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Abstract

. Three causalit? tests,\HaugH, Granger and.éims_are
 used to determine the nature of causal,relationship be-~
twéen;the componenés df'monetary base of India, MalaYSié;
Mexico.and Taiwan. ihe cbnciusion derived is‘fhat bidirec-
tional causality exists between thé>¢hanges‘in,doméstic
creditéand changes in’in;erﬁational feserveé for all four

countries. -



'Causal Relationship Between Domestic Credit 'and Inter-

national Reserves: The Experience of Developing Countries

!

Recently,Biejer (1979) tested thé;direqtion of cauSaiity
beiwéen dqméStic_credit‘and iﬁtérnatiqnal reserve chpchents
bf se&eraljdeveloped ;ountries monetary bas?. The objective'
was to establish support for one 6f.the basic tenets of the
mbnetary approach to the balance of payments (ﬂBoP);jthat an
exogenous expansion of démeStic credit'leads to an endOgénous"
outfléw of foreign e#change.reserves. His fésﬁits suppdrted;
the dirééti@n of causélity4runnin§ from domestic credit to

3

‘internatioﬁal resexves. Howéver, Biejér'é analysis‘suffered.
‘from many shorfcomings. First, he used only one testAof,caﬁ—
vsality,'namély,vsim§ (1972)1 when infact, there are three sﬁch
\'tests available. Sécond, his estimation method failed;to take
‘account of probiems aésoéiated with‘poteﬁtial serial auto-
COrrelatioﬁ in tﬁe residualsvof the Sims regressionsf‘This
coula‘éasily_have biased the results. Third, sihce,contempo-
raneous éqefficients fbr all countries he‘shudied were signi—‘_
ficant, it is hot clear whéﬁhg; the relationship between
~domestic credit and'international reserves is mainly contem-.
poraneous. Lastly,~in order to ascertain the true direction

of causation, ‘it is advisablé to use as much aiséggregatedida-
ta éerieé as areAavailable because of poséible bias introduced
;py aggreéation. Kéeping thié iniview,‘it woﬁld‘have bgen:ﬁﬁre‘
appropriate for Bléjér to have used monthly rather than.quar-

terly data series. Feige and Johannes (1981) retested the

MBoP for 'six countries takingvinto account the above noted



dfawbaoks in<Blejer's work. Their sample was, however, re-
.stricted to the developed‘nations,50~in thiS»papet the nature
of_relationship between the components of the monetdry base
‘is studied for tonr.d@veloping‘countries, India, Malaysia,
uMexico and-TaiWanﬂ‘Tne widest'range.of techniques available’
- are employed on monthly data series. : | : S
The MBoP has been widely tested_on data from several
developing countries1 and the IMF bases its financial pro—:'
gfamme and policy recommendations for the member countries on
principles that areﬂconsistent witn it.2'The enpiriéal fesults.
were construed’ to snpport,the MBQP'when negatite oorreiation
between domestic and foreign'assets was détected, But this ,
:does not provide evidence‘in subport’ofjthe proposition that.’
' causality'does,indeed run_from domestic to.foreign assets.
Empirieal determination of'the direction .of cadsality requires
implementation of tests geared to testing for causation. Such
empirical analysis is important4not only becauSe it throws
further light on the central prbposition of the MBoP,'bnt also
because it could asSist the nationai and internationalvpoiioy
makers. o h o ¥ a |
: The paper‘is organised‘as follows. Inxthe next section,
the . domestlc and foreign asset relatlonshlp embodied in the
MBoP is stated Sections III ‘and IV présent the causallty
tests and the_results, respectively. -The concludlng comments

are given in the last section.

s1-For instance, see Kreinin and Officer (1978) for a survey
and Aghevli and Khan (1977)

See Rhomberg and Heller (1977), Crockett (1981) and’
IMF (1981, ch 7)



IT The MBOP : ¢

The coﬁmonly empirically'studied reserve-flow equation
of MBoP is the following reduced-form version.

