the data of varue shares which are derlvable from the o
-orlglnal (i. e.,‘undeflated) input-output tabPes. Note that

the labor 1nputs (sectoral employments).- here are the JLO
R

“

flgures‘based on May series for which the. 1969 data are. w“ -

available. No intrapclitions are made for 1969 unlike the . ..

--.
iy
o
&

Dot nds e HTT
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Table 4.

Deflators for Sectoral Outputs

(1967=1.000)
1/ Mangahas-/
NIS Deflators= Encarnacion2

Deflators 2/
1965 1969 1965 1969
1. Agriculture . 857 1.202 . 866 1.136
2. Mining.. .826 1.132 . 856 1.114
3. Manufacturing .926 1.054 .947 1.110
4. Construction . 876 1.194 .971 1.038
5. Transportation, etc.| .923 1.079 .929 1.062
6. Commerce .013 1.036 .915 1.019
7. Services .886 1.116 .917 1.059

l/NEDA Statistical Yearbook, 1975 (pp. 100-103).

E/Mangahas and Encarnacion (1972, p. 344].
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(

case of growth*acccuntlng baseﬁ on- NIS whlch emplox
Octobér NOVember serles for total employment (L) The

capltél 1nputs (cap1tal stocks at 1967 prltes)[forzseven

f

sectoﬁs here are the results of a crude guesswork i We
| SR e & a .

have ﬁhe data for total cap1ta1 stocks (K) whléh 1s

b

g .
cons1stent w1th natlonal 1ncome statlstlcs (1 e., Canlas-‘

Encarﬁac1oh Hb‘ser1es7u “Wé can compute ‘the capltalioutput
s .

ratlo'for each of the seven 1ndustr1es (kl, i= 1 ...17)

from Maton?Pmnyrt and Skolka [1975] ‘which glvds a detalled

3,
19/ We cmn also

| L
compute the real net optput (V;j‘l =1 ... 7) of %he JO

data On that ratlo for 64 1ndustr1es

basis by deflatlon.zo/} Thb estimates of sectoral cap1ta1
stocks 1n Tables 5 and 6 a}e the results of proratlng

totallcap1tal stocks to each 1ndustry by the" follow1ng

formula' {"'? ! § ;
K = :':‘. kivi . ‘ ; or .{(_/i.'. = kivi H .
: ! ! | :

5 i i

The dxscrepancy between jzk V and K is not neg11g1%1e.

The fqrmer 1s smaller than.the latter by 38% 1n 1965 and

R

by 40% in 1969: This is due to the relatively . small
values of ki'sé since the average_cap1ta1-ou;potAratlos
~ for toethole‘economy (i,éi,izkivi/zvi) are»only.ZjSQ in
1965 and 2:43 in 1969, while the ratios of K to' real

4

[8



o sector.

‘;.:" A:. 29 - .

GNP -are 3.35 and 3 47 respectlvely 21/ However, the esti-
' mated cap1ta1 stocks 1n fhe manufacturlng sector here are,.
”ifat least, nqt contrary to the available census data for .

the establishments with five or more workers in that -
22/ | o

3.3, Growth Account1ng of the IO Ba51s (Measurement)

o Table 7 summarizes the final results both for
industries and‘for aggregate nationaleconomy. It also:
nd1cates the 11nkage to the measurement of the NIS ba51s.
Computatlons of the 1ndustry growth accounting are based
on formuia (29),- where the prxmary factor inputs le S
are represented by labor 1nput L and cap1ta1 1nput Ky

'.(1 e., x11 %Mti and le 'Ki, i= l ;ﬁf 7). 23/ Note that
labor and cap1ta1 here are assumed to be homogeneous .
within each industry but not._ so between 1ndustr1es, be-“
cause (average) wage rates and (average) rates of return
to capital differ betweeniindustries;' Growth rates are -
computed by usingf1965 values as base, while value sharesﬂ
here are the arithmetic averages of those derlved from 1065
and 1969 1nput-output tebles " This is an approx1mat10n 'to
formula (29) or other formulas expressed in terms of con-
,tinuaus"uariahles, so that certain approximation e:rors_ate
:,unafeidebie_in_cemnutetigns.d'Grpwfh accounting of the total

