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Abstract

Background: This paper examines the role of monetary and fiscal factors in interest
rate variations in Sri Lanka under its deregulated regime of interest rates. In addition
the paper also examines the role of monetary factors in the variation of interest
rates, using a quarterly dataset for the post-global recession period, when the
exchange rate is determined by market forces.

Results: Empirical analysis uses a dataset of nominal interest rates, money growth,
income growth, changes in nominal exchange rate, and budget deficit. From the
methodological point of view the paper involves vector autoregression model and
Wald tests of Granger causality, followed by impulse response analysis while
stationarity and the order of integration of the selected variables are confirmed
involving the augmented Dickey-Fuller and the Phillips-Perron unit-root tests.

Results: The paper confirms that both monetary and fiscal factors have significant
effects on the variations of interest rates. Money growth triggers an increase in
interest rates, which supports the Fisher equation view, while income growth has a
negative impact. Budget deficit causes a rise in interest rates, but the role of the
exchange rate is found to be almost insignificant, probably due to including
exchange rate series that cover both the pegged and market-based regimes of
exchange rates. The second part of the analysis, using a quarterly dataset for the
post-global recession period, further establishes the positive impact of M2 money
growth and income growth on interest rates. In this case, exchange rate
depreciation causes an increase in interest rates.

Conclusions: The significant role of monetary and fiscal factors in interest rate
variations implies it would be possible to manage interest rates through a judiciary
management of monetary and fiscal policies.

Keywords: Nominal interest rate, Money growth, Income growth, Exchange rate,
Budget deficit, Vector autoregression

JEL codes: E43, E12

Background

Interest rates play a key role in the transmission of the monetary policy. Nevertheless,
they also have a significant role in the execution of fiscal policy. Identifying their behavior
thus helps accomplish the desired objective of these policies. Economic theory indicates
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interest rate variations depend on monetary, fiscal, and some external factors. However,
theoretical studies find mixed evidence on the relationship between the interest rate and
its determinants. Empirical research often helps specify the exact relations for the con-
cerned countries, which is useful in the formulation of monetary policies. Consequently,
this paper identifies how nominal interest rate variations in Sri Lanka are related to the
few monetary and fiscal factors described in the economics literature.

In Sri Lanka, interest rate variations were extremely low until the early 1980s. At that
time due to inward looking economic policies and direct regulations there was a little
room for interest rates to vary. Moreover, at that time, the financial sector was not devel-
oped. However, Sri Lanka initiated a structural reform policy in 1977 and embarked on a
number of initiatives to develop its financial sector. Interest rates were then deregulated.
The flexible exchange rate regime replacing the pegged exchange rate in Sri Lanka was
initiated in January 2001. The reform measures resulted in markedly improved financial
sector performance, as demonstrated by the national the financial soundness indicators.

Variations of interest rates in Sri Lanka under regulated and deregulated regimes are
presented in the time plot of the 91-day treasury bills (TBs) rate shown in Fig. 1. The
figure reflects the variations were very low until the early 1980s, but became spectacular
afterwards. The relatively higher interest rates during 1988—1995 were perhaps due to the
anti-inflationary policy stance of the period. Further, higher interest rate over the periods
of Asian financial crisis of 1997-1998 and the global financial recession of 2007-2008
reflect the policy stance of the Central Bank of Sri Lanka (CBSL) for crisis recovery.

Only few studies (Cooray 2002; Jayasinghe and Udayaseelan 2010; Amarasekara
2005) analyze the behavior of interest rates in Sri Lanka (details are presented in “Brief
literature review” section). To the best of my knowledge, the determinants of interest
rates in Sri Lanka are not hitherto identified. Consequently, this paper confirms the
role of monetary and fiscal factors in the variations of nominal interest rates in Sri
Lanka under the deregulated regime. Specifically, using an annual time series dataset,
the paper examines the role of money growth, income growth, changes in nominal ex-
change rate, and budget deficit in the variations in nominal interest rates for 1983—
2015. Furthermore, based on a quarterly dataset of the post-global financial recession
period, when the market-based exchange rate regime was initiated, the role of monetary
factors in the variations of interest rates are also studied.
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Fig. 1 Time plot of annual interest rates in Sri Lanka. Source: author's representation of CBSL data
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Notably, the period 1983-2015 witnessed a paradigm shift in the exchange rate
regime—from a pegged to an independent float regime. Specifically, at the time of
gaining its independence in 1948, a fixed exchange rate system was operative, with
the Sri Lankan rupee being pegged to the Indian rupee. In 1950, the rupee became
the standard of monetary value (and was fixed at 0.88 g of gold) and the exchange
rate was Rs 13.33 for one British pound and Rs 4.77 per one US dollar. This
system was again replaced by a dual exchange rate system in 1968.

