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1. Int:odn.ction - ..

A previous paper / [74 T presenting a simple agg'negauve model of
the Phllippine econony mwlved the stock of money as an emgenous :
‘ variable, As was stated in that paper, the emgenezlty of the money

- stock was not supposed to mean that this vanable is completely at the»
control of the monetary authorities, but sunply that this vamble_ was
| not explamed in that ‘model, The present paper supplemmts the "basic
nrodel" of the previous paper with a suhnodel of the mnetary sector $0

i

;hat %ﬁney supply becoms endogenous. -

¥

’ In the basic model, the money stock variable Z was defined as

the average of end-of-month figures from October of the previous year

- to September of the current year. We chose this definition because in
the price ‘equation of the basic model, which specified the GNP mplici :
price index as a linear function of real QP and. the stock of money,
this de£m1tion gave better stat1$t1ca1 pm*@erties for the price
: eqmtmn than altematlve defimtmns M stock Z defined as the

average of end-of-month figures over the cglendar year, did not §how v

1/ This 1gaper is part of a research project of the National
Ecommc Counci ‘the author, Opinions expressed are not to be
interpreted as those of the Government of the Philippines, however,
only of the suthor. Thanks are due R.M. Bautista, A.A, Castro, An’z
Rabella and D.W, Jolmson for many useful discussions; to R.V. Tisoqui . :
and P. Tiﬁit;@n for help with the data; and to F, Josef sd P. Sszon
for research assis . The author also wishes to thank NEC Chairm
G.P, Sicat for encot ng the study. Computations were m&e at the
ihwersity of the Philipp: es Uowm:er Center.
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fesults as good, (Our choice of Z in the basic model thus amowunts to *

w 2.

assuming a 3—mnthlag in the effecf of the stock of money on the

general price level.) Z_is an endogenous variable in the monetary

submodel of thls paper, and we will use- the specification of Z, also for
-2 in order to effect a link with the basic model.

2. The submdel

-

L1ke the basic model, thls submodel is based on annual

observations for the period 1950~1969. Although end-of -month flgures

are avallable for cwrrency in circulation and stock of money, only end-

of-year f1gures (equal to bepmhg-of-the-followmg-year values) are

available for- the other variables included. This is due to the fact

‘that in the early 60's the Central Bank changed its reportmg of end-of-

month ﬁgures from an "other banks" to "comerc:.al banking system' -
coverage. The latter excludes savings banks but includes rural banks

* which accept demand deposits.

: ‘gf{Endoggnmjs variables (all monetary variables are in million pesos, except

~—

where otherwise stated)

"z

currency in cu'culatmn, average of end-of-month flgures

_.mrtheyear

s stock of money ,, equal to Z plus prlvate demand dep051ts

monetary base, equal to Z plus Z

: avallable reserves of the comwrcial bankmg system,
‘average of begummg and end of year figures

‘ .



L a, pmwate domestic credits of the comercial bankmg system,
P average of beginning and end of year figures

cha:- Central Bank loans and advances to the commercial bankmg
system, average of begiming and end of year figures
F. :  international reserve, end of year o

Ve will _also use L b for end-of-year figures corresponding to L cba’ so

that . ’
A1) L, 2L 2 \ L \‘\\‘ :
e * \

cb ¢b cb_,l\

K—/ - .. Exogenous variables \ )

B_ : internal debt Outstmding of the government, end of year

AL}

R_ : ratio of required reserves to totaL deposits in the
commercial banking system, average of beginning and end
of year figures,. in percentage units

3 Central bank rediscount rate, average over the year, in
percentage units
b we1ghted average of interest rates charged by banks, 7

m percentage wnits

'At; : a vanable that is mphcxtly deﬁned in \ the following
identity - ,

@ F = Fr- -~(r-: -._3) +_ Ag

where M mx are&urrent 1mports and emorts, respectively, from the

basic model In other words Af 1nc1udes all vanables except the trade

deficit that affect the mtematlonal feserves.

z For 1950-50, this refers to "other banks," which include rural
and savings banks in add1t10n to commercial banks; for 1960-69, the data
pertain to commercial banks only. - No serious error seems to be introduced
by usmg this nibved series, hovever.



The Ww were estmated by ordinary :
least squares.‘ (Tm-stage least squares estmates gave regressmn
,coefﬁments that are not very different; see’ Appendix B ) Numbers in
parentheses are t-values.