[ E R I T
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Table 7. Growth Accounting of the IO Basis, 1965-1969

(%)
. V. Vo - L, Y SR 1
Industries:lJ L= (1—6 ) Z Ek ki . ki, e.wi; 1y e,wk,'_l.+ T
. Vi » ANV Vg TRTLy 0 TRIEK; g

1. Agriculture: < 17.5 = .152 x 59.9 + .390 x 3.8+ .458 'x 17.1 + (- 0.9)

(9.1) (1.5) (7 8) .
2. Mining: 72.0 = ,337 x 72.8 + .201 x 6.2 + .463 x 92.1 + ( 12.4)
o - (24.5) (17 3) (42 6)
3. Manufacturing: 50.1 = .641 x 38.1 + .106 x 13.5 + f254 x 531 + ( 10.8)
- ’ (24.4) IR ¢ DY) B (13.5)
4. Construction: 10.4 = .529 x 28.1 +.240 x 16.2 + .231 x 16.4 + (~12.2)
” (14.9) (3.9) (3.8) ‘
5. Transp. etc.: 43,3 = ,366 x 16.6 + .276 x 5.4 + .358 x 63.2 + ( 13.1)
. - (6.1) (1.5) ‘ (22.6)
6. Commerce:; 30.5 = .195 x 63.1 + .261 x(~1.9)+ .545 x 24,0 + ( 5.6)
(12.3) (-0.5) (13. 1)
7. Services: 8.3 = .265 x 35.1 + .487 x 15.1 + .249 x 4.0 + ( -9.3)
: (9.3) . (7.3) : (1.0)
: 2/ a— R « R e
. Lo g-e).l . . L K I
Total econom?- F Y 1 9) U,+ ewi. I + ewk..K + T
(Divisia L - ' ; L =
aggregation): 31.3 = .374 x 40.7 + .268 x 8.6 + .359 x 29.8 + [3.0]
. , [15.2] . . [2.31 ..+ . [10.8]
Total economy (NIS base):éj Y _ . L K P
—=Ww =+ w - F ="
y L 1. K K P
Y 4

From input-output tables:—

(Divisia aggregation) 25,6 = .428 x 8.6 .+ .572 x 29.8 +.[4.8]

[3 7] [17.0]
Fron natjonal income 23,6 = 428 x 5.4 + .572 x 28.1 + [5 2]
Series:2/ v (203 0 [16.1)

(Simple aggregatlon)

R 7:)
ljSee formula (29) . (w labor share in the i-th 1ndustry and Vg -l—w )

Li
Z/See formula (31) . (Wi = labor share in the total economy and wg = l—w )
3/See formula (32) . (wL = labor share in the total economy and wg = l—w ).
4/

—~'See formula (33).
5/Smllar to Table 1.
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economy is the weighted average of the components industry
growth accountings with values of total industry outputs’
‘as ‘weights (see ‘formula (30): which is equivalent with -
formula (31)). ‘It is the result of Divisia aggregation,
so that not only output (y) and intermediate input (U) "=
but also labor (L) and: capital (K) are expressed in-terms
of Divisia quantities.

‘In'Table 7, growth accounting of the NIS basis
is shown in two ways for the total economy. - One is derived
from the input-output tables by using formula - (33) and
‘is expressed in terms of Divisia quantities.  The other-
is based on the national income series and corresponds
to the growth accounting of Subsection 3.1;3ﬁ/ The
difference between the two .depends on the method of
aggregation in constructing the quantity-data, i.e., the:
 Divisia aggregation or ‘the simple aggregation (which
means the simple-sum of components(quantityﬂvariables);:»
For example; in the case of labor inputs, the ‘growth -
rate of Divisia quantity is 8.6% while that :of ‘total -7
employment (sum of employment in each industry) is 5.4%.
The gap between the two growth rates can be interpreted: .
as the growth rate of labor quality, which“is 3.2% in
this.case, provided that the relative (average) wage.

rates between industries are a good measure for the
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relative efficiencies '‘or qualities of labor between- -
industries.zé/ ‘A similar interpretation may be made
also for capital and output, noting, however, that capital
stocks-in each industry are the results of a guess work
and real:GNP is the sum of the real expenditures but: not.
the sum of the real industrial outputs delivered to final
demands.