.EF/(R‘+ Dﬂ Alog R = Alog P+ a Alog y - B A log i
C - Alog m -|P /(R + QJ Alog D (1)

where R-is the level of the country's international reserves;_e
D is the'domestic compbﬁent of the monetary base; P is the
domestic price level; y is real inCome} itis tﬁe interest

rate; and m is the domestic‘money multipiier.VAccording te_
(1), expan51on of domestic credit in excess of domestlc demand
for nomlnal balances will result in a balance of payments de-
ficit as the publlc gets rid of the excess supply of money by
.ralslng 1ts ependiture over income. Therefore, the direction.
of causality sugéested by (1) is from domestic eredit to

.o

foreign reserves.

eHowever, it is conceivable that the‘causality may run
from foreign reserves to domest;e\credit (Blejer (1979)). This
is likely when central banks-activelyesterilize thejimpact'of
~exogenoﬁs changes in. foreign reservesien the domestic money
suppl&. It could also exist‘when»comﬁercial banks in order .
-to prevent:fluctuations in domestie_credit vqume'borrow~frem

the central bank when confrohted with a loss of'reserves

through an outflow of international reserves.

III Causality Tests

We employ three commonly used tests of causality, Granger
(1969), Haugh (1976) and Sims (1972). We do not discuss the
theory underlying these'tests as it has been. well documented

elsewhere.3 Only a»briefAdescribtion of the tests is presented.

3

For 1nstance, see Felge and Pearce (1979) and Feige and
Johannes (1981). o '



In Haugh test.prewhitened data series are cross correlated

- . . * ) '
and two statistics, S and 5 computed. The statistic S is
defined as
) ‘v m . n" .
S s=ni £IK (2)
. k=-m ‘ ' : ‘
where N is the number of observations, k' is the number of leads
or lags and £ are the.croés—correlations for k leads and lags.

B

"When k is large relative to the number of observations,

: % )
then S  is estimated.

£ ot 2 R
‘k=—m '(N - rk p oL V (3)

!

)

. \ * :
Under the null hypothe51s of 1ndependence, S and S . are

asymptotlcally dlstrlbuted as chi- -squarée with 2m+1 degr%esv
of freedom.

Since Haugh test is strictly valid only as a test of
independenée'or dependence between series, Granger'and Sims
'caﬁsality tests are needed to determine the direction of

causation. The Granger procedure consists of estimating two

regressions.

n

i b, AR _: + Uy . | S (4)
n : -

c, AR + 3% 4., AD,_. + V_ (5)

-For AR not to cause AD, all bj for j> O must be zero, while

for AR not to cause AD at all; all bj.for J=0 must be zero.



For AD not:to cauSe'AR, all d for jvo‘must be zero._AD does

not cause AR at all, 1f all d] for 370 eﬁual Zero.. .

The Sims test is based on the regressions

o mo SRR o )
i1=-n. . . C " '
: m .
ARt = Z_'ql ADt_i-+ ft (7)
T 1=—n R

AD does not cause AR, if'pi'for ic<0 equals iero and AD does
not cause AR at'all'if:pi‘for i20 are all,éero; Analogously,“,
AR does not cause AD, if qibfof i<0 are all zero, whlle AR

does not cause AD”atvail, if q; for:iso”are all zero:

Iv “pata_and Empirical Resnlts; ‘ -

N

.

The causallty tests have been carrled-out on monthly

- seasonally unadjusted changes in the domestlc credlt and
reserve components of the monetaty base 1nvInd1a, Malay51a,
Mex;co and Talwan. The perlod ranges from March 1963 to July

'tj971 for’ail countries.w1th the, exceptlon of Malays1a and
Mexico. The'series for Malay51a commence from Aprll 1966

- 'and ‘that of Mexico end in November 19704 The . data have been

4 The perlod of study has been determlned by the avallablllty .
.of data and by the fact that the exchange rates were: flxed )

durlng thls period.



obtalned from several edltlons of the. Internatlonal FlnanC1al

g'Statlstlcs (IFS) These countries were selected because

emplrlcal ev1dence in favour of MBOP already exists for them
(Aghevli - and Khan (1977)) Secondly, these countries. represent
varying degrees of - 0penness to world trade. - Malay51a and
Taiwan‘are the most open of these economies, with‘Mexico

being mOderately open, and India'beihg'the‘least epen; The
8egree of ‘openness is relevant because MBOP is applicable »

more to open economies.

