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Abstract

The exchange rate of Maldivian Rufiyaa to US dollar is permitted to fluctuate within a band between MVR10.28
and MVR 15.42 since 2011 after having a fixed exchange rate of 12.85 for a decade. During the year 2007, IMF
reported that the exchange rate of the country was misaligned although in the 2008 report, the assessment was
considered erroneous. Determination of exchange rate and understanding the exchange rate behavior are
therefore essential to a systematic international financial market and to facilitate financial and economic
corporations. Yet, no empirical literatures exist regarding the impact of macroeconomic fundamentals on
exchange rate in the context of Maldives. Therefore, this study investigates the philosophy of the Dornbusch’s
Sticky price model of exchange rate determination for Maldivian economy by using quarterly data obtained for a
period of 14 years from 2000 to 2013. The result revealed that the sticky price monetary model is not validated
for the case of Maldives.

Keywords: exchange rate, money supply, interest rate, gross domestic product, consumer price index, sticky
price model

1. Introduction
1.1 Overview of Maldivian Economy

Maldives, officially known as the Republic of Maldives is an archipelago of 1192 palm fringed islands, grouped
in to 26 atolls formed in the Indian Ocean. Maldives is an open economy and progressed from the list of least
developed country (LDC) on January 2011 (UNDP, 2014).

Exchange rate is one of the most important macroeconomic fundamental especially for Maldives being a
developing country and the heavy dependence on foreign trade and tourism. According to the human
development report of UNDP, tourism has accounted for almost 30 percent of the GDP for the past 20 years
(UNDP, 2014). Maldives has a narrow export base that accounts for 11-15 percent of GDP while average imports
account for 61 percent of the GDP. This is due to the heavy dependence on imports for almost all the economic
activities (MMA, 2011).

1.2 Exchange Rate Regimes and Economic Performance of Maldives

Maldives moved from a floating exchange rate system to a pegged regime in 1994 where the value of Maldivian
currency; Rufiyaa was pegged to US dollar. This system was devalued by 9% in the year 2001 and the buying
and selling rates of rufiyaa increased to 12.75 and 12.85, respectively (MMA, 2011).

The expansionary fiscal policy adopted was adopted by Maldives in 2005 to recover the tsunami damages which
have led to a high government spending. The debts of the government increased further during the period of
2006-2008 as tsunami aids declined and other international support reduced as Maldives became a middle
income country. As Maldivian rufiyaa was pegged to US dollar under a fixed exchange rate regime, there were a
lot of pressures for the currency as foreign exchange earnings and government spending were high while tourism

85



www.ccsenet.org/ijbm International Journal of Business and Management Vol. 10, No. 7; 2015

earnings reduced which is the main source of income for the country (UNDP, 2014)

During the year 2009, Maldivian economy faced large external and financial imbalances, due to the global
financial crisis which caused severe impact on the economy. According to IMF reports, lack of proper
maintenance of the fiscal policy worsened these macroeconomic imbalances. Further, the economy experiences
large declines in inflow of foreign currency due to sharp decline in tourism, exports, capital flows and tourism
related investment. Public spending increased due to the increased fall in fiscal revenue which led the economy
in to recession. The central bank of the country financed the fiscal deficit through monetization (IMF, 2009)

In 2009, MMA initiated open market operations to manage the liquidity in the economy which helped to stabilize
the economy and drain the excess liquidity in the economy. Furthermore, the increase in tourist arrivals resulted
in recovery of economic activities in the years that followed. However, the persistent shortages in dollar revealed
that the real exchange of rate of the Maldivian Rufiyaa was overvalued (IMF, 2011). Thus, in 2011, after the
value of Rufiyaa reached MVR19 in the black market, the currency was depreciated to MVR15.42 per US dollar.
Maldivian Rufiyaa was allowed to fluctuate within a band of MVR10.28 and MVR15.42 per US dollar which is
20% around the previous selling rate (MMA, 2011; UNDP, 2014).

