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An important factor that helps distinguish between alternative halance of pavments
thearies is the assumed cavsal relationship between the domestic credit and reserve
components of & country’s manetary base, This paper reports test results of this
causal relationship in Australis, Belgium, France, Germany, Norway, and Sweden.
Three causal detection methods are used: the Haugh test, the Granger test, and
the Sims test. Two conclusions are drawn, First, the causal relationship does naot
run undirectionally from domestic eredit to reserves as the Monetary Approach
ta the Balance of Payments and many tests of that approach assume. Second, the
results are quite robust across altermative cansality tests

1. Introduction

The exact nature of the causal relationship between the
domestic eredit and international reserve components of a country's
monetary base is important because it is one of the key factors
that distinguishes one balance of payvments theory from another,
One of these theories, the Monetary Approach to the Balance of
Payments {MBOP), which assumes "the direction of causality . |
is clearly from domestic credit to foreign reserves” [Blejer (1879),
p. 2890], is particularly interesting for it not only forms the basis
of a popular explanation of the worldwide inflationary epidemic
of the late 60's [Johnson (1972b}], but it is also used by the IMF
for policy recommendations to its member countries [REhomberg
and Heller (1977}] even though it poses “a direct challenge to
the current orthodoxy and [has] revolutionary implications for
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balance-of-payments policy and even for balance-of-payvments ac-
counting” [Whitman (1975), p. 495]. If the causal relationship
hetween domestic credit and reserves is not that posited by the
MBOP, then not only might the theory and its numerous empirical
tests (that explicitly or implicitly assume domestic credit EXOgeneity)
be questioned [see Kreininand Officer (1978) fora detailed SUTHMAary
of these studies], but so too might the revolutionary policy implica-
tions of that theory. Consequently, it is imperative that the causal
relationship between domestic credit and reserves be tested formally,
rather than remain a mere assertion now that empirical causal
detection procedures have been proposed, This formal testing is
one of the purposes of this paper,

Indeed, Phaup and Kusinitz (1977) and Blejer (1979) have
tested for the causal relationship between these variables using
alternative causal detection methods. Phaup and Kusinitz {1977
used a wvariation of the Haugh (1976) test of independence and
found mixed results. There are two potential problems with their
tests, however. First, the Haugh test is strictly appropriate only
as a test ol independence and cannot be used to draw formal
statistical inferences regarding causal ordering. Second, the authors
attach significant value to the sign, pattern, and magnitude of the
cross-correlation coefficients used in their test which is problematic
given that both series were prewhitened by different filters [Schwert
(1977}] . Blejer (1979) employs the Sims (1972} procedure and con-
cludes that the evidence “is indeed consistent with the direction
of causality as proposed by the monetary approach to the balance
of payments . . " {p. 296}, There are, however, a few potential
problems with his tests as well. First, no explicit aceount has been
taken of the possibility that serial correlation exists in the residuals.
This omission does not appear lo be a serious problem because
most Durbin-Watson stalistics do not indicate first-order serial
correlation. Higher order serial correlation may exist, however,
which can bias reported F statistics [see Granger and Newhold
(1974}] . Second, Blejer pays little attention to the issue of instanta-
neous causality, a problem that is quite transparent given that all
the contemporaneous coefficients in his regressions are highly
significant. There is one problem, with potentially severe conse-
quences, common to both the Phaup-Kusinitz study and the Blejer
study, and it is thal cach study employs only one causal detection
procedure when there are three to choose from—the Granger (1969)
test, the Haugh (1976 test and the Sims (1972) test, Recently, Feige
and Pearce (1979) have concluded, after a detailed examination
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of money-income causality, that the “alternative methods for detect-
ing causal relationships do not necessarily vield unambiguously
compatible economic conclusions, even when the data base is
uniform across test procedures” (p. 531). Consequently, one cannot
put too much faith in the conclusions drawn by Phaup-Kusinitz
(1977} and Blejer (1979) because their reported results may be
technigque sensitive,

The purpose of this paper is twolold. First, we test alternative
hypotheses regarding the important causal relationship between
domestic credit and reserves using a common data base and the
Haugh (1976), Granger (1969), and Sims {1972) tests. Second, we
examine whether the substantive conclusions regarding causal
ordering are robust with respect to the different empirieal testing
procedures. The issue of robustness is not only important in the
present contextof uncovering the true relationship between domestic
credit and reserves, but is important in general because of the
ever increasing interest in individual causality tests as a means
of distinguishing between alternative economic hypotheses,

The balance of the paper breaks down as follows. Section
2 briefly discusses several possible relationships between domestic
credit and reserves that have appeared in the literature to show
that the causal relationship between these variables assumed in
the MBOP is only one of several alternatives. Section 3 summarizes
three causality tests employed in this paper to test the domestic
credit-reserve relationship. Section 4 reports the results of the tests
and Section 5 highlights our conclusions.

