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KESTRACT

Thie paper attempts to give elp.rical sugport to the new
, Structuralist theory which claims 'l:ha.‘t.-"'r.in the short run, the
monetarist curé for inflation may not work as easily as monetarists
clatm. This ig due to what the new structuralists term the "working

capital cost-push" effect.

Developing economies may be characterized by long production

Ilags:h Advanced outlays to finance working capital needs will there-
fore assume primary importance. With weak stock and commodity
mackets, the Sinancing is usually funded by credit either from the
legal banking sector or from an underground curb market. Monetary
and credit contraction, espoused by monetarists as 2 key policy fow
cnutralling inflation, will increase the cost of financing working
capital needs. This has an immediate short-run stagflationary impact

coming from the supply side of the economy.

The study uses a one-sector macro-model to test thizs hypothesis
on the Philippines with anpual data from-1333 to 1980. The results
give empirical support to the claim that the working capital cost-push
supply-side effent'dnﬁinatas the mouetarist demend-side effect in the

short un.

The ;huinus policy implication of the study is that apy attempt
for econcmic, monetary and fiscal austerity for a developing eccnoEy
should be accompanied Dy alltvinting policies which ensure that the
availahility of credif and loans for short-run financial needs will

not be severely curtailed.




THE HEW STROCTURALIST CRITIGUE OF THE
MONLTARIST THEORY OF INFLATION:
THE CASE OF THE FHILIPPINES®

Joseph Lim

1. A& Summary of the Anguments

_The most powerful theory governing many developing countries'
approach to inflation has been the monetarist theory of inflatiom. It
=
has begome so powerful In the seventies that econcmies of certain
countries have -Llnd.BI‘gl:H:l.E what has been termed "mometarist experiments".

This is particularly true fom Chile in the post-1373 paric;d and to a

lesser extent Argentina during much of the seventies.

Simultaneous with this, the growing role of the.Intamatinnal
Mometary Fumd (I¥F) in bailing many Third World eountries out of their
extarnal debt crises and dwindling reserves position has focused attenmtion
on the standard sconomic and pane=ars sustesity package that the IMF has
forced upon these countries. Evidently, the IMF has targetted iImflation
as one of its prime enemies and ha-s chosen a decidedly monetarist sSTrategy

to combat ‘Iit,

infortmataly, many of these monetarist policles have yialded

disappointing results, at least in the arsa of controlliing inflation.

e

ﬁ'mis paser iz part of my Ph.D. dissertation £ap the Univwersity
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This has given rise tc a mew breed of theoreticians who directly attack

+he monetarist cure for inflation. These theoreticians conzider
themselves structuralists but differ significantly from the traditional
structuralists of Latin America in the main thrust of their attack
against the monetarist medel of inflation. Ve therefore call these
new critics of monetarism "the new structuralists™. In The next two
sectiors we shall summarize the contending arguments of the monetarists

apd the new structuralists.

1.1 The Monetarist Argument Summarized

- The mometarists view inflation as the effect of a continuing
upward pressure in aggregate demand that is unaccompanied by increases
in Wta supf:-lg.r. They particularly blame unnecessary but persistent
money supply expansion as the main culprit of this upward pressure in
aggregate demand. Their solution therefore is to restrict monetary
and credit growth with its accompanying fiscal cutbacks. T‘niaﬂhaf course
will mean & lower growth or even a dip in output. To the monetarists,
thisz is a necessary evil that has to be endured. Indeed, for the
monetarists and the IMF, price inflation seems to be a more seriols
disease thapn a slow and sluggish growth of the economy. Or more
precisely, they believe that a basic cure for the former is a prere-

quisite for the betterment of the latter.




1.2 The Hew Structuralist Responge

The new structuralists point to the slow inadequate decline
of prices in countries that have followed these monetarist prescriptions
as proof that the monetarist theory, in its simplistic view of the
economy, has ignered important supply-side effects that may have hindered
the ;;3ir=d monetarist core via aggregate demand from taking effect. The
new structuralists, in particolar, point te what they term the T"yorking
capital™cost-push” affect as a possible cbstacle to the monetariste!

SUTCSeSE .

In Third World countries, sipnificant procduction lags regquire
huge advances of money for working capital needs. Since equity and
cummodiéy- markets are weak, these working capital needs to pay for
labor and intermediate input costs are most often financed hy_crtdit
thus making interest costs an integral part of the pricing process. J When
monetary and credit supplies are cut, credit rationing forces many Sirms
to torn to an underground curb market for higher-than-legal Interest
rates for loans. The higher interest cost results in a lower level of

aggregate supply and therefore exerts an upward pressure on prices.

o,

The new Et;t'uc::uraliatg contend that,”in the short-run at least,
the "working capital cost-push™ effect may cffset the monetarist effect
causing a perverse result wherein prices may evem rise after the
implementaticn of the monetarist policy as what some countries have.
experienced. Even if prices do not fisu, the "working capital cost-push".

effect may be strong encugh to prevent the monetarist effpct from bringing




prices down adeguately and quickly so that the net effect for a
gignificant perdicd of time is a serious recession with prices only
marginaily lower. Some of the new structuralist arguments have been
put forward by Cavallo (1977), Brumo (1979}, T.f-an Wijnbergen (1932},

Taylor (1983) and Buffie (198%).

.1.23 Objective of the Study

The “werking capital cost-push" theory is therefore a very
relevant and potentially powerful theory in development economics. I1..':,
however, is a recent cne dating back to the late seventies. . So far the
author knows of only cne empirical study dome on this matter (Van
Wijnbergen 1982). The cbject of this study is te provide move
empirical verification (or non-verification) of this theory. An
important task iz to include both -the monetarist effect and the working
capital cost-push effect in the same model in order to test which
influence is stronger. For .'r:h:-‘: most pert, this stwdy formulajes a
new structuralist model, a=stimates it and. interprets the

results.

The model we are going to build is necessarily one wherain
endogenous variables ave expreszed in semi-reduced form. Ewl
parameters will not be identifiable since the interest cost
for marginal funds for borrowings iz ingluded in the factor inmput costs.
Kow the best measure for this interest cost is the curh market rate 1

which we assmme is unobservable, the curb market ‘bamg an underground




and iilegal system. Thus the best way avound thiz i1s to postulate 3
theory of asset demand and working capital needs that would reésult in the
curt: market loan rate being dependent on observable wariables. The model
can therefore proceed by relating other endogencus variables (that rely
on the curb market rate) to these same chservable wvariables. In doing

this, the identification for the original structural equaticons is lost.