In Table 7, a considerable growth in productivity
‘is ‘observed between 1965-and 1969 for the aggregate economy.
It is 3% (or 0.7%-at the annual cempound rate) -on the IO
base, ‘while it is about 5%.€or . 1.0% at the annual compound
rate) on the NIS-base.  The manufacturing sector has the
biggest positive contribution (3.6% =:.3336 x 10.8%) to
this increase . in aggregate ‘productivity, since its -
productivity growth (10.8%) is one of the biggest and its
value share (i.e., thefﬁeight:.3336 in aggregation).is
dominant among“others,zg/r In-the manufacturing sector, .
gorwth: of intermediate. inputs (38.1% in Divisia‘quantity),
growth:of labor input (13.5%) and growth of capital. input
(53.1%) are considerably large but, still, a large producti-
vity increase is observed: due-to a much larger growth in.
total output (50.1%). The services sector, on the other.
hand, has the biggest'negative contribution (-1.4% = .1499

x (-9.3%) to the increase in aggregate productivity by- the
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for the sake of comparlsopzmwlgblgms_shows the final re- _
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similae: reasons‘lnlthe opp051te d1rect1on. - Note that,

in each 1ndustf§,v£np;t growt% glggg output growth means

the- growth. in the corresponding input- coefficient (See
equation (6)). In the manufacturing sector, for exampié%*ijz
tne growth rates of 1nput coeff1c1ents are "-12.0% for

1ntermed1ate goods (1n the welghted average sense}, -36. 6%

_for_labor'and +2,0§;§qp capltal,nso that theﬁproduct1v1ty

}increaée in the maﬁufacturing SéctOr is heavilywdependent

on the 1ntermed1ate goods sav1ng and labor sav1ng techno—

- N

logieg\ / The same 15 true fbr the sector of transporta-
thﬁ; communlcatlon,istorage ond utllltles, and the 51m11ar
1nterpretat10ns may be made for the other §ectors. ﬂ
.In.Table 7, product1v1ty~decrease or negative - .
productivity change is observed for many industries. Fmisiic:

is mainly due to the relatively slow growth of output in-

those LnduStrles. Our 1ndustr1a1 outputs in real terms .

Tare obtalned by deflatlon using “the NIS deflators (Table 4)

. i ‘]/ '
i e 2 ST e mmdaedid e

The NIS deflators indicate sharper prlco 1ncreases 1n

;r( b

,almost. all 1ndustr1es .compared:-to the Mangahas Encarnac1on
deflators (Table 4). Therefore, it seems worthwhile to

-pronde the growth accountlng Fased on the 1atter deflato:s

e

sults, which are obtained completely in the same way as

the results of Table 7 except for the use of aifferent
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- Table 8. Growth Accounting of the IO Basis, 1965-1969
(Using Mangahas-Encarnacion Deflators)

1. Agriculture: 25,7

~J152 x65,1' #.,8390x- 3.8 + ,458x'18.4 '+ ( 5,
(9.9 (1.5 (8.4) .
.337 x 71.9° + .201'x '86.2 + .463%'87.27+ (-0.
e o (e4)2) . Q17.3) . . (40.4) .,
3. “’Mahﬁf'é'c:mringAIS 8= ,641 x40.9 + .106x 13,5 + ,254x 41.3 + ( 7.
, (26.2) . ., (1.4 i (10,5) -
4, Construction. 40 8 = .529 x29.5 + ,240x 16.2 + ,231 x 40.7 + (11.
SR . (15.8) - : oo (3,9) 0 i i 9la) e
.366 x 17.5 + ,276x5.4 + .358x59.2 + (17,
(6.4 - (1,9 ° C(21.2)
6. Commerce‘ 33.0, 195 x 71.4  + .261 x (-1.9% ,545 x 21.1 + ( 8.
) o (13.9) 7 (<0.5) (11.5)
7. Serviees: . . 18,1 = ,265x38.5 , 4+ .487 x 15.1- 4 249 x “7.4 + (=1,
(10.2) (7.3 (1.8