2. Demestic Credit-Reserve Relationships

A popular reduced-form expression of the MBOP [see e,
Johnson (1972a), Kreinin and Officer (1978), and Magee (1576}]
is

(R/R+ D) Alog R = Alog P + a, Alog y - a,
~Alogi— aAlogh = (D/R+ DiAleg B, (1)

where the B is the international reserve component of a country’s
monetary base; D is the domestic eredit component: P is the domestic
price level; y is domestic real income; i is the domestic interest
rate; and h is the domestic money multiplier, The coefficients a,
and a, are the elasticities of money demand with respect to real

n
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income and the interest rate, respectively. The fact that proponents
of the approach consider (1) a reduced-form expression for reserve
flows, and estimate it with ordinary least squares [e.g., Bean (1976,
Genberg (1976), Guitian (1976}, and Zecher (1876)], clearly high-
lights the fact that the MBOP takes domestic eredit to be EXOEENOUS
with respect to reserves, and moreover indicates “the direction of
causality postulated by the monetary approach is therefore clearly
from domestic credit to foreign reserves” [Blejer (1579), p. 2901,

The direction of causality may, however, be exactly the
opposite for at least two reasons. The first, and most frequently
cited [e.g., Blejer (1979}, and Magee {1976)] reason is that central
banks may sterilize the impact of exogenous changes in international
reserves on the domestic money supply by offsetting changes in
domestic credit. Second, commercial banks may borrow domestic
credit from central banks to offset exogenous outflows of interna-
tional reserves that would otherwise have forced them to reduce
outstanding loans or lines of credit. As Blejer (1979}, p. 291]
explains

A fall in the country's foreign reserves leads to a similar loss
of reserves by the commercial banking system. In order not
to curtail their lending, the commercial banks tend to restore
their reserves by borrowing from the central bank, thus increas-
ing the domestic assets of the latter by the amount borrowed.

More synthetic balance of payments models suggest elements
of both the MBOP and the central bank sterilization /commereial
bank behavior just deseribed characterize the real world implying
that causality runs not only from domestic credit (o reserves, but
vice-versa. For example, Herring and Maurston [{1977), p. 38] write
of their model

The model which we have specified allows for imperfect
substitution hetween assets and for sterilization of foreizn
exchange flows, but it is also general encugh Lo incorporate
the perfect substitution and complete affset behavior associated
with the so-called Manetary Approach to the balance of pay-
ments.

3. Causality Tests
The Granger (1968, Haugh (1976), and Sims {1972} causality
tests employed in this paper to test the causal relationship between

a5
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domestic credit and reserves derive from the analvtically useful,
but nevertheless controversial [Zellner (1979)] temporal definition
of causality proposed by Granger (1969). According to Granger,
4 time series X, causes another time series ¥, if current ¥, can
be predicted better using past values of X, than by not doing so,
all other relevant information like past ¥, taken into consideration
in both cases. If X, does not cause Y, in this sense, Y is said to
be exogenous with respect to X. If the prediction of Y, is improved
by considering the cuarrent value of X, as well, then X, is said
to also eause ¥, “instantaneously,”

The tests themselves are based on the bivariate autoregressive
and moving average representations of the (X,, Y,) process of inlerest.
Informative discussions of how the actual tests are related to the
Granger definition and the autoregressive /moving AVETAPE repre-
senlation of the process of interest can be found in Plerce and
Haugh (1977) and Feige and Pearce (1979), Because the tests are
bivariate anes, there is indeed the possibility of specification errar,
The eHect of the omission of potentially relevant variables, in this
case for example P, y, and { in equation (1), on the type of results
reported here is discussed in Skoog (1978). The bivariate tests are,
nevertheless, useful, especially in the current context. for two
reasons. First, besides being suggestive of the true nature of the
relationship between domestic credit and reserves, the empirical
bivariate results can be used to assess the validity of the conclusions
reached by authors who have 1) employed individual bivariate
methods to test for domestic credit exogeneity |c.g., Phaup and
Kusinitz (1977) and Blejer (1979)], or 2) simply assumed a particular
causal relationship between domestic eredit and reserves in their
own bivariate work with these variables [e.g., Bisignano (1975),
anel Guitian (1976)]. Second, the hivariate tests focus attention,
albeit in a bold fashion, on the primary variables of interest thereby
facilitating a clear, formal presentation of each of the alternative
hypatheses of interest.

The Haugh Test

The Haugh (1976) test is based on the sample cross-correlation
function,

Fa A 12

of the univariate innovations A_and A, derived fram the prewhiten-
ing ARIMA representations of the original series X and Y, The
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use of ARIMA filters to prewhiten the data is justified on the grounds
that these filters eliminate nonstationarity in the original series
by use of differencing operations and, further, help avoid problems
of spurious correlation of the type discussed in Cranger and
Newhold {1974). Filtering is, however, controversial [Sims (1977)].
The formal test of the hypothesis that X and Y are independent
is based either on the statistic

S=N E Tf'l.-"i.,, {L:' 1 ':'3.:'

D

where N is the number of observations, and k is the number of
time units A_is lagged or on the stalistic for the case where &
is large relative to N