The dual exchange rate system was then replaced by a managed floating system
in 1977. Under this system, the exchange rate was linked to a basket of currencies.
The managed floating exchange rate system was finally replaced by an independent
float regime on January 23, 2001. The CBSL took a landmark step towards liberal-
izing the foreign exchange market by allowing commercial banks to determine the
exchange rate according to the market forces of currency demand and supply.
However, the CBSL retained its power to intervene on the foreign exchange market
when required.

The efficacy of the monetary policy and its transmission through the interest rate
channel depend largely on the exchange rate system. The Mundell-Fleming model
(Fleming 1962; Mundell 1963) of open economy macroeconomics testifies that the
monetary policy of a small open economy becomes effective when the economy
adopts a flexible exchange rate system. Further, under the flexible exchange rate
system, the foreign exchange market could play significant role in interest rate
variations.

In fact, the first part of this study, covering the period 1983-2015, includes
both the pegged and independent float regimes of the exchange rate in Sri
Lanka. To account for the impact of the change in the exchange rate regime on
the relation among interest rates and the selected determinants over this period,
a dummy variable is used. On the other hand, in the second part of the study,
which covers the post-global financial recession period, the independent float re-
gime of exchange rate has been operating. Therefore, the second part of the ana-
lysis excludes the global financial recession period for a number of reasons.
During this recession, the monetary policies of numerous countries were deviated
to a crisis management trail. Although the crisis impacted the national macro-
economic policies over short period, the stability of the financial system was not
affected. Unlike some European countries, no banks in Sri Lanka collapsed. One
of the important reasons for the minimal impact of the crisis is the capital ac-
count not being fully liberalized. However, some short-term foreign investments
were withdrawn. The foreign funds invested in Sri Lankan Treasury bills and
long-term bonds were also withdrawn. To rescue the economy from the impasse
of the crisis, some policy measures were thus initiated, and the CBSL intervened
on the foreign exchange market to prevent the depreciation of the national
currency.

The remainder of this paper is structured as follows. In the following section, ‘The-
oretical background and a brief literature review’ related to the variation and deter-
mination of interest rates are presented. The section ‘Methods’ puts forward the
variables, data, and methodology; followed by section ‘Results and discussions’. The
paper ends with “Conclusions”.
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Theoretical background and a brief literature review

Among the monetary factors affecting interest rate, the money supply is regarded
as a potential determinant, although economic literature proposes contradictory
theoretical relationships between the money supply and interest rate. One of the
conventional views is the liquidity effect view, which postulates a negative relation
between money and interest rate. That is, an unexpected growth of money supply
lowers interest rates (to maintain equilibrium on the money market), with a unidir-
ectional causality running from money supply to the interest rate. Keynes (1936)
explains a transmission mechanism through which the interest rate variations due
to change in investment, output, and employment in an economy can be analyzed.
Conversely, based on the Fisher equation (Fisher 1930), a positive relationship
exists between money growth and interest rate. Specifically, the Fisher equation states that
the nominal interest rate equals the real interest rate plus the expected rate of inflation. If
the real interest rate remains fixed and the money supply increases continuously, the price
level or inflation increase, which in turn also increases the expected inflation. A higher ex-
pected inflation eventually causes the nominal interest rate to increase as well. Therefore,
if the Fisher equation is found valid, there may be a positive causal impact of money sup-
ply on the nominal interest rate.

Friedman posits some limitations to the above theoretical propositions, arguing that
the Keynesian explanation cannot explain the situations where interest rate displays a
positive response to money supply growth. On the other hand, the negative sensitivity
of the interest rate to money growth, often found empirically, cannot be explained by
the Fisher equation. Therefore, Friedman reformulates the theory to explain both the
positive and negative sensitivities of the interest rate caused by money supply varia-
tions. He hypothesized that a fall or rise in interest rates depends on the relative growth
of the money supply and anticipated nominal income, such that interest rates rise over
time when the money supply growth rate increased provided this latter rate exceeds an-
ticipated growth rate of nominal income. Conversely, interest rates fall due to money
growth when the rate of money supply growth is below the anticipated nominal income
growth rate. In fact, if the money supply is equal to the nominal income rate, the inter-
est rate remains unchanged. A more detailed explanation of this theoretical propos-
ition, as well as an empirical verification, can be found in Maitra (2017).

Economic literature also holds the view that interest variations are positively related
to the income level of the economy. Specifically, a higher national income or income
growth causes a rise in the demand for money, which leads the interest rate to rise.
Further, in a flexible exchange rate system, interest rate variations are related to capital
flows and exchange rate movements. A decrease in the exchange rate usually lowers
the demand for domestic financial assets and discourages foreign investors to invest in
an economy. Therefore, the continuous depreciation of a currency may reduce foreign
investment. A fall in foreign investment means a fall in the supply of funds which, as a
consequence, increases the interest rate. Furthermore, the relationship between interest
and expected exchange rates is analyzed by the uncovered interest rate parity (UIP) the-
ory, where the domestic interest rate equals the foreign interest rate plus the increase
in the expected value of the foreign currency. UIP theory shows that expected currency
depreciation may cause the domestic interest rate to rise. Nevertheless, in an open
economy, external factors such as the foreign interest rate and price levels may
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influence the domestic interest rate, where the exchange rate transmits these external
impulses to the domestic economy. Therefore, the exchange rate is an important deter-
minant of the interest rate, particularly in a financially integrated open economy.

