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A Disaggregative Model of the Philippine-
Economy, 1949-65: . Provisional Specification

Romeo M.,Bqutisfa
‘This paper describes a tentative formulation of the
econometric model of the Philippine'economy at a diéaggre—
gative level which will ﬁe estimated and used: (1) to
examine the nature of the trade-off pessibilities among
the poliéy objectives of dutput growth, price stability
and external balance that existed during the period from

1949 to 1965°

, and (2) for purposes cf planning and fore-
casting, upor. proper modification of the estimated model
to correspond to the altered economic environment in the

years beyond the observation periodz. The premise is that

interrelations in particular sectors and/or in the aggregate

are best seen in the light of the rmeneral economic structure

of the economy during the period of study and that their
empirical evaluation must take into account simultaneously
the feedback effects inherent in a dynamic, multi-sectoral

system.

It is necessary to emphasize at the. outset the
tentative character of the model as specified below. Only
minimal use of data was entail=d, purposely d~ne so to
avéid‘biasing the model towarc: statistical "goodness of

fit" at a possible sacrifice in economic content in this



initial stage. Such consideraticns of course have to be made
later for the model toc be operaticnal and also since there
are competing hypotheseés (initially less reascnable in one's
judgment) that must be tested. It seems only natural there-
fore that some variables in the model belcw may be deleted
or others introduced, the lag étructure revised, etc. in the

course of statistical estimaticn and analysis.

The structure of the model centers around the deter-
mination of price, output and foreign trade variables. For
reasons given below, exogeneity of the money supply and wage
rate variables is assumed. Other significant features of the
‘model are discussed in what fcllows as a prelude to its formal

specification:

(1) Treatment of foreign trade:

Philippine imports and exports constitute only
a slight fracticn of total expérts and imports of her
principal suppliers and purchasersg. Therefore, the
small country éssumption is appropriate; foreign demand
for exports and‘supply of imports may be taken as per-
fectly elastic, implying exogenously determined import
and export prices (in foreign currency). (These prices
are distinguished in the mcdel from the domestic pPrice

of exportables and of imported gocds.)

Roughly a fifth of domestic production in the

Philippines enters foreign trade and about the same
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percentage of consumption is imported. Transactions
with the foreign sector of course extends beyond
merchandise trade but for the purpose of the present
study extérnal balance as an objéctive of economic
policy is approximated simply by trade balance.
Merchandise trade is the largest item in the Philip-
pine balance of payments and the trade balance has
always been severely adverse whenevér the international
reserves position detericrates sharply -- aé demons -
trated by the steep falls of reserves in the years
1949, 1955, 1957 and 1961”. Restrictions on invisiblesg
and capital movement were part of an extensive program
of exchange controls in operation throughcout most of
+he period; consequently, pursuit of external balance
was not hindered by speculative invisible and capital

outflows.

(2) Aggregation:

One major criticism against Keynesian macro-
analysis is that it is “too aggregative". This objection
applies with greater force to the study of the short-
run problems in a small, open economy, where there are
a few.disparate sectors confronted by supply and demand
conditions specific to.each ones. The varying extent
of substitutability in production and in consumptioh
of their products suggests that much will be gained if

separate treatment is given these sectors. So-called



stru;tual changes that chéracterize the behavicr
of_developing econcmies over time may in fact be
shaped by the nature 0¥ the exogenous forces acting
on each secter and by the mutual interaction of

these sectors.

The disaggregation scheme adopted in the
Present study reflects the concern for the similarity -
of markets in the demand for and supply cof commodities,

Commodities are categeriked as follows:

I. Agricultural gcods, produced domestically

A. Focd
B. Intermediate goods (Non-foods)

1. Used domestically
2. Exported

IT. Industrial goods, produced demestically
A. Consume:r goods, consumed domestically
B. Intermediate goods, used demestically
C. Capital goocds, used domestically

1. Durable equipment
2. Construction

D. Exports
E. Change in stocks

ITI. Imported goods

A. Agricultural food
B. Industrial consumer goods

C. Intermediate goods
D/ Capital goods
IV./Services

V. Public goods (government-produced)



t 1s of course pcssible to gain additional realism

by further disaggregaticn but which would not seem warranted
by the added ¢ost in data collection and computation werk
and also inasnmuch as this study is concerned with the over-

all behavior of the eccncmy.

Data availability has been indeed a major concern
in the process of disaggregation, as well as in the speci-
fication of the structural equations discussed below. Two
recent developments have considerably improved the data
situaticn for the purpose of this study. The recent work
of a visiting research team from the National Planning
Asscociation has produced much improved estimates of inter-
sectcral and foreign trade flowss. A consistent and
comprehensive set of éstimates of real flows in fhe Phil-
ippine eccnomy for the period 1949-65 given in / 16 7
represents the éulmination of the NPA team's examinatinn
of Philippine data. The classification cf commodities
adopted in the present study corresponds clozely to the '
framework used in the preéentation of the NPA estimates.
More recently, a revised official National Income Accounts
statement for the period 1946-67 was published7, and as the
NPA estimates made use of sectoral value added and other
items in the previcus Naticnal Income Accounts some modifi-

caticn of the forymer will have to be done.

Some cbservations may be noted at this point with

reference to the disaggregation scheme shown abcve. First,

O



the entire output of food in agriculture is consumed
domestically and hence agricultural exports consist Cnly

of intermediate products, part of agricultural intermediate
goods cutput being purchased as inputs in demestic indus-
trial preduction. Secondly, capital goods and intermediafe
goods are distinguished according to whether they are
produced domestically or imported; this is done to be able
to study more closely the increasing dependence.of dbmestic
industries on imported producer goods during the pericd of
controls. Thirdly, the influence of foreign trade on
domestic prices is put into sharper focus by distinguishing
between tradable {(agricultural and industrial) and non-
tradable (services and government-produced) commodities.
Finally, government is treated as a production sector
engaged in producing collective consumption gcods (national
~defense, public héalth, etc.) not otherwise forthcoming,

making use of non-agricultural intermediate goods.