§e =N N = [k 4 k) (4)

ke —m

Under the null hypotheses of independence, the cross-correlation
function has zero values at all positive, zero, and negative lags
and both § and $* are distributed asymptotically as x"(2m + 1).
The test is strictly appropriale as a test of independence singe
the distributional properties of a causalily test based on the one-sided
cross-correlation function have not been established. One-sided
cross-correlation tests have been used. however, by Phaup and
Kusinitz (1977) to suggest the relationship between domestic credit
and reserves,

The Granger Test

The Granger (1969) test, which derives from the autoregressive
representation of the bivariate (X, ¥,) process of interest, involves
estimating the regression

o= D fXeit D8 Y, i+ e (5)
=7 i =fl

Under the null hypotheses that Y does not cause X, the standard
procedure is to test if g, =0, i =1, n. Ta test the hypothesis that
Y does not cause X “at all” (i.e., including instantancously), one
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tests the contemporaneous coefficient as well; g, =0, i= 0, n'
X, and Y, are then reversed and a second regression is run to see
if X causes Y.

The Sims Test

The Sims (1972) test of the hypothesis that Y does not cause
X. which derives from the moving-average representation of the
bivariate (X, Y,) process of interest, involves testing whether h,
=0, —n=1<0{ie the future coefficients on X} in the regression

Y = 2 hiX Ao (6)

iy

To test the hypathesis that ¥ does not canse X “at all” involves
testing whether b, = 0, —n = i = 0 [see Pierce and Haugh (1977)].

Before presenting the results of these different tests, it is
important to note parenthetically that important issues must be
addressed before the tests are actually implemented. These include
the selection of an ARIMA filter in the case of the Haugh test
{und sometimes the Sims test), and the choice of m and n in (5
and (6). Both of these issues are discussed in Feige and Pearce
(19789 as well as in Pierce and Haugh (1877).

4. Results

The data used in this study consists of monthly seasonally
unadjusted changes in the domestic credit and reserve components
of the monetary base in Australia, Belgium, France, Germany,
Norway, and Sweden over the period January, 1964 to July, 19717
These countries were chosen for several reasons, First, (he data

"The test for instantanecus causality also invalves testing the contemporanecns
eoellicient in the reversed regression [see Pierce and Haugh (1977).

*The dats were tiken from the IMF's Intemational Financial Statistics (IFS)
clata tape and can also be found in the various issues of International Financial
Statistics, The German dita ends in April, 1971 since Germany floated the mark
in May, 1971, Reserves are taken to be official international reserves (line 1, 1F5)
converted at par o damestic currency units. The only exceplion is Australia for
which reserves are taken lo equal the sum of gold and foreign exchange (lines
baand 1d), Domestic eredit is delined as the monetary base (line 14, 1FS) minus
reserves. First differences are used because they aré the nataral implication of
(1) when all other variables are rgnored,

Gl
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were available for these countries for a longer time period than
for other countries. Second, these countries represent 4 cross sectian
of countries with varying degrees of openness as defined by Salant
[(1977), p. 220]. The most open is Norway, followed by (in
decreasing order of openness) Belgium, Sweden, Germany, Austra-
lia, and I'rance. Openness mav be critical because the MBOP
assumes that countries are open. Finally, these countries are some
of the countries frequently examined in the balance of payments
literature. We chose this particular time period for it fulfills, albeit
imperfectly, the MBOF assumptions of fixed exchange rates and
full emplovment,

We begin by reporting the results of the Haugh (1876 test.
An examination of the autocorrelation function of the ariginal series,
AD and AR, and various differences of the original series indicated
that the original series were already stationary, hence there was
no reason to difference further, This is not too surprising because
the original series are already first differences, The Box-Jenkins
(1970} ARIMA models used to filter the original series to generate
the residuals A, and A, used in the Haugh test are displayed
in Table 1 along with the appropriate diagnostic check. The §
and §° statistics for the different countries and various lead-lags
k are displaved in Table 2 and indicate that the hypothesis that
AD and AR are independent can be rejected for each country in
the sample at either the 0.10 or 0.05 significance level for most
or all leads and lags k. Moreover, in each case, there is a significant
negative contemporaneous correlation in the residuals, but it does
not always indicate true contemporaneous causality |Price (1979)].
Phaup and Kusinitz's results also indicate this strong conternpora-
neous correlation, These results suggest, therefore, that there is
indeed some relationship between changes in domestic credit and
changes in reserves,

To test for the exact nature of this relationship, we employed
both the Granger and Sims tests. To implement the Granger
procedure, we estimated regressions (7) and (8) for each country.

