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An Interest Rates Model for Kuwait and “i
Implications on Monetary Policy # 3

Ahmad S. Al-Refai*
Abstract:

A Short run empirical model is constructed to examine the determinants of
interest rates within a small economy. A GARCH-M approach is used, and the
evidence points to the possibility of a time varying risk premium: This might be
an indication of misspecification. The-model is also tested for a structural shift,
which coincides with the Iragi threat in the latter half of 1994,

The Chow test is used, and the null hypothesis of no structural shift is re-
jected. The findings indicate. that volatility was higher in the second interval, but
persistence declined. There are indications also that the monetary policy might
have become more credible in the latter period. Nevertheless, there are strong
signs that the capital market is inefficient. Further, a caution is in order for re-
searchers treating the domestic market as fully open. The paper is concluded
with a suggestion to take serious steps to liberalize the economy.

Introduction:

There has been a great deal of pressure on developing countries in the past two
decades to deregulate their financial markets. This in part has been attributed to the
finding that freer markets tend to exhibit better economic performance(). As a
consequence, the policies of the IMF, the World Bank, and other international

financial institutions have conditioned any financial support provided to these

# 1 Would like to thank the Research Administration at Kuwait University for furnishing financial
support, grant # CC024, to conduct this study. My thanks go to Dr. Nabeel Al Mannaee, Sadiq Al-
Mutawa, and Ali Thabit of the Central Bank of Kuwait for making the data available. My thanks
also go to the faculty of Economics at Kuwait University for their helpful comments on previous
versions of this paper through the seminars conducted by the Department. Further, the usual dis-
claimer applies.

* Economics Department, Kuwait University.

1 - See McKinnon (1973}, Fry (1982), and Mathieson (1983).
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countries with policies aimed to move these economies closer to market econ-
omies. These and the effects of globalization and others have pushed developing

countries to accelerate their drive toward establishing capitalistic markets.

The experiences of less developed countries with market liberalization, how-
ever, have been mixed. Freeing the financial markets has resulted. in many cases,
in high levels of volatility in interest rates. exchange rates, and other assct price’™.
Of course, this might be attributed to such economic factors as the lack of well

developed financial markets, and irresponsible fiscal and monctary policies.

The recent financial collapse of the economies in South East Asia, however,
has further emphasized the relevance of the fundamentals™. If any thing, the de-
mise of the economies of South East Asia should further increase the interest of
economists to better understand how the economies of less developed countrics
work, and particularly how interest rates are determined in those cconomics. This
is particularly so because interest rates play a vital role in the monetary trans-

mission mechanism even for the developing countries.

The study at hand develops an empirical model of interest rate determination
that allows for differing degrees of openness. The short run model 1s inspired by
the work of Edwards and Khan (1985). The empirical model uses daily observa-
tions of macroeconomic variables, and secks to identify the major determinants

of short term interest rates in Kuwait.

The dependent variable is the one month domestic customer deposit rates.
The explanatory variables consist of the lagged dependent variable, local ex-
change rates, foreign exchange rates, the world interest rates, a proxy for risk.

and a money supply variable.

The model assumes that economic agents are risk averse, and real income is
constant. Further, it is argued that if short term interest rates are determined sole-
ly by domestic factors, then the financial market is considered to to be fully

closed. In this case, it is asserted that the country in question should make sc-

2 - See Grable (1995).
3 - Farouqi (1992) found that with the exception of Singapore, the Pacific Basin developing countries
have not exhibited a uniform level of financial openness over time.
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rious efforts to liberalize its economy. If short term interest rates are determined
solely by international factors, then, the capital market is fully open. And if do-
mestic and international factors jointly affect the domestic rates, then, the capital

market is said to exhibit semi-open characteristics.

The empirical model allows for dynamic adjustments in expectations through
the use of the GARCH-M (GARCH in mean) approach®. This allows for volatil-
ity clustering and permits economic agents to revise their expectations based on
all available information in the information set at time t-1. The model permits ec-
onomic agents to adjust the conditional variance of one period ahead forecast by
accounting for a long term constant average variance, the volatility level last pe-
riod, and what was learnt yesterday. This type of specification is found to pro-
vide a better fit for monetary and financial data, and allows for the explicit in-

clusion of risk premium as a major determining factor of the interest rates®.