The model, however, provides a test as to whether the short-mm

™
inflationary "yorking capital cost-push® effect exists and whether it
dominates the monétarist demand-side deflaticnary effect of money and

credit contraction.

The madel is alzo a one-sector model since we have decided

~ that the most effective way to incorporate both the monetariszt and the
working capital cost-push theory is to t:-uild the Eimpiﬁ;: model based on
available data. We have to amphasize that this model Iz a new structu-
ralist model -- not a traditional structuralist model which may

require a multisectoral model ™ accommodate unbalanced growth and

bottlenecks in production.

We plan to test this model on the Philippines with annual data

ranging from 1953 teo 1330,

4. Forsulation of the Model

We assume & cne-sector economy. The production funetion is

neoclassical anpd cutput is assumed to have three inputs: 1) labor,
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2) capital stock and 3) imported raw materials and imported intermediate

inputs. The capital stock (K) is assumed fixed in the short-run.

2.1 Aggregate Supply — The Output Function

Thus the supply function of domestically produced goods would
;e dependent on capital stock as well as the real costs of the variable
factor inputs (wages and domestic price of imperted raw materials and
intermediate inputs) inclusive of the real cost of borrowings at the
interest rate fné marginal funds - i.e. the curb market rate {rC}.

This function iz the result of profit maximizarion and yields:

Qe (140 ~7%), (141 P, (24r 1), K) | (1)
where w = real wage rate = w/P T = tariff rate for
. imported inputs
F = price level PEIﬁ = world price of
imported inﬁ;ta
Py curb market rate K = level of capital
‘ stock -
= expected price inflation QE = supply or lewel of
output
& = real exchange rate = &/P -




To chtain (1), in the profit-maxini=ation process. we should
_ recall that labor supply (L) and intermediate jnput requirements (R)

are fonetions of the same right-hand vardables in (1), i.e.:
. 2 - -] [
L= (It -m ), ellst JB, (lee -7 ¥, K] 2}

P = =
R=flw 'I."?.+:'ﬂ—'I'IE}, e(1et, )2 {1+:-c—fr"3. ¥ (a)

[

'|:;-'g in {¥) is the Fross outpot inclusive of the value of

imported inputs. Our vsual value-added or veal GNP (V — 4 wilde
s

denotes that the value is in real terms), which nets cot the vaive of

imported inputs, should have the same form of equatiom as (1) i.e.:
- = = %
Y o= s {;ﬁﬁ-n‘*:r, e (2t )P, “”‘:""EL %) (%)

Capital stock (K} is measuve. Ly apscwgating invesiments (less
increases in stocks) since 1946 and gzsuming & certain deprecistion
rate § (.05 1o .10). We assume (a bit too ;t:‘m-.;g,l.g.rll that the Fhilippine
economy was totally devastated in the Second World War and that capital

ztack wis vebuilt from sesatch in 1948, Wa fhus have:

K= (2-6)K_, + I, T = 1948 to 1980

(53}




. Other assumptions impliszit to (3) are that investments take one
year to realize and that the capital stock is aggregated using a constant

price (base year = 13972).

2,2 Asset Demands of the Public

To proceed with the above we need to deal with the curb market

rate {rch which we have assumed to be uncbservable. _Thus we

bring the financial sector into the picture.

The Philippines has quite a stromg histery of financial
regulation. Interest rates on time and savings deposits &s well as for
bank loans are Fixed below their marker clearing levels by the Central Bank
nuthnrifius. Capital account restrictioms partially isclate the eccmomy
from world financial markets further strengthening the ﬁiseq?ilihrium
rates. We assume, however, that the puhiic (particularly the more well-
to-do) have access to foreign assets and so hold part of their wealth
as such. Thus the economy is not completely insulared from the Inter-
naticnal financial market as the expacted return on these assets affeots

the portfolio choice -in asset demands.

It is further assumed that many Firms find it dilfficult to horrow
from foreign capital markets. Thus theve arises side by side with the
legal banking and financial sector an underground, informal credit
market which we call tha cub market. This market brings in the :l"LmEs'
of savers who come to this market for "higher-than-legal" rate of return?

on their assets. At the same time, firms that are rationed in their




demands for working capital also come willing to pay "higher-than-legal"
interest rate for credit funds. The curb market interest rate is assumed
to fluctuate freely to eguate the supply of the savers and the demand

of the vaticpned firma.

.  Weozhall assuvme that the public hoid six types of azzets:

demand deposits (DD), time-savings deposits (TD), curb market loans (L%,
‘commodity stock and housing i currvency (CU) and foreipn assets {ehf};
Inunstm;ﬁt in physical capital is assumed to be based more on the
decisionis of firms than on the private non-firm sectocr dwe to the lack

of organized equity market. We therefore abstract from investments in
physical capital from eqguity or household savings as forming part of the

portfolis chaion.

Eguations {6} through (11} show the asset demands for the six

differant types of assets as a Puncticn of their returns and of real Income:

SEICEENE S R (8)
15 = Loy, v 15, i+ o5, B ()
Lﬁn - fE{rT- P T, if - ;E, ¥) (a)
o= f”{rf, T wa, if + ;e, ¥) (a)
e = Fpm, v, 5T 2, B (10)
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- ﬁ —
e_hf = fE{rT., LB e £ E, ¥ {11}

where DI = demand deposits ﬂf = value of foreign
assets (in §)
Th = time and zavings deposits Iy, = time and savings
deposit ratel
1o = curb market loans T curh market loan
rate
FF = vaine of commodity stocks 7% = expected price
inflation
and housing if = interast rate for
| fnraig:. assets
€U} = corrency held ;a = e:qpectéd rate of

change of the exchange

rate

7™ here measures the opportunity cost of holding currency and
g,
demand deposits as well as proxies for the nominal yield of commodity

stocks and housing (K.