AD,= > w,AD, ,+ > BAR, , +u,, {7
k= po=i

AR, = E 8,AR,  + 2 wAD, (8)
=] ¥ i)

62
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TABLE 2. Hanugh Test Results

5 Stalistics

Country ikl =1 |kl = & |k| = 12 k| = 24
Australia

£ 46.54" GL.47" T5,80° 97.59°

5= 46.549*° G2.22° TH.A40% 106.89°
Belgium

) 32.05° 57.35* 5. 77" 90.67"

5* 32.07* 59.19° 80.37* HeT0"
France

g g.16* 22 40" 34,71 53.12

5 9.17° 23.28" 37.29t 1,25
Cermany

5 44.00" 49.07" 63.27° Bz.32

8= 44.07* 49.37* 6536 B4.54°
MNorway

5 22.499° 29.44° 36907 52.47

g 23.00° 29.76° 38.a1° 35.68
Sweden

b1 24.50°" 29:.25" 46.76" 39.83

5° 24.56° 29 .52° 44.78* 66547

TSignificant st 0,10 level,
* Significant at .05 level.

The results presented Tater are for o and noegual twelve which
are the values corresponding to a lag length of one vear, the same
lag length cxamined by Blejer (1979} In addition to the variables
included in (7) and (8}, each regression also includes a constant,
trend, and monthly dummies,”

"Since the dats used in these tests are oot seasonally adjusted, the mamhly dummies
were included 1o remove scasonal patterns. Many of these dummies were significant
in the cases of Australia, Belgium, and Nerway while few, with the exception
ol Decemler, wepe *'ighll'il.;::rﬂ in the cases of France, Cermany, and Sweden, The
trend term was included as an sdded precaution to help elimingte problems that
might arise becouse of nonstationarity in the data. As described in the text, the
autocorrelation functions suggested that the data are stationary, but there §s no
formal test of this proposition. In ooly ane af the twelve regressions (the Australian
domestic credit regression) was the teend significant, This s not surprising given
the presence of lagged dependent variables in the Granger test. The regressiens
for Cermany also cantain a dummy for the German revaluation in 19689, and the
regressions for France a dummy for the devaluation in 1968 and nete in 1968

L]
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Detailed regression results are displaved in Table 3. The
coefficients displayed in the AD column are the estimated coeffi-
clents in (7), and the coefficients under the AR column are the
estimated coefficients in {8}, For AR not to cause AD all the
non-contemporaneous B, {Le. § > ) must be zero, while for AR
not to cause AD “at all” [see Pierce and Haugh (1977)], all B,
must equal zero as must v,. For AD not to cause AR, ¥, (f =
0} must be zero, while for AD not to cause AER “at all’” all .7
must be zero as must B,. The F statistics far B, (f = 0} and f,
(7 = 0) are displayved in Tahle 4, The F statistics [or B, (1 =0
and v, (7 = 0) are displayed in Table 5.

The results displayed in Table 4 indicate that we can reject
the hypothesis that there is no causality “at all” running from
AR to A}, and the hypothesis that there is no causality at all from
AD to AR, for cach country in the sample, at least at the 0.10
significance level. These results indicate, therefore, that causality
runs bidirectionally between damestic credit and reserves, implving
both variables are endogenous as synthetic balance of pavments
madels typically assume. Since these tests include the contempora-
neous cocflicients in (7) and (8) (and since these contermporanenus
coelficients are significant with the exception of the French regres-
sions and negative as both the MBOP and the other theories hold),
the question naturally arises whether the relationship between AD
and AR 15 purely contemporaneous. If it is, the nature of the causal
ordering cannat be ascertained from the data as Pierce and Haugh
[(1977), p. 273] point out. Consequently, one could not be sure
if the relationship is one of feedback, unidirectional causality from
AD to AR, or undirectional causality from AR to A

The results of the causality test displaved in Table 5 shed
some light on this matter. These results indicate that when the
nencontemporaneous coefficients alone are considered, causality
still appears to run bidirectionally between domestic credit and
reserves in the cases of Belgium, France, and Germany. In the
cases of Australia and Norway, however, causality mins unidirec.
tionally from domestic eredit to reserves just as the MBOP contends,
while in the case of Sweden causality runs unidirectionally from
reserves to domestic credit which is consistent wilh sterilization
or Blejer's commercial bank credit scenario. T these same relation-

Beestimating the equations without these dummy variahles. did nat change the
results
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TABLE 3. Detailed Granger Test Regression Results

Adsstrealia Helgium Fratce
AD AR AD AR Al AR

2 | 1 031z2c 043610 00515 00114 —0.1068 02028
4 £ —0:1910 —0.1255 0.,0164 — (L 0E1 046517 01402
5| 3 -00367 00368 0.1126 0.1752 02641 ~0.0119
g 4 00328 -0 1088 —01778 01704 —00555 —0,2554
& 5 —0.0012 ~0. 1108 0.0035 0T 02917 0.as33"
'FE- | 6 ~0.1600  -0.1695 0.3537" 02867 {10404 00415
= T 01369 -0.0204 {1.1404 —0,1703 02102 0.0207
"'g B 01170 — 30520 — U g 36 0.0684 0.NEE1 0.2477
'E b 01528 =0, 1310 00550 0204 Do1253 00218
S | 10 00044  —0.0451 00174 0.11580 00966 —0.2431
@ |11 0as6s 0525 021927 0.3806* 04038 —0.05673
- J 12 -03111°" 0205 (0. 25607 {1569 O04841° —00418