2. Mining: ' 81,1

5. Transp. etc.. 46 5

SIS RIES

(Divisia
aggregation): ., 35.4

374 x 44,1 .+ .268x 8,6 + .359.x27.6 + (6.
(16 5) ( z 3) (9.9

2 AT : St s
Tota o) NIS ba e
From input-output tables: A B reea et ieoel it
(Divisia aggregation) 30,2 ° ,428x 8.6 4+ .572x27.6 4+ (10,
From national income series23.6:= i+ ;438:x 15,44 572 x 28,14 ( 5,
(Simple aggregation) (a2, 3) \ - (6.1

IR ;‘: 4_ : "_- N A ) ) P \ (E« ‘)

i

(See the footnotes to Taple 7),
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deflators.zg/ The new results show, of course, upward

revisions in output growth resulting in the corresponding
upward revisions in productivity growth with the exception
of the manufacturing.industryuggf - The observed productivity
increase is positive in many industries and; even if it is
“negative; it.is very small in absolute value." TIn:this
sense,. the results of Table 8 may be regarded as' more
plausible than those of Table 7.  Taht means that the NIS
deflators may not be so appropriate as the Mangahas-
"Encarnacion deflators. It seems to the authotr that the
plausibility or reliability in the national income ‘series
~o£rNEDA'§i6u1d be checked at least about the dataon'
"net domestic product by industrial origin at-1987 prices,"
since -the :NIS deflators here are defined 'as the ratios of
nominal values to real values in industrial het products.

: .According to Massel [1961}, aggregate technical’
progress .can be decomposed !intotwo parts: ‘intra-’
industry technical progress, 'which is-a weighted average
+-0f the component -industry technical:progress, and inter- -
industry- technical progress, ‘which arises from an‘inter+
industry s$hift in:resources. Noting that his concept of
output is met or value added and his concept of “dggregate
outptit s the simple 'sum of comporents net outputs (in -’

real terms), we can apply His analysis to our case of
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input-output framework which allows explicitly: for
intermediate inputs. .In other words, total (aggregate).

wtechnical progress. can be computed by using the last.. .,

+ »€olumns.- (subtotal) of Tables.5:and 6, .while. dintra- ..

industry technical progess..can be computed by taking .

a weighted average of the components -industry: productivity
changes (Table 7) with the output (quantity) shares. in-
1965;@s weights. -Inter-industry technical progress is,:.
then, the-differencerbgtweeg_g&g above two: -The results
are;summarized in Table 9, which includes also the results
based.- on: the Mangahas-Encarnacion deflators for the; sake
of compdrison. :Though some-approximation errors mentioned
‘before are contained in»thezcomputations,ég/;it can: be . -
said, that a 'positive: inter-industry technical progress.;:
is;observed between 1965 and 1969. . This result. on the:.
aggregate economy is consistent with the comprehensive
study of Williamson and Sicat [1968] who conclude,-after
careful observations.on inter-industry technical progress
in-the manufacturing sector, that decontrol and devaluation
had: important positive effects.on the better resource -
allocation.in. that .sector. Their.conclusion and our
result, however, .may have to be discounted to some

extent in the sense that the inter-industry technical. .
progress vanishes if the.Divisia . method. is used- in. -

aggregation.




Table 9. ‘- Té6tal Intra-industry and Inter-industry Technical Progress

@)

Technical _ Output _ Contributions of

progress BTowth ;i termediate labor capital
v ‘ © inputs “ihputs inputs
Total 4.7 = 303 - (141 + 1.4 + 10.1)
(1) = Intra-
industry 2.6, = .30.3 - (149 + 2.4 + 10.5)
+ Inter- . v Ceer L sl ¢
" industry 2.1 = 0.8 + 1.0 + 0.4
Total 7.9 = 347 - (153 + 1.4 + 10.1)
(2) = Intra- | | |
industry - = 6.6 = 34.7 - (6.2 + 2.3 + 9.7)
®
.. + Inter- : S 2 . . o
industry 1.3 .= 6.9 + 0.9 - 0.6

(1) = based on the NIS deflators.