The:estimated‘autocorrelation functions for the‘compenents
ofvmonetary base of Malay51a and Talwan 1nd1cated that no
prefllterlng was requlred However, ARIMA fllters were judged
to be necessary»for Indian and Mexlcan serles (presented
in Table 1)-~The S and S fbr each country (Table 2) suggested
-that the null hypothes1s that 'AD and AR are independent can be

“rejected at 0.05 or 0.10 level of s1gn1f1canee. Except for

I3

Reserves are taken to be official ‘international reserves
(line. 1, IFS) converted to domestic currency units. Domestic
credit is defined as the monetary base (line 14,IFS) minus
‘reserves. T

6 In fact, their results for the chosen, countrles suggested
a strong support for the MBoP



_»Mex1co, S and S* are 51gn1flcant ( in Tabié 23_for

all leads and 'lags of up to 12. ForIMekico, dependence is
_observed only at the short lags. These results, therefore
.1nd1cate that dependence ex1sts between AR and AD for all

four countries.
" The Grangef and Sims regreSSions'were run to‘determine‘
the nature of the relationship betWeen the‘components_of‘
'monetary base. The Granger reqressionslk4)»andj(5) contained

- a constant and a trend in addition to other variables.’Sincei

,seasonallty was observed in the Indlan and Mex1can data serles,

’ monthly dummles were 1ntroduced to account for the seasonal

P

patterns.- o ' _ : s L o

The Values for m and n were, set equal to twelve for. the
countries studled7 The Granger F statlstlcs are reoorted in
Tables 3 and 4.VIn‘Table 3, the null hypotheses that b'—O,
for jz0 and‘djéQ, for 370 are examlned The F statlstlcs
are significantnat .05 ‘or .1Q‘leVel in both cases forrall’~
-'pountries, impiying‘that causality‘is‘bidirectional;hetweenh.

AR and AD.

" The regre551on for Indla also contalned a dummy for de-
valuation of the rupee in June 1966 ’ .

the Sims test and by. Felge and’ Johannes (1981) for the
‘Granger and Slms

. The $ame lag. lengths have been, examined by Blejer'(1979) for



TABLE 1

_,Box—Jénkins Modéls for Changes in Domestic Credit and internatibnal Reserves?
[
Country Series B Model ‘ ' , ~ Diagnostic Check on Residuak
Mexico Dom. Credit - .(1-8"%) (1-0.218"%)ap = U Q= 27.84 Cd.f = 24
(-1.43)" | ’
Intern. Res. (1-0.198°-0.34B%) aR = U, " Q= 30.53. d.f = 27
(=1.80) (-3.36) o
India® Dom. Credit .,(1—B12)AD = (1—0.57B12)UD
X ‘ (-5.89) Q = 20.86 d.f = 24

Néte: The t values are giveﬁ in, parentheses under -each coefficiént

(a) For Malaysia and Taiwén both ‘the AD and AR series were white noise.

'(b) Since the first differences for International Reserves wére‘found’to_be white noise

no filter was required. . ' S T RS

i



TABLE 2 Haugh,Test Results

’

Country  Ikl=1 Ik|=6 IK|= 12,  |K[= 24
Malaysia | 7_ , .
s | 31.64*  40.68%  44.86* 57.91
S* . 31.65%. 41.19% 46.09* 64.675"
Taiwan _' ' B S .
s o 36.38% 44.16% 49.42% 77.99%
| s* 5 36.39%  44.54%*  50.63% 85.42%
Mexico . ' ' . : 4 N
°s o 0 B.37%, 14.73  29.64 48.57
S* . 8.40% 15.17  33.03  58.64
India /’ o ‘
s ' '25.10%  29.07*%  37.55% 51.06
s* - 25:15%  29.34%  39.13%  56.67

+ Significant at 0.10 level.
* Significant at 0.05 level.