On the other hand, interest rate variations also depend on fiscal policy instru-
ments such as public debt, budget deficit, or fiscal deficit. There is a controversy
among economists whether deficit increases the interest rate. Keynesian theory
(Keynes 1936) posits that changes in budget deficit influence the interest rates.
Specifically, an increase in the budget deficit or public debt causes the interest rate
to rise. However, some economists argue that the expected budget deficit or
government debt, instead of the present, affects the real long-term interest rate
(Kameda 2014; Laubach 2009; Engen and Hubbard 2004; Quigley and Porter-Hu-
dak 1994; Thorbecke 1993; Wachtel and Young 1987; Feldstein 1986). Conversely,
the Ricardian equivalence argues that deficit does not matter. Moreover, the empir-
ical research by Plosser (1982, 1987) and Evans (1987) fail to establish any signifi-
cant positive relationship between budget deficits on the long-term interest rate.
Therefore, the question whether budget deficits affect the interest rate is still in-
conclusive. Aisen and Hauner (2008) suggest the effect of budget deficits on the
interest rate depends on several factors such as the degrees of capital mobility, of
domestic or external financing for deficits, of interest rates being market deter-
mined. Among the few studies on this issue in Sri Lanka, Cooray (2002) studies
whether the Fisher effectis valid. Using annual time series, the study finds evi-
dences for the Fisher effect. Jayasinghe and Udayaseelan (2010) further examine
the Fisher hypothesis in Sri Lanka involving annual, quarterly, and monthly time
series for 1978-2007. However, the study fails to produce any evidence supporting
the Fisher equation. Amarasekara (2005) studies the interest rate pass-through in
Sri Lanka using daily datasets, including the repo, reverse repo, repo auction, and
the money rates. The study also examines the size and speed of the pass-through
from policy to call money market rates and that from the call money to commer-
cial bank retail interest rates. The main findings are that the CBSL policy decisions
are efficiently transmitted to the short end of the money market within days. The
pass-through from policy rates to the call money rate is almost complete, but that
from the call money rate to both lending rates and deposit rates of commercial
banks is sluggish and incomplete. Further, no evidence of asymmetry in the pass-
through over the different phases of the interest rate cycle is found. Moreover, few
studies (Maitra and Debnath 2015; Amarasekara 2008) report that interest rate var-
iations in Sri Lanka have significant impact on macroeconomic variables such as
income and price level, suggesting the monetary policy is effective.

Several studies address the determinants of interest rates in Asian countries, such as
Maitra (2017), Abubakar and Sivagnanam (2016), Bhattacharya et al. (2008), Bhanu-
murthy and Agarwal (2003), Dua and Pandit (2002), Nachane (1988), and Paul (1984)
for the Indian economy. These studies differ significantly regarding time span, data fre-
quencies, modeling, and methodological aspects, their findings being thus mixed but
generating significant discussions due to policy implications. On the other hand, Goh
and Alias (2002) and Ahmad and Karim (2011) study the determinants of interest rates
in Malaysia, Ahn (1994) focuses on Korea and Singapore, while He et al. (2014) study
interest rate determination in China.
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Apart from studies on Asian countries, a substantial volume of research examines the
determinants of interest rates for many other developed and developing countries. Among
these studies, Asamoah and Adu (2016) identify the determinants of the bank lending rate
in Ghana for 1970-2013. Their empirical analysis confirms a long-run equilibrium rela-
tionship among the average lending rate charged by commercial banks and nominal
money supply, income, price level, government fiscal balance, and exchange rate. Based
on the estimated autoregressive distributed lag (ARDL), fully-modified ordinary least
squares, and dynamic ordinary least squares models, the nominal exchange and monetary
policy rates are shown tohave significant contemporaneous effects on the lending interest
rate. Aksoy and Ledn-Ledesma (2005) examine the long-term relationships between mon-
etary policy indicators and real output in the U.S. and the U.K,, but find no evidence of
such relationships, nor a significant or stable long-term relationship between short term
interest rates and real output for the sub-samples.

Edwards and Khan (1985) present a model for determining the interest rate in
developing countries. The empirical validity of this model is studied using dataset
for Colombia and Singapore. They report that, in Colombia, both foreign and do-
mestic factors affect nominal interest rates, while domestic interest rates in
Singapore are fully determined by the foreign interest rates and exchange rate rela-
tionship between money supply and interest rates in 19 developed and 13 develop-
ing countries is studied by Monnet and Weber (2001). They find evidence of both
the liquidity effect and support for the Fisher equation. Moreover, Turtelboom
(1991) studies the determinants of interest rates for some African countries, while
Howe and Pigott (1991) identify the determinants of long-term interest rates for
several industrial countries. The determination of real interest rates in the
European countries over the period 1959-1990 is studied by Knot (1995), while
Akhtar (1995) presents a survey of empirical studies on the effects of monetary
policy on long-term interest rates.