(3) Supply constraints
Keynesian macro-models generally assume

demand determined output with supply adjusting elastically.
This is clearly not valid for the less developed countries,
where supply bottlenecks are a dominant problem. .Supply
~constraints are represented in themodel somewhat differently
for the agricultural and industrial sectors. Anticipating
the formulation discussed more fully below, a supply function

for each of the two classes of agricultural gcods describes



output determination, quantity of production assumed to
adjust dynamically to changes in the relative prices of
output and inéuts. In industry, an aggregate production
function.expresses éurrent output in terms of the quantity
of inputs which include agricultural intermediate goods,
imported intermediate goods, and the stock of domestically-
produced and imported capital goods. 1In addition, individual
demand functions are specified for the sub-classes of in-

dustrial goods.

(4) Prices
The role of prices as a signalling device in

production and consumption decisions becomes important --

an immediate consequence of disaggregation. The price of

substitutes are entered‘as arguments in the supply and
demand functions -- a feature in the present model never
observed in aggregative models where substitution effects
are inevitably concealed. The price of each commodity in
turn is influenced in part by the level of production as
expressed in the price equation. Thus there is postulated
a mutual interaction between price and quantity of the

product rather than a unilateral direction of causation.
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vThe movemept of prices over time has implications
on the nature of the structural changes that take place in
the economy. -For example, the substitution of domestically
produced consumer goods for imported ones may. have been
rapid during the period of controls in the Philippines for
two related reasons: (1) imported consumer goods wefe
curtailed severely, resulting in a sharp increase in the
domestic price of consumer imports relative to the price of
domestic substitutes; and (ii) imported producer goods were
not controlled to as much extent as consumer goods, the
relatively low price giving impetus to further growth of
consumer goods producing industries. Similarly, the wide-
spread shift ffom food production to export production
within the agricultural sector may be explained by the con-
tinuiné policy of the government to maintain the agricultural
food price at a low level through liberal imports of 'food;
post-war export prices (in domestic currency), moreover,
showed a marked upward trend espeéially after 1960 when the

effective exchange rate for exports continuously‘rose.

The stage is now set for a presentation of the
structural equations and identities that make up the model.

The theoretical background of each equation is discussed and



the<§ariables appearing in it are defined. The order of

presentation of the structural equations, designated for

convenience by their dependent variables, is as follows:

A. Domestic supply equations

Supply of agricultural food

Supply of agricultural intermediate
goods

Supply of industrial goods

Supply of industrial exports

B. Domestic demand equations

9.

Demand for agricultural intermediate
goods :
Demand for domestically produced
industrial consumer goods

Demand for domestically produced
industrial intermediate goods
Demand for durable equipment
(domestically produced plus
imported)

Demand for construction

C. Domestic price equations

1o0.
11.

12,
13,
14,
15,
l6.
17.

18.

Price of agricultural food
Price of domestically produced
agricultural intermediate goods
Price of domestically produced
industrial consumer goods

Price of domestically produced
industrial intermediate goods
Price of durable equipment
Price of construction

Price of imported industrial
consumer goods

Price of imported intermediate
goods

Price of imported capital goods
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- D. Value added equations

19, vValue added in agriculture

20. Value added in industry

21. Value added in services

22. Value added in government
A. Domestic supply equations

There exists a rather voluminous literature on agri-

cultural supply functions in the less devéloéed countries.8
The preponderance of evidence now appears to indicate that
despite the existence of some forms of institutional
.qonstraints, farmers in the developing economies do respond
to economic incentiveé significantly even in the short-run.
The term "significantly" is used, one must add, in the
statistical sense of being different from zero., Now the
range of published estimates of price elasticities id rather
wide and each estimate seems specific to a product,
geograpﬁic area and time period investigated. This ié
understandablg in view of the differences in the gestation
period of diffe;ent crops and in the degree of culturél and
other restraints in agricultural adjustment for different
countries and in different time periods. Two -observations

may be noted, however, on the pattern of estimates as it

relates to the present study: (1) non-food crops tend to,
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be more price elastic than the food grains, probably due

to the higher degree of commercialization in the non-food

sector; and (ii) annual crops tend to adjust more quickly to

desired acreage than the perrehials,.as might be expected
from the latter's longer gestation period ZE;Vpp. 14-L27.

In the Philippines rice and corn are the dominant food
crops and happen to have shorter gestation periods than
coconut, sugar, and logs -- the major non-foods. Therefore,
supply considerations suggest at least a division of agri-
cultural goods into food and non-foods (intermediate

products) .

On the demand side, the reason for disaggregating
aéricultural products into food and non-foods is even more
obvious. The Philippines do not export agricultural food
s0 that demand comes only from within. Agricultural inter-
mediate products, on the other hand, are either purchased
domestically'as intermediate goods for industrial produdtion
or exported. As this study is alsc concerned with the
determination of agricultural prices, such distingtion seems

appropriate,
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It is of course more realistic to distinguish agri-
cultural products more finely, possibly to the level of in-
dividual crops, when on- tries to explain the movement of
agricultural'output over time. However, supply elasticities
‘are also known to differ widely for differént.regions9 so
that estimates pertaining to individual crops still represent
rough averages for the country.v At any rate, it is doubtful
whether the gain in accuracy over the two-way classification
adopted here would offset the added costs entailed in
making the model more complex. This is a recurrent theme
that aiso forms the basis in the choice of the level of

disaggregation in the other sectors.

Turning to the specification of the supply functions,
two principal behavioral assumptions used concern
(i) equilibrium relationship between the level of output
and rélative prices of output and inputs, and (ii) incomplete
adjustment to equilibrium butput. |

(i) Relationship between equilibrium output and
prices:

Agricultural producers are assumed to have in mind
long-run (equilibrium, desired) relationships between the

levels of output in food and non-food production and the



relative prices of the two classes of commodities and re-
quired inputs. Thesevrelationships are calculable given the
agricultural production functions and tﬁe set of input and
output prices. It is assumed that this calculation by the
producers is consistent with profit maximization so that an
increase in the ?elative price of say, non-foods will lead
them to adjust to some dosired production mix with relatively

10
lower output of food.

