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INTRODUCTION

Abstract: Continuousdepreciation of the Sri Lanka Rupeeand huge
inflation caused by skyrocketing of fuel and food prices Sri Lankais
now experiencing an external imbal anceaswell asinstability in the
domestic economy. Policy makers are confronting enormous
challenges due to these external and domestic shocks that would
hinder to effective policy implementation. Therefore, an analysis of
external shocksand theexchangerate pass-through hasnow become
timely areato understand the size and the degreeand itsreal i mpact
on theeconomy. Therefore, thispaper examines the effecti veness of
exchange rate pass-through to import price, producer price and
consumer price and impact on theinflation in Sri Lanka. For this
purposg, the analysis is based on a Vector Auto Regression (VAR)
approach for the period of 2010Q1 -2021Q4.The findings of this
study confirms that the pass-through effect of external shocks on
exchange rate and exchange rate on import price, producer price
and consumer price are incomplete. The impact of change in the
exchange rate on the import price shows that the one percent
depreciation of Sri Lanka rupee results man increasein the import
priceindex by 0.31 percent in thefirst quarter and 0.42 percent in
the second quarter. The pass-through effects of exchange rate on
consumer price is also incomplete across all the periods. The
consumer priceincreases by 0.22 percent when thedomestic currency
depreciates by one percent. However, in thefourth quarter, it shows
anegative response confirming that consumer price decrease by 0.36
percent when thenominal effective exchange rateincreases by one
percent. The estimated results suggest that the pass-through effects
of international oil priceshocksand exchange rate shocks appear to
be quite ambiguousand provides puzzling resultsfor some periods.

Most of the small open economies are highly vulnerable to the external shocks and
vulnerabilities due to increasing interconnectedness and the openness of the global
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economies. Spillover of these external shocks could have an adverse impact on the stability
of the external sector as well as the domestic economy. The adverse effects of external
shocks could also create much pressure on the exchange rate and ultimately domestic
inflation Therefore, understanding the degree in which the domestic prices adjust to the
changes in the exchange rate has become now paramount important to policy makers and
economist to manage the exchange rate of the country to achieve a stable price leved in the
domestic economy. The exchange rate is considered as one of the key determinants of
conducting monetary policy by the central banks because the degree to which domestic prices
adjust to exchange rate movements is important to understand the dynamics of the inflation
and guide the monetary policy (Jong et al., 2019). Further, according to the Choudhry and
Hakura (2001), degree of pass-through of exchangerate to domestic pricesisavital factor in
debates when determining both optimal monetary and exchange rate policies

In Sri Lanka, under the monetary management of the Central Bank of Sri Lanka (CBSL),
thefinal target of the price stability is achieved by taking into account of mgjor factors of the
economy including inflation, economic growth, balance of payments and other economic
factors. The analysis of the effect of exchange rate variations on domestic prices is important
in ensuring that central banks are conducting monetary and foreign exchange policy optimally
(Ponomarev, 2014). According to the Wimalasuriya (2007), the degree of exchange rate pass-
through affects the effectiveness of monetary policy mainly through expenditure switching
effects, with low exchangerate pass-through that isfavorable to monetary policy effectiveness.

At present the stability of the macroeconomy of the country has become more
challenging phenomena due to the significant depreciation of the of the Sri Lanka Rupee
(LKR) and the higher inflation. Therefore, analyzing the dynamic and the magnitude of the
Exchange Rate Pass-Through is now a timdy important economic are for policy makers,
given the severity of its impact on inflation because the pass-through degree in exchange
rate changes has put pressure on the domestic inflation that has been resulted in uncertainty
of economic structures, especially monetary policy (Phiakeo, 2017). Further, the significance
of exchange rate changes in macroeconomic adjustment is determined, to a large extent, by
its influence on domestic prices and the speed of its transmission (Bada, 2016).

Generally, Exchange Rate Pass-Through is defined as the transmission of change of
the exchange rate into the prices of import goods in the domestic market. That means it is
the dasticity of prices of importsreevant to the domestic currency in respect to one percent
changes in the exchange rate. The pass-through can occur in two ways namey complete
pass-through and incomplete passthrough. Complete pass-through is the situation where
the prices of the import of the domestic currency change in the same magnitude when the
exchange rate changes by one percent whereas incomplete pass-through occurs when the
magnitude of change is less than one percent.