Additionally, Caporale and Pittis (1997) develop a theoretical model and analyze
interest rate determination in the United States, Japan, Germany, France, and
Switzerland, finding that the behavior of interest rates reflects both internal and exter-
nal influences in all five countries. Estimating a structural vector autoregression (VAR)
model, Bernanke and Mihov (1998) enquire whether the liquidity effect view and long-
run monetary neutrality are consistent in a model of the market for bank reserves
under Fed’s operative regime. They find evidence for rejecting either the liquidity effect
or long-run neutrality. Schabert (2005) analyzes the relation between interest rate
targets and money supply in the rational expectations equilibrium of a standard cash-
in-advance model. The study reports that an accommodating money supply tends to
destabilize equilibrium sequences if the interest rate target rule is forward-looking and
active. Conversely, a sufficiently inertial interest rate target can be implemented by sta-
bilizing the money supply policy.

Methods

Variables, data, and methodology

The empirical analysis in this paper involves annual and quarterly time series datasets.
The dataset of annual time series includes interest rates on 91- and 364-day TBs as
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measure of the nominal interest rate. Money growth (both M1 and M2), real gross do-
mestic product (GDP) growth (as measure of income growth), and changes of the
nominal exchange rate of the Sri Lankan rupee/US dollar are used as the monetary
determinants of the interest rate. Budget deficit as a percentage of GDP is used as the
fiscal determinant, while a dummy variable Dt examines the impact of change in the ex-
change rate regime on the relation to be studied; its value is O for the fixed exchange rate
regime and 1 for flexible regime. The annual dataset covers 1983—2015, although the time
span of 364-day TBs is 1989-2015. On the other hand, the quarterly dataset includes the
call money rate and interest rates on 364-day TBs, deseasonalized quarterly real GDP
growth, deseasonalized real M1, M2 money supply growth, and quarterly change in nom-
inal exchange rate over the post-global recession period (2009:Q1-2016:Q2). Quarterly
series of budget deficits or any other suitable series for fiscal determinants are not avail-
able and, therefore, the analysis using the quarterly dataset is limited to monetary factors.
The symbolic representation of variables is presented in Table 1.

The time series properties, namely the stationary and order of integration of the
selected variables, need to be confirmed before selecting an appropriate economet-
ric model for analysis. Among the various tests developed for studying stationarity
and the order of integration, this study chose the augmented Dickey and Fuller
(1981, henceforth ADF) and Phillips and Perron (1988, henceforth PP) unit-root
tests. In the event of stationarity of selected variables at the level, underlying
dynamics of interest rates with money growth, income growth, changes in ex-
change rate, and budget deficit have been studied by estimating an unrestricted
vector autoregression (VAR) model. The causal impact of selected monetary and
fiscal determinants on interest rates from the VAR model has further been studied
using the Wald test of Granger causality. Further, impulse response analysis is used
to access the dynamic movements of interest rates due to each of the endogenous
innovations in the VAR. A more detailed technical account of these popular meth-
odologies is not presented in this applied research due to space consideration.

Table 1 Variables and representation

Variables Specification Representation
nominal interest rate annual rate of interest on 91-day TBs (I
annual rate of interest on 364-day TBs iaot
quarterly series of call money rate [
quarterly series of interest on 364-day TBs iq2t
budget deficit budget deficit as the percentage of GDP B.
money supply growth annual series of real M1 money supply growth M4t
annual series of real M2 money supply growth Moae
quarterly series of real M1 money growth Mgt
quarterly series of real M2 money growth Moge
rate of change of exchange rate rate of change of annual exchange rate Eat
rate of change of quarterly exchange rate Eqt
real income growth growth of annual real GDP at factor cost Yar
growth of quarterly real GDP at factor cost Yot

Source: Author’s representation
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However, the estimable form of the VAR model using interest rate, selected monet-
ary, and fiscal determinants is presented below:

n . n n n
lalt =o + Zizlﬁhlalt—i + ZizleliMat—i + ZizlpliEat—i + Zi:IYhYat—i

+ Z?:léliBt—i + D¢ + &1 (1)
Myt = az + nz::;lﬁZiMat—i + Zin:lemialt—i + Z?:1P21Eat—i + Zin:leiYat—i
+ 21:152113%-1 + Dy + &y (2)
n n n . n
Eae = a3 + nZizlﬁﬁEaH T ZizleSiYat’i T 21:1‘)311"‘“’i T Zi:lYﬁMat’i
+ Zi:lasiBt_i + D¢ + €3¢ (3)
n n . n n
Yor = o4 + nzi:1B4iYat—i + Zizleéhlalt—i + Zi:1P4iMat—i + ZizlenEat—i
+ 21:1641}-)%—1 + D¢ + €4 (4)
n n . n n
B = a5 + nziZIBsiBt—i + Zizleﬁlalt—i + ZiilpﬁMat—i + ZizleiEat—i
+ ZizlsﬁYat—i + D¢ + &5 (5)