Area planted seems a more appropriate depéndent
variable to use, as is done with few exceptions in previous
studies involving individual crops. It clearly reflects more
accurately planned production compared to realized oﬁtput
which is affected by variations in yield, which in turn is
affected by exogenous factors like weather conditions and
technical change.ll In the present case, two relevant
considerations are the aggregative nature of the agricultural
products under study and the difficulty of obtainiﬁg reliable
data‘on area planted. Production of agridultural food and
non-foods is widely dispersed geographicélly so that the
effects of different weather conditions on average yield

%

may well be mutually offsetting. Technical change has not

been an important factor in Philippine agriculture until
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very recently.12 Hence the yield factor may reasonably be
.

subsumed under the random error term in the regression. ‘A
more compelling reason for taking output as the dependent
variable in'the supply equation is that the available in-.
formation provides data on area harvested rather than area
planted with no guide at all for the nécessary corteétion.
In addition, area data are generally regarded as weaker than

. 13
published production data.

Most investigations of agricultural supply functions
do not include the price of inputs as explanatory variables.
Clearly, these prices are relevant to production plans and
unless constant over the period of observation or assumed
a Efiori to be only a minor influence on output decisions,
they should appear in the supply equation. The non-agricul-
tural wage rate for unskilled laborers proxies in the
present study for the price of agricultural labor - for
which available data leave much to be desired.14 The
opportunity cost of laborers staying in agricultural pro-
duction is given by the wage rate fof unskilled laborers
outside agricultufe multiplied by the probability of new

migrants from agriculture finding jobs there. It does not

seem unreasonable therefore to expect that changes in
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agricultural wage rate should parallel the earnings of un-

15
skilled laborers in the non~agricultural sector.

Prices of other inputs in agriculture are neglected
in the model on the assumption that they exert little in-
fluence on output decisions. Expected values of the deter-
minants of desired level of output are assumed to correspond

simply to their values in the previous period. Thus formally,

* c Aj / Aj / 12
A, =f£f. (p T ;0 i,3 =
it = Fp e/l wt 1/P¢ R B
i#3
* ) .
where Al = desired output in agricultural food production
* ‘ V
A2 = desired output in agricultural intermediate goods
production
o
W = money wage rate for non- agricultural unskllled
labor
Aj . .
o) = price index cof Ai

(ii) Incomplete adjustment:
The annual change in output is poétulated to depend
on the difference Between equilibrium and actual levels.
The standard practice is to hypothesize a constant adjustment
. coefficient determined statistically and meant to reflect
lags in the adjustment'process‘due to market imperfections

16
and other forms of institutional constraints.
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This assumption of incomplete adjustment may be
formally written

A. - A, (a* - A, )

. 1,2
it 1,t-1 1 it i,t-1

~e
=
1

where Ai actual output

ay (constant) speed of adjustment

A priori restriction on the adjustment coefficient is
that 0 < ay =< 2, I£ 0 < a; < 1, output adjustment is partiél,
i.e., supply "underadjusts" but there is a monotonic tendency
to reach the equilibrium'level; this is the more likely case.
If a; = 1, adjustment is complete within one year. If the
coefficient lies between 1 and 2, output "overadjusts",
dampedly oscillating around the equilibrium level; o = 2
implies that the output fluctuation has a constant amplitude.
Values of ¢, greater than 2 can be ruled out because of the

i

implication that the oscillation will be explosive.

. 17 .
Expressing A?t as a linear function of the relative
i .
prices, the foregoing relationships may be combined to

suggest the regression equations

. Ajx A2
1 A = + + + diA + U

2 , A
A = + + U
(2) ot ~ 35 T PP /Py V- 1/p APy e-1 2t
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As all output variables in the model, Al.and A2 are
expressed in constant (1955) pescos. The price variables
Al.and pA2 arevrepreéented by the wholesale price indices
of domestically produced agricultural fcod and intermediate
goods, respectively. An index of farm prices is clearly
more appropriate but is also difficult tc construct because
of limited data. The more important reason; however, for
using the wholesale price index is that it lies intermediate
between the retail price which consumers face and the farm
price pértihent to the suppliers; for simplicity, each
commodity market is represented in the mcdel with only a

single price variable and the wholesale price index seems

the best cahdidate.

w® is treated in the model as an excgencus variable.

’Thé.Philippines may reasonably be regarded as a labor surplus
economy with a perfectly elastic supply of unskilled labor
at the prevailing wage rate imposed by minimum wage and
social security legislation.18 Thus the creéping upward
trend of the money wage rate for unskilled laborers observed
until 1965 (when the legal minimum was raised) need only be
attributed to the increasing compliance of industrial firms

with the legal requirement.
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The expected sign of the coefficients bi and b2 is

positive;. of ¢, and c¢_, negative. Since di = l.—a(i, the

1 2

range of possible values of dl and d2 is from 1 to -1.

: th
The error term in the k behavioral equation in the

model is denoted by Uk"

Supply of industrial goods is constrained by a pro-
duction function which relates current cutput to the

different classes of producer goods distinguished in the

model:
t-1 ’ t-1
= + + + , .+ ) .
(3) R =ay + DAy v ogMy T Ay I Ry teg oMy,
i=l - oi=1
+ £z, +U
37t 3t
- where R = output of industrial goods
Ayp = agricultural intermediate goods used domestically
M; = imported intermediate goods 1]
R3q = domestically produced durable equipment

M, = imported capital goods

z is a dummy variable taking cn a value of unity for
1960-62 and zero for the rest of the observation period.

Its use makes possible a shift of the production function
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to allow for the accumulation of intermediate goods in&entory
and substantial capacity underutilizaticn observed in industrial
préduction during the period of transition to decorxtrol.19 As
controls on impofts and foreign exchange were gradually being
relaxed, the exchange rate applicable.to producer goods

imports was programmed to rise gradually to the free market
rate, which was roughly twice the previously applied official
rate. This provided enormous incentive for domestic industrial
producers to increase their stock of impoxted producer goods

in anticipation of the higher ccst cf procurement in succéeding
periods. At the same time, domestic industries began to be
exposed to foreign competition in consumer goods previously
restricted for importation, with the prcbable effect of re-
versing the import substitution in the demand side engendered
by the stringent éontrols eariier. Thus the yeérs 1960 to

1962 represent a critical period of adjustment for the indus-~

trial sector.