The GARCH (1,1)-M model is estimated using the Marquardt nonlinear least
squares algorithm. Further, due to the occurrence of a structural shift in the mod-
el, the data set is partitioned into two subsets. The first is prior to the massing of
the Iraqi troops and covers the period between January of 1993 to August of
1994. The latter interval covers the period from December of 1994 to January of
1996. The estimated results show that the persistence of volatility was sig-
nificantly larger in the first period, while the frequency of volatility was higher in
the second period. In addition, none of the foreign variables was significant, with
the exception of the Japanese exchange rates. The coefficient of money supply
reversed sign and became negative in the second period. Risk premium, on the
other hand, seems to have remained constant. The Japanese exchange rates be-
came insignificant, while the coefficient of the money supply variable exhibited
a negative correlation. Thus, it is concluded that a shift in monetary policy might
have taken palce, and that the market became more closed. In addition, the cap-
ital market might be inefficient. It should be pointed out, however, that there are

signs of misspecification that is common in the literature, which might have been

4 - The GARCH model was introduced by Bollerslev (1986) and stands for Generalized Auto-
regressive Counditional Heteroskedasticity.
5 - See Sullivan and Giles (1995).
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caused by the failure of economic theory to lay down a clear and concise model

for risk premium.

Literature Review:

Until recently, few studies had sought to investigate the peculiar nature of
the economies of developing countries. In general, these economies exhibit a
mixture of open and closed economy aspects. Moreover, their capital markets
tend to be heavily regulated. Studying the determinants of interest rates for
these ecconomies has become, however, a focus of research in the last decade
or so. Nevertheless, most of the research done thus far tended to focus on coun-
tries that have liberalized their markets significantly. This might be attributed
to the availability of data, and the existence of market determined interest rates,

among other factors.

A pioneering study of interest rates determination for developing countries
was coauthored by Edwards and Khan (1985). The study allows for differing de-
grees of openness in the capital account, and combines features that permit re-
searchers to apply it for economies that are closed, semi-open, and open. In a
closed economy, interest rates are determined by domestic macroeconomic var-
iables such as the discount rates, money supply, real income, real rates of inter-

est, and expected inflation.

The model incorporates a Keynesian real cash balances effect, where interest
rates could deviate from the long run equilibrium, to account for the friction that
may arise from transaction costs, imperfect information, and short-term volatility

in world interest rates.

Consequently, an increase in money supply is assumed to have a dampening
effect on interest rates. The derived structural equation takes the following

form!6);

i =8+ 6, (", +¢)+ S logy,- O logm  + 8,7+ &, - ¢

6 - The theoretical and empirical models utilized by Edwards and Khan (1985) assume risk neutrality
and thus, uncovered interest parity.
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where:
&, the expected change in domestic exchange rate.

i,: domestic rate of interest at time t.
i": the world interest rate.
Y: real income.

M, |: lagged value of money supply.
7t¢ : expected inflation.

£ ! an error term.

The empirical model compares the results of the quarterly data for Singapore
and Colombia. The first country is expected to exhibit open economy features,
while the latter is expected to reflect aspects of a more closed economy. The re-
sults seem to be satisfactory, as the authors point out. The economy of Colombia
is found to exhibit aspects of a semi-open economy, while that of Singapore is

found to be highly open.

A recent shift in the direction of research on the subject of interest rates de-
termination for less developed economies has focused on the effects of financial
deregulation on interest rates and the degree of volatility that is associated with
market liberalization. McNelis and Schmidt-Hebbel (1993) point out that fi-
nancial deregulation tends to increase the volatility of the domestic exchange
rates, while interest rates tend to converge with that of the world. In addition,
they assert that market liberalization shifts, rather than eliminates interest rates
volatility, through a higher level of volatility in real exchange rates. Grabel
(1995) corroborated the findings of McNelis and Schmidt-Hebbel (1993), show-
ing that financial deregulation might have caused an increase in the volatility of

stock prices.