where iyt~ Mate - p Eat - » Yac - p and By _ ; (i = 1, 2, ..., n ) are lagged series of i,1, Mo
E.o Yar and B, series respectively. The optimum lag length, n , can be determined by the
lag selection criterion, while &, &, €31 €4, and es, represent innovations that may be con-
temporaneously correlated but are uncorrelated with their own lagged terms and with all
right-hand-side variables.

Results and discussion

The empirical analysis first studies the stationarity and order of integration of the se-
lected series. The calculated values of the ADF and the PP unit-root tests are presented
in Table 2, both test statistics failing to accept the null hypothesis of unit-root in each
of the selected variables, even under annual and quarterly frequencies (with the appro-
priate assumption “intercept but no trend”). This means these series are stationary at
level or I(0) stationary.

As each of the selected variables are 1(0) stationary, an appropriate model for identi-
fying the role of monetary and fiscal determinants in the interest rate variations would
be the VAR model. As stated in the previous section, I estimate the VAR model separ-
ately for two annual interest rates, first with M1money growth, income growth, change

Table 2 Results of unit-root tests

Annual Series ADF Statistic PP Statistic Quarterly Series ADF Statistic PP Statistic
la1t 125 (0.04) —3.793 (0.02) iqit —4.653 (0.00) —3.923 (0.00)
Taot —4.421 (0.00) —4.816 (0.00) iqat —3.168 (0.03) —3.548 (0.01)
B: —4.009 (0.00) —4.745 (0.00) Mgt —4.267 (0.00) —4.226 (0.00)
Myt —4.914 (0.00) —4.944 (0.00) Moat —6.157 (0.00) —6.413 (0.00)
Moat —4.858 (0.00) —7.579 (0.00) Eqt —3460 (0.01) 6 (0.03)
Ea 4 (0.00) —5.143 (0.00) Yot —4.408 (0.00) —5.523 (0.00)
Yat —6.668 (0.00) —6.661 (0.00)

Both ADF and PP tests have been conducted with the assumption “intercept but no trend” for the entire series. Values in
parentheses indicate the probability of rejecting the null hypothesis on the unit root
Source: Author’s estimation
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of exchange rate, budget deficit, and the dummy variable. Then, the VAR is re-
estimated replacing M1 by M2 money growth (keeping other variables unaltered).Ther-
efore, the VAR is estimated four times (Estimations 1-4). For Estimations 1 and 2, the
targeted equations of interest rates are reported in Table 3. Similarly, the equations for
Estimations 3 and 4 are reported in Table 4. In these estimations, a lag length 3 is
found to be optimum based on the Schwarz information criterion (SC). The reliability
of each estimation has been checked using a battery of diagnostic tests, but not all re-
sults are reported due to space considerations.

Each of the four equations reported in Tables 3 and 4 reveals that both M1 and M2
money growth have a significant role in interest rate variations. Specifically, the one-
period lagged money growth causes a rise in interest rates. This positive impact
supports the Fisher equation view regarding the relation between money and interest
rate. Lagged income growth, on the other hand, has a negative impact on interest rates,
which is consistent with the positive impact of money growth in that an increase in in-
come leads to a rise in the demand for money, which lowers interest rates. The results
also reveal a significant positive impact of the budget deficit on interest rates, where a

Table 3 Dynamics of annual interest rates (M1 money growth is used)

Targeted dependent variable i,y (of Estimation 1) Targeted dependent variable i, (of Estimation 2)
Parameters Estimates t-values Prob. Parameters Estimates t-values Prob.
a 0.184 3467 0.00 [of! 0.197 2015 0.08
Ta1t—1 1.055 5175 0.00 laot—1 1.113 4350 0.00
la1t—2 -0.563 -2.139 0.04 la2t—2 —-0.359 —1.089 0.31
[T —0430 —2202 0.04 oot 3 —0.506 ~1591 0.15
Myac -1 0.212 2.097 0.05 Myat—1 0.282 2339 0.05
Miat—2 -0435 -3.139 0.00 Miat—2 -0.383 -2.209 0.06
M3 0.281 2,967 0.00 Mgt 3 0373 2056 007
Yat—1 0471 2674 0.01 Yar—1 0473 2018 0.08
Yar—2 0.075 0.520 0.60 Yar—2 0.023 0.116 091
Yo s —0674 —4486 0.00 Yo s -0818 ~3.036 001
Eat—1 0.109 0915 0.37 Eat—1 0117 0.779 046
Ear—> —-0.292 —2.626 0.01 Ear—> —0.268 —2.077 0.07
s 0.134 1.198 024 a3 0.180 1077 031
B4 0460 1.283 0.21 B 1 1.042 1534 0.16
Bi_> —1.340 —2.99%4 0.00 Bi_> —1.628 —2441 0.04
B._s 1.186 3248 0.00 B._s 1314 1781 0.11
Dy -0.052 —3.652 0.00 DX -0.047 —2.655 0.03
R> = 087, R’ = 0.75, F-statistic = 7.198 R> = 093, R” = 0.7, F-statistic = 603