N

Thé availability of skilled labor constitutes admit-
tedly a further constraint bn industrial production but for
which little data exist in the Philippines. It may plausibly
be represented by the trend,Qariable t but is omittedvin

the regression equation because of the already serious prob-

lem of intercorrelation among the explanatory variables.




The stocks of imported and domestically produced
durable equipment are cbtained, as shown in (3), by cumulating
annual purchases from the beginning of the observation period.
This_simplé procedure implies equivalence among equipment of
diffg;ent vintages over the entire period and disregardé
depreciation and efficiency considerations. The generalization
may be made, however, that the economic life of capital gcods
is much longer in the less developed countries compared to
that in the develcped countries.zo Furthermore, any decline
in efficiency due to physical wear might be counterbalanced
by gains due to the learning process, i.e., operatives become
more productive with increasing familiarity with the older
machines. The representation of the capital stock variables
as done above, therefore, would pfobably not entail con-
siderable error. (Investment in'coﬁstruction R3C is presumed
to complement purchases of imported and doﬁestically produced
durable equipment; hence, it is not necessafy tolinclude this

term as an explanatory variable in (3) ).

Each coefficient in equation (3), except f3, is
expected to be greater than zero.
Supply of industrial exports is given by
A t-1
', Ri1 Ry Ra, Rg o
(4) R =a +b +cp +d § R_,+0T

i=1
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where R4 = exported industrial goods (in 1955 pesos)
pR4 = index of export unit value (in pesos) of
x industrial exports
R
p 1 = domestic wholesale price index of industrial
consumer goods domestically produced
R
P 2 = domestic wholesale price index of industrial
intermediate goods domestically produced
Rs = change in inventory of industrial goods (in

1955 pesos)

Equation (4) is essentially a short-run vent-for-
surplué model of exporf trade in a small, open economy. If
total production of industrial goods exceeds domestic demand
iﬁ the current period, the excess supply may either be ex-
ported at the prevailing world market price or be kept as
an increment in accumulated inventory. There is an
economic choice to be madé by the industrial producers. If
the current world price is too low relative to the domestic
price, the producer may decide to hold his excess output
in anticipation of higher world price and/or increased home
demand in the succeeding periods. But the accumuiation of
stocks is not a costless activity since storage facilities
ahd the complement of insurance, handling, and related
costs must be provided. These expenses necessarily increase

as the level of stock grows. Therefore, both relative export
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price and amount of accumulated stocks should influence the

volume of exports for the current period.

The Philippines do ncot export capital goods; hence
the relevant domestic price vafiables are the pricebindices
of domestically produced industrial consumer goods and
intermediate goods. These are deflated by the uni£ value of
industrial exports, as they appear in (4): the a_priori sign
‘of the coefficients b4*and 4 is negative. Cumulation of
stocks is shown to start in the beginning of the saméle
period;21 the coefficient 64 is expected to be greater than

zZero.

B. Domestic demand equations

There are five behavioral equations in the model that
explain quantity demanded of certain classes of commodities.
First in the list is agricultural intermediate products,
demand for which comes from the.industrial sector and from

22
abroad. -

Cost minimizing calculations of domestic industrial
producers lead them to demand agricultural intermediate
goods at some desired ratic to the current ocutput of in-

dustrial goods. This ratio is a function of the existing
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technology and .the current price of agricultural products
relative to the price of industrial goods. It is also
assumed that annual purchases by industry reflect incomplete

adjustment to the desired ratio. Thus

A, R
2ch/R y* = glp 2/p ©, t)

S

and A_ /R -2 /R = B[:(Ath/Rt)* - A /R

2nt’ 't 2D,t-1" "t-1 2D, t-1" -1 |

]

where AZD/R actual ratio of annual purchases of agricul-

tural intermediate goods to industrial output

)

(Azr/m *

desired ratio

Then the regression equation suggested is
By Ry
5) - = + Db + + d_A + U
(8) By /R =ag + b /p T+ ogt + A, /Re gt Vs

Using the trend variable t as an independent variable
allows a continuous shift of the function to reflect increasing
efficiency in the use of raw materials in industrial production

over time. The expected sign of c5 is negative.

Agricultural intermediate products in the Philippines
are used as inputs mainly in industrial consumer goods
production.23‘ The price variable representing the domestic
price index’of A2 is therefore deflated simply by pRl{ the

coefficient b5 is expected to be less than zero.
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The a_priori range of dS (=1-8) is from -1 to 1.

Turning now to the explanation of demand for
domestically produced industrial consumer goods, traditional
theory suggests that the price and income effects should be

significant variables. The regression equation is written

(6) R,, = a +bR1/M2'cAd+de+U
- e
1t~ % 7 PPt /Py 6t 6t 6t -
where R1 = expenditures on domestically produced industrial
consumer goods (in 1955 pesos) :
M
P 2 - domestic wholesale price index of imported
industrial consumer goods
Ad = disposable income of agricultural households
(in 1955 pesos)
q ,
N = disposable income of non-agricultural households

(in 1955 pesos)

Imported and domestically produced industrial con-
sumer gcods are assumed substitutable to a degfee that may
be determined from the value of the ccefficient b6’ which is
a priori less than zero. Government imports policy in the
post-war period has generally tended to prbmote import
substitution especially in industrialiconsumer goods and
indeed the raw data indicate that "progtess toward import
substitution of final industrial goods was fairly steady

during the period® /16, p. 147/. The means by which it was
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achieved must be'sought in the changing relative domestic

prices of the twc kinds of industrial consumer goods.