(2) = based on the HangahaS'—-Encainacisn deflators.
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4, Concluding Remarks

In this paper, we have presented a methodological
-framework:for. growth:dccounting on the basis .of input- . -
output (I0) tables and provided a corresponding measure-
“menit ‘on the 'Phil"'ipﬁi"ﬁ'é""'e’:c'é’xi’bnig?”usirig the 1963 and 1969
1nput outpat tables of NBC and NEDA . We have also
attempted to show exp11c1t1y the llnkage to the con-
rent1onal measurement which is based on set1ona1 1ncome.“
' statistics (NIS)! ~Growth accounting of the NIS basis"
may be operationally better than that of the IO‘bgsis
" in the light of data availability. However, as our
methodological analysis has shown, the 1atterqis'gﬁeoretically
‘better than the former in the light of the treatment of _
1ntermed1ate goods In the crowth accountlng, therefore,
measurement of the NIS bas1s must be checked and supple-

- mented by the measureément of:the IO basis as muchues o
possibleﬁ: Thls has been pursued 1; our emplrlcal analy51s
of the Ph111pp1ne economy. Our measurement, of course,
“cannot be said to be very reliablé due to the insufficient
availability of basic data. /ﬁspecially;.capitakrstocksf}
by industry arethe results of a guess :work.: Neither
different types of labor (classified by age, sex, education

etc.) nor different types of capital (structures, equipments,
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Ainvéntériés;ildndieté.) are»éllgwed for. Working hours

and utilization rate of capital are not introduced, eithér.él/

Our measurement therefore, must'be revised and improved-

g

in accordance witﬁathe'improveméht of the basic data both

in quality and in availability. ad
{ \
K R
j t"" N
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Appendix. Proof of Equations (13), (14) and (17)

T
T

Wi . ki Pi%ji . P 1) .
( fa7y, akl +§§qu1 ~ (equation. (12))

1

Z q Y (Z qukl ;ilﬂa»zplxll ;Ll_) e
k q Vi ay L TqLY. i1/

g Wi (ﬁ L S T f.u)
ik Wi Yko§7 % %3

LA Y5 ey W i 5 Pi%i L Ni
iM% Vi ik MY Va5 Ryi 0 XNy

GV . ¢ Wi L Vi

) =oAL
i Y Ry g 0y § ql g
£p.X, X, s
. g’; ©y i
Wi 5PN 1 PJ i N

RS U e SR s S S L S o ;;_
iRy vy naps ¢l O Eayy 5 o TXy X,

(from (7) and (8))

q.y q.U. b.X. X
z 171 _]'._ - (1_6) Z 11 . __!._ -9 z ! E
i 293 Yi i zqifi Ul J sz J X;L

‘(equation (14))

]
—
|._a
(D
| —
c::(c:-
S| 54
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;1_ 3 fixxj X5 (equation (16))
i Piky X5
i WYy 5 %y X
Wi Vi qlui.l_l_j;)_z_fi;i')_(l
;i Y o § My Ug 7P X
q.y’ y q U. p.X. X
¢« — = (1'6) 2 o 6. z ‘
Ty; T V; i Uy i 5% Ki'
£q.Y. q:Y- 1 q;Y;
e iy _Hi.T .y A1 T (equation (17))
MgY; “Iqy;  opb CIag¥; gl
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v
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L . ing .-
ass¢ciate.professor at ‘the University: of the|Philippines
Schoql;ofi.cdnomfts.“'fhelautrdr’WiBheS'to‘ekpres§ his
appreciatién to Professor:Harty T. Oshima fo his; kind
instrugtions onudaEa~andw?eseqrch-materials elated to
his ipaqer,,f This study was supported by The Japan Fdundation.