The majority of recent research on the subject of financial deregulation, how-
ever, has'‘focused on examining the causes of volatility in asset prices that tend to
prevail following market liberalization. In a study conducted by Villanueva and
Mirakhor (1990), the authors conclude that a successful experiment with fi-
nancial sector liberalization is directly related to sound macroeconomic policy,

and an effective supervision of the banking system. Another study that em-
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phasizes the importance of banking supervision is reported by Benink and Lle-
wellyn (1994). The authors examine the banking sectors of Norway, Sweden and
Finland during the 1980's and early 1990's. They conclude that the banks were
not ahle to charge adequate risk premium, so as to be fully compensated for the
increased level of lending risks which was brought about by the process of der-
egulation. The authors attribute the massive bank failures in those countries to

the insufficient reserves in the banking system.

Cho (1990), on the other hand, pointed out the importance of a well de-
veloped financial system for a successful transition to market economy. Cottani
and Cavallo (1991) reached a similar conclusion. The authors acknowledge the
premise that a repressed financial system is harmfu! to economic growth. Nev-
ertheless, they argue that even without government interference, financial mar-
kets might fail to function efficiently. Therefore, they advocate that countries
postpone full deregulation of their markets until they have established well de-

veloped financial markets.

The theoretical and empirical research conducted thus far seems to be con-
sistent with the view that developing countries need to deregulate their econ-
omies in a gradual manner so as to minimize the costs of higher levels of volatil-
ity in assets prices. Sound macroeconomic policies and a well supervised
banking system seem to be necessary, prior to any serious move to full deregula-
tion of the financial market. In addition, a prerequistite for a successful transition
to market economy necessitates the estabishment of well developed financial

markets.

Empirical Model:

A simple short run loanabte funds model within an open economy framework
is utilized, where savers and investors interact in a multi-market setting. The sav-
ers, the suppliers of capital, are the households, while the demanders of capital
are firms and possibly the governments. The equilibrating rates of interest that
might prevail in these markets are established based on the real rates of returns of

both domestic and foreign bonds. In a world without capital control, capital
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flight takes place to where expected rates of returns are higher. Thus, local econ-
omies are expected to be more susceptible to changes of foreign macroeconomic

variables the more these economies are classified as small and open.

The model utilized combines aspects of a small open and closed economy
and, thus, accounts for differing levels of openness. It assumes that real income

is constant”). The general implicit functional form can be written as:

. - .
L[ =f(c% 1" ePM eV, kO M, i, ,)
where:

[, domestic interest rates at time t for deposits denominated in Kuwaiti Dinar.
O 2: risk premium.

i*: interest rates on dollar denominated deposits.

ePM: the exchanage rates of the Deutsche mark against the Dollar.

e’Y: the exchange rates of the Japanese Yen against the Dollar.

€kD: the exchange rates of the Kuwaiti Dinar against the Dollar.

M

..;+ lagged value of currency issued (in Millions of KD).

Appendix (1) provides description of the variables used in the model.

The model relaxes the aassumptions of risk neutrality utilized by Edwards and
Khan (1985); it assumes that economic agents are risk averse'®. This allows for
the inclusion of a risk variable, and the consequent estimation of the risk premium
coefficient, or the price of volatility. The model permits expectations formation to
adjust at time "t" to reflect all information available at time "t-1". This is facilitated.
by the use of the GARCH-M model. This techique permits economic agents to
alter their expectations continuously to reflect all the information available from
the previous period®. It allows for volatility clustering , and enables the researcher
to forecast today's variance as a function of constant long term variance, the fore-

cast from last period, and what was learned last period.

7 - Since the period under study is relatively small.

8 - See Hirshleifer and Riley (1992) for a detailed discussion of risk aversion and the concept of
uncertainty.