0 -L0d4B3%F 06100 —098SE*T  —09222°F  DAS15 00519

1 {24101 0.3029°  —0.0004 (10 02225 —{n 1013
& 3 —(.05684 8.2718°  —0.0219 00200 03336 -0, 1380
= I-00473 0.0372 0. 1976 00864 0.119] .0455
5 4 -00335  —0.1324  —0.1793 —0 2065 ~{.2705 00170
= 5 —D.IBss 00045 02117 OO7T3 —0u2T2Y 00T
2 6 —02350  —0.1556 03825~ 03402 DAE4ET  —0.032]
S X 7 02324 —0.0255 0.2128 —0.£239 ~(L0555 32157*
B 5 0.ana0 Q0870 L0607 —0.0348 — 124451 OARIT4
ﬂ: g 7T 01440 L0008 00519 02705 0.0011
S | 0 -pod2a 00104 0.1327 00087 00486 -0.1339
ol 11 oosas (L0508 a.4122° 0.2127° 01653 —0.0551
3| 12 —01331 -02017°  0.1706 0.2405°* 11455 —0.1668"

R g2 g2 .58 045 (&1 052
}oar w a1 11 41 39 59

* Significant at the 005 level.
"Significant at the 010 level
Mot significantly different from minus one at the 005 level

ships hold instantaneausly, thenwe eould conclude that the evidence
frem three countries (Belgium, Germany, and France} is consistent
with the synthetic models, two countries (Australia and Norway)
the MBOP, and one (Sweden) the sterilization /bank credit scenario.
The strong contemporaneous effects might also mean, however {we
cannol tell), that Australia and Norway are sterilizing instantaneons-
Iy, and that the MBOP effect that AD causes AR ocours instanta-
neously in Sweden. Civen this possibility, the conservative conelu-
sion, therefore, is that causality may run bidirectionally in all the
countries.

£ifi
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Cermany Norway Sweden
AR AR Al AR AR AR

—(.7THE* (403" —-{).3826* 00,4354 -, 4543 =0,1179
—0.0891 — {1220 (30647 01789 — {2830 L3003

03058 0145 —~{.2884 0.2233 -0, 1851 —0.0247

03423 ~(LIHFIS ~ (10555 02642 (k3080 -, 2954

02664 0.¥376 0135 00385 —{.1430 =0 1567

0.3563" 04630 =0, 1311 0.(653 —(0.0585 —LL3SES

D.3976* L0157 = (1499 -0, 1378 —0.2524 -0 1614

0. 1594 ~{), 0551 = (h DSOS 0, 1656 —{1365G —{(.349347
—-(.2926 = {2065 a7 D.1127 {1215 —0.1762
—0.39417 —-0.0848 0. 1805 000G = (2674 00,2225
=0, 1024 03501 —{L2835 —0.0462 00180 —(L0AE4
= (L0535 iR et —0.AR10* —0,2375 00650 00854

—-0.5342% —,8820*F —0.6417" —(L4285° —0YEIT T = D.EER0Y

—-{L53549* 0, 7763 —0,4407* —-G3475% —0.5384" —-0.2675"

~1 1625 00Ty -0.3903" 1705 —{:5T52* = 00734
1612 168G =409 01278 -0 1087 —0.1852
0.2375 0159 —{(L2254 (1518 — (12520 0.2724
(Lo8aT 0.0755 ~0.0250 01233 —0.0614 —2223
02884" (LO840" = (10865 =0 0236 —-0.3141 —0.24%5
02304 3573 - 2205 01914 ~ LKA —(L3555"
0611 -3, 1359 —0. 43597 0.0055 (h AR ={.2485

=}, 2424 — 2645 0.1207 0127 —L 1558 = 1217

~{L3501* = [L.DEHY —00756 —{LI278 —k535L" N

—{L{135 02844 =00T05 ={L 152y 1451 —0.0362
00489 01402 —0.25837 —. 1831 - (1. 13348 0726
[ER. 11 (.55 a3 (.55 (RS 73

47 a7 41 41 4l 41

Finally, we present the results of the Sims (1872) test which
are based on the regressions

AD, = % pAR, , +z, (9)
[t |
AR, = > MAD,  +4q,, (10)

where m and n are again equal to twelve, The regressions were
estitnated using a GLS procedure recently advocated by Sims (19744)
that helps overcome any potential problems of serial correlation,

i
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TABLE 4. Granger F Test Results

Hypothesis / Restriction

Country B,.=04i=0 ¥, =0i=0
Australia 942" (13, 41) 8.22° (13, 41)
Belginm 39.79° (13, 41) 35.85° (13, 41)
France 1957 (13, 39 2.02° (13, 39)
Germany 6.34" (13, 37 500° {13, 37
MNaorway 4.15"* (13, 41) 3.09% {13, 41}
Sweden 8.13° (13, 41) 5.03% (13, 41

* Significant at the 0.05 level, Degrees of freedom in parentheses.
" Signaficant al the 0,00 level. Degrees of freedom in parentheses.