2. Literature Review
2.1 Past Literature on Determinants of Exchange Rate

Determinants of exchange rate have been an area extensively studied which has added resourceful literature to
the field of economics and finance. These literature suggests four major determinants of exchange rate namely;
inflation rate, interest rate, GDP, government interferences (Butt, Rehman, & Azeem, 2010)

Cuiabano and Divino (2010) have reported in their study that macroeconomic variables considered in their
research which includes interest rate, money supply, gross domestic product does influence the exchange rate.
Hassan and Simione (2011) have explored the factors that influence Mozambican currency under a monetary
policy. The research results indicate that there is a relationship between exchange rate and monetary variables
which includes money supply, output and inflation.

Khan and Qayyum (2011) have studied the role of monetary fundamentals in determining the exchange rate of
Pakistan. The study has suggested that the authorities of Pakistan could use the monetary variables to forecast
the exchange rate to prevent volatility. Furthermore, Liew, Baharumshah, and Puah (2009) has examined the
long-run relationship between exchange rate and its determinants and the study has chosen Japanese yen as the
base currency as Japan is a major trading partner of Thailand. The findings of this research suggest that money
supplies, incomes and interest rates of both the countries (Thailand & Japan) would be conductive in predicting
and monitoring the exchange rates of both countries.

Similar to the research done by Liew, Baharumshah, and Puah (2009) where the exchange rates of two currencies
are evaluated, Craigwell, Wright, and Ramjeesingh (2011) have also investigated the behavior of both US and
Jamaica exchange rate. The money variable used in the study is money supply whereas the price variable used in
the study is CPI and interest rate which has also been taken from return rates of treasury bills. Real output was
not available and hence was omitted from the study. Conclusions drawn from the study has suggested that the
micro-market variables are important factors in determining the exchange rate for both Jamaica and US.

2.2 Exchange Rate and Money Supply

One of the most vital elements of the nominal exchange rate is the relative money supply. Money supply and
exchange rate can influence each other especially if the country has adopted a monetary policy (Tervala, 2012).
A monetary policy is one where the respective authorities such as central bank control the money supply of a
country in order to stabilize the inflation or interest rate of an economy (The Economic Times, 2015). This could
stimulate the economy and eventually influence the value of currency as research done by (Filardo, Ma, &
Mihaljek, n.d.) has highlighted that exchange rates play a crucial role in monetary policy decisions of developing
economies.

Yin and Li (2014) investigated the relationship between short-run nominal exchange rate changes and
macroeconomic fundamentals. The main macroeconomic fundamentals considered in this research were inflation
and interest rate. The results of this research concluded that there is a strong relationship between exchange rate
and macroeconomic variables. Furthermore, Chang and Su (2014) have also explored the dynamic relationship
between exchange rate and macroeconomic variables where money supply and industrial production index (IPI)
has been utilized as macroeconomic fundamentals. This study also suggested that exchange rate and monetary
variables do explain each other which indicate that monetary-policy makers could use macroeconomic
fundamentals in predicting the variance to exchange rate value.
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2.3 Exchange Rate and Interest Rate

Although there are several researches studying the relationship between exchange rate and interest rate, the
outcomes of these researches are different in nature. Butt, Rehman and Azeem, (2010) has investigated the
relationship between exchange rate, interest rate and also inflation for Pakistan. The study has used co
integration tests where results illustrate that there only exists a short term relationship between exchange rate and
interest rate. However, the study has shown that interest rate changes do impact the exchange rate of Pakistan.

Furthermore, research done by Kia (2013) to explore the determinants of exchange rate had found that real
exchange rate appreciates for interest rate shocks and also change in interest rate has a negative impact on real
exchange rate. This study was conducted for a small and open economy. However, results for the study of Ozsoz
and Akinkunmi (2012) which was also conducted for a similar type of economy (small and open economy)
depicts different results from the study of Kia (2013). Ozsoz and Akinkunmi (2012) conducted the research on
Nigeria and have stated that the real interest rate differentials between Nigeria and its major trading associates do
explain the changes in the real exchange rate.