9 - See Bollerslev (1996), Mills (1993). and Engle, Lilien, and Robins (1987).
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The non-linear regession model to be estimated might be written as:
=0+ o0l ity Mt o+ o M, ot g

The conditional variance is modeled as:
2 _ 2 2
O, =N+ E&,,+1M, 0,
where: 0',2 is taken to be today's conditional forecast of volatility. Hence, the

conditional variance is expected to exhibit serial correlation. The expected signs

of the coefficients are as follows:
FKD 2 Yo N DMy oY 4 o oKD 4 ro
M=o, +a 0 +o,1"+0ePM+ oy e’ +oe +o M, +oi,

Given the assumption of risk aversion, the sign of the coefficient of risk pre-
mium is expected to be positive. In other words, an increase in the risk of the
market, ceteris paribus, should be associated with an increase in nominal interest
rates in order to compensate investors for the higher risk. The sign of the co-
efficient of the US interest rates should be positive since domestic and US bonds
are expected to be substitutes. Failure to uncover a significant relationship be-
tween the two variables indicates that probably no substitution effect exists be-
tween these variables, which is an indication of a closed economy. The signs of

the coefficients of foreign currencies may exhibit either sign.

The sign of the coefficient associated with the exchange rates of the Kuwaiti
Dinar is argued to be positive, in the sense that economic agents demand higher
yield if the currency is expected to depreciate. Further, changes in the amount of
currency issued should be correlated with interest rates in a positive or negative
way, depending on market expectations, especially as it relates to the nature and
causes of the changes in money supply and the perceived intentions of policy
makers. An increase in the money supply, in the short run, might produce up-
ward or downward pressures on interest rates based on the expectations of future
inflation rates. The coefficient of the lagged dependent variable could take values
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ranging from zero to unity, depending on the degree. of the openness in the econ-
omy. A value close to unity implies an inefficient market and an economy which

is closed in nature.

The signs associated with the variance equation are positive for both the
ARCH and GARCH components, such that:

2 _ g A =2
o, =N+ M &, +1,07,
n+n,<1

The sum of these components should be smaller than unity if the conditional
variance is to converge!!9. Moreover, the closer the sum of these coefficients to
unity, the more likely that volatility would persist, i.e. shocks to the financial

markets would die out slowly.

Estimation and Results:

The model is estimated using a numerical nonlinear algorithm. The estimated
coefficients are expected to be consistent but, the standard errors of the estimates
are not. This is because the residuals of the regression are not expected to have
normal distribution. Therefore, a robust standard error as described by Bollerslev
and Wooldridge (1992) is utilized. The model yielded the following result(');
[,=.7146 + 36.900’,2 +.002i" + .006eP - .000009¢’ + .0004¢*? - .00003M,, + .152i,,

(40.90) (2.62) .77 (73) (--14) (14.62) (2.77) (232.25)
R?=.
— i Log Likelihood =2689.30
R"™ =.9887

* The numbers in parentheses are the t-statistics. "I" is the log of interest rates.

10 - Bollersley (1986) reports that GARCH process is wide sense stationary if and only if the sum of
" the GARCH and ARCH elements are less than unity. If the coefficients add up to one, then, an
IGARCH model should be utilized instead.

11 - It was noted during the estimation process that Marquardt nonlinear least squares algorithm is a
more robust estimator for GARCH models, compared to the Berndt-Hall - Hall - Hausman al-
gorithm. This is in line with the claim outlined in the User Manual, of E-Views TM. The BHHH
method, fails to maximize the Likelihood in many occasions.
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The variance equation yielded the following results:
62 =.0000018 +.126 €7, + 8207,

(.303) (2.44) (17.20)

There were concerns, however, that a structural shift might have taken place
due to the massing of Iraqgi troop on the Kuwaiti borders in the last quarter of
1994. The threat of another invasion caused massive capital flight and might
have altered either risk premium and/or the conduct and credibility of the mon-
etary policy!2. Consequently, the data set was tested using the Chow test, and
the null hypothesis of no structural shift was rejected.

As a result, the model is partitioned into two subsets, pre and post the event;
and the data for the months of September, October, and November were re-
moved. The regression results for the first period which included 427 daily ob-
serbations are:
1,=.6894 +30.200’f +.003i* + .03ePM - .0004e’” + .0004exP - .00005M,, + .156i,,
(11.06) (2.38) (94) (1.45) (-5.12) (15.64) (2.40) (103.80)
RZ = .9905 o
-, Log Likelihood = 1579.04
R™ =.9903

The variance equation yielded the following results:

6?2 =.0000012+.194 €2, +.771 6,

17 (1.80) (12.23)

These estimates show that volatility tends to persist, in the sense that the
MA the moving average, component of the conditional variance is significant
and relatively large. The coefficient of the domestic money supply variable is
significant and postitive. In other words an increase in the lagged money supply
provides expectations that the money supply would be even higher in the future.
Hence, economic agents are expected to revise their estimates of inflation in an

upward manner.