TABLE 3 Granger F Test Results

Country. pj=’0, j=0 R dj= 0, Jj=0
Malaysia 3;38*(13,24) ‘ 3.16%(13,24)
Taiwan 5.15%(13,61) : 3.59%(13,61)
Mexico 3.98*(13,42) 2.8% (13,42)
}India 1.857(13,49) 3.19%(13,49)

* Significant at the 0.05 level. Degrees of freedom in parentheses.

+ Significant at the 0.10 level. Degrees of freedom in varentheses.

1



'

The con;empofahedus cOeffi¢ients (included ih tests in
fable 3) werévsignifiCaﬂt'in'all Graﬁgéf regréséions. Hence,
it cannoﬁ belascérfaiﬁéd whetﬁéf the,relatiénship between
-AbAand‘AR is méihly contemporaheous“in nature. In Téble’4,
»gtherefofe'fﬁe FwStatistics were computed by gxcluding the
contemporaneéus»coeffiCients.'The results shqw that'causality
runs ﬁnidirectidnaliy fromvinternational reserves to doﬁeStic
credit for Taiwan,‘and frqm domestic creditvto international
reserves for India; Howevér, for Malaysia while no céusality
inléithervaireétion is obserVed} in case of Mexicé the |
félationship_is'bidirectional. If these rélétibnships held -
inétantaneously,'then it would’seem.that in Taiwan}ithere .
is either a:Stérilisation of changes in internationai
reserves or borpowing‘bf the commercial banks of the nétufe
diSCuSSedvéariier.‘in Mekicor the relationship appears to
be bidirectional. However, in India, an‘exogenous change
in domestié credit causes a éhénge in international}reser§es.
’Because.itbis nét possiBLé_to empirically determihe the
direction of‘caﬁsality cpntainéd in é.contemporaheous
relationshiﬁ, tﬁé conservative :esultrfhen is thét
domeétic/reservé relationsﬁip.is bidirectional for_fHeAfoﬁr
countries.' |

The Sims reéressions (6)Aand (7) were estimated déing
>Hannan éfficiént estimation procédure recommended by Sims

(1974) to overcome the pfoblem'pf serial correlation in the

[

fesiduals. The results displayed in Table 5 test theﬂhypotheses

¢



_ v L o o ,
that all,qz=:Q, for i<0. and all pi= O.for igL0. Since

all the F statlstlcs are 51gn1flcant we can reject the
null hypotheses that there is no- causallty at all running

from AR to AD and AD to AR

All contemporaneous coefficients in Sims regressions

-were found to be significant. When thesehcoefficientsiare

excluded (Table 6), the results for Malaysia and Mexico
are similar to those of Granger* test. 'In Taiwan and India,

‘however, bidirectional causality is observed.

The conclusions that follow from these tests are (see

Table 7): First, the Granger- and the Sims tests indicate
o : :

'bidirectional relationship between domestic credit and inter-

hational reservestfor allrfour countries.’SecondJ in all!
cases; there is a etrong contemporaneous relétionship
between AD and AR. Third, exclusion‘of contemporaneous
coeffieiehts (Granger*. and Siﬁs*) show.no causality for‘

Malaysia and biredirectional for Mexico. However, Granger#

~and Sims* give conflicting results for India and Taiwan.