B S S P 2
~ T I T R O B O Pt
ﬁor?thé gr¢wth accounting in.deneral;- see thé two!
comprehensive surveys on ethodology and mea$ureant
;gadg bﬁ Nadiri 11970, 19721, © i
i ERT e i 2 i

- ! . TR T : ! "

_ A . : z S b g
A s{miuaf74nalysis using iheﬂlgélfihpﬁtéoutpﬁt table
4s left tgibe finishéd by those 'who know the  table =
yery-well, isince-it-is said that ‘the 1961 table cpntains.
|#@ misleading data compilation ifor capital formatibn. =
Palance [1974] attempts’ to analize .the.changé in ! o

fgechnical'¢oefficientsfbs$enxia11y4in‘th&{same way as

fhe-present paper using the 1961 and 1965 tables.. How- "~
'eve?, her analysis is..incomplete to be called a growth
;accdunting, since it deals with intermediate goods and

;fmpérts;oniy~1eaving;primdrx,ﬁactorlinputs;unexplainedtg

The 'study qf Lampman{1967] id the first attempt to
providei a growth accounting fdr the Philippine (pobst-
war) economy. See his paper for the Denison-type:
Lo T R TR S
@his view was  expressed in the author's previous :
paper (Ezaki [1971]). It will be restated here

compactly. ! The same view is proposed recently by R
Sta4 [1974}. -} : f ; .
&mpdrtsiatﬁ assumed to’ be perfectly compétitive. so =

;hag they“appear in the: final démands side'ogly. i In-
direct taxes can be regarded-as the inputs of govern-
ment services. They are treated as proportignal to
capiital: inputs in the actual measurement.

o L ;. : ' R ; ?
ForitheéDiﬁisiaJindex; see Jorgenson -{1966], Jorgenson
and IGriliches [1967], Richter [1966], etc. .
DU BT R S R |
: T . AT Lo ;
Strictly speaking, these'marg1na1_cpndltlons_shouid be

wriﬁtengas
!

{
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}‘qifi : Q. (k=1 n) and
. i < srae e .= :. B
qifj = P; (=1 ... m)

By conventions (or as a result of profit maximization
under non-negativity restrictions), the input quanti-
ties (yki or xji) are regarded as  zero when the in-

" gqualities hold above, so that the identity (1) is

always valid and consistent with the marginal conditionms.

/' Leontief et. al. [1953], pp. 31-35.

8/ See the appendix for the proof.

9/ See the appendix for the proof.

10/ y in the equation (16), of course, means Divisia

“quantity for final demand so that Y _must be - .

measured in the éexpenditure side of NIS. 'Sometimes
Y ‘is‘measured’ in the factor input side by using real
value added, but this is not precise even as the :
conventional measure.  Note: that equatijon (16) .+ =
corresponds to the aggregate productivity change
based on NIS.: - T N

11/ see the appendix for the proof. o

12/ Let: us consider a constrained maximization problem
where the objective function i+ T AT T

Z = f(X1 slele e Xn)

is .maximized subject to the constraints. -. . . g
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under the given parameters b,....b_ . Then we can
prove easily the followingmuséful.p?qperty:

2t _ N agJ(xl*...xn*, bl"‘bs) k=l ... s)

where Z* and xi*’s are the optimal solutions and the Lagrangean

L= Z+§XJ' gJ(xl‘xn’ blbs) (AJ " Lagrange ;@Fiplier)'

This is a little extension of Hadley [1964, Ch. 3],
for example. i

-

See Ezaki and Jorgenson. [1973a, 1973b] for the .
reasoning.

L

Note that this ratio allows exactly neither for the

labor. part of "entrepreneurial .income of persons'

r..hox. for the labor .income of unpaid family workers.

We get' a very Similar result eVen”When:wé‘USe”the;
ILO data for total''employment and the wages' -- GNP”
ratio of Canlas, Encarnacion and Ho [1975, Table 1, R].

See Power and Sicat [1971])."

‘The ‘NEDA-Btatistical Yearbook'1975 provides a 12x12

transactions table for 1965, which is used here:in
computations. We employ the IO tables at producers'
prices simply by reason of convenience.

The treatment of' "Unallocated Sectdr® in’ the ‘1965
table is different in that we include it in the

; ''Services™ sector without prorating it.to all

industries.