It is somewhat proven from researches that small and open economies that are on the verge of developing are
more likely to have exchange rates that influence macro variables and vice versa. This has been proven from the
study conducted by Afzal and Hamid (2013) which suggests that the interest rate variances can influence the real
exchange rate, particularly in emerging economies.

2.4 Exchange Rate and Gross Domestic Product

Gross domestic product (GDP) is the market value of all the final goods and services produced within a country
in a given period of the time (Mankiw, 2009). According to Kuepper (2008), gross domestic product is
considered as the most comprehensive indicator of an economy. Literature consists of studies that has explored
the relationship between exchange rate and gross domestic product; undeniably two very important fundamentals
for the growth of the economy (Gharleghi & Shaari, 2012; Zhuk & Gharleghi, 2015).

Afzal and Hamid (2013) have explored the factors influencing real exchange rate movements where the research
was carried out for 15 countries from three different regions. The study has concluded that GDP per capita is a
substantial driver that contributes to the fluctuations in real exchange rate. Cuiabano and Divino (2010) has
determined Brazil’s exchange rate which concluded with interesting results. The study discovered that the
growth of GDP in Brazil contributed adversely to the exchange rate due to the fall in price of Brazilian currency.

Griffoli et al. (2014) have conducted as empirical study to find the determinants of Swiss franc. The results of
the study indicate that GDP per capita plays a significant role in variance of real exchange rate between Swiss
Franc and Japanese Yen.

According to the article written by Kuepper (2008), gross domestic product is one of the fundamental factors that
affect the currency values. The article has highlighted that GDP is one of the important indicators that foreign
exchange traders consider to evaluate the determinants of exchange rate.

2.5 Exchange Rate and Consumer Price Index

Consumer price index is a quantity of overall cost of goods and services bought by households. Consumer price
index statistics are used to calculate the inflation of an economy. The yearly change in consumer price index
percentage is used to compute the inflation rate. CPI is also considered as one of the important elements in
evaluating the cost of living and an important macroeconomic variable (Mankiw, 2015). Foreign exchange
traders consider consumer price index as an important element that affects the value of currency and hence the
foreign exchange businesses. CPI reports give a clearer picture to these businesses whether the country is making
profits or losses on its products and services (Kuepper, 2008; Gharleghi, Shaari, & Sarmidi, 2014).

The study of Korhonen and Junttila (2012) has explored the role of inflation in influencing exchange rate to pass
through import prices. The results indicate that ERPT elasticity is low when the inflation level is low and that the
ERPT elasticity is higher when the inflation increases. This indicates that inflation has a role in determining the
exchange rate movements. This could therefore, indicate that the consumer prices might have a role in exchange
rate pass through to prices of imported goods although it might take time.

Mozes and Cooks (2011) have titled their study as the impact of expected and unexpected inflation on local
currency and US Dollar returns generated from foreign equities. Results of the study indicate that inflation is
adversely related to the local currency performance compared to US Dollar although unexpected inflation has
been found to have a significant and a positive impact on the performance of the local currency in comparison to
the US Dollar. Furthermore, the study of Bashir and Lugman (2014) has conducted an econometric analysis to
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find out the long run determinants of real exchange rate of Pakistan. The long run results revealed that terms of
trade and price levels depreciated the exchange rate of Pakistan.

2.6 Dornbusch’s Sticky Price Monetary Model

The sticky price monetary model was initially explained in 1976 by Dornbusch which introduced the concept of
exchange rate overshooting and provided an explanation for both exchange rate volatility and misalignment from
the purchasing power parity (Datta & Mukhopadhyay, n.d). Dornbusch’s sticky price monetary theory states that
exchange rate can be influenced by money supply, gross domestic product, interest rate and consumer price
index. The sticky price monetary model can be expressed as follows:

ER = p0 + BIMS + p2GDP + B3IN + p4CPI + [
Where M is Money Supply, G refers to GDP, IN to interest rate and C denotes the consumer prices [ is term for
random error (Shahrestani, Anaraki, & Ghaffari, 2009).
3. Research Methodology
3.1 Research Design