The income effect is represented in equation (6) by
two disposable income terms corresponding to the two income
Sectors, agricultural and non-agricultural households.
Estimatioh of the traditional income shares, i.e., wage,
prOperty,‘and entrepreneurial incomes, has never been
reliably achieved in official Philippine statistics. For
example, the official procedure used in estimating wage and
non-wage incomes is to apply constant allocétion ratios on
Private Corporate Income, Non-corporate Income, and Govern-
ment Property Income which were derived as far back as 1951.24
The usual differentiation between wage and non-wage incomes
in the consumption function is therefore infeasible. The
present mcdel distinguishes instead between agricultural and
nonfagricultural incomes in fhe consumption functions and
should be able to throw light on any difference in consumptién
behavior between the tﬁo households. Recent evidence in the
Philippines seems to éuggest that the rate of éaving is
higher in the rural areas than in the urban areas.25 This is
surprising but may be explained by the fact that people in

the agriculturél regions lead simple lives and are not served

Coon- o oo
. O -t 7 /1 Universlty of the Philippines Sysfenr -
USIVERSITY OF »gf ”;’I;!bf‘{uﬁmv Schoo! of Fuonomics Library
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the wide érray of consumer markets available in the cities.
Thus the “demonstration effect" in consumption operates to

a much lesser extent in the rural areas, with the result that
rural consumers spend less of their smaller income compared

to their urban counterparts.

Because the two income variables are highly correlated
for the‘period of sample observation, it is not possible to
derive unbiased estimates bf the parameters e and d6-in (6)
without obtaining an independent estimate of oﬁe of the
parameters or establishing a relationship between the two
using a différent set of data. The latter procedure will be
followed, employing the cross-section data provided by the

1961 PSSH survey of family incomes and expenditures [T}7;7.

Domestic demand for industrial intermediate goods
comes from the agricultural and.government sectors and is
assumed to depend Simply én the current ievels of agricul-
tural aﬁd government pfoduction. Input of intermediate
goods from industry constitutes only a small fraction of
total value of output in these two sectors. The regression

equation is

- = + + + +
(7)  Rye =3 bRy ¥ OpPoe A8 T Uge
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where R2 = domestic sales of industrial intermediate
products (in 1955 pesos)

G = government expenditures (in 1955 pesos)

The coefficientS'b7, c7 and d7 are expected to be

greater than zero.

In explaining investment demand, the model dis-
tinguishes between expenditures on durable equipment and
construction, durable equipment defined in the preseat
instance to include both domesﬁically produced and imported.
The specification of the two investment functions is

discussed jointly.

Desired investment is assumed to be influenced
solely by profit expectations.26 Adjustment to the desired
level is again incomplete;'the annual change in realized
investment postulated to depend on the diffgrence between
desired and actual levels and on the current stock.of
liquid assets. Investment plans cannot be implemented if
the available funds fall short of‘that required. Capital
funds are of course scarce in the LDCls: hénce,'the amount
of liquid assets (in real terms) constitutes an important

short-run constraint in the adjustment process in addition

to the institutional factors bearing on the lag structure,
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No reliabie data exist for total profit income in
the Philippines,.as indicated earlier. 'National income is
an appropriate substitute if the view is accepted that reall
wage income remained constant over the period of sample
observation. The lagged value of‘national income is taken
to represent the profit expectations variable on the
assumptioq tha£ producers as a group form -their expectations
on future profits on the basis of the preceding year's

performance of the economy.

The regression equations suggested by the foregoing

discussion may be written .

Iq

(8) I =a + b NI +cL/p " +4d1 + U
q.t g 8 t-1 8 t t 8 q,t-1 8t

’ R3c
(9) R =a_ + b NI + cL /p + d R + U
3¢, t 9 g -1 9 t "t S 3c,t-1 St

where Iy (§M4+R3 )= expenditures on imported and
q domestically produced durable equipment
(in 1955 pesos)

R3. = expenditures on construction (in 1955.pesos)

NI = national income (in 1555 pesos)

L = sum of currency in circulation and demand
deposits (in current pesos)

pIq = price index of durable equipment

P = price index of construction
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M4£, imports ©f durable equipment, is an exogenous
variable in the model, as argued earlier: equation (8) is
in effect an investment function determining the demand for

domestically produced durable equipment, Ryqe

Lt is also treated as exogenous, representing the
monetary instrument variable. Given the wide variety of
monetary policy measures'available and actually employed
during the period, the presumption must be that the monetary
authorities were able to exercise control of the money in
circulation. In 1960, for example, seven diffefent types

27
of monetary measures were implemented. The major non-

28
bank financial institutions are, moreover, government-owned,
and "a specific provision in the Central Bank Act under
Section 114 requires the strict coordination of all govern-

ment credit institutions with the general credit policies

of the Central Bank" /8, p. 102/

It is of course possible, if tedious, to explain the
movement of money supply over the years in terms of’ the
multitude of more basic policy instruments affecting it,
but for ‘the purpose of this study it would suffice.to freat
money_stqu as a summary instrument variable for moﬁetary

policy.
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C. Domestic price equations

Governmént efforts in keeping food prices from
rising at a politically unacceptable rate consisted in
large part‘of direct importation of food and its distri-
bution and marketing by government agencieszg.

Agricultural food iumports (Mi) supplement domestic
production to constitute total market supply. .The equilibrium
price is assumed to equate domestic demand to total availabi-

lity, actual price reflecting incomplete adjustment to the

equilibrium price. Thus, denoting the equilibrium price of

agricultural food relative to the consumer price level by

(pii/pt)* , we have

T A1, e 4 dl
D L(Ptl/P)"’ Aps N23 = A Y My
d A1/ A4 i Aq Aq :
én Py /Py = Prlg /Pyqmr| (PP YR - DLl /Pyl

The following regression equation is suggested:

A, a 4
(10)  pi?/py = agg + by (A + M) + @Ay + dy Ny

All
te gPe2q/Proq * Ugor

Again, because of the multicollinearity problem, the
results of the 1961 survey of family income and expenditure
in [f77_]-will»be used to relate cjg and dyq , which are

expected to be both greater than zero,
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The coefficient €10 is equal to (111) and should have

an absolute value between zero and one.
The a_priori sign of the coefficient bjg is negative.

Exports of agricultural intermediate products face

an infinitely elastic foreign demand at the prevailing world

price. The model assumes that domestic demand has a first

claim on agricultural intermediate goods, with exports determined
residually. It is further assumed that the domestic price of
agricultural intermediate products adjusts in part to the

world price, the annual change in domestic price being‘further
influenced by the current change in domestic demand. These

two assumptions seem plausible from an examination of raw data
on the domestic price and export unit value of agricultural
intermediate products -- neither one is consistently higher

than the other over the post-war years. The regression

equation may be written

Ao Ao A
(11) pg2- pe2y = by (e21) + c11(@ope ~ Ryp,e-1) *+ ULt

where pﬁz is the unit export value index of agricultural

intermediate products, assumed exogenous.