¥ 7, = 288,215 + .3855 L b, 3842 B, * 3651 Fp
2, AT o (2.81) © (11.38)8-1 G. oz)
2

R 1.545

#t

= ,987, s = 73.58, D.W,

(4) Z. = 1004.06 + 1.4278 zb 70 077 R,

SO R _ (64 44) (-8.42) *
® = 905, " s=6308 DN =1,570
(4') Z = 1037.82 + 1.3750 zb 70.445 R
o . A 4532% 121t
R=.993,  s=7346, DV
(5) Z.. = 12205 + 41372
L o . (70.06)™ o
=2 » ‘ v S R
s ‘4996’ _ A s»f 28.17, - - Se— .
(6) , 333,90 + 5.6784 z,7 59 Ry 3
pr R L0 s
RZ 980, T = 1,117 -

2022
(22.22)

DWW, = 1,373

M Lyt - -800.2 235+ 34 .9157 1 8 R+

-5.16)
- .om,

Finally we have the identity

® 7, % -1,

R



Eq. (3) gves the monetary base as a linear ﬁmctlon of Central
Bank loans to the comerc:.al bankmg system, ,government debt and ‘the
international reserve at the beg:umlng of the year &ovemment debt /i
plays a prommmt role because this has been\fmanced largely through
the barﬂcmg system> One mght expect a 21‘101‘1 that the regressun
coefficients would be close to m1ty, but the estimated coefficients are ,
very close to one another and less than 0.4, indicating that \the greater e
part. of changes in the explanatory vanables do not affect the monetary

,base. / The reason seems to be mst1tut10nal in characterrurhe inter-

nat:mnal reserve is defined to be the sum of the commercial banks' net

.,forelgn exchange holdings and the Oentral Bank's gross forexgn exchange

 holdings plus gold. 'l‘hus Central Bank borrowings from abroad, while

incredsing the mtemaponal reserve, muld not by 1tse1f affect the

- monetary base.’ Alse, not all bank borrcwmgs “from the ﬁentml Bank are

Y

' ccunted tewards bank reserves -

3/ with the Central Bank. Finally, of ’

course, when “the government borrows directly from the Central Bank, this
does not by 1tse1f add to the monetary base. As an enplncally observed

relat1onsh1p, eq. (3) may 52111 prove usefil For med:xm-term projections.

- xGrfu the monetary base, mney sqxply‘ is detemmed in eq. - @)
as a fmcﬁlm also of the reserve m@xmnt ratio R ./ Ceterls paribus,

\3/ -

. = We use thzs term as symnym w1th "avaxlable reserves,“
which copsist of the commercial banking system's holdings o "e11g1b1e"
et securities, foreign balaﬁze&f-and securities in addition to
gsh ‘and demand deposits at th ntral Bank, The naturec and .
conpo on of what qualify as resewves have been changed by the Central
Bank /cyn time to time for poh@ puyposes. S, . '

~,



é higher Rr nust lead to lower money supply,)' This relationsixip may be -
nﬁsleading, howsver, if it is ccmcluded that o’-:her tcols of monetary

policy avallable to the. Central Bank have had little additional effect

on the money supply. In fact the Central Bank has used these other tools
‘ (margm requlrements agamst lct Lvrs of credl minimn capltal ratios
and portfoho ceilings. on the holdmgs of commercial hanks, redlscwm: %;;
rates, etc.) in conjuacticn with reserve. rcqunemnts. .Thththe »rer '
| ~ gression: coefficient of rthe ‘variable R, should be interpreted as reflect~
ing not only the effect of the?résqrve requirement ﬁtio but also the .
"effect of these other tools whici have moved in the same direct.ion\.“»
Ac.cordmg to (4) ,( an mcrea,se in the monetary base by ?1 million leads

to a P1.43 increase in the .supply of = acney,\/ This "margmal monetary v
nultlpher" of 1.43, if it may be callea tlzxat, seems sonewhat law
relatlve to mnetary multlpllers estmated for the. Unlted States (abmm

2.5). The_ two concept_s are nct quite co'nparable ,. however.

Eq. (4') links the monetsdry submodal to thc basw-mdel it has
the same form as (4) but 1s loncal.ey'wmewhat awkward because the )

explanatory variables are defined over a period of time that leads the

explamed vanable by 3 mm.ths. &.wmr,ésmg (3) to substltute for

Zb in ’4') we see that for m‘edictmn purposes, only P needs to be

fO h‘ s ) ) V“*
re own’/ - | \

(“Eq. (5) indicates that the ratio of currency to the stock of
money has been decmasmg w1th an mcrease in the nmey supply, w!uch i
highly correlated with real mcome per capita, As this. nses, less.

currency is held relative to the total amount of money.