According to the Katil (2020), Exchange Rate Pass-Through is complete when most
of the exchange rate movement is transferred to domestic prices. If the degree of pass-
through is high, then the then the relative changes of the prices of imports in the domestic
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currency is high casing pay higher price for imports goods due to the higher fluctuationsin
the Nominal Exchange Rate (NER). The higher prices of imports then lead to an increase
the domestic inflation. This means, when the foreign exchange rate deprecates, prices of
imports goods will go up thereby increasing the cost for import goods and decreasing the
demand for imported goods. The declinein the demand for foreign goods leads to increase
in demand for domestic good as it is relatively cheaper to consume. As a result, domestic
aggregate demand would increase causing demand-driven inflation in the domestic economy.
On the other hand, relative low cost of local products has demand from other countries and
hence increase the exports of goods and services in the domestic economy. The movements
in the nominal exchange rate have incited concerns regarding the pass-through of these
fluctuations onto domestic prices due to the increased openness of most economies (Taylor,
2000) like Sri Lanka.

The main objective of this paper is to analyze the effectiveness of exchange rate pass-
through to import price, producer price and consumer price and theimpact on theinflation.
In order to pursue this objective, the analysis examine the exchange rate pass-through of
the Sri Lankan economy taking into account of the continuous depreciation of Sri Lanka
rupee in the recent past. Further, the analysis extends to examine the long run relationship
between the exchange rate and the domestic inflation. Accordingly, the first section of
study begins with analysis of the impact of external shocks on the exchange rate. The
second stage of this study analyze the effectiveness of the exchange rate pass-through to
three prices impact on inflation and economic growth by employing the Vector
Autoregression (VAR) modd.

The continuous depreciation of the domestic currency further intensifies the situation
of the prevailing ongoing twin crisis, namely economic and debt crisis in Sri Lanka. Even
though, the current economic crisis starts to begin as pandemic-induced economic crisis,
the country specific structural issuesincluding prolonged political instability, high external
debt burden, corruptions and poverty and inequality has created substantial impact on almost
all the sectors of the economy, including monetary sector, fiscal sector, financial sector and
external sector. Given the timely importance of analyzing the impact of depreciation of
domestic currency and the relationship between the exchange rate and inflation has become
now essential part for formulation and implementation of macroeconomic policies for the
central banks in order to achieve the desired economic objectives. According to the Ito and
Sato (2007), the variations in the exchange rate have major implications for the designing
of macroeconomic policies. Further, Taylor (2000) also pointed out that understanding the
degree of exchange rate pass-through has become vital when conducting monetary policy
and adjusting inflation. Therefore, understanding the degree and the size of exchange rate
pass-through have become paramount importancefor policy makerswhen managing inflation
to achieve the macroeconomic objectives.

The rest of the sections of this paper is organized as follows. The section two focuses
on the literature review of the empirical and recent analysis of the impact of exchange rate
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on domestic inflation. The section three is based on the theoretical aspects of the ERPT
focusing the Sri Lankan economy. The next section discusses about the analytical framework
including methodology, variables and date which will be used to estimate the results. The
section five is focused on the discussion of the empirical results and final section describes
the conclusion of the analysis.

2. AREVIEW OF LITERATURE ON EMPIRICAL AND RECENT STUDIES

This section of the study provides a systematic review of the empirical and recent analysis
of the exchange rate pass-through and its impact oninflation A growing number of research
on ERPT has been produced to analyze the degree of the pass-through, magnitude of the
pass-through, determinants of the pass-through and therel ationship with the macroeconomic
variables. Much of the early work in this area centers around the study of the pass-through
effect of the exchange rate on domestic price level. This study is an the effectiveness of
exchange rate pass-through to import price, producer price and consumer price and impact
on the inflation.

McCarthy (2000) who analyzed the impact of exchange rates and import prices on
domestic producer price and consumer price for some industrial countries. He employed
VAR as an analytical tool to estimate the results while incorporating the distribution of the
pricing chain. The estimated results suggested that exchange rate have modest effect on the
domestic inflation though import have significant impact which is larger for the countries
which have a larger share of import, persistent exchange rate and import prices.