Wald test for Granger causality Wald test for Granger causality

Dependent Variable: i, Dependent Variable: i,5¢

Excluded Wald test statistic (%) prob. Excluded Wald test statistic (x°) prob.
Miat 14.83 0.00 Miat 11.10 0.01
Yat 2063 0.00 Yar 10.07 0.01
E.. 9.05 0.02 Eae 6.29 0.09
B. 1413 0.00 B. 8.14 0.04
All: 36.58 0.00 All: 25.94 0.01

Source: Author’s estimation
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Table 4 Dynamics of annual interest rates (M2 money growth is used)

Targeted dependent variable i,y (of Estimation 3) Targeted dependent variable i, (of Estimation 4)
Parameters Estimates t-values Prob. Parameters Estimates t-values Prob.
o 0.152 3377 0.00 ay 0.176 2.858 0.02
fatt_1 0.992 5397 0.00 oot 1 1.206 5295 0.00
fatt—2 —0.550 -2.119 0.05 fa2t—2 -0.722 —2.105 0.07
falt—3 —-0.205 -1.008 032 ia2t—3 —-0.257 —0.905 039
Most 1 0.263 2528 0.02 Moat 1 0.290 2458 0.04
Maar—2 -0.231 -1.837 0.08 Maar—2 —-0.280 -1.991 0.08
Maar—3 0.189 1.341 0.19 Maar -3 031 1.876 0.10
Yoo 0.131 0.766 045 Yars 0.139 0,664 0.52
Yar—2 -0.128 —0.865 039 Yar—2 —-0.202 —1.195 027
Yar—3 -0.397 —-2832 0.01 Yar-3 —-0.568 —-3.086 0.01
Eais 0.087 0.776 044 Eats 0.059 0417 0.68
Exos —0.171 ~1639 0.12 Esioo —0.205 —1.754 0.12
Eat—3 0.007 0.078 093 B3 —-0.003 —-0.002 0.99
B4 0.160 0479 0.63 B4 0454 0.810 044
B, > ~0.530 1718 0.10 B> ~1.069 2448 0.04
B._3 0.600 2279 0.03 B 3 0915 1.790 0.11
Dy -0.039 -3.329 0.00 DX -0.037 -2312 0.05
R = 0875, R® = 0.75, F-statistic = 7.02 R> = 094, R” = 0,80, F-statistic = 692

Wald test for Granger causality Wald test for Granger causality

Dependent Variable: iz, Dependent Variable: i,

Excluded Wald test statistic (x°) prob. Excluded Wald test statistic (x°) prob.
Moat 1418 0.00 Moat 13.57 0.00
Yoo 8.08 0.04 Y, 9.87 0.01
Eat 343 032 Ee 3.57 031
B 748 0.05 B, 7.29 0.06
All: 3546 0.00 All: 3042 0.00

Source: Author’s estimation

one-period lagged budget deficit raises interest rates. This positive impact supports the
Keynesian view, although the budget deficit with a lag period of 2 years has a negative
impact on the interest rate but is significant at the 10% level and can thus be ignored.

In each of the four cases, the dummy variable is significant, indicating that the
change in the exchange rate regime has an impact on the macroeconomic relation that
selected monetary and fiscal variables maintain interest rate levels. Nevertheless,
the sign and the level of significance of the exchange rates coefficients are
contradictory in the estimated models. Specifically, the role of the exchange rate
change on interest rates is insignificant except in Estimation 1, where exchange
rate change with a lag of two periods has a negative impact on the interest rate on
91-day TBs.

The insignificant and inconsistent impact of the exchange rate on interest rates is
probably due to the pegged regime in Sri Lanka until 2000. Due to interventions and
restrictions on the foreign exchange market under the pegged regime, the exchange
rate fails to affect policy variables such as interest rates. Although since January 2001
Sri Lanka introduced an independent float regime, it is imperative to confirm whether
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the exchange rate in the flexible regime has any impact on interest rates when using
quarterly time series.

Moreover, the computed values of the Wald test statistic corresponding to money
growth in each of the four estimations establish that both M1 and M2 money growth
Granger cause interest rates. This test also accepts the Granger causality running from
income growth to interest rate, except in Estimation 3. However, the Wald test statistic
corresponding to the exchange rate fails to accept the hypothesis of Granger causality
from exchange to interest rate. The Wald test also establishes that the budget deficit
Granger causes interest rates. In short, the Wald test of Granger causality confirms the
causality from money growth, income growth, and budget deficit to interest rates in Sri
Lanka over the study period.