An increase in demand in the current period would

raise domestic price even if the previous domestic price had
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«doincided with the current world price; therefore, the

expected sign of cj; is positive.

The coefficient b,, has an a priori range of values

11
from 0 to 2.

Price determination in the'iﬁdustrial sector differs
significantly from the pricing of agficultural goods. The
demand function fof each class of industrial goods has been
specified earlier. The model assumes that demand for these
commodities is realized ex post with annual changes in
industrial stocks and exports accounting for the difference
between annuai production (determined in.equation (3) above)
and total industrial demand. Ex ante supply of each category
of industrial products ié a function of output and input
prices; market adjustment therefore impiies that input prices
and the level of demana should influence the current price
of the product. Thus, for industrial and iptermediate goods,

the price equations may be written, respectivély:

' Ry =. I M A
(12) pgl =razy + bygRyp + C1oppd + dpgpi3d + epp 2 *

0
flzwt + Ul2t

. A A2
ay3 * bygRyp + ©13pfd + dyap 3+ eggpe? 4

I

(13) py2

o .
f13We * U3t
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where pM3 is the domestic price index of imported intermediate

goods.

Equations (12) and (13) are consistent with cost-plus
pricing policies commonly assumed in the empirical literature,
The pricing process here considered is however not purely sup-
ply oriented, as indicated by the presence of Ry and R, as
explanatory variables. In the case of (12) it must be noted
.that the influence oOf o2, the domestic price of industrial
consumer goods imports (which compete with domestic supply)
is already taken into account by the inclusion of Ry which

as shown in equation (6) is affected by pMz.

The price of producer goods is similarly determined;
the regression equations for the price of durable equipment

and construction are given, respectively, by

Md | 3 WO

I, _
(14) pPd = a 14P¢ 14t + Ujge

14 + b14Iqt + c

R — ; I A O
(15) pgdc = aj5 + bygRyge * 15T * d15Pi? * Wy * Uise

"where pM4 is the domesﬁic price index of imported capital

equipment.

Logs and timber, which are included in the_agricul-
tural intermediate goods class, serve as inputs in constructions

pAz therefore appears as an explanatory variable in (15).
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It is expected that all the coefficients in equations

(12), (13), (14’, and (15) are greater than zero.

Domestic prices of imported goods reflect the
scarcity value of imports, which at the level of disaggregation
used here were effectively cqntrolled by the government
thrqughout the period under study. Thus, instead of an import
demand function with the volume of imports as dependent
variable, it is more appropriate to express the domestic price
of each class of imported commodities in terms of the quantity

of imports and the relevant variables influencing import demand.

Agricultural food imports are assumed indistinguishable
from domestic supply once they feach the market. This implies
that their market price is the same: equation (10) above

describes price determination in the market for agricultural

food.

The domestic price of imported industrial consumer
goods is a fuhction of .import quantity available, price of
competing domesticaliy produced industrial consumer goods.and
disposable incomes of the agricultural and non-agricultural
households:

6 2 = + + 1 +4a + N° + U
(16 P = agg Pty T CePy 167t T €16t 16t
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Thé form of equation (16) may be considerad an

: inverse of the more commonly used import demand function. In
a period of import contrcls with the domestic currency highly
-overvalued, available imports are sold at a price the market
will bear so thaﬁ the direction of causation is clearly from

import quantity tc domestic price of imported goods.

All the coefficients in (16), except b16’ are pre-

sumably‘greater than zero.

Imported intermediate goods do not compete with those
domestically produced; hence, their domestic bfice may be
assumed to aepend only on the allowed quantity and the current
volume of industrial production. The regression equation is
written |

M )
17 3 = + +
(17) p a4 bl7M3 c R + 4]

The a priori sign of the coefficient by is negative

while that of c positive.

17’

The last category of imported goods distinguished in
the model is durable equipment. Earlier, an investment
demand fﬁnction (equation (8)) for all durable equipment
(domestically produced and imported) is formulated in which
national income lagged one pericd proxies for profit expec-

tations while the amount of liguidassets is assumed to
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constitute a short-run constraint in implementing investment
plans. These variables enter likewise in the domestic price

equation for imported capital goods, which is given by

M4 = + + MLI + v’.
(18) pg a5 * PigMat ©1ghe/Pe * g * Upge

The a pricri sign of b18 is negative; all the other

coefficients are expected to be greater than zero.

D. Value added equations

The final set of behavioral equations in the model
conserns the explanation of value added in the various
production sectors. The assumption is made that net value
added is a function simply of the gross value of sectoral
output and the trend variable t to allow for any technological
drift over the years. The one exception is in the service
sector, where the value of output is left undefined in model.
It is assumed instead that the.net value added in services

depends on current natiocnal income. Thus

C19P2¢ T d1ot * Upoe

(19) . Vi = blgAlt +

(20) VR =b R, + c, ot * U

t 20t 20t

(21) vf:sb G +o. . t+U

217t 21 21t

S _ - -
(22) Vt DZZNIt + 022t + U22t
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where vi = net value added in sector i (in 1955 pesos); i =

A(agricuiture, R(industry), G(government), and S(services).

IDENTITIES

The set of non-stochastic relationships or identities

will now be presented to complete the model.

Data on inventories of agriculturaliproducts in the
Philippines are generally not available. In a recent NPA
study, it was concluded that although "there were scme
significant fluctuations in stocks of some (non-food) products”
Zﬁkév p.A—§7, they generally tended to cancel each other so
that in the aggregaﬁive estimates inventory change as an end
use was simply ignored. Here totai output of'agricultural
intermediate goods is iikewise-taken as the sum of domestic
purchases by industry and agricultural exports. Equation (2)
has total output (Az) as the dependent variable while the
velﬁme of égriculﬁural products purchased domestically (AZD)
is explained in (5); tﬁerefore, agricultural exports may be

obtained as a residual, i.e.,

(23)  Ayp =By ~ Bope

The annual change in the stocks of industrial goods

is also determined residually in the model from the identity
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= . - - - R
(24) R, =Ry th. R, =~ Ry at

where each term in the right hand side appears as a dependent

variable (measured in 1955 pesos) elsewhere in the model.

vValue added in the government sector (VG) is
allocated between factor payments to agricultural households
(Vg) and factor payments td non—agricultural households (Vg)
using the allocation ratios derived in / 1§, pp.As 14-15/,
viz.: Vo8 = 51.5%, vO/C = 48.5%.