2.3 Adding in the Working Capital Needs

Finally to get a form which expresses the curb market rate h*q}
asz a function of chservablea, we have to bring in the role of working
capital in the demand for curb market loans. We hepn with the

equilibrimm eondition for the curb market:
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=

= = % o e
wh + efl + tR}PR Ro= [1—p) [0 -+ Lis 12
_{Beeall a tiide denctes the real value of the wariable] where LDEI =

Bank loanz available.

e

Equation (12) states that the real cost of working capital

: {ia:bur plus imported inpurs cost) is financed partially by bapk loans

and p‘a‘irtiall_l.r by curb market loaps. Bank loans for n;nrking capital

a..r; assumed to .b_e. a -::-l-a;ﬂtain pi:upnrtim {1-4) of total bank loans (the
other part ¢ going to loans for investment purposes). We shall

gimplify the picture by assuming all curb market loans are for working
capital {(and not Er:-t_- investment) needs. This is mot & very strong
assumption as curb market loans are usually small-gcale short-term

eredit more suitable for working capital than investment needs. Investment

funds are assumed to be potten mostly from benk loans and retained earnings.
Substituting for LO° in eguation {12) from equaticn (8) yields

a semi-reduced equatien for o

-~

b a ~ ~ oy =b :
T g-ir_r, R i SN P e{1+tR}PRR, P T (13)

If we further substiture eguations (2} (3} and (&) intc (13), we get:

- e = =
o g?{r.r, T, ot e, W, EE.'1+1:R}E : L'E'b, K} {13}
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Thiz is our semi--edvced form for L which carn be substituted
back into equations (4) and {5) through (11) to ger the assel demands
as a Fupction of all the chservables. For example, equations (6} and

{7) can be rewritten as:

a

= Lo - = s i
b = hi'I:rT, o b L lE T e £ OB, (e, K (61}

~r = = ~ * ~ :
DL = hE{:‘T, ﬁ“, if + ut, w, {1 + tR}P 5 wh‘ Kl [7*)

- 7 S e & —1
Y =hiir EE, if + &E, w, el1l + tR}PE , I.l:lba ¥) {47}

2.4 Bank Loans

As implied earlier we have two main sources of credit:
1) the legal, regulated sector of commercial banks apd other financial
instituticns, and 2) the wndergrowmnd, informal, unregulated ;uﬂ:- market.
pfter studying the determination of the curb market rate via the role
of paset dma:nds and werking capital needs, we now go into the -

determination of lepal bank loans.

The halance sheet of the commercial banks comprising the first

sector would lock like:




i)

Assets Liabilities

]'.F'Jh on

T k]‘.‘l L TO
= kT' TR HCG
BO

Commeroisl Bank's Balanes Shaet

where ko, ko are the required reserve ratic for demand deposits
and time (and savingz) deposits respectively; NCC is the net stock of
credit from the government and Central Bank to commercial banks (and
cther financial institutions) and BO are other items (or other net
iiabilities). The latter is made up mostly of net foreign borrowing of
banks (including capital gains or losses on these due to exchange rate
changes) and capital accoumts of banks, less banks' claims on government
and official entities. The balance of assers and liabilities yields a

simple equation for bank loans:
10° = (1-k ) DB + (1 - k) TD + ¥CG + B3 {14}

2.5 The Investment Function
Gross ocutput demanded is composed of domestically produced
goods for investments, consumption. expenditures on home goods, exports

and government expenditures:




Ty
i

q=¢E+E+,+€ {21)

The latter is comsidered to be exogenously determined by

the government. We now tackle each demand compoment Separately.

Perhaps the most important component is investment in the sense
that not only is it an integral part of aggregate demand but it also

affects Tuture aggregate supply by changing the capital stock.

In determining desired investment, we look at the firm="’
decision as to what level of the capital stock is optimal. The desired
level of capital stock is that lewel for which the marginal value of

capital equals the user cost of capital:
S 1,0 = (B3P, ePi(14t, 1) (o +5-5°) (22)
| ol ey R .

The lefr-hand side of the equation denotes the marginal value
product of capital ( QK? is the partial derivative of Qﬁ with respect
to K). The right-hand side represents the user cost of capital which
is made up of depreciation and real interest cost. The aupﬁly ﬁrica
of capital ( Pﬂé } depends on the domestic price as well as the ffreign
price for imported capital geods. (It is assumed that the general
domestic price does not differ significantly from the domestic price of
capital goods). Again, the interest rate used here is the curb market

rate which represents the cost of marginal funds for investment purposzes.

As in most Third World coumtries, capital goods are composite goods
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produced by combining a demestic component (mostly construction) with
an imported component (machinery and equipment) in approximately fixed
proportions. Thus, we assume the supply price of capital goods o be
Linearly EEIDWDE,!DEULEE of degree one in the domestic price and imported
price of capital goods. This further simplifies equatiem (22) ta:

e

- - — E-3
{3, T R = wﬁsca{m}{w}{ e +5-3%) (23}

which is obtained by dividing both sides of the egquation by
F and by using tﬁt linear homogeneity property of FKS . Fow invgatEEEt
is assumed teo be a fixed proportion of the difference between the desired
capital stock and the actusl capital stock:

S #* .
L= K= X.J (24}

This iz admittedly ad hoc since the speed of adjustment i= not
modeled formally.

Using vesults of equations (1), (2}, (3}, {4} and (13') into

equations (23} and (24) yields:

I = IEK.el[1+'I:K]IF[_,,r,r.,ﬁ&,ifm&,w,tiiﬂq}Pﬁ,Iﬂh} (25)

2.6 The Consumption Punction

Private consumpticn of home-produced goods is assumed to be

positively related to income as well as to the cost of imported consumer
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goods ' vis—a-vis the domestic price. Income iz broken up inte an
expected t’.;tel and an unexpected ﬁ_tu} part. The expected
income term is derived by using the Hugent-Glezakos method of
pr&di-::'l:in.g growth rate of income by the adapt;.ive expectations

mechanizm to be described later. Expected income iz derived .y

adding last year's income To this vear's expected income:
Y ® - 3= ¥ Ty (26)

where ‘ft& is the expected rate of increase of real income from time
t-1 to t using the Hugent-Glezako= approach.
Unexpected income is the differemce between the actual

and expected Income:

T e (27}

The consumption function therefore is: o
-uh = b ] ;—r (] =7 = {EE}
& ey, =, ¥, 7, t':1+tH]lPH ) i

whers C° = real demestic consumption of home-produced goods, and

subseript M denotes Imported final consumer goods. =
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2.7 The Export Function

The demand for exports is aszsumed to be 2 negative function of the
internaticnal price of Philippine exports wis-a-vis the internaticma.
price of comparable exports from other Third World countries (p /2 ;'L

It is assumed to be a positive funetiom of wonld veal income, i.e.