Choudhri and K han (2002) examined the exchange rate pass-through effect on consumer
prices in the Pakistan economy using the Regression analysis. They employed the set of
variablesincluding Exchange Rate, Domestic Consumer Price I ndex and Foreign Consumer
Price Index and estimate the effect of Exchange Rate on Consumer Price Index using the
control variable of Foreign Consumer Price Index. Based on the results, they emphasized
that the devaluation of rupeeis not inflationary, and the analysis confirmed that thereis no
impact of rupee devaluation on inflation.

Following the McCarthy (2000), Hahn (2003) who examined the pass-through of
external shocks including ail price shocks, exchange rate shocks and non-oil import price
shocks to import prices, producer prices and consumer prices in Euro Zone. Similar to the
McCarthy, he used VAR methodology incorporating the distribution chain of pricing.
According to his findings, pass-through of non-oil import price shock is larger as well as
faster compared to the pass-through effect of exchange rate shock and the ail price shock.
Further, he confirmed that the size and the speed of pass-through effect relevant to these
shocks decreasing along the distribution chain

Berument, H., & Pasaogullari, M. (2003) conducted an analysis on effects of real
exchange rate on output and inflation. They demonstrated that thereis anegative corrdation
between output and real exchange rate. Further, they pointed out that there is a long run
relationship between among the variables of exchange rate, inflation and output using the
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VAR analysis. In addition, they showed that movementsin the real exchangerateis key to
the variability of economic output and there is a permanent negative output response after
a real devaluation of the exchange rate. Finally, they pointed out that devaluation is
inflationary.

Ito & Sato (2007) produced the comparative analysis on the ERPT and Inflation for
East Asia and Latin America employing the SVAR. According to their findings, EXRP is
higher in Latin America and Turkey though it is low for the South Asian countries except
for Indonesia. Further, these findings confirm that there is a strong response of CPI to the
exchange rate shocks and the estimated results confirmed that the supply of large amount
base money has an impact on increasing domestic inflation in Indonesia compared to other
countries. Also, they demonstrated that under the normal situation of the economy, the
gradual real depreciation of the exchange rate leads to an increase the net export whereas
the significant devaluation of the exchange rate causes to increase the prices of import
goodsin local currency and after that will transmit to the consumer prices.

Wimalasuriya (2007) examined the ERPT into prices in Sri Lanka and analyze the
employing the two econometrics models including the Log Linear Regression modd and
the VAR modd. The estimated results suggested that the one percent depreciation of the
nominal effective exchange rate leads to change the import prices is 0.5 percent which is
less than one percent confirming that exchange rate pass-through in Sri Lankaisincomplete
based on the estimated results. Further, according to the estimated results for the pass-
through into input prices, trade prices, wholesale producer prices and the retail consumer
prices exchange rate pass-through to consumer prices is around thirty percent. However,
pass-through into wholesale producer price was complete. Further, the estimated results
for the VAR modd suggested that exchange could pose significant impact for the trade
balance in Sri Lankan economy.

A study on pass-through of exchangerate, oil price, and import price shockstoinflation
in Sri Lanka conducted by Duma (2008) revealed that incomplete pass-through of external
shocks to inflation in Sri Lanka. Further, he pointed out that the pass-through consumer
prices increase from about 10 percent in the first month of the shocks. The pass-through
effect of oil price shock on domestic prices is small and negative and the results of paralle
mode suggested that the pass-through effect of oil price shock ismuch larger onadministered
prices in comparison to the domestic consumer pricein Sri Lanka.

Bada et al., (2016) conducted an analysis of ERPT for the Nigeria using the VECM
maodel for the period of 1995 Q1 to 2015Q1.The study is based on the pass-through effect
at theaggregatelevd into import prices and consumer prices. The estimated results confirmed
that the ERPT Consumer Price Index is incomplete. Pass-through easticities for the long
run were 0.24 and 0.30 and the pass-through effect on import prices is higher than the
effect on consumer prices confirming that the ERPT effects decline along the pricing chain.
In contrast to this result, Mohammed, and Bashir (2018), pointed out that opposite view of
ERPT for Nigeria. According to their analysis on ERPT to import prices and consumer
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prices using the Threshold Regression model, ERPT to import prices is substantial and
complete. Also, pass-through from import prices to consumer pricesis low and incompl ete.