This procedure is analogous to the Hannan (1963) efficient estima-
tion procedure. The technique is somewhal computationally bue-
densome, but very inexpensive as far as serial correlation eorrection
methods go, and is described in greal detail in Geweke (1978)°
AD does not cause AR if the p,, i < 0 are all equal to zero. AD
does not cause AR "at all” if the p,. i = 0 are all equal to zero:
Similarly, AR does not cause AD if the A, i < 0 are all zero and
AR does not cause AD “at all” if the &, i = 0 are all zero [see
Pierce and Haugh (1877)]. Detailed regression results are presented
in Table 6. The estimated coefficients under the AD and AR columns
are those in equations (%) and (10}, respectively,

The results displayed 1n Table ¥ pertain (o the “no causality
at all” test. These results indicate that we can reject the hypothesis
that there is no cawsality at all running from AR to AD and the
hypaothesis that there is no causality at all running from AD Lo
AR in all cases. In other words, just as in the analogous Granger
test, the conclusion to be drawn from this test is that causality

“Hriefly, this procedure estimates the GLS weighting matrix by applving frequency
domain technigues to the first pass QLS regression residuals. To obtain consistent
estirnates for the spectral density function of the residuals, (he estimated periocdogrmem
was smoothed by a double moving average window, The spectral density al frequency
b was estimated by averaging 31 equally weighted periodogram ordinates eentered
around &, All data were desessonalized and detrenced asing similar methods befare
the fizst pass regressions were run, Fach regressian includes @ constant and trend
The trend was included for the reasons deseribed in footnote 3. With the exception
of Cermany, mast trend terms were significant, but very small, The Gorman and
French regressions include the same dummy variables deseribased in Footnale 3,
Excluding the dummics did not affect the results
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runs bidireclionally between damestic credit and reserves in each
country, The contemporaneous coefficients (see Table 6) are highly
significant as in the case of the Granger test, however, so once
again the question naturally arises whether the domestic credit-re-
serve relationship is solely contemporaneous, The results of the
Sims test based solely on the noncantemporaneous caefficients shed
light on this matter. These results are displaved in Table 8 and
indicate bidirectional causality in the cases of Australia, France,
and Germany, unidirectional causality from reserves o domestic
credit in the case of Sweden, unidirectional causality from domestic
credit to reserves in the case of Norway, and independence in
the case of Belgium. These results are subject to the same caveats
described earlier for the analogous Granger test. Consequently,
while it is possible to make the case that the evidence {rom these
Sims tests favors the svnthetic model in three cases {Australia,
France, and Cermany), the MBOP in ane case {Norway), the
sterilization/bank credit model in one case {(Sweden), and none
of the models in one case (Belgium), the conservative conclusion
is that bidirectional causality may exist in all countries. The reason
for this conclusion, of course, is the presence of the strong con-
temporaneous effect that makes it impossible to ascertain the
direction of the instantaneous effects.

The interesting question thal remains is: Are the substantive
conclusions to be drawn from these three different tests robust
across the tests? Table 9 provides the answer to this question.
In this table, the column labeled Haugh refers to the results of
the Haugh test, the column labeled Granger 1 refers to the Cranger
test that includes the contemporaneous coefficient, the column
labeled CGranger 2 refers to the Granger test without the con-

TABLE 5. Granger F Test Hesults

Country B,=0.j>0 v, =0,§>0
Australia 083 (12, 41) 1.827 (12, 41)
Belginm 4.97* (12, 41} 406" (12,41)
Franice 2.02° (12, 3% 1.927 (12, a4
Crermany 311012 87) 2.65° (12, 31N
Norway I.25 (12, 41) 204° (12, 41)
Sweden 2,10 {12, 41) 0,78 (12,41

" Significant at the 0,00 level Degrees of frecdom in parentheses
®Significant at the 005 level, Degrees of freedoem i parentheses,
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TABLE 6.

Simg Test Regression Hesulls

Anztralin Helgium France
Al AR an AR Al AR
12 0058 ~0, 335 01011 —0.0607 0.127] 03,0039
11 —1786" nrozTe 004958 00614 00022 0aa
; 1 —00783 — 00167 —(L0EN4 =(LOT0OT -0, 1712 0. 0R05
L R 0.0151 DODZZ  OO0BSR 00747 00329
f ] 0. L307 007493 ~[LO0DED 00669 —0.5082* 0.0234
= T —021837 00850 —n.o781 0.1407°  0.7093° 00049
- Y 8 —00073 —-0.0429 00814 00811 -0.45457  0.0421
e 3 01250 —00450 —00522 DonT1 01276 —0.0960°
,;"f 4 =0.1122 =004 1R =0 1635 —0.0684 0. 1566 = (LOTOR"
22 3 01305 — (L0583 0. 1356 012057 0.4856 0.0420
2 —0.n5E0Y —(1L0358 (0088 0125337 058127 —0.0837*
Lo 01787 -0, 1072°  —0.1606* —0.0078 ~(LETHRET  —0.0452
co0 —10177F 5685°  -0.8120° —D.TT90*  —0.0336  —0,15834°
| —0E265¢ {1254 00135 —0118587 —0.2608 1.2385"
2 023607 —01767  -0.0833 (0122 00827 —0.1R8aC
1 0.1391] 0.06549 DIG1E"  DOTE4 0. 1267 00011
= 4 —0.1660 (0317 00674 —001052 —0 180 0965
2 5 —0.1551 D126 ~0.0408 00405 —0AT40° 00226
= 5 0,04 55 00131 G11TET 00514 L2571 —0.006%
2 7 02464 01125 =00867 —0.0488 02807 0.1375°
o A 01673 CLAE 00218 —0:0415 —-D37T87  —01338°
E % —01198 -0.0528 00725 0583 000847 —0.0245
E 14 01.0551 — 00093 00502 —0.1316° -0.3234 —0.1774*
11 L0512 00576 oI0GE  —006e07  —00L01 —004427
1z 1187 0 L1 - 1 - 00495 04375 —0.0467
H €51 0 a 0 G nuT i av a8
df 2% 25 i) 28 a5 a6