Thus

' G _ .G G
(25) VP o= Vap * Ve

G .
26 \Y = 1,06
(26) Ve Yot

Personal incomé earned in each household sector ~-

: agricultural and‘non-agricultural -- may be computed therefore
as the sum of sectoral value added and its share of govgrnment
value added. To determine disposable income in agricultural
households (Ad) and in non—agricdltural households (Nd),

tax payments made in each sector is subtrécted from.personal
income. The average tax rate on agricultural income (fA) and

on non-agricultural income (rN) are defined such that

4 |
(27) A = (1-2) (F} + v5p)
(28) N3 = (1-r}) (vg + V)
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The model treats the tax rate variables ? and N as
instruments of fiscal policy. .Their‘variation over the years
may be attributed to chénges in tax legislation and differing
degrees of enforcement of existing tax laws; in either case,
it is reasonable to assume that the government has direct in-
fluence of, the effective taxlrates on income in the two

household sectors.

The final identities in the model define the
aggregative target variables to which economic policy is
presumed to be directed. National income (NI) is the sum cof

net value added in the four production sectors. Thus

vN G S
_vA.i- + V. + V
(29) NIt t t t t

Because the model does not touch on the price of
‘product in services and government, the consumer price index
(p) is defined rather narrowly as thebwgighted average of
the price indices of agricultural‘food (pAl), domestically
produced industrial consumer gooas (pRl), and imported

industrial consumer goods (pMz). Thus

A R: M
(30) Py J\Alpt + J\—Rlpt + szt

where the weights @4 (i:Al,Rl,Mz) represent the share of

each class of commoclities to total consumption expenditures
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in 1955.

Finally, the trade balance (B) is the difference

between total exports and total imports, i.e.,

31 = A + - - - M, -
(31) By set T Rae T Mie T Mae 3¢~ Mat

The complete list of endogenous and exogenous

variables follows:

I. Endogenous variables
A. cCurrent (31)

Bl Boo Boes Boper Ripr Roer Rager X
G G R .G .S

Rtl vAtl VNt'; \?::I th th th

A R R I Rac _M M M

p 2r P te b2 P P, 3%, pr2s P3s P Py

B. Lagged (11)

R R

3Ct' R4tl T 5t,.

Ry
NItl Atl Ntl Btl pt ’

_ Plig-1' A2,t—l_’ Aop, -1’ R3q,t-1'

A1 A2
Re_1r NTeoyr Pempr Peoye Pt-1

II. Exogenous variables
A. Current (12)
M. ., '
17 Maer Mapr Maer
B. Lagged (3)

N
ri, T Lo

RMB:abg
22.1.71



APPENDIX

The post-war experience of the Philippines exemplifies the
significant influence of government policy on the direction of economic
activity among developing economies during the period. The Philippine
case is uncommon-- and thus holds special interest-- in some important
respects. In the first place, there was minimal direct government par-
ticipation in the production of nonpublic goods. Instead, a whole set
of policyvt'ools were used to modify or alter the economic environment
in seeking to achieve some policy objectives.

A second salient feature of the economy is that, throughout
the period from 1949 to 1965, there was effective control on the part of
the government of the level and composition of imperts. In the face of a
severe balance of payments crisis in 1949, controls bn imports and
foreign stxchange were established while the pre-war exchangeja/ rate of the
ovgr'valued peso was maintained. Sixteen years passed before the government
saw fit to adopt officially a more realistic exchange rate and even after
"full decontrol" was started, letters of credit for selected categories of
imported commodities were subject to time depqsits. wﬂich required a reserve
of one hundred per cent (imposed in 1962 and abolished in 1966). Given the
_overvaluation of the domestic currency and the strategic importance of
imported goods to certain sectors of the economy, goVeinment control of
imports servad “as apowerful instrument in redirecting economic activity

" during the period. |

Thirdly, concerning policy objectives,. price stability was

sought actively in both words and deeds. Government pmnomce:nenfs on the

desirability of stable prices pervaded the monetary literature. Monetary



policy was very often restrictive and fiscal policy rather conser-
vative. Covernment efforts in bringing about a stable price level
was remarkably successful, especially in the fifties when the general
wholesale price index registered a stati#fally zero rate of increase.
This is in sharp contrast with the exnerience of other less developed
countries which relied heavily on monetary expansion and active fiscal
nclicy to increase output with generally an accompanying “substantial
rise in prices. The interesting question arises therefore on the ex-
tent to which the government's preoccupatioﬁ in holding the price line
had entailed a sacrifice in output growth. The balance of paywents
i:mblem, everpresent during the periocd, was of course intimately related
to the objectives of price stability and output growth so that any trade-
off relationship must take on a triangular character.
The Philippine example strengly suggests that long-run

growth of output is not the only motiva‘cioh of economic policy in less

" developed countries. Policy-makers in say, & small open ecocnomy are also
faced year by year with problems that have to d with such related and
possibly conflicting goals of };)r’ice stabillity and external balance.

An empirical knowledge, based on recent experience,cf (1) the short-
term reactions of the economy to exogenous disturbances of either
domestic or foreign origin, (2) the relationship between policy instru-
ments and targets, and (3) the trade-off possibilities existing among
the objective variables,mﬂd seem necessary in coping with the problem

of short-term adjustment.



8.

10.

11.

12.

FOOTNOTES

The motivation for the proposed study of trade-offs among

.

such policy objectives in the Philippines for 1949-65 is
discussed in the appendix.

As done, for example, in / 13_7.