An analysis of impact of exchange rate pass-through on inflation and economic growth
for Southeast Asian countries conducted by the Phiakeo (2017) confirmed that there is no
direct impact of depreciation of the domestic currency on inflation and then economic growth.
Further, the results suggested that the coefficient of interaction variable dollarization degree
and the depreciation of the currency is significant as wdl as it is correlated with domestic
inflation and economic growth. The estimated results of 0.72 to 0.9 evidenced that the pass-
through codfficients are comparatively high for the sdected dollarized economies

Another aspect of the effectiveness of exchange rate pass-through is that analyzing
the reationship between Exchange Rate and the Inflation. Monfared & Akin (2017)
conducted the study to examinethe relati onship between the set of macroeconomic variables
and dynamics of the random shocks on the system of variables the using the quarterly and
annual data with the application of VAR techniques and the Hendry General to specific
Modeling method. The results abtained from the Hendry model confirmed that there is a
direct relationship between inflation and Exchange Rate. This means when the exchange
rate increases, inflation also increase. The estimated results according to the VAR after
adding the money supply to the modd, inflation is affected by both money supply and the
exchange rate in the positive direction.

Hdmy et al., (2018) analyzed the ERPT in Egypt using astructural VAR for the period
of 2003 to 2005 using the monthly data. The estimated results revealed that ERPT in Egypt
is incomplete and slow in three price indices of Import Price Index, Producer Price Index
and Consumer Price Index. Katil (2020) examined the ERPT for the Turkish economy and
found that the effect of change in exchange rate is higher for the Producer Price Index than
the Consumer Price Index.

A recent analysis of Exchangerate pass-throughinto inflation in Vietnam was conducted
for the period of 2008-2018 by the Pham (2019). He employed one exogenous variable and
fine endogenous variables using the VAR modd. He pointed out that the incomplete pass-
through of exchange rateimpact on inflation in Vietnam though the transmission of exchange
rate shocks to inflation is significant. According to the estimated results the pass-through
effect islessthan one percent Further, he demonstrated that the exchangerateis animportant
macroeconomic variablewhen explaining thefluctuations of the domestic inflations. Finally,
he concluded that the overall impact of exchange on inflation is significant for the Vietnam.

Although, extensive research has been carried out to analyze the exchange rate pass-
through impact on other countries, thereis a limited literature on the exchange rate pass-
through effect on the Sri Lankan economy. In Sri Lanka, Wimalasuriya (2007) analyzed
ERPT effect on domestic prices. Further, Duma (2008) conducted analysis to examine
pass-through of oil price and exchange rate fluctuations to consumer inflation in Sri Lanka.
The Sri Lankan economy has been experiencing a significant depreciation of Sri Lanka
Rupee amongst a myriad of external challenges that could have significant influence on the
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stability of domestic economy. Therefore, the analysis mainly focuses on the impact of
exchange rate depreciation on the domestic inflation through price channd that would be
beneficial for the policymakers to understand the pass-through dynamics of the exchange
rate and its impact on inflation.

3. THEORETICAL FRAMEWORK

This section of the study mainly discusses the most relevant theoretical concepts related to
the ERPT and provides the background information and stylized facts reated to the Sri
Lankan economy.

3.1. Exchange Rate Pass-through

Generally, ERPT is defined as the transmission of change of the exchange rate into the
prices of import goods in the domestic market. That means it is the dasticity of prices of
imports relevant to the domestic currency in respect to the percent changes in the exchange
rate. The pass-through can occur in two ways namely complete pass-through and incomplete
passthrough. Complete pass-through is the situation where the prices of the import of the
domestic currency change the same magnitudewhen the exchange rate exchangerate changes
by one percent, whereas, incomplete pass-through is defined as the prices of the imports of
the domestic currency changethelower rate when the exchange rate changes by one percent.
According to the Menon (1996), one reason for the incomplete exchange rate pass-through
is that the deviation of market structures from market competition.

In order to understand the impact of exchange rate pass-through on inflation, it is
important to analyzethese effects separately. Pass-through effect take place in two different
stages. Thisis called direct effect of pass-through and the indirect effect of pass-through.
In the first stage, exchange rate fluctuation affects to firstly prices of imported goods and
this price effect in turn affects the prices of domestically produced goods and services and
finally overall inflation of the domestic country. In the second stage, indirect effect occurs
when the domestic producer input theimported raw material to produced final goods of the
domestic market. Overall, The fluctuations in the exchange rate affect import prices,
consumer prices and producer prices (Kardasz & Stollery 2001).