“;
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<ﬁ1th z, and Z_ already determmed the identity (8) gives bank .
. reserves Z ‘which is an explanatory variable for bank loanés to the
private sector in eq. (6> Thls can be oons1dered/ supply fmctmn
dependmg- on bank reserves, the mserve requlrement ratio and the

/‘

ly.

\ .
mterest mte.)@@g to (6), a ¥1 million increase in reserves leads

the banks to mcrease their loans by PS. 7 million /t{ 1ncrease in the
reserve requirement ratio reduces bank lendmg\)duch of course may be

'expected. -The _ro]_.e of the m_terest rate is equally clear.

éinally, benk borrowings from the Central Bank are explained by
eq. (7) in terms of .the rediscount I\‘ate;. the Teserve requirement Tatio
and bank loans to the private sector‘:} It eppears from this equatien,
which may be+ \énsulered a demand fmctlon, that the demand for Central
Bank loans has been largely detemmed by bank lending to the private
sector, and that credlt expansmn has been mdlrectly fmanoed namly by
the Central Bank\For&whlle banks are increasing their loans by 2} ‘
million, at the ‘s same time they are borrowmg PO, 2 m1111on from the
Central Bank ;Qm mcrease in' the ‘reserve requirement ratio also
1ncreases bank borrawmgs, apparently in order to sat1sfy the higher
reserve requlrenents md also other cond1t1ons mposed by the Central

Bank when requlrement ratlos are changed.f The effect of the rediscount

S

/

rate is of course negative,

~ . -

~ Egs. (1) - (@eform a eonsistent system of 8 equations that
detem:me the 8 vanables Lé\b F b’ ,' Ze» Lb’pa’ L::b".1 and 2, given.

'



the predetermined variables anci M*' - X* from the basic nbdel.  Only
predetermined variables are involved in the determination of the
varia.b‘l'e-. Z which is required in the basic mdel; so that for a given
year, solution of the basic model does not présuppose é Cdnipletef
solution of the m’rieiary submodel; In the following year, Z is partly
determined by the results of the basriﬂ(v; model ’through eq. A(2). It seems
likely that (_th‘e true relationships ai"e} such that the lags involved are -
rather shofter, but lack of the necessary quarterly data prevexits a test
" of this conjecture. An alternative specification of simultaneity will
be considered in Appendix A, ’ o , . | ’

3
«

3. Reduced-fpmi equations and "predictions' for 1970

Because of the simple recursiveness of the mnetary submdel
it is easy to get the reduced-form equations, Redmed- form coeff1c1entc

are given in Table 1.

It is interesting to compare the submodel's "predictions" for
1970 with the actual data, partlcularly since the February 1970 de facto
- devaluation of the peso made 1970 a very atyplcal year., We have the

following data for 1970: L = 1444.2, B = 5838.4, F = 644,2,
B | . by gy T
| , Rr = 17, 54 Rb = 11.05, Rd = 4,75, Using these figures in Table 1,

we get estm\ated values for the endogenous variables in Table 2 ‘which

also glves actual data for 1969 and 1970 for reference.



Table 1. Reduced-form coefficients

L B F R §o5 P Const.,

cb_q g, Tryo T B d S
Z, .3855 .3842 .3651 288,22
Z 5301 - ,5233 .5020 ' -70.445 1434,12.
Z 5505  .5486  .5212 -70.077 1415,57
Z, 2277 L2269 L2156 -28.988 707.59
Ly | 28962 8031 8487 -81.625 - 416,439 -2047.50 |
Ly | .1812 >.1so§ 1716 - 41.543 £§4.196  -34.916 -1214.20
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4 Table 2. Estimates for 1970

~ Variable | 1969 value 1970 value 1970 estimates pgrcen;ag_e_ error

2, 20840  3541.4 _3323;3 (6.2)
7 20755 4618.0 4519.8 © | (2.1)
Z 1 3873,8 4563.4 4371.8 4.2y
I, 1776.0 2074.2 1561.7 Y )
Ly 7007 7849 81778 At
Ly 113948 1294,8 ~1705.4 3.7