= < = Pfm F-] o 3 S
E E.{.EJ"PE o (2%}

In cur analysis PE'J* will be estimated by the wnit value of

exports of other Asian countries.

The unit walue of Philippine exports is assumed to De a simple

function of domestic prices (F)} and the exchange rate

P fiF, a} {25L)

£:8 Price Detepminaticn

Eguilibrium implies that quantity demanded for home-produced poods

should equal its supply. That s,

%:_:}nrch+‘ﬂ+ e {30}

On the left-hand side, if we combine equation (1) with that of
{13*), we get e.. similar funcrion as that of equation (4')., (Recall
equation (1) is for gross output and aquatiﬂn. (u'} o ix for value-added
output). We have gotten semi-reduced Form equations for the _variahle.s
on the right-hand-side {except for & which is considered exopenous)
in equaticns (25}, (28) and {239}. ‘Assuming approximate market c¢learing
({i.e. prices fluctuate to bring about the equilibrium condition), ome

obtains an equation For inflation:?



iR

- “~ e 8 e
P'I: = Plw, m: Eﬂﬂj?ﬁ#’_ E[j-l-t:ip-“:‘:, 1 i

=1 -1
- - AP e - At R
vz g dops ats'+e%), P, B, o, ve, ¥4, ¥7) (32

Her¢ we use changes in interest rates {qu and d{if+EE}} and

expected price inflation (:t&—ﬁT ?} instead of their growth rates.

We now have a semi-reduced form for price inflation. The ideal
price measure to use here is the GNP price deflator given our model,
but we shall also test thiz equation using the consumer price index
since this is more indicative of the cost of living and since we might
want to compare this with the price equations of the mometarist models

which use the consumer price index.

2.9 Wage Inflation

Finally, the rate of wage inflation is assumed to depend
positively upon expected price inflation and to be inversely related

to the unemployment rate {ut_il of the previous period:

§. = Lr®, U, T, DUM) (33)

The time wariable (t) is included to capture the effect of
increases in labor productivity. & dummy variable (DUM} iz also
ineluded to capture the controlled and stricter supervision of wage

increases follewing the declaration of martial law (1972 and after),

which imposed 2 de facto ban on strikes and astablished direct
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Eovermment intervention in the ecollesctive bargaining process.

2.10 Estimation of Expected Price Inflation and Expected Income Crowth

o ~ -
and o vses the Nugent-Glezakos method

-
-

veople predict the value of a varianle from

The estimation of =
whieh aszsumes that
itz past observations by using the adaptive expectations mechanism.

For escample, if xt is the variable to be predicted, then its expacted
e
value H: iz aszsumed to follow:

sk SR LS (au)

By repeated substitutions (using egquation (3%) for KT_E,

xt_:, €tc. ), We can g&#n;s;-equatiun {34} as:

gl L 5 .

{353

o
e s o L
= B
:{t i=1 r t--;l
We have now expressed the expected value of variable Xt a8 a
function of its past values. In practical applications of (35}, we

can assume a certain finite period K wherein the adaptive mechanism
is supposed to Operate. So we can write (35) as:

¥ = g f G et (357)
T t=i

i=1

There now arizes the problem of estimating #. To avoid problems

usually attributed To distributec lags, Nugent and Glezakos assume

that pecple choocse # in such a way as to minimize expected losses

{L} in guadratic form:
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L=} o -x) (36)

Substituting (35') into (36) and varying £ by increments of .1 starting
from B =0 to 8 =1, cne can now derive the £ that gives the lowest

L.

The author chose this method of predicting =% and %ﬁ since
experiments using raticpal expectaticns and "near-rational ex?e;taf;guz“
approach yielded poor results. This lackluster performance of the
rational expeutétinnﬁ approach may be partly attributed to Its sTrong
assumption that economic agents are able to determine the correct
information and model guiding the ecomomy. In a Third Hbrlﬁ.cnun;r?
where anhisticated copmunication and information Systems are sparse
and are usually located only in concentrated areas in the large metropolis
and where detailed and accurate ecannui; data and indicators are not very
ahundant and are not widely circulated, pecple's expectations may be
formed through adaptive or other mechanisms that are less than'full

T

rational expectations.

2.11 The “"Bottom-Line" Eguations ~

Table 1 summarizes the eguations whose parameters are to he
estimated by regression analysis as well as the accounting identities

that tie the eguaticns together.




Table 1:

ALz Semi-Fedused Equaticons to bhe Eztimated:
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TEottom Line” Eouations of the Structuralist Model

1. 0D = £y b, T if+E‘:,-E, e(let )P, K, Etjb, DM, time)

% ¥ Th= A e T, if+$&, Wy EE!+tm3Pm*, K, To. D, time)
g g T Stist JP #, K, Lo, DO, time)

W £,(8 (2t P %, & ¥ puM, time)

5% Eo= :fsh'%, B /P_%, DUM, time)

b. P, = fLiRyce)

6. Y= rE{r:T, gt (1t JP %, X, ;TubT DUM, Fim} |

Tty = f.g{*ne, U, UM, time)

= 2 &
" i
Eq- F'E fﬂ{'ﬂ'tm E:Pm {j‘+1m}'.| It'lfh{t—la Trt
:h = -~ - o £ ﬂu
j 4 ¥ PE_PE*' Tﬁr E‘! lil-E:- 'fl' ¥ ]:H.!H,
RS Identities:
o “"‘n}ﬁﬂ + Ei-:L:T]-T‘EJ + NCG + HO

5 TE Rt = {1—6}&{_1 + I.t‘_1
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We hate zimplified the tabﬂﬁ_. ﬁtTep eXamining
the Philippine experience, we found that data on prices of 1mporis as
well as tariff rates are usually hard to break down into imported inputs,
capital goods and final consumer goods. We therefore combined all of
thesze into one term for overall imports — u{1+tm}Pmﬁ. To compensate
& litrie for thiz loss of explanatory power in our model, the degree
of freedom in our model iz dncreased since we have fewer regreasors

noW in mest of the egquaticns.