Theory of the Purchasing Power Parity (PPP) also can be used to understand the pass-
through effect of the exchange rate on the domestic price level. PPP is a nominal exchange
rate between two currencies relevant to home country and the foreign country that should
beequal to theratio of pricelevelsrelevant home country and the foreign country. According
to the theory of PPP, any changes to the exchange rate cause a proportional change in the
domestic inflation. Accordingly, a complete ERPT to domestic price level can be observe
through the one-to-one relationship. That means one percent depreciation of nominal
exchange rate leads to increase in the domestic inflation by one percent. The one-to-one
relationship between the exchange rate and the inflation can be analyzed using the Law of
one Price theory (LOP). LOP is an economic theory that can be explained as the prices of
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identical goods that have similar characteristics that will sl in the different markets in the
world at the same price given the transportation cost zero and the taxes of those market
have no significant difference. The ERPT to domestic price level can be explained the
according to the following equations.

The low of one price can be given mathematically according to the following equation
given the PtP is the domestic price level and the PtF is the foreign price leve and Et is the
nominal exchange rate between currencies of home country and foreign country.

Pt° = Et * Pt* (@D}
Converting this equation into log form the equation 02 can be written as follows.
In Pt° = yInEt * yInPtF 2

According to the LOP if they = 1, the ERPT is complete. If they < 1, then the ERPT
is incomplete.

3.2. Exchange Rate Devaluation

Devaluation is simply defined as the lowering the value of exchange of a country’s currency
interms of foreign currency unit. Therationalefor devaluation isthat to minimize the pressure
on Balance of Payment in a domestic currency. Theoretically, devaluation of a domestic
currency againgt theforeign currency would leadsto lowering the prices of exportsin domestic
currency making the exports goods rdatively cheaper for countries who export goods from
the domestic country. The relative advantage of devaluation will depend on the size of the
easticity demand for exports and imports when change in the exchange rate. If the sum of
demand dasticity for imports and exports is high, then then the export income for the domestic
country will risesand import expenditure will decline causing to improved Balance of Payment
(BOP) inthat country. This reationship is explained by the Marshall-Lerner Condition which
states that if the sum of demand dasticity is greater than one, then the currency devaluation
will lead to improve the trade balance and finally an improved BOP.

3.3. The Exchange Rate regime in Sri Lanka

Countries around the world have different exchange rate regimes, namely, Fixed Exchange
Rate Regime and the Floating Exchange Rateregime. The beginning of the Fixed Exchange
Rate system goes back to the period of 1960. Under the Bretton Woods system around
1960 the exchange rate was fixed and pledged to Gold. With the collapsed of the Bretton
Woods system in 1971 floating exchange rate began to play a role. However, under the
floating exchange rate regimes, the global foreign exchange markets experienced
considerable amount of variability (Menon, J., 1993). Sri Lanka also had Fixed exchange
Rate regimein 1948 and the currency was pledged to the Indian Rupee. 1n 2001, the country
moved to the independent floating exchange rate system. Under the floating exchange rate
system, the exchange rate is determined by the market forces including demand and supply
of the foreign exchange market in the country. Accordingly, on 23 of January 2001, the
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CBSL took actions to liberalize the foreign exchange market. However, the CBSL time to
time intervenes the foreign exchange market to manage the excessive volatility in the
exchange rate.

3.4. Sri Lanka Economy and the Stylized Facts

The Global integration, interconnectedness and interdependence of economies particularly
small open economies are more vulnerable to the external sector shocks. These countries
are constrained by some external shocks including imported inflationary pressures and
exchange rate volatility due to high level of financially integration of these economies
(Aronetal., 2012). Sri Lanka is small open economy located in the South Asian region and
categorized as a lower-middle income country with the population is about 21.9 million.
The per-capita income of the country is stood around USD 3,682 and the year-on-year
inflation measured by the National Consumer Pricelndex (NCPI) recorded as21.5inMarch
2022.