Figure 1 depicts the research framework which highlights the main aim of the research which is to find out if
Money Supply, Interest rate, Gross Domestic Product and Consumer Price Index could have an impact on the
dependent variable of the study; Exchange rate. Correlation and Regression analysis will be performed to
identify the relationship between variables. The regression will be utilized through SPSS software.

p1: Money Supply

p2: Interest Rate

Exchange Rate

DV
B3: Gross Domestic Product / (DV)

p4: Consumer Price Index

Figure 1. Theoretical framework

3.2 Hypothesis Setting and Variables

B1: For money supply: H0: Money supply cannot affect the exchange rate;

B3: For gross domestic product: H0: Gross Domestic Product cannot affect exchange rate;
B2: For interest rate: H0: Interest rate cannot affect exchange rate;

B4: For consumer price index: H0: Consumer Price Index cannot affect the exchange rate.

Null and Alternative hypothesis has been generated for the four independent variables. Hypothesis null (Ho)
indicates that the variances to the independent macro variable can affect the exchange rate value of MVR.
Hypothesis alternative (H1) indicates vice versa. The results of the tests have been compared against the null
hypothesis to identify the determinants of exchange rate.

4. Empirical Findings

The study requires 280 observations in total which includes 56 sets of data points for each of the macro variable.
However, only 238 sets were obtained as GDP quarterly figures are not calculated by the National Bureau of
Statics of Maldives. Therefore, quarterly figures of GDP were obtained from the annual figures using
interpolation analysis. Frequency conversion commands have been used to interpret the missing values in order
to obtain the much needed data for analysis.
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4.1 Descriptive Statistics

Table 1. Descriptive statistics

N Minimum Maximum Mean Std. Deviation
Exchange Rate 56 11.77 15.41 13.1995 1.14044
Money Supply 56 3019.54 23676.73 10302.3761 6427.66979
Interest Rate 56 8.90 13.00 10.6786 1.08170
Gross Domestic Product 56 539.10 2197.60 1371.0036 495.71438
Consumer Price Index 56 55.45 104.94 71.3357 15.79909
Valid N (listwise) 56

Table 1 illustrates the descriptive statistics for all the macroeconomic variables analyzed in this study. Each
variable has 56 sets of data which represents quarterly statistics for 14 years. Exchange rate mean indicates that
the value of Maldivian Rufiyaa on an average was 13.2 per US dollar. Likewise, the average money supplied by
the government sums up to 10,302.4. The average GDP totals to USD1372.8, whereas the average interest rate
equals to 10.7. While the minimum interest rate is 8.90, the maximum interest rate charged is 13 which explain
the average interest rate of 10.7. The mean of CPI is 71.3, which indicate the average consumer price of
Maldives for the past 14 years.

The standard deviations of all the variables show that the data sets are very precise rather than widely spread.
When standard deviation of each variable is compared to the mean it shows that that the values are far from the
average which is an indication that the data sets of each macroeconomic variable have been tightly grouped.

4.2 Correlation Analysis

In order to find the relationship between the frequencies of dependent and independent variables, Person
correlation was computed. The correlation test results indicate that there is a positive correlation between money
supply; gross domestic product and consumer price index with exchange rate whereas interest rate shows a
negative correlation with exchange rate according to the correlation results. Also, the correlation results indicate
that consumer price index is the most highly correlated variable among the four macroeconomic fundamentals
tested.

Table 2. Pearson correlation results

Money supply Gross domestic product  Interest rate Consumer price index
quality Pearson - - - -
. 748 .656 -.674 .861
Correlation
Sig. (2-tailed) .000 .000 .000 .000
N 56 56 56 56
4.3 Regression Analysis

Table 3 shows the r-square for the regression.

Table 3. Analysis of R and R?

Model R R Square Adjusted R Square Std. Error of the Estimate

1 906" .820 .806 .50237

Data generated in table 3 depicts a strong positive linear relationship between exchange rate and the
macroeconomic variable as R-square is 0.820. The coefficient of determination is 82%. The value 82% indicates
the extent to which exchange rate can vary due to the change in independent variables. The remaining 18% of
variation in exchange rate can be explained by other factors such as political instability, economic crisis etc.