In the period under study: Philippiner merchandise trade
was transacted mainly with major -industrial countries,
viz.: United States, Japan, Germany, Netherlands and
Ofiited Kingdom. TFor the geographichlcomposition of
individual commodities in Philippine foreign trade, see
/" 6_/, where the ten principal imports are listed by
Gountry of origin (Table 66, pp.235-243) ang the ten
principal exports Dby country of destination (Table Bu,
pp. 207-226).

See Table 3 (p. 30) and Table 60 (p. 163) in LfGﬂ?.

See / 21, pp. 3-5 7. Seers cogently argues for an analytic
distinction between the economic structures in the less -
developed countries and the advanced economies. '

See /715 7 , /710_7 and [/ Rb_7.
See / 25 7.

A bibliography of the more substantial empirical studies
recently published is provided in /75 pp. 14-19 7;see
alsc / 18_7/. - -

See the summary of estimates of price elasticities given
in Table I-1, /75, pp. 15-19_7 which include regional

estimates in rice and corn production in the Philippines.

Indeed, cursory examination of Philippine agricultural
data on both area and output vis-a-vis relative prices
readily confirms this illustrative example.

Since land is not the only factor of production, a more
saisfactory, if infeasible due to lack of data, measure
.of Planned production would include all inputs used in
agriculture.

There is little evidence that yield in Philippine agricul-
fure is influenced by price; see / 2, p. 265_/ and /14, p.2
The movement of the two partial productivity indices output/
land and output/laboTr was erratic and exhibited only modest
improvement at_best over the period 1950-1966; see Table 10
in /T1, p. 1827 ana Table 22 in /26, p. 68_7.

67.
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14,

15.

16.

17.°

18.

19.

20.

See /711, p.181_7 and /26, p. 58_/
The agricultural money wage rate published in the annual
reports of the Central Bank until 1963 represents a weighted
average of farm wage rates of plowmen, planters, harvesters
and common laborers in nine agricultural regions. It does
not include payment in kind, which is a significant part of
total wages. (The 1961 PSSH survey /717_7 , for example,
attributes about a fourth of total agricultural wages to
payment in kind.)

In examining intersectoral wage differentials in the Phil-
ippines, Hicks and McNicoll conclude: "The picture of the
labor market ... is therefore one in which there is no sharp
distinction between the traditional and modern sectors.
Rather, the former agricultural laborer who turns his hands
to small scale manufacturing can initially expect only
marginally increased wages ... Manufacturing, of course, 1is
not the whole modern sector, but in most other parts of it
median wages are approximately the same". [/ 11, pp.254-55_/

For a discussion of the various forms of constraints operating
in agricultural adjustments in the less developed countries,
gee, for example, / 5, pp. 6-8_/ and the references cited
there. '

In the absence of a priori preference for using any parti-
cular non-linear form, each behavioral relationship in the
model is expressed as linear in coefficients to avoid esti-
mation and simulation difficulties associated with non-
linear functions as well as problems in the interpretation

of test statistics. It must be noted however that the linear
form may be considered as the first two terms of a Taylor ef
series expansion of the non-linear function at a particular
point, e.g., the sample means. ‘

Similar views are expressed in / @8 7 and / 22_7. The inabi-
1ity of Philippine manufacturing ro absorb labor to an extent
suggested by relative factor endowmrents is explained in / 4_7
to be in part attributable to the prevailing wage rate higher
than its equilibrium value, i.e., not reflecting the scarcity
value of labor.

The sharp increase in the stock of raw materials in manufac-
turing for these years is discernible from data on the value
of inventories in / 1_7/for the years 1956-1965.

Bauer and Yamey, for example, has observed in several less
developed countries that "much labor is often spent in proc-
longing the life of capital equipment of all kinds and
capital equipment is kept in use long after it has reached
a condition in which it would be scrapped in wealthier
countries " / 3, p. 120_/.



21. The influence of stock accu ulations previous to t=1 on
the dependent variable 1is subsumed 1in the constant term
a, . Suppose the following relationship holds:

, t-1
= A .+ ]

Ryp =@y * 4y T Reg * Upg

i1=-¢
t-1 0 ‘ t-1

But T R.. = I R.. # I R_.
iz 51 {z-o 51 121 51
0 t-1
v A 1
Therefore , Rut = (a'u + c]L_r ig—w Rsi) + du ”iil + USt

In effect, changes in stocks prior to the obsgrvgtion
period are irrelevant to the estimation of the coéfficilent

-
29 . The service and government sectors purchase only inappre-
ciable amount of agricultural intermediate goods: see,

for example, / 24_/.

23. Construction activity uses a small portion of total agri-
cultural intermediate products, mainly lcgs and timber.
For simplicity, the product pr&ce of construction 1s not
included as a deflator for p 2 1n equation (5).

24, See, for example, / 23, p. 23 /.

25. See /712, p. 5:40_7.

26. In the only published empirical study of investment functions
in. the Philippines, Hooley and Sicat / 13_/ found a "strong ,
profit-push type of (investment) behavior" from 1961-62 ‘
cross-section data of about 200 manufacturing firms. Other
explanatory variables were considered, e.g., current and
lagged sales, capital stock, retained earnings and depre-
ciation, but profits clearly emerged as the major determi-
nant of manufacturing investment.

27. See /77, pp. 120-122_7.

28. Of the Pu63 M. total loans granted by non-bank financial
institutions in 1965, for example, Pu59.8M came from the
government institutions, viz: Agricultural Credit Adminis-
tration, Government Service Insurance System, Social
Security System and National Investment Development _
Corporation; see Tables u45 and 46 in /6, pp. 133-134_/.



29,

‘'The Price Stabilization Corporaticn (PRISCO) was created

in October 1950 (Executive Order No. 350) at a capital-
ization of P30 M to maintain prlce supports on rice and
corn and tc finance all fcod imports. Its functions were
later taken over by cther government agencies. The Natiocnal
Rice and Corn Corporation (NARIC) was recactivated as an
independent corporation in June 1951 (Republic Act 665) apcl
a551gned the stabilization of rice and corn leCGS and
given the moncpoly cf importing rice. TFood items other
than rice and corn fell under the hands of the National
marketing Corporation (R. A. 1345) created "not for the
purpose of making a profit but to tender an essential
public service", /9, p. 329 7.
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