* Significant at the (L05 level,
Significant af the 010 Tevel,

t Mot significantly different from minos one al

the 0U05 level

temporaneous coefficient (the standard Granger test), the column
labeled Sims 1 refers to the Sims test that inclides the contempora-
neous coefficient, and the column labeled Sims 2 refers to the
Sims test without the contemporaneous coefficient (the standard
Sims test). The arrow stands [or unidirectional causality in the
direction which il points, the double-headed arrow stands for
Bidirectional causality, and the dash stands for independence, ie.,
nor causality in either direction.

Three points are worth noting, First, the Haugh, Granger 1
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Crermany Norway Sweden
AT} AR AR AR AR AR
(L0170 0.0935 (ERCAEND B = (0400 [EREEE —0.0337
00384 01286 0. 1463 —.0336 =176 O.1330°
—{.1482" —0_1333"7 =1.3394" —O3T0 (1. 1800 —0.1474*
0. 1465 - 00697 02170 0.036G7 -0, 1041 -0.0428
— 00778 07498 =0.1735 —0.1230° 023447 L3209
—{¥ 13037 0.05685 DAR3Z* — 00303 ~ {12052 0.08540
0.2453" 0.0236 — 02954 =00375 — (L OHMGE 00028
—.2744* 02096 —01577 Ox3z2 00052 00537
0.0668 —0L 1034 0.5804 " —0.0835 0.0487 0.0E04
=(. 1283 00748 —0.3449" — 1), 0693 —0518 0D.0416
00451 01025 0.7372° =}, THB5* 0.2025 03705
00834 -6 -0.5513" —0.1ET70" =0, 0574 —0FadT
0. TOTE" — 09083 -(.53548" - 4483* -0 8726} —0.5464%
(LO0GA -0 1143 1587 -0 15187 ~{1, 2832 —.0634
= 2342" — (L0635 -0.3082" -(L1124 —43ER7" 01015
0.00G1 00,1352 0.3264 00214 0.29245* = LOTHG
-0, 1186 008458 =0.3622 —0.0105 0311 —0. 0003
—0,2143" 0.0348 =-0.1257 0. 1503~ -0 0837 0. 1043"
. 1678 (L2305" 0.A5TT =[O0 — L 2TE0" 12700
—(.2885"* 0. 1865 =0.5632" 00,0006 0.2260° -, 1102°
=007 00572 =0.0474 0.0355 -{}, 2R52" 0057
—0.1723" 022137 0.3434 -,1323 02109 00558
=0.17a5" 004559 0.0266 — 16447 —0.24727 00232
0.8949 — 0040 0.1020 —DERS 0, 1665" 00545
= 1209 01324 0.34040" —0.03nq —0.2739* 00868
(.85 045 (L85 141 091 (154
24 24 25 28 28 25
TABLE 7. Sims IF Test Results”
A, =0i=0 pe=01=1
Australia 12, 77* (13, 28) T.24* (13, 28)
Belgium 16.27° {13, 28) 18.658"° (13, 28)
France .97 (13, 26) 5.22* (13, 26)
Cermany 9.60% (13, 24) 6.31° {13, 24)
MNorway 3.55" (13, 28} 417" {13, 28)
Sweden 15.50% {13, 28) a9.52° (13, 28)

“There are fewer degrees of Freedom with this lest because the sample size must
be adjusted to reflect the fact that degrees of freedom are used up eliminating
reasonal ands in the frequency domain deseasonalizing and detrending [see Sims
(1974b].