Table 4 provides the result of ANOVA. And it can be seen that there is a significant difference between the
variable’s mean.
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Table 4. ANOVA analysis

Model Sum of Squares df Mean Square F Sig.
1 Regression 58.662 4 14.665 58.109 .000
Residual 12.871 51 252
Total 71.533 55

Dependent variable: exchange rate;
Predictors: (Constant), Consumer Price Index, Gross Domestic Product, Interest Rate, Money Supply.

Table 5 shows the result of multiple regression. It can be seen that there is a positive relationship between GDP
and consumer prices towards the exchange rate. While there is a negative relationship between money supply
and interest rate towards the exchange rate. All the relationships are significant except for interest rate as the sig.
value is 0.061 which is greater than 0.05.

Table 5. Multiple regression analysis

B Std. Error Beta t Sig.
(Constant) -8.601 4.776 -1.801 .078
Money Supply -6.278 1.331 -1.603 -4.718 .000
Interest Rate -321 .168 -.305 -1.917 .061
Gross Domestic Product 3.867 1.227 .643 3.152 .003
Consumer Price Index 20.538 2.430 1.617 8.450 .000

Table 6 shows the hypotheses testing results. As discussed earlier, all null hypotheses can be rejected except for
the case of interest rate which null hypothesis is accepted.

Table 6. Hypotheses testing results

Variable Beta Sig. Findings Hypothesis Results
Money Supply (1) -6.278 0.00 (p=0.000 <= 0.05) Hypothesis null rejected
Interest Rate (B2) -0.321 0.061 (p=0.061> 0= 0.05) Hypothesis null accepted
Gross Domestic Product ($3) 3.867 0.003 (»p=0.003 <a=0.05) Hypothesis null rejected
Consumer Price Index ($4) 20.538 0.00 (»=0.000 <o =0.05) Hypothesis null rejected

4.4 Hypothesis Testing-Summary

Table 6 summarizes the interpretations of hypothesis generated from table 5. Hypothesis null failed to reject for
interest rate only, indicating no relationship between exchange rate and interest rate while the remaining macro
fundamentals could be used to explain the changes in Maldivian Rufiyaa. It could be interpreted from the B
value that the exchange rate is decreased by 6.3 units when one unit of money supply increases. Also, exchange
rate is predicted to be decreased by only 0.32 units when one unit of interest rate changes while the regression
line estimates also indicate that the exchange rate would increase by 3.87 units with every one unit of increase in
GDP. CPI has been found as the macro fundamental that would influence exchange rate most when interpreting
from the B values of all the variables. Exchange rate is projected to increase by 20 units with an increase in one
unit of CPI. In overall it can be concluded that the SPMM is not validated for the case of Maldives.

5. Conclusion

This study has explored the philosophy of the Dornbusch’s Sticky price model of exchange rate determination
for Maldivian Rufiyaa. The study revealed that Dornbusch’s sticky price model cannot be validated as interest
rate does not influence exchange rate at a 5 percent probability of error in the analysis. Nevertheless, the
macroeconomic fundamentals would be effective in explaining the exchange rate of Maldives given a 10 percent
probability of error in the statistical analysis. Therefore, it can be concluded that Dornbusch’s philosophy of
exchange rate is applicable in the context of Maldives at a 90 percent confidence interval. It is also important to
note the other factors that could impact exchange rate apart from the macroeconomic fundamentals highlighted
in research. This includes political, social and many more other factors that could pressure the value of exchange
rate although the effect could be indirect and insignificant compared to the macro fundamentals focused on this
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study. Conducting a time series analysis for Maldives was a challenging task due to lack of proper statistical data
maintenance. However, this study is believed to open several research gaps for future researchers who intend to
explore the relationship between macroeconomic fundamentals as all the macro variables are interrelated to each
other. Perhaps, this research could be a parameter for policy makers, especially the central bank of Maldives to
identify the main determinants of exchange rate for Maldives and could be conductive in predicting and
monitoring the variances to Maldivian Rufiyaa.
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