Sri Lanka also has been confronting unprecedented risk and a myriad of challenges
after easter attack followed by the COVID-19 pandemic. After COVID-19, the country
is experiencing the rising trade deficit, deteriorating fiscal position, debt crisis due to the
huge amount of external debt, political turmoil due to the prolonged palitical instability
and a BOP crisis. The external sector has now become one of the most vulnerable sectors
of the economy due to the several reasons. One of the reasons is that the war between
Ukraine and Russia caused an increase the commodity prices. Sri Lanka is highly
depending on the imported commodities for the generation of electricity power,
consumption, transportation, and manufacturing. Therefore, higher commodity price have
a direct impact on imported prices in Sri Lanka and the economy is now experiencing
large exchange rate volatility. The degree of the openness and the interdependencies
resulted in become further vulnerable to external shocks. Another reason is that the lower
external demand from the major trading partners due to the implications of COVID
pandemic. Further, Sri Lanka has been experiencing persistent external current account
deficits and the declining trend of Workers ‘remittances (Annual Report of the CBSL,
2021). Further, high external debt position, lower tourism income and dropped in income
from remittances significantly affected to further decline in the foreign reserves of the
country. As a consequence of these imbalances, the exchange rate has been depreciating
continuously.

At present, exports of goods and services as percentage of GDPin Sri Lankaisaround
23 percent and it isardatively small share of thetotal economy. Theimportsasa percentage
of GDP are around 29.25 percent. Sri Lanka highly depends on import goods including
consumer goods, intermediate goods and investment good, transmission impact of exchange
rate fluctuation on domestic inflation occur through import price, producer price and
consumer price. In the recent past, the exchange rate experienced continuous depreciation
as shown in the figure 1. Further, given the low exports and higher imports, devaluation of
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Figure 1: Exchange Rate movements (USD/LKR) for monthly data

Rupee may not have a favorable impact on the economy and always resulting too much
experiencing

pressure on the trade balance. As depicted in the figure 2, Sri Lanka has been
trade deficit due to higher imports than the exports.

Import, Export and Trade balance (USD Mn)
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Figure 2: Imports, Exports and Trade balance (USD mn).
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Duetoits highly integrated and interdependent nature, the economy is highly vulnerable
to theexternal shocks. Sincethe current monetary policy of the CBSL isin linewith flexible
inflation targeting with the objective of stable inflation to achieve the desired growth path
of the economy, these shocks could hinder the achieve the expected targets of the CBSL.
At present Sri Lanka is facing big challenge to maintain the inflation in single digit level.
As show in the figure 3, the domestic inflation (year on year) is also increasing rapidly
creating difficulties to policy makers to maintain a low level of inflation in the economy.
Therefore, analyzing the exchange rate pass-through effects has become essential area for
the implementation of effective policy measuresfor the economy to achieve stable inflation.
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Figure 3: Behavior of theinflation (Year on Year %)

4. ANALYTICAL FRAMEWORK

The main objective of this research is to analyze the impact of exchange rate depreciation
of inflation in Sri Lanka. In order to pursue this objective, the analysis mainly focus on the
Exchange Rate Pass-through to import prices, producer prices and the consumer prices.
There has been an increasing interest in the empirical literature in recent years analyzing
the pass-through impact of external shocks mainly due to the adverse fluctuations in the
exchange rate channel on using VAR as econometric model. Much of the current research
has given attention to analyze the external shocks that affect the domestic inflation through
the exchange rate channel given the uncertainty in the global economic situation and
abnormal fluctuation in the exchange rates.

Many studies on ERPT mainly used Vector Auto Regression (VAR) mode to analyze
the size and the degree of ERPT. McCarthy (2000), Hahn (2003), Ito & Sato (2007),
Wimal asuriya (2007), Mirala (2014), Borensztien & Heideken (2016), Helmy et. al ., (2018)
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used VAR techniques to analyze the pass-through effect of exchange rate on inflation.
McCarthy (2000) used the model of pricing along the distribution channel to examine
effect of the exchange rate and the import prices of the pass-through into consumer and
producer prices in the domestic economy. He employed the VAR with the Cholesky
Decomposition to estimate the impact of each shock on domestic prices. Similarly, Hahn
(2003) also applied the Cholesky Decomposition to identify the structural shocks of the
mode! in the baseline model. Ito and Sato also applied five variable VAR modd to estimate
the impact of exchange rate and other macroeconomic shock on domestic prices. Following
the model used by the empirical analysis and recent studies, this study employs
VAR approach to provide the evidence-based analysis on effectiveness of exchange rate
pass-through and theimpact of depreciation of exchangerate on inflation in the Sri Lankan
economy.