/ﬁxe model's estimates for 1970 seem redsonably accurate (except

in the case of Centra]; Bank loans to the commercial banking system which |

is overestimated by 32%), cons1denng the wnusually large increase in the
money supply that year resultmg from export proceeds 7The extremely

poor estimate for Central ‘Bank loans, however, shows up a. defect in

the model viz, the lack of a supply equatmn for such loans which in

con;mctmn with the demand equatmn ¢)) would determme L. b . -Clearly
{/he Central Bank does nét merely and passwely grant loans to banks .upon
the latter's demand, ﬁ'he dmg in Ecba betmen 1969 and 1970 suggests
that the Central Bank attenpted to comteract mﬂat1onary pressures by,
among other measures, reducmg bank borrowmgs. For projection purposes
therefore, 1t may be preﬁerable to delete eq. (7) in the model and

consider L b (or alternatively, L b) as emgenous.

.,



11 .

4, Concluding remark

The model presented in this paper is based only on data published
in th e Central Bank's Annual Reports and its Statistical Bulletin. It
would be desirable in future work to use unpublished data and see whether
a quarterly model might be feasible. A start has already been made in
this direction by Peterson /| 8;__7. (For other quantitative work on
Philippine monetary variables, see / 9_7 /107 /57.) Brumer and
Meltzer's "linear hypothesis" /1 7 /72 7 has influenced the specifi=
cation of money supply in this paper, tut there are many dissﬁﬁlarities
of course, Finall.y, the present attempt to formulate a model explaining
money supply was suggested by recént literature ’v‘zhj.ch shows ihcreasing
attention being paid to money supply hypotheses, .. (For very useful
surveys see /6.7 /7.7.) Demand equations appear relatively straight-

forvard, and four possibilities are reported in Appendix C.
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Appendix A. Alternative specifications

Our specification of money supply in the text gives this as a
linear furiction of the monetary base (or '"high-powered money'') and the
average reserve requirement ratio . Inclusion of the ratio of currency
vin circulation to private demand debosits (call this de) as an addition-
al explanatory variable would be better from a theoretical viewpoint, as
this ratio is a detenr;inant of the nmey,élxpply. Th15 can be ratioﬂ--

alized from the following considerations.
The identities

‘(Al.) 2y = zc * Za
(2) 2

L]
™~

+
Pap
give -

*3)
(o) 1-98 = 8
m

. .z‘ 2\ .2,
oA b
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or

@wn z_ = , .“zb
7.z Z,
c 42
r z;; B

Accordingly, Cagan _/js.] calls zb, 2/2, and 2 a/n@ the three determi-

nants of the money supply.

Being an identity, (A7) provides no explanation of the money

| supply ‘unless behaivioral equations are. speci. fied for its three determis=

nants, Let us consider the empirical hypothes1s that Emey supply is a
linear function of the monetary base, tﬁe reserve requirement, and the

" ratio of currency in cn:culatlon to private demnd depos1ts (whlch is at

the control of the privafe sector) x @_‘he higher is this ratio, the
smaller is the so-called monetary m],tlpher (;.e., the coeff1c1eni of
Z, in (A7)). Also, the higher is tﬁé"’average resérve requirement rstio -
the ratio of'fequired reserves to to'tal deposifs (including time and
savings deposits) - the greater we expect is the ratm Z /de and there-
fore the lower is the mnetary multlpher} |

| We have the ;fol}owin_g regressioﬁ:

. (AB) va = 1322 16/ + 1 3740 Ly - 66.3343 Rr 2,2805 (100 Z /D

""Q,

, dp) ,
(44.38) (-8.68). (-2.26)
R =.,9%, s =~56.s,79, D.W. = 1.806 |

‘Conparmg this with eq. (4), (A8) appears sl:.ghtly better, One could

therefore have an altemauve model with (A8) in place of (4), and an
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| equation to explain Zc/de in place of eq. (5) in the system of the text.
' (therWiSe, if (5) is retained, inconvenient nonlinearities would result.)
For example one 4might use

(A9) 100 Z /D, = 162.90 - .01697 z
¢ dp (-5.42) ™
® = .599, s =12.80, DW= 069'78

But this is much weaker and seems unnecessarily roundebcut,.