A second modification iz that, for all egqeations, a dimmy
variable and 2 time varisble are included. We have added the dummss
variable for martial and post mertial law years since these are the
years ﬁherﬁ there wers STrong wWage-price and monetary controlzs az well
as 2 faster pace of liberalization of the ecopoay effected by a much
stronger end centralized povernment. We have added 2 Time variable
to capture changes in technology, consumption patterns and increased

sophistication of banking and credit faciijities through time.

"

e Ehpirical Evi&en&e for the Structuralist Model

In thi= FE:T£9ﬂ3 we discuss the statistical results (bazed on
Philippine data for the years 1953-1980) of the structuralizt model
just presented. Baszically, we want to test whether the worxing capital

cost-push effect exists and if it dominatez the mometarist effect in the
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Short run.

L)

3.1 Estimating Expected Frice inflation, Return to Foreign Assets

and Capital Stock
.ot~ Expected inflarien, = {using the consumer price index as
measure ), was estimated using the ¥ugent and Slezakos method described
earlier. H& Eind *he adaptatinn parameter o be .5 and thiz stabilizes

-

using a tbrée—perlnd lag So we hawve:

= .5 P + .25 P = B
"'I:' 5 s 3 + 125 P-l;-—EI

Similarly. expected growth of income — to be used in the deriva-
tinﬂ of expected and unexpected income in the prxce inflation equation —

Wl darlved us.lng th-E A me:tbm‘l giving:

e
0

W

L]

g}

<30y

_t S + .25 Ytdz + .12s Tt—ﬂ + J06ES Tyhu

which stabilizes after a four-period lag.

-

a" ' cannot be predicted uﬂing the Mugent-Glezakos method since
“ the Fixed exchange rate period ended only in 1370. The number of lag
: - : = o
periods, however, is four so that we would have an estimate of e
only s'ta:;tiﬁg 1'.9?4:1._ Since our data coverage is only '|.'I.P-. to- 1980, we

£

decided 1o use the foreign interest rate 3i_ a5 the sole measure of

the retwn to foreign aszsets.
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Depreciation rate for capital stock was chosen to be .05. We
varied the rate from .05 to .1 and found this to give the highest
significance to the regression equations (although the differences
are very slight). This rather low estimate of the depreciation rate
mEy uull_l'i:"ﬁffae-: our underestimation of the capital stock by not

ipcluding capital goods existing in 1946 and not actually destroved

by the war.

Mozt of the regressions will use the SAS Autoreg procedurs

because of some autocorrelation which implies that some omitted

variahles may be working in our model.

3.2 The Wage Inflation Equation

The first equation we present is that of the wage inflation
equaticn (Table 2). The unemployment variable does not come out .=
ag significant -+ most probably due to the poor guality of the
employment data (wherein definiticn of what constitutes the "unemployed"
keeps om being changed — usually timed at perieds of recession).
I-I::HE.“-TE'R,- the other ‘.H'a.!"iablﬂs do well in predicting wage :'.::fla.t.i.an.‘
Expected price inflation has a high significance with its coefficient
estimate much =smaller than unity, supporting the stylized Fact of
a falling rezl wage. The significance of the time variable alsc shows
some upward (though slow) trend in wages which may be caused by increases
in labor productivity. Finally and quite expectedly, the dummy ;
vapiable indicating pré or post-martial law years figures varies

significantly — supporting our contention that wage increases are




Table 2
Wage-Inflatiom Regression

Dependent Variable: w

1
Intercept 2t Time TP R-square
- 022, . GuBuE . DOS0%ESE - DTG .BEE1
(-1.614) (2.863) (4.627) (=6 .8u2)

et
Sdenotes sighifiddnce at the 5% levél
*Sdenotes significance at the 1% level

more strictly ¢ontrolled during and after The martial law years.

Notice that the wage inflation regression of Table 2 dees not lead to

any simultaneity bias if we assume wages a3 exogencus. This is true since
n® iz caloulated based cn past inflation rates and so will net cause

Ay incnnsis:enniqglin.nur estimaéas, Thus, in all the equations using
instrumental variables, wages will be included as one of the exogenous

variables in deriving the instrumenta.

3.3 OLS and Instrumental Variable Estimations

. Tahles ﬁ.téﬂﬁ present regression rgsul;s of ?ariablts in the 3
level form, showing beth OLS and Instrumental Variable (IV) estimates.
Instrumental variable estimates are used fn::q: 1.-5a_ria.b1¢5 in the_‘.:‘i:.::ht—.
hand-side which are endogencus. Thus most real variables whose nominal
values are exopencus (¥ and E{1+tm}Pm‘?} will be divided by an instru-

ment derived by regressing prices to all excgenous variables in the
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level form. For example, if the variable real wages (W = w/P) appears in
right-hand-side of the equation, the instrumental variable method will
regress P to all euﬁg&nqus variables (in their level form) of the
sodel. The estimated P (call it P) based on this regression will
then be used in the instrument for real wages E = wf?-g (Recall that
w can be conzidered "excgenous"™ in the estimation protess since it
depends on past values as well as other exogenous values). The only
exception here is G wherein we assume real government expenditure

as exogepous. Other real variables whose nominal values are also
endogencus would have an instrument wherein the entire real variable

is regressed To all the exogenous variables (in the level form). This
iz the gsual two-stage least sgquares procedure. WVarisbles falling ia
this cafegpmy'unuld be Lﬁh and Y. An instrument for ¥  would be
- % where 7 .is the instrument for real income ¥ using the above
method. (Note again that ¥~ iz based on past values and o can he

considered "exogenous".)

A lock at Tables 3 to 8 reveals that for all the parame‘r_:fra in theé
table, the OLS and the IV estimates do mot differ substantially. In
theze tables the t-values are presented below the coefficient esstimates
and the elasticities are presented below the t-values. Because of
multicollinearity, we include variables in the equations only if their
t-statistic reaches a minimum value of unity. As discussed in Chapter

Five, we use the GHP price deflator to get the real values of variables.