4.1. Data and the mode

For the purpose of this study, the following key data were extracted from the IMF
International Financial Statistics (IFS), Annual Reports of the CBSL and the Department
of Census and Statistics (DCS). The analysis covers the period 2010 (Q1) to 20201(Q4).
The modd comprises six endogenous variables and one exogenous variable. The variables
usedinthismode are Oil Pricelndex (P°"), Output Gap (Y, %), Nominal Effective Exchange
Rate (E,"*%), Import Price Index (IMP,), Wholesale Price Index (WPI)), Consumer Price
Index (CCPI,), and Broad Money Supply (M2B)).

«  Oil PriceIndex (P°") —Inorder to capture theinternational supply shocks, the oil
price index is employed as a proxy to external supply shocks. For this purpose,
UK Brent ail price index extracted from the United States Energy Information
Administration.

»  Output Gap (Y, #°) - The demand shock is captured using the Output Gap (Y ,%*).
The output gap is produced using the Hodrick Prescott Filter (HPF). The Redl
GDP data was used to estimate the Output Gap.

* Nominal Effective Exchange Rate (E/N*¥%) - E*® is employed to capture the
exchange rate shocks and it is the weighted average of nominal exchange rates of
the 24-trading partner and competitor countries. Weights are based on the trade
shares reflecting the relative importance of each currency in the currency basket
(Annual Report of the CBSL). The base year is 2017=100.

* Import Price Index (P'M") - P/MP (2010=100) for consumer goods, intermediate
goods and investment goods is used to capture the import price shock which is
computed as Laspeyres.

*  Wholesale Price Index (Pt"™) — The PtW™ (1974=100) is used as a proxy for
Producer Price Index (PPI) to capture the producer price shocks because the PPI
is available from January 2014.
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» Consumer Price Index (P°“") — The P“" is the Colombo Consumer Price
Index (2013=100) which is based on Household Income and Expenditure Survey
(HIES) conducted in 2012/13. The weights are based on the consumption pattern
The Index is based on Household Income and Expenditure Survey (HIES)
conducted in 2012/13 and the weights are based on the consumption pattern of
the urban households within the Colombo district (Census and Statistics
Department).

» Broad Money Supply (M M#) - MM# is used to capture the monetary policy
effects. M2B, comprises currency in circulation, demand deposits and the time
and saving deposits of the domestic banking units and the offshore banking units
of the licensed commercial banks operating in Sri Lanka.

For this analysis, the VAR mode can be represented as follows:
X=AX +¢ 1)

X, _[ Oil Price Index ( P°"), Output Gap (Y #°), Nominal Effective Exchange Rate (E %),
Import Price Index (P,™F), Wholesale Price Index (Pt""), Consumer Price Index (P°"),
Broad Money Supply (M M?®) ].

g, [Oil price shock (' ), Demand shock (g,"*®), Exchangerate shock (e, ), Import Price
shock (g™ ) Wholesale Price shock (g™ ), Consumer Price shock (¢ ), Liquidity shock
(StMZB)

X, represents the vector of vector of 7 endogenous variables while A represents the
order of n x n and contemporaneous relationship between the endogenous variables and &
is a vector of 7 x 1 of structural disturbances. Further, it is assumed that 7 exogenous
shocks (which contemporaneously affected to the endogenous variables and structural
disturbances are serially uncorrelated to each other. Further, &t is the exogenous shocks
which represents an unexplained movement in endogenous variables.

In order to identify the structural shocks, the Cholesky decomposition is implemented.
Accordingly, Cholesky Decompasition of the matrix (Q2) of the reduced form VAR residuals
is employed to analyze the pass-through effect of the exchange rate on domestic inflation.
The parametric restrictions on the matrix are imposed according to the Cholesky
decomposition of the reduced form of lower triangular matrix. The number of restrictions
is determined according to the n(n-1)/2 on the lower triangular matrix. The“n” denotes the
number of variables. Therefore, the number of restrictions on the lower triangular matrix
can be calculated 7(7-1)/2 = 21. The rational of imposing these restrictions on the below
matrix is because the restricted variables do not have a contemporaneous impact from the
structural shocks