The next step is to analyze the dynamics of interest rates using quarterly series
over the post-global financial recession period. To this end, the VAR models are
estimated using quarterly series of interest rates (call money rate and interest rate
on 364-days TBs) and monetary factors. Similarly, the targeted equations are repre-
sented by Estimations 5-8 (Tables 5 and 6). In these estimations, a lag length of
one is chosen based on the recommendations of a number of lag selection criteria,
such SC, final prediction error, Hannan-Quinn information criterion. Moreover, the
results of diagnostic tests of the estimated VAR are found satisfactory (but not re-
ported due to space considerations).

The results in Table 5 indicate that income growth and exchange rate change have
little impact on the call money rate (at the 10% level), while M1 money growth has no
such impact. Moreover, neither the M1money growth nor the income growth and ex-
change rate change have any impact on the interest rate on 364-day TBs. However,
when the model is estimated replacing M1 by M2 money growth, the results are signifi-
cantly different. In this case, a one period lagged M2 money growth raises both interest
rates. This finding further supports the Fisher equation view for quarterly datasets in
Sri Lanka. Further, a significant impact of income growth on the interest rate is found.
However, unlike the estimations involving annual datasets, this impact is positive.

Table 5 Dynamics of interest rates involving quarterly dataset (M1 money growth is used)

Targeted dependent variable iqy; (of Estimation 5) Targeted dependent variable iq,; (of Estimation 6)

Parameters Estimates t-values Prob. Parameters Estimates t-values Prob.
o 0.164 0.870 039 o 0355 1432 0.16
iqit—1 0.901 10.28 0.00 g2t -1 0.810 7447 0.00
Mige—1 0.500 1.605 0.12 Mige—1 0.527 0.953 037
Yqr—1 0.843 1.947 0.06 Yqr—1 1254 1552 0.13
Eqr—1 1.016 1.811 0.08 Eqe—1 1384 1333 0.19
R? =083, ﬁz = 0.80, F-statistic = 29.63 R = 0.746, ﬁz = 0.703, F-statistic = 17.64

Wald test for Granger causality Wald test for Granger causality

Dependent Variable: ig Dependent Variable: iq

Excluded Wald test statistic (x?) prob. Excluded Wald test statistic (x?) prob.
Mige 2577 0.10 Mige 0816 036
Yau 3.391 0.05 Yau 2408 0.12
Eqe 3.283 0.07 Eqe 1.776 0.18
All: 17.73 0.05 All: 4.248 023

Source: Author’s estimation
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Table 6 Dynamics of interest rates involving quarterly dataset: (M2 money growth is used)

Targeted dependent variable iy, (of Estimation 7) Targeted dependent variable iy, (of Estimation 8)
Parameters Estimates t-values Prob. Parameters Estimates t-values Prob.
o 0.127 0816 042 a3 0257 1.220 023
iqrt—1 0.891 12517 0.00 iq2t—1 0814 9.041 0.00
Moge—1 2205 3299 0.00 Moge—1 3269 2562 0.01
Yqr—1 0722 1.902 0.06 Yqr—1 1.071 1465 0.15
Eqi—n 1.399 2.759 0.01 Eqi—1 2.066 2118 0.04
R = 0871, R® = 0850, F-statistic = 40.77 R = 0793, R” = 0759, F-statistic = 23.11

Wald test for Granger causality Wald test for Granger causality

Dependent Variable: ig. Dependent Variable: ig;

Excluded Wald test statistic (x°) prob. Excluded Wald test statistic (x°) prob.
Moge 10.89 0.00 Moge 6.564 001
Yot 3617 0.05 Yor 2.149 0.14
Eqt 7614 0.00 Eqt 4489 0.03
All: 17.73 0.00 All: 10.79 0.01

Source: Author’s estimation

Additionally, a one quarter lagged exchange rate change causes a rise in interest rates.
The exchange rate in this analysis is the spot Sri Lankan rupee/US dollar for the period
when the flexible exchange rate was operational in the country. Therefore, a positive
change of this exchange rate means currency depreciation. Moreover, a positive impact
of this exchange rate on the interest rate, particularly under the flexible regime,
supports the theoretical fact that a decrease in the exchange rate causes a rise in ex-
port, which in turn increases income. The higher income (or income growth) have a
positive impact on interest rates. These results are further supported by the Wald test
(reported in the lower part of each table) and are robust.

Having confirmed the causal impact of the selected monetary and fiscal variables on
interest rates, this paper now investigates the dynamic movement of interest rates due
to endogenous innovations of the estimated VAR. Impulse response analysis has been
carried, being useful for studying the dynamic interactions between the variables of the
estimated VAR model. The time plots of the impulse response function of interest rate
on 91-day TBs due to the innovations of M1 money growth, come growth, changes in
exchange rate, and budget deficit are presented in Fig. 2. Again, the impulse response
function of the same interest rate due to the innovations of M2 money growth, income
growth, changes in exchange rate, and budget deficit is presented in Fig. 3. The impulse
response functions of interest rates on 364-day TBs are similar to the interest rate on
91-day TBs and are thus not reported.