The £irst ahservitiaﬂ we shall make iz that the dummy variable

jdentifying pré and postmartial law years does well in almost all the
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equationz (coming in with a t-value of more than wnily) except in the
consumer price inllation equation. The time variable does well in the
real savings and time deposits eguation, the investment equatioon, the

consumption function and the real outpot TunoTica.

4.4 The Hapk Depesits Eguations

In the first Do Tables we have the represzsion estimates Tor

demand and time {and savings ) deposits. The results show both demand

atid time depozits to vary negatively with the rate of veturn of foreign
assetsiand expected price inflation, and positively ;ith real hank loans --—
all az expected. (me imporiant result, howewer, iz that demand deposits
Setm- to be Emu'.lFit:antl}' ard positively related To the interesr rate of
savings and time deposits. This would lead to the concluzion that demand
deposits are not substitutes but complements of savings and time deposits.
Ironically the sameé variable does nmol do well in the time and savings
deposits (the variable whoze retuwrn it iz supposed to measare . Lts
‘coefficient estimate does not come in with a t-value of unity and is not
included in the table. Thiz may be explained by the fact that savings
and time depozits are mcore sensitive to substitution eiffects of other
pssers as attested to by the hipher elasticities of this variasble with
respect to foreign interest vate, expected inflation rate, and particu-
larly rezl bank Ioans. Since time and savings deposit rates are stronply
repulated and move slowly through time, the deposits for these items might
Le more responsive To the rates of return of other assets which move

more freely. Furthermore, we would expect some collinesrity between

the tTime and saving deposit rate and real bank loans.

Table 4 also bears a surerising xesult. Real wapes are nositively

related to time {and savings) deposits. This could be explained if L

{labor inputs) may be hipghly elastic to its own price so much so that




Table 2

Regression Equations f£or Demand DnQnsits

1. Demand Deposits (DD)

g} OLS
DD = 1209,523%% + 17600,047% By = 2230, 338 if - 244y, 791 1°
(8,953) (2,892) {-1,662) (=1,570)
. 3633 =,1138 -, 0536
oy
+ . 0583% LO” + A71.862%% DUX R=Squara = 0879
{3.608) (3.793)
L2525
b} IV
Ob = 1212,262%% + 17482, 340% r, - 5231.218 i - 215,953 1°
(9.029) (2.%05) {~1.686) (~1.578)
« 3609 =1138
&
+ 05878 LOT + 671,803%% DUM R-Square = .98BE
{3.629) (3,807)

3| ;
!

BE




Table u

Regression Equaticns for Time and Savings Deposits
!

2, Time and Zavings Deposts (TD)

a}) OLs

bt
-

D = 5548, 0437%% « 15600,581%% 1T _ 12u80,887%% #° 4+ 4T756.5708% &

{=3,h67) (=4,289) {«5.019) (3.487)
«. 1656 - 1527 8124
+ .5160f% 07 - 049, @0OKR DUM + 100,861%% time R-Square -
(9,112) {=3.601} (4.721)
1,091k

b) 1I¥
T o= LSEON.OBEM - 15737,088% 15 - o061, 6E0%k 2 4 4BEE.S3URY O
(-3.565) (-%.257) {=4,856) (3,568}
= 1670 gl | L8312

+ J5RuiRE ﬂhb - QAR GHA%E DUM + 167,861%% +ime P=Equame
(93007 [=3,745) (L, BG8)
1,1065

«IU5E

L8955

—
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an inerease in wages reduces total working capital cost (redusing v
thus increasing bank depesits). This explanation may however be guite
forced. Perhaps W captures some measure of income distribution whieh
haz a beneficial cffeet.un the economy. Time and savings deposits seem
to he much more elastic with respect to bank loans than demand deposits
supporting the contenticn of Lance Taylor (1983) and Van Wijnbergen
{1982) that time and savings deposits seem To be a closer substitute

ta curk market loans than other assets.

3.5 The Investment Funecricon

Now we go to the important investment equation (Table 5). A&
preliminary test of the investment function as derived in the previous
chapter veweals an unlikely result wherein capital stock is positively
related to investments. This may be explained by the fact that capital
stock iz highly related to real income whose increase may reduce the
curb market rate (i.e. supply increases in curb serket loans may more
than offset demand increases). We thus include real income in the
investment functiom. This is valid since all we do here is mdt to
substiture equation (&) (i.e. we retain the real income variable )
in the investmsEnt aquaﬂm {?2) of section 2.5. As predicted, tim
sign of capital stock reverseS to negatlve and the sign of real income

is positive although both do not make it to the 5% lewel of significance.

As expected, investment depends positively wupon the anticipated
inflation rate though the elasticity is quite low. Real domestic

cost of imports is significantly and negatively related to investments




Table &

Regression Equations for Investment

3. Investments (1)

a): OLS
I = 1?;?,4?3:+-221ﬁéln?25ﬁ | s 392?.1&395 el1+t }Fmﬁ 4, Ty2i0f dbh « JOEOL ¥
T-.891) . (& 570 & (-2,619] g (3.663) (3,000
L1453 -, 3608 . Bl2N —. 514l
4 .3358 ¥ - 2BYE,273%% DUM - 361,19067 time R-Bquare = .9959
(1.833) (-3:391) (-2,915)
1.7431 :
p) IV

Far . o "‘h
T = -18427,%84 + 21850,530%% 7% © 3006,630% &(1+t ]Pm* + JTRTHMN LD - Q774 R

(-.688)  (u.274) (-2.568) = (3,545) («1.01)
L1432 -, 3763 L B50 -, 5737
+ L3426 ¥ - 2641,253%% DUM - 3487329 time R-Equave = , 9955
{1,830). (-3,273)  (=2.839)

1.7786

et
frct
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while real bank loansz are gquite hiphly and positively related to it. The
pegative impact of domestic cost of imports is very much expected as this

measured mainly the domestic price of imported.capital goods.

Interest rates do not come in significantly most probably since
the better gaupe of credit availability and cost woguld be real bank loans
especially when credit rationing and domestic interest rate regulation

prevail . Fedl wapges also fail to make it most probably because:

. 1) the investment sector iz probably more capital-intensive and more

dependent on imported capital goods and intermediate “inputs than on labor;
2) peal wage iz associated with real cutput which is in the equation.

Again some multicolliinearity problem may exist.