25/

ky = .4,-;.50>,_ k"S":".— 6-‘:0.7""‘1(6 = 1'15)- and k.
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The 64 k's arehWeighféd averaged!intb_thé 7 k's
using values added in 1965 IO-table as weights.
The results are: k, = 2.04, k2”=-5,00, kg = 2.39,
7 f 3.10. .
i) S :
The resultsﬁare included in Tables 5 and 6,,i;e,,
the row of subtotal corresponding to real value
added.

The average incremental capital-output ratio. used

in estimating K is 3.34 (Canlas, Encarnacion and

Ho, [1975, p.-22)). The average capital-output ratio

in 1965 computed by Paukert, Skolka and Maton [1975,
p..222) is 2.376.which is (should be) almost ‘identical
with our result above.

See '"total book value of fixed assets" in Philippine

Yearbook 1975 (Table XVI.2, p. 574) and compare 1t
with T'census value added" there.

It is again assumed that inputs of govetﬁment services
such as "indirect taxes less subsidies' are proportional
to capital inputs (See Tables 5 and 6). o -

. The. correspondence-is not precise due to the different
“data on labor share and labor input. The exact

correspondence can be given by the following growth

_accounting (%): Ce

2316 = 44 x 10,1+ .56 x 28.1 + [3.5]
T (481 s

The relative wage rates between industries (basea:on
the average.of the 1965 and 1969 average wage:rates.. .
in each industry) are: T S T
(1) 0.428, (2) 0.268, (3):1.000, (4) 1.355, (5).1.188, ..,

(6) 1.549, and (7) 1.598



W -0
1 (3) 3.68

= 48 =~

where the average wage rate of manufacturing sector .
(3) is taken as base. Note that, in Table 7, the .
Divisia quantity for total labor inputs is give by

the growth rate which is the weighted average of

the components growth rates. When we construct the
aggregate: quantity in efficiency units by using the
above relative wage rates, we get 9090 (thousand
persons) for 1965 and 9783 (thousand persons) for .
1969, so that its.growth rate is 7.6% and the . -
corresponding -quality.change becomes 2.2% which: -

is 1% smaller than in the case of Table 7. BT

Contributions .to the aggregate productivity, change
by seven -industries are as follows: - -. -
.1998 X (-0.9%),.(2).-0.23

L3336 x 10.8%, (4) -0.7%.

T

0144 x (-12.4%),
0539 x (-12.23),

n
]

(8).,0.7% = .0505 x 13.13,  (6) 1.1% = .1971 x 5.6%,

: .to the aggregate_productivityuchargeuﬁ.O%,f

N SYRT

G

7 10.8%:= .641 x 12.0% + .106 x 36.6% + .254 x

The sum of the above seven contribution is, of course, equal .

Growth accounting of the~manufactufing sectbr can
be rewritten as follows based on equation (6):

. (-2.0%)
e [7.7%] o [3.9%) - . . [-0.5%]

Note that the stimates of industrial capital stocks

are slightly different as a result of using different
deflators. Note also:that the difference in the growth
rates of total capital stocks between Divisia quantity
(27.6%) and simple sum (28.1%) is negligible in this

o Ca88q . - B R

29/ Contributions to the aggregate productivity change

(6.7%) by seven industries are:
(1) 1.2 = .1998 x 5.95, (2) -0.03 +/.0144 x {-0.8%),
(3) 2.6% = .3336 x 7.7%, (4) 0.6% = .0539 x 11.9%,
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(5) 0.9% = .0505 x 17.4%, (6) 1.6% = .1979 x 8.1%,
(7)) ~0.2% = .1499 x (-1.28).. . . .

:Thqrefore?ain%the’present‘measurement;‘the,contri-
bution of ‘the manufacturing sector is not so dominant
as in the previous measurement.

QQ/VIﬁigfiéﬁffﬁé:éspeciélly;fbr‘the,éggregatidgwof

“intermediate inputs.

31/ See Bautista [1974] for capital utilization in the
manufacturing sector. : ' ‘ R
el Tl SR
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