The coefficient of the lagged dependent variable reflects a correlation on the

level equal to .99,i.e. not significantly different from unity. This might be an in-

12 - See Appendix (2), Figure (1).
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dication of market inefficiency, and a rejection of the notion of a fully open
economy. The results also show that the risk premium is significant and positive,
but numerically, it is very close to zero(!3). The coefficients of the domestic ex-
change rates are significant and positive. The coefficient associated with the ex-
change rates of the Japanese Yen is significant and negative, implying that an ap-
preciation of the Yen exerts downward pressure on domestic interest rates. Again
the actual estimated numerical impact of changes in the Yen-Dollar exchange
rates is on average pretty small. All other coefficients are statistically in-
significant. These findings might be taken as an indicator that the financial mar-

ket is not fully open, but rather exhibit semi-open characteristics!4),

The estimates for the second period utilize 312 daily observations which span
the period from December 1994 till January 1996. The estimated regression
yielded the following results.

I,=.853 + 25.700‘}2 +.004i" + .003eP¥ - .00002¢’Y + .0001eX? - .000024M,, + .149i,,
(33.08) (2.91) (.82) (.33) (.27) (45.27) (-2.41) (57.66)

R? =953
Log Likelihood = 1145.81

R’ = 952
The variance equation yielded the following results:
o} =.00002 + 606 €2, + .038 07,

(1.25) (3.36) (.617)

These estimates seem to differ significantly from those obtained for the first
interval, particularly with respect to the estimates of the variance equation, and
the coefficients of money supply and the Yen exchange rates. The money supply
variable reversed sign, to exhibit a Keynesian short run liquidity effect. It is
argued that the inflow of funds into the Kuwaiti economy causes interest rates

13 - In the sense that doubling the value of the conditional variance impact interest in a marginal
way.

14 - The laws and regulations allow individuals and firms to transfer funds to and from Kuwait with-
out any restrictions. The signs of a semi-open economy might be attributed to the regulations that
are imposed on some financial firms, and particularly on the banking sector, which restrict their
ability to lend to foreign residents.
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the following period to decline, and vice versa. This might indicate that econom-
ic agents perceive the policy followed by the monetary authority to be non in-
flationary. In other words, the policy followed by the Central Bank might be con-
sidered to be credible, in the sense that the monetary policy is prompt to
neutralize the inflationary effects of capital flows.

The coefficient of the Japanese exchange rates is shown to be insignificant,
even though it was significant and negative in the first period. In addition, the
risk premium coefficient remained practically unchanged. The constant long run
geometric variance turned out to be insignificant. The coefficient of the ARCH
term has increased significantly compared to the first period, while the co-
efficient of the GARCH element is insignificant!!®. In other words, the fre-
quency of volatility might have increased, while the degree of persistence in vol-
atility might have markedly decreased. Further, the international variables tend to
play, even, a lesser role in the second interval, implying relatively a more closed
economy.

Finally, it should be mentioned that further investigations of the diagnostics
revealed the possibility of mis-specification. The mis-specification seems to be
more severe in the first interval. This problem has plagued the literature of risk
premium. Causes of the mis-specification are not currently fully understood. Po-
tential causes could be related to measurement errors, omitted variables, and time
varying rather than a constant risk premium. Hence, the estimated parameters

and their implications should be viewed with caution.

Conclusion and Implications:

In a nutshell, the results provide indications that a shift in the monetary pol-
icy might have taken place shortly following the Iraqi threat of 1994(16). This
shift however, did not impact risk premium. Hence, if the intentions of the Iraqi
threat were designed to reduce confidence in the Kuwaiti economy, then such

goals might not have materializd.

15 - Appendix (2), Figure (2) and (3), show the graphical representations for the conditional standard
deviations for the two periods.