3.6 The Consumption Functicn

We tried regreszing the comsumption fumction using both .
amrent and expected J-..'I:l;!JGTI'l& and the vesult of the latter yvielded higher

significance. This is the regression we show in Table &.

Consumption for domestically produced goods varies positively with
our measures of expected and wmexpected income., Its relat icn-
ahip to domestic cost of imports is, however, of the
unexpected sign. As domestic cost of imports vis-a-vis domeatic prices
:‘.ns:rea.ses., domestic consumption of home goods decreases. This phenomencn
iz most probably due to the fact that a more significant part of imports
js made up of imported inputs and capital goods rather than final
consumer goods. Increased imported input cost vis-a-vis the domestic

price usually leads to higher price inereases than usval causing domestic

copsunpticn to fall.




Regresslon Equations for Conaumption of Home Coode

Domeatic cuﬁuh-ptinn of Home Goods |
a) OLS |

o ]
" - 0204.875" - 1210.354" e(L+t )P
(23.112)  (~2.428)

L1 Wik \
+ B14.196 time - 885.933 DM
(17.454) {=3.308)
b) IV

i ; . 2
gh - 9241366 ~ 1210.423° (i )P
(22.992) (- 2.428)
" -.0356

b 814.252"F time - BB7.501 DUN

(17.404) (=3.304)

Table & /

&hy

-* ¢ 283 4 e B

(18.147) {3.777)

R-Square = .9995
M o= 2,256

.f + 2860™" §° 4 L3205 B

(18.088) (3.771)
4587 0932

EFEqHIT!:' .9995
M o= 2,253

EE



As expected, the elasticity of consumption with respect to transi-
tory income iz lower than that of expected income. Real wealth does not

come in significantly with a t-value of unity because it may be

highly collinear with or measure the same phenomengn as

expected income.

3.7 The Export Function

Az shown in Table Ta, export demand iz negatively relzted
to the unit value of Philippine export vis-a-vis the unit
value of exports of other Asian countries. It is pesitively related

to a measure of world CHNP.

Tablie 7b shows the unit value of our experts is highly and positively
related to the GNP price deflator. Surprizingly, it i= not velated to the

exchange raté. We expect some multicollinearity to exist here between PGNP

38 The Supply Functico

Our output supply f:.:;ar:tic-n {'E'al".l:‘n# 2) has 22 relevant regressors the
real wage, capital stnék and real ﬁ;nk loans. Notice that, there, we
hreak the rule of includiﬁg regreasaf% ﬂniysif their estimated ;;effiﬂiants
have a t-value of at léas; unpity. Thiz is so since capital stock and
real bank loans seem to be highly collinear. TIf capital stock iz not
ineluded in the equaticn, the level of real bank lcans cemes in very
signjfizantly'{ﬁith a t-value of mpre than 9 -and an elasticity of .35).
Thus for this reason, plus the fact that the effect of credit contrac-
tion on output is crucial to the monetarist cure of inflation, we

included bank loans in the equation. We shonld, however, point out

that due to this multicollinearity problem, the estimated cosfficient




Table 7 {

Regression Equaticn for Real Expnrt-ﬂemandJr

&, Feal Export Demand: (E)

oLE: | ’

E = zzsﬂ.ufﬂ - B4 RODRN .{Pa.-"]?‘u*} + 20B,GG3%% Y & # 1485, 451 DUM - 248,367 time
(:700) (<3,391) {3.051) {=1.650) (=1.155)
A 1. 88y

E=Equara = '8410

b, Unit Yalue of Philippine Export: e_)

P o= G4.53uRR 4 63780 P+ 0212 e ;
® (11.481)  (5.824) (.118)
5166 0,01

f-Square = 8641



Table 8

Regression Equations for Real Output Supply

B, Real Output or Real Income (¥)

a) 0QLS
¥ = 30u81.472%% - 12400,770%% § + 2602 LOC + ,3M26RR K
{6.297) (=3.015) (.788) (5.471)
2103 0547 4§93
+ 2192, 740% DUM + 265,878 time: R-Square = ,9991
(2.,844) (1.4920)
b) IV
Y = 31036.6004% ~ 12053, 904" ¥ 4+ ,2310 LOD 4 , 3434 K
{Ei-.iIEEI} {7311351 {-T?E‘} [51"‘31}
- 2274 , 0507 4805
i
+ 2168.291% DUM + 268,290 time R-Square = ,9991
(2.888) {1,855)
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of bank lodns is underestimated and its standard error migh.
Our model, therefore, will tend to show a smaller contrac-
tionary effect of cuiting money and credit growth than it

Shauld.

Unfortunately, other potential regressors such as the
interest rates, expected price inflation and real cost of
imperted inputs fall to come in significantly with a t-value

of at Yeast unity.

The interest rates again may be insignificant due to

the fact that the variable real bank loans is in the equation.

The lack of significance of the real domestic cosSt of
imported and expected inflation may be due to multicollinea-
rity with real wage vates, real bank loans and/or capital

stock.
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3.9 The Price Inflation Equation

Finally we come to the important price inflation equation. The
only right-hand-side endogenous variables which need Instrumental
variables are Efib} and E%u]. We have two ways of creating
instruments for them. One iz to estimate the variables in the
level form. Then we' can copstruct the insrruments by converting these
level forms into growth rate forms. The other approach I= to regress
the abowe variablesz iIn their growth rate form on the EXROZENOUS
variables also in their growth rate form. We choose the lnstruments
{using either éf the two methodsz) that yield the higher R-square (i.e.
we choose the better instrument). The final results are shown in
Table 9. We try the price inflation equation using both GHF price

deflator and consumer price index. .

Our results show growth rate of domestic price of imports to be
a significant predictor of price inflation. Growth rate of capital

stock (I fﬁt } has a very significant and quite elastic downward

1
effect on price inflatien. OGrowth rate of bank loans dlso ha= a

=1

significant downward effect verifying the working capital cost theory
of price inflarion. The positive and zignificant coefficient fﬂf
the rate of return of foreipn assets is Further support for this
theory — more so since real bank loans arein the equation and so
the sipnilficant relationzhip goes beyond the expe:tﬁd
inflaticnary oifeet induced by a reduction in avail-

able bank loan= due to [lighis out of bank deposits




Table

9

Price Inflation Regression !