From the impulse response functions of the annual interest rate on 91-day TBs
reported in Figs. 2 and 3, the following inferences are drawn:

(i) Impulses transmitted through the interest rate channel causes an immediate rise in
interest rate, but gradually pull back to the base level;

(ii) Interest rates reach a high level due to the impulses transmitted through both M1
andM2 money growth channels and lead to periodic fluctuations around the base
level before abolition. Here, the impulse of M2 money growth appears to be
stronger than that of M1 as it causes a higher increase in the interest rate;
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(iii) Impulses transmitted through the income growth channel push the interest rate
below the base line over a long period;

(iv) A small fluctuation of the interest rate is observed due to impulses transmitted
through the exchange rate channel;

(v) Impulses transmitted through the budget deficit channel push up interest rate in
the initial period and cause small fluctuations.

Finally, the impulse response functions of the call money rate due to the innova-
tions transmitted through M2money growth, income growth, and exchange rate
change are presented in Fig. 4. This response is somewhat different compared to
the response of annual interest rates explained earlier. In this case, innovations of
each of the three determinants of the interest rate have succeeded to an immediate
rise in the call money rate, which persists for a longer period. Among these three
innovations, the exchange rate innovation is the most severe in pushing up interest
rate to the highest level, followed by the money and income growth innovations.
The nature of the impulse response function of quarterly 364-day TBs is similar to
that of the call money rate and is thus not presented. The impulse response ana-
lysis based on the estimated VAR using M1 money growth (and other variables) is
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also not reported since most parameters estimated in this VAR are insignificant.
Therefore, the impulse response analysis reveals that, in the post-recession inde-
pendent float exchange rate regime, the exchange rate has a stronger role in the
variations of interest rate compared to the other determinants such as money and

income growth.

Conclusion

This paper studies the role of certain monetary and fiscal factors in the variations of
nominal interest rates in Sri Lanka over the period 1983-2015, when the interest rates
were deregulated. The first part of the empirical analysis uses an annual time series
dataset, including interest rates on 91-day and 364-day TBs, growth of the narrow
money M1, the broad money M2, income growth, changes in nominal exchange rate,
and budget deficit. To confirm whether the change in exchange rate regime (from the
pegged to market based) over the study period affects the macroeconomic relation
under investigation; a dummy variable is also included. Using a quarterly dataset, the
second part of the paper analyzes the role of monetary factors in the variations of the
call money rate and interest rate on 364-day TBs during the post-global recession
period. The causal role of the selected factors on the variation of interest rates is ana-
lyzed using a VAR model, followed by the Wald tests of Granger causality. Additionally,
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impulse response analysis is used to trace the dynamic impact of interest rates due to
the endogenous innovations of monetary and fiscal factors.

The paper finds that, among the selected determinants, both M1 and M2 money
growth cause interest rates to rise, supporting the Fisher equation view. On the other
hand, the impact of income growth is negative, which is consistent with the positive
impact of money growth on interest rates. The budget deficit causes interest rates to
rise, which supports the Keynesian view. However, the role of the exchange rate on
interest rate variations is almost insignificant and contradictory. This insignificant im-
pact of exchange rate on interest rates reflects the overall impact of the two different
exchange rate regimes in Sri Lanka over the analyzed period. This is also supported by
the statistically significant estimate of the dummy variable, indicating that the change
in exchange rate regime affects the relation that interest rates have maintained with
monetary and fiscal factors.

Moreover, over the post-global recession period, the positive causal role of broad
money growth on interest rates is re-established. Further, a significant impact of
income growth is also found. Furthermore, a prominent role of exchange rate on inter-
est rate is established where exchange rate depreciation in the flexible regime causes an
increase in interest rates. Therefore, the exchange rate affects interest rates significantly
when a flexible exchange rate system is introduced.

This paper has certain policy implications. As the interest rate is influenced by both
monetary and fiscal factors, it would be effective to manage the interest rate through
judicious monetary and the fiscal policy management. The significant effect of the
exchange rate on interest rate during the post-global recession period (when the flexible



Maitra Financial Innovation (2017) 3:23 Page 16 of 17

exchange rate system was operational) suggests that, apart from the domestic factors,
some external factors (typically transmitted through the exchange rate channel) could play
a role in the variation of interest rates. However, further analysis is required in this direc-
tion. Another limitation of the paper is the short time span of the analysis. However, the
reliability of estimations is verified with the limited degrees of freedom. Nevertheless, a
study of the structural change in the dynamics of interest rates due to the monetary and
fiscal determinants may provide further insights as a future research topic.
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