16 - See Milton and Roley (1988) Where they argue that significant changes in he volatility of inter-
est rates across periods provide evidence of a possible regime shift.
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Further, it is observed that all the independent variables, with the exception
of the lagged domestic interest rates, were either irrelevant from a statistical
viewpoint or have coefficients that are very close to zero. This, among others,
and the finding that the long run constant variance is not significantly different
from zero, lead one o argue that the capital market is inefficient. On the average,
current interest rates are pretty much determined by their lagged values. In the
short run, however, interest rates could fluctuate, and money supply, volatility,
and exchange rates tend to impact the behavior of interest rates in a significant

manner.

Further, it seems that the inflationary expectations and/or the fear of a de-
preciation of the currency have decreased in the second period. In the early pe-
riod, economic agents perceived increases in the money supply as permanent,
and inflationary expectations were altered accordingly. In the latter interval, a
more credible policy seems to have emerged, and economic agents seem to have
become less wary of the intentions of the monetary authority. This might be a
step forward by the Central Bank to establish a reputation that it is following a

non inflationary policy(!7).

Nevertheless, the finding that the financial market is relatively closed is a bit
troubling, specially that the domestic market has to be opened up sometime in
the near future. Failure to take concrete steps now to gradually liberalize and de-
velop the financial market might prove to be costly later on. Further, it is im-
portant to note that the Monetary authority has taken some measures to de-
regulate the financial markets, one of which is the removal of the interest rates
floor imposed on customer deposit rates. Nevertheless, the pace and scope of lib-
eralization that has been followed thus far might not be enough compared to

what could have been achieved.

It is suggested, therefore, that policy makers move gradually and steadily to
increase the depth and width of the financial markets. Foreign Banks should be
allowed to operate in Kuwait, and a better system of banking supervision

should be established. It should also be clear that a developed financial market

17 - Or that Central Bank is less likely to devalue the currency.
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may not be achieved without developing the real sector of the economy. Hence,
one might argue, even under current financial circumstances, that the govern-
ment should take a more serious role to energize the real sector of the economy,
directly or indirectly. The infratructure should be modemized and expanded.
The local labor force should be retrained and reallocated. Public officials
should also work diligently to reduce the size of the public sector, curtail
monopolies, reduce red tape and bureaucracies, and provide incentives to at-
tract foreign direct investments.

The recent suggestions of imposing direct taxation might be counterpoductive
at this point in time as it further reduces the growth of the economy and the at-
tractiveness of domestic investments. A serious implication of this study is the
need to exercise caution when treating economies like that of Kuwait as fully
open without considering the impact of financial regulations. Finally, future re-
search may examine the sources of volatility in the market, and the nature and
characteristics of the tools, procedures and targets that are utilized by the mon-
etary authority to stabilize the economy.
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Appendix (1)

This appendix briefly indicates the source of the data and defines the var-
iables used in the empirical model. The daily data used are obtained from the
Central Bank of Kuwait and span the period from January 1993 to January 1996.
The variables used in the regression model are:

i

. the daily average of one month customer deposit rates, denominated in the Ku-

waiti Dinar, which is based on the transactions of the banking system in Kuwait.

*

i* : the one month customer deposit rates, denominated in the US dollar, which
is based on the transactions of the banking system in Kowait.

ePM - The Deutche Mark exchange rates vis-a-vis the Dollar, which is calculated
based on the average daily exchange rates. The average daily exchange is
based on the transactions of the dealing room of the Central Bank of Kuwait.

e’? : the Japanese exchange rates, which is calculated based on the average daily
exchange rates: The average daily exchange is based on the transactions of
the dealing room of the Central Bank of Kuwait.

eKD . the Kuwaiti exchange rates is calculated based on the average daily ex-
change rates. The average daily exchange is based on the transactions of the
dealing room of the Central Bank of Kuwait.

M, : lagged value of currency issued, which includes cash with local banks and

currency in circulation, in million Dinars.
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Appendix (2)

Figure (1)
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The conditional Standard Deviation over the whole period

Figure (2)
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This graph shows the conditional standard deviations for the first 427 data points.
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Figure (3)
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This graph shows the conditional standard deviations for
the 312 data points.
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