Depandent Vardiable:

1, Using GNP Price Deflator

a) O0oLs
F.om L UAETAR 4 L4710%% sfﬂ:zhﬁﬁ W4, ppayE
(3.Au4)  (5,793) Ll AR ' B30
4 7
- 100288 L0° +°|,7680% ¥¥ + ,0338% DUM

{=3.324) 2.304) (2.607)

L) IV

e
P o yA234A0 4 1GBO0 éf1+t 3? B oo i.0BG3VR T
R L AT T L e B T

el

. ,10908% LoP + 1.601u% Y% 4 pazst pum

(~2.863) (2.302) (2.303)

I

trl el

t=1

i

7
1

/K

t-eﬂ.

o

¢ eEiz acity
(3.155)

R=8guare = .2h%94

+ HERLAR d{if}

{2.828)
]

E=Square = 9514

B




Takle 9 (cont.)

Price Inflatiocn Regreszion

&

Dependent Variahle: F

S o
I1. Using Consumey Price Index
a) 0OLS

y e

B = 2237 + AWTWHR g(l4t Db & o 4.76248R 1 /K o+ 1,5061% atify
(2,523) (3.290) L R o T (3.554)

Sh " 5 0
= 1731 LO - 1.2736% Y% + 2,gigew ¥° R-Square = ,9237
(=2.109) (~2,235) ©{a.aee)

b) 1¥

- .,-"""FJ-\-H""'-.
P = 02375 4 L1466 o(irt IP & o 1.7078%% 1 /K .+ 1882000 a(if)
(2¢B025(acaigye MR (R ragy ke (3.56B4)

& - o
- .1908%% LOY o 1,72008% ¥4 4 2, Bugane T R-Square = 9260

]

1)
=
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ac a rise in foreign interest rate makes inwestments in foreipn assets
" more profitable. The posizive effect here is mainly that of reduction
in curb market loans sSupply as Investments in foreign assets become

more prafitable.

T,

Expected income growth rate has a very high slasticity and
Significance _]_«e:1.rn.=..]'..r'r Gr-um;h rate of world income lewel is significant
“and mﬁs in with the unexpacted sipn only im the p:“.i:f!: inflation eguatio:
uwing the consumer price index. This may mean that prices of imported
consumer goods have increased faster as the growth of world income level
slowed dowm. Thisz is probably true during the seventies when much of

our price variation ococurred.

Thepe are some important variables that do mot come in signifi-
cantly {with a t-value of 1 or more)} in the model. Wages, for ekamole
are significant in the output equation but not in the price inflation

equation. Again some multicollinearity may exist here.

fxpected price inflation alsc does not enter the equation. This
may e :gxplained by its two contradistory effects on inflation: one
is tl:.::.l:ladl_ma prices &= the real cost of marginal funds {rc - TF&} for
wnt#lln_g, capital is reducedi the other may b inflaticnary 48 an
inerease in T° induces further investment spending, adding more

pressure on aggregate demand.
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Interest rates for time and savings deposits also fail to make
it to the eguation although this is not so suprising since this
variable does not figure prominently in ocur ipvestment function. A
potential effect is via time and savings deposits but since real bank
loans @re included in our price inflation eguation, thisz effect would
not show in the eguaticn. The only effect left is through its effect
on curt market loans, and we expect this effect to be similar and
collinear with that of the rate of return of foreign assets which

comes in significantly in the model.

Finally, the growth rate of government expenditure fails To make
it too, its effect probably being drowned out by the other variabhles.
This may be true for all the variables that do not enter significantly.
Due to the many number of variables involved, multicollinearity would
almost certainly exist especally in our model where certain variables

may be correlated or may move together in time.

3,8 Empirical Support for the Working Capital Cost-Push Theory
o

The significant relaticnships of hapk loans with demand and time
deposits, invuétﬁents and output supply are empirical v:rificatfun of
the working ¢apitai cogt-push theory. But the piggast evidence is in
the price inflation equaticns. The significance and signs nf the
astimated coefficients for the foreign interest rate and the level of
bank loans yield results that support the nmew structuralist contention.

After accounting for their effect on aggregate demand, an increase in

foreipn interest rates or a decrease in bank loans available may drive
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the curk mirket rate — the cost of mivrrinal fund for working
capital purposes — up the;eby cansing a higher Inflaticon
rate s

Furthermore c¢ur model shows stracturalist influences
dominating in the short run. The effects of monetarist 3
variah}ea (the intevrest rates, real bank Ioans) oo price
inflation via,aggregate deménd do mnot show up contempora-
necusly in our model (given the signs of the estiqﬁtgd_
cn&fficientsj. . They have a potentially stromg loeng-run
effect, however, as.we sSee the coafficient of @i display

the highest elastipity among all the regresaﬂrstf But Fhe_

price inflation will be affected only after a one~year lag

L)

as YE iz based onp past growtchirates of ouipot.
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Footnotes

T iz defined as a weighted average of the =zavings rate and the

time deposit rate, the weights depending on the share of sach type
of deposit on total =avings and time deposits.
From eguation (30) we get an equation wherein supply price and
demand price are eguated so That:
P = B(w, eP_(let ), {1+t JP 7, ell+t )B * i if .t
» €Pplletpls X ox s u/Fu s Ber Toe -
I PEs, 0, L.
2 -]

By total differentiation and rearrangement of terms we get an
equation that locks roughly like the one in (32). &n additicnal
assumpticn is that equilibrium iz achieved afrer one year so that

¥ieB0 " 1979

the relevant adjustment period is one year (e.g. :19511 e
1279

‘The only thing that prevents uz from calling cur method two-

stage least squares (2 5LE) is that some instruments are used

for the divis.:cm of some wvariables whereas two-stage least SQUARTES
usually applies to "linear™ cases (i.e. linear with respect to the
vapiables ).

Note that the effect here is positive zince it comes from the
demand side {via_u:msumptic:-n}. This goes against supply side
arguments wherein an increased expected income increases aggregate

supply and reduces price inflation.

This explanation is true primarily because our model uses only one

_measure for the domestic costs of the vardious types of imports. (imported

inputs, capital goods and final consumer goods) so that the p:-esen::-e
of the domestic cost of total imports in the inflation equation is

inadequate to erase the possible cause of thi=s wunexpected result.
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