S s R
1 , RN
! ‘ .
. - .- . , |
’ TAB;$'4 . -Granger* F Test Results. ‘
: . Couatry . . . bj# 0, 30 ; 7 : -dj;'O,‘j>0-
Malaysia g C 0467 {12,24) . 0.29 (]2,29)
Taiwan . . - ‘ 1.847 (12,615 10.87 (12,61)
- Mexigo . Lo zu3xo 12,42y 1.70% (12,42)
o India L 120 (12,49) L - L 1,777 (12,49)
*f ot SLgngficanp;atlthe 0.10 level. Degrees of freedom in parentheses.
: 3 ¥ Significant.at the 0.05 level. Degrees of freedom in parentheses.
’ Note: Granger* excludes the dontemporanebus coefficients. :
TABLE 5 .- ' sims F Test Results T
“Countiy A Co q;= 0, i<D . . B p;= o, i;Q
‘Malaysia A 5.70%(13,12) 8.06%(13,12)

, [ Taiwan . S 13.56%(13,50) | : 17.22%(13,50) .
B 0 Mexico ... : . 8.94%(13,42) Sl 7.43%(13,42)
T . India ST 5.84%(13,49) ‘ o 4.64%(13,49)
AR - +vSignificagt at the 0.10‘level,>Deéréés of‘fréedom'in parentheses. .

1'% gignificant at the 0.05 level. Degrees of:freedom in parentheses..
" TABLE 6 ° Sims* F Test Results
- :Countfyn- ! 'qi= 0, i<0 . . . p;= 0, i<Q
Malaysia . S 1074 (12,12) © o 1.do 12,12y
. Taiwan = * . , - 9.95%(12,50) . . ; .° 8.20%(12,50)
2 .. Mexico | ? ’ - 5.23%(12,42), ST 3.04%(12,42)
' India 7 ' ©2.53%(12,49) R ©3.02%(12,49)
. "?_Significanf at. the 0.10 Igve;.‘Degrees off fréedom in parentheses..
’ ‘¥ significant at the 0.05 level.:Degrees of freedom in parentheses.’
'Noﬁetbsimé* exclude’s the contemporaneous coefficient. '
I ' ; . T e~ N
CTABLE 7:_ - . Comparison of the Tests
L .‘Country . Héqgh N Granger: : Granééﬁ*  Sims, 7 Sims*
Malaysim *  AD¢ AR AD€ AR AD- AR . AD&»aR  AD- AR. ©
: Taiwan . AD#> AR AD& AR - AR AD- . AD&AR | AD& 4R
Mekico " °  AD&>AR " ¢/ AD&AR- AD&AR- - AD&AR AD4FAR -
India - AD© AR aDeAR  AD>AR . 8D&aR  :. AD@AR



Y ‘Concluding'Comment
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. In ‘this paper,‘the nature of domestic credit/reseryef‘
relatlonshlp embodled in the 'MBoP approach was studled on

four developlng countrles, Indla, Malay51a, Mex1co and Talwan.

. The results 1nd1cate that when 1nstantaneous effects are'

also con31dered- the relatlonshlp between'AD and AR forAall

countrles is bldlrectlonal This type of relatlonshlp is -

fully con31stent w1th the MBoP (Blejer (1979)); The sterlll—*

Azatlon and commer01al bank scenarlos could 1nteract

51mu1taneously w1th the dlrectlon of causallty suggested by

the MBoP to yleld a bldlrectlonal relatlonshlp

Slnce 1t is uncertaln whether the bldlrectlonal causa-

: llty is on account of the strong 1nstantaneous effect the

contemporaneous coeff1c1ents were excluded in the next run

-~of tests. The results_from these_tests,fGranger and Slms )

t

Iwere'not'conSistent’acrOSS'all~countries. Only for two,~‘”

countries, deflnlte conclu31ons could be- derlved “In MalaYS1a,
for 1nstance, the relatlonshlp between AR and AD appears to
‘be essentlally contemporaneous. A bldlrectlonal causallty f

isv~'however,‘observed»for Mex1co. The tests falled to

resolve the nature of the non-lnstantaneous relatlonshlp

1n cases of Indla and Ta1wan.~ -

VThe results of thlS paper should aid- the domestlc and

1nternatlonal pollcy makers. In‘addlt;on, they throw further

e



light on the role of international reserves in attaining

domestic monetary equilibrium, which is the central pfopoF

sition of the MBOP.
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