* Significant al the 0.05 level.
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TABLE 8. Sims F Test Results"

A, =041<0 p,=01i<0
Australia 2.19% (12, 28) 1.83" (12, 28)
Belgium 076 (12, 28) 0.89 (12, 28)
France 4.22° (12, 26) 3.087 (12, 26)
Germany 3.07" (12, 24) 3.66° (12, 24)
Norway 1.30 (12, 28) 2.686% (12, 28)
Sweden 3.28° (12, 28) 1.23 (12, 28)

“There are fewer degrees of freedam with this test beeaise the sample Size musl
be adjusted to reflect the fact that degrees of freedom are used up climinating
reasonal bands in the frequency domain deseasonalizing and detrending [see Sims
(1574h)] -

" Significant at the 0.05 level

" Significant at the 0.10 level

and Sims 1 test yield identical conclusions for all countries. ® Second,
the Granger 2 test does not consistently indicate the same relation-
ship between domestic credit and reserves that the Granger 1 test
does, nor does the Sims 2 test consistently indicate the same
relationship that the Sims 1 test does, This is undoubtedly explained
by the strong contemporaneous relationship that the Granger 2
and Sims 2 tests ignore. Finally, and most importantly, the Granger
2 and Sims 2 tests vield the same substantive conclusions in the
cases of France, Germany, Norway, and Sweden, but not in the
cases of Australia and Belgium,

What then are the substantive conclusions to be drawn from
this battery of tests? First, there is a sltrong contemporancous
relationship between changes in domestic credit and changes in
reserves, Since it is impossible to ascertain empirically the direction
of causality embodied in this contemporaneous relationship, the
most conservative conclusion is that domestic credit-reserve can
sality may be bidirectional. If we assume that the instantaneous
relationship between these two variables is identical to the nonin-
stantaneous relationship, then the results indicate that causality
runs bidirectionally in the case of France and Germany, unidirec-
tionally from domestic eredit to reserves in the case of Norway,
and unidirectionally from reserves to domestic credit in the case
of Sweden. The reason this conclusion is safe given the assumption

"This sssumes, of course, that the Haugh test indicates bidirectional causality,
Statistically speaking, it indicates only that the series are nat independent
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TABLE 9. Comparison of the Tests

Country Haugh Coranger 1 Granger 2 Simg 1 Simz 2

Australia ALY ++ AR ALY o+ AR AL} — AR ALY s AK AR = AD
Belginm Al¥— AR A e AR Al < AR AT e AR AR — AD
France ALY+ AH Al w AR ALY s AR AL -+ AR AR s ALY
Cermany AlY s AR Al AR AD =+ AR AL« AR AR e+ Al
Narway A+ AR Aldy s AR Al — AR AD e AR ATY — AR
Sweden ALY ++ AR AL = AR AN - ALY Al AT Al — ATD

about the nature of the instantaneous relationship, is that these
relationships are robust acrassall three empirical testing procedures.
This is not the case for Australia and Belgium. For these countries,
the Granger 2 and Sims 2 tests yield dramatically different canclu-
sions regarding the domestic credit-reserve relationship. In the case
of Australia, the Granger test indicates unidirectional causality from
domestic credit to reserves while the Sims test indicates hidirectional
causality. For Belgium, the Granger test indicates bidirectional
causality, the Sims test independence. For these two countries,
therefore, the results of the empirical causality tests fail to clarify
the domestic credit-reserve relationship.

5. Conclusion
There are two conclusions to be drawn from the results
presented in this paper. The first concerns the substantive issue
of the nature of the domestic eredit-reserve relationship. While
itis difficult to compare our results with those of Phaup and Kusinitz
{1977 whose results are purely suggestive, our results conflict with
Blejer's (1979) conclusion that in France, Germany, and Sweden
the evidence “is indeed consistent with the direction of causalily
as proposed by the monetary approach to the balance of payments
e 296), Based on the results which are robust with respect
to empirical testing procedure, our results indicate that the relation-
ship between domestic eredit and reserves is either hidirectional
in all countries, or, if instantaneous and noninstantaneous relation-
ships are the same, it is bidirectional in the cases of France and
Germany, unidirectional from reserves to domestic credit in the
case of Sweden, and unidirectional from domestic credit to rescrves
in the case of Norway. While it is true that Norwav is the most
open counlry in our sample, and therefore the results might be
construed to favor the MBOP, it should he pointed out that the
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MBOP has been taken to hold heretofore in the other countries
as well. Maoreover, by Salant’s (1977} measure, Sweden is more
open than either France or Germany; hence, if the MBOP is vorrect,
Sweden should tend to favor the MBOP maore so than France or
Germany which is clearly not the case. Since the direction of
causality does not appear to be that posited by the MBOF, the
results of several empirical studies on the approach which assume
the MBOF relationship must be viewed cautiously [e.g. Bean (1976,
Bisignano (1975), Guitian (1975}, and Zecher (1976}) .

The second conclusion is a methodolegical one. The evidenee
presented here confirms Feige and Pearce’s (1979) conelusion that
“alternative methods for detecting causal relalionships do not
necessarily vield unambiguously compatible economic conclusions,
even when the data set is uniform across test procedure” (p. 531).
The results are, however, a little more promising than Feige and
Pearce's as far as the potential uselulness of causality tests is
concerned because the results of the individual tests are clearly
inconsistent in only two of the six cases. This suggests that causality
tests may still make important contributions to our understanding
of fundamental economic relationships if used with caution. The
implication for practitioners is that the full batterv of tests should
be employed whenever possible to check the robustness of the
substantive conclusions, at least until that time when further research
establishes the superiority of one of the causality tests.
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