Another model is possible with

‘(A10) Zb = 342,157 + ,3926 Lb + ,3484 B + 2827 F
' (2.25) (8.12) & (.8 T

R2 = .98, - s=74,989, D.W. = 1,015

g
the corresponding variables B, and F) in place of eq. (3). By the usual

where B 2 and Fra' are averages of beginning and end of year values of

statistical criteria, (A10) is relatively weaker. Vhat séems attractive
| from a theoretical viewpoint‘ about such a model, hcwever, is that there
would be simultaneous feedbacks between the basic model and the monetary
~ submodel, ‘sd that the combined models would éonstitute a single simul-
taneous equation system, But computational difficulties are increased

and for projection purposes, the model of the text seems superior.

Yet another pdssibility is to make the interest rate R,
endogenous, which is clearly to be preferred, and introduce a demand
function for bank loans:

(A11) pra = 1156.04 - 224, 541Rb + .3169Y - 1.2873 (100 W/P)
(-1.56) (11.62) (-2.18)

7 = .902, s = 184.96',' " D.W. = 0.708



e
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vhere Y is current GNP, W is the annual money wage rate (in pesos) and
P is the implicit GNP pnce deflatcr (1955 = 100). ( Here, the higher is

the real wage, the less prof1tab1e is mvestment and consequently the

Iower is the demand for bank loans (Whlch have financed mich mvestmentg}) '

The coefficient of R'b has the correct sign tut has a rather low t-value,

however,

Finally, it is possible to have an alternative model that

replaces eq. (4) with the followiﬁg two equations, where Z m' = Zm + Dt P

and Dtp is private :time (including savings) degosits , and Rg is the

interest rate on government securities,

(A12) Z, = 827:117 + .4417 7 ' - 60,9802 R

(43.96)"  (-3.46)
% = .99, s = 55,013, D.W, = 1.486
(A13) Z.' = 535.900 + 3.4604 7 - 139.2017 R_
m - (82.90) (-8.89)
R’ = o9, s = 118,845, D.JW, = 1,738

These would indicate that given the suppl& of money in the broad sense

(ila Fnedman), the private sector's decision as to the amomt of money

it will hold depends on its oost as reflected by R g taken to be exoge~
nous. In other words, (AlZ) 1s a portfoho-chome equatlon. For pro-

jection purposes, however, a model that uses (A12) and (A13) in place of

(4) my not be very useful considering that the interest rate on govern-

ment securities seems to have been kept excessively low during much of

the observation period. .

Y
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Appendix B, Two-stage least squares estimates

The first stage in deriving these estimates ‘regressed the

endogenous variables an L i B‘g . F

r—li Rr‘, Ry and Rj;. The 2SLS

estima,te‘.of the Zb equation is of course the same as the OLS estimate

in the‘ text.
(B) 2z T"1004.89
R = 083,
(®2) Z = 103758
8 = .82,
(B3) z_ = 120.08
| 2 = 987,
- (54) pra‘= 959.57 |

52

RS = .975,

(85) cha = -793,116 -

_ - .984,

- (33.,13) (-4. 35)

1.4271 Z, - 70.069 R,
s = 121,98, DWW, = 1,836
‘ ‘ AN

1,3752 Z, - 70.447 Rr

(32.43) ° - (-4.44)

s = 120.09, DWW, = 1.411
L4146 2
(38.44)

s = 43.86, . DV, = 1,096

6.0435 Za - 268,31 R+ 352.116Pb

(5.11) 2 (3.1 7T (1.64)
s = 336.85, D.V, = 0,903
38,0824 R, + 57.5182 R_ + .2066 L *®

(-4.55) 8.11) T (29.62)"P

s = 51,11, D.W, = 2,23
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Appendlx C. Money demnd equations .

The followmg equatlons were estimated by OLS. Symbols’ used are
dé_fi.ned in the text or in Appendxx A.

.10065 Y© + 10,1434 P - 62,9312 R
. (11.06) (3.17) (~3.34)

+

@ z, = -338.41

8% = .996, s = 57.66, DM, = 2,112

* .
(C2) z, = -303,59 + ',09%9Y + 7.45227F

(8.69) (1.91)

R = .994, s = 72.71, DJW. = 1,198
(C3) Z/P= 40060 + .00L0Y - .28042 R

m (25.08) (-2.01) 8

1’ = 084, s = 0.5403, DN, = 1.372
(C4) /P =3.4256 + ,00112Y
. (G1.72) |

R = 081, s = 0,5845, D.JW. = 1,132

Llnclusmn of the interest rate on govemmnt securities, as an indicator
of the cost of holding mmey, gives a better fit whether or not the
dependent vanable is deflated by the price levelx |
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