Accordingly, the relationship between the reduced form VAR residuals (Ut) and
Structural Disturbances (g,) is given in the equation (2).
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eP”" all 0 0O 0 0 0 0 &P
ey, * a2l a22 0 0 0 0 0 | &\*
eE™ a3l a32 a33 0 0 0 0 | g™
eP"" |=lad4l ad42 a43 a44 0 O 0 || «R™
eR"™ abl a52 ab3 ab4 a5 0 0 || «P™ (2)
eR” a6l a62 a63 a64 a65 a6 O | R
eMM?® ) \a7l ar2 a73 ar4 a75 ar6 ar7 )l sMM*

Theordering of theexogenous variableisvery important to correctly identify thestructural
shocks. According to Mirdala (2014) ordering of endogenous variables exhibits the expected
particular economy structure following general economic theory assumptions. According to
the ordering of the Cholesky Decomposition, the following assumptions need to be defined.

Qil price Index variable is ordered first because the reduced form of residuals of ail
prices are not likely to be affected contemporaneously by any other shocks of Demand shock
(g,"*), Exchange rate shock ("), Import Price shock (g, imp ) Wholesale Price shock (g, wpl )
Consumer Price shock (), Liquidity shock (eM?®) from the endogenous variables of the
mode and can be affected by oil price shock itsdf (Ragoobur and Chicooree 2013) and it
may take some period of time for these variables to impact the oil price Therefore, it is
assumed that these shocks of exogenous variables have no contemporaneous effect on ail
price. However, all other variables in the system can be affected by the oil prices
contemporaneously. Second, the output gap is ordered prior to the exchange rate, which
allows the exchange rate to respond contemporaneously to demand shocks (&) (Hahn,
2003). Next, the exchange rate is placed because, exchange rate variable which accounts for
both demand and supply shocks is ordered before the price variables as exchange rate is
found to be more exogenous (Hemy et al., 2018). After the exchange rate, import priceindex
can be ordered as theimport price isimmediately affected by the exchange rate. According to
thepricing chain producer priceindex is ordered after theimport priceindex and next consumer
price index is placed in the equation. Finally, Broad money supply (M2B) is entered to the
model to capture the effects of the changes in monetary policy on exchange rate and inflation.

5. ANANALYSISOFEMPIRICAL RESULTS.

This section of analysis mainly discusses initial diagnosis test for the modd specification
and the estimated results generated through the VAR modd.

5.1. Diagnosis Test for the model specification

For this analysis, this section firstly covers the basic econometrics test including Unit-root
test to determine the status of the stationary in time series data, lag length selection criteria
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test to determine the number of lags to beincluded in the VAR, residuals test which confirm
theno outliersand thenormality test which confirmthe datais normally distributed. Secondly
the impulse reposes are employed to analyze the responses of import prices, producer
prices and the consumer prices. Variance Decomposition determines importance of
exogenous shocks in explaining the forecast error variance of the domestic prices. Thirdly,
theexchangerate pass-through is calculated using the I mpul se Response results to determine
the dadticity of price variables for the one percent change in the exchange rate. Finally,
robustness test is conducted to confirm the estimated results are robust across the different
models.

e Unit Root Test Results

Augmented Dickey Fuller (ADF) test is one of the major tests used widely to test whether
thetime series datain themodd arestationary or non-stationary. According tothe T- Statistics
and P-values given in the table 1, rgected the null-hypothesis; each variable (DLPOIL,
DYGAPR, DLNEER, PIMP, DLPWPI, DLPCPI & DLM2B) has unit root, and confirmed
that import price index is stationary at level 0 and all other variables are stationary at first
difference.

Table 1: Summary of the Unit root test results

Variable Code T-Satistics P-Value Sationary
Oil Price Index (P DLPOIL -6.230833 0.0037 1 (1)
Output Gap (Y, *) DYGAP -22.69788 0.0000 1(1)
Nominal Effective Exchange Rate (EN™) DLNEER -5.488515 0.0002 1(2)
Import Price Index (P,™") PIMP -4.600848 0.0005 1(0)
Wholesale Price Index (Pt"™) DLPWPI -6.07676 0.0000 1(2)
Consumer Price Index (P DLPCPI -6.575006 0.0000 1(2)
Broad Money Supply (M “?) DLM2B -7.770914 0.0000 1(2)

Further, VAR residuals test given in the figure 4 confirmed that variables fluctuate
within the boundaries and no outlier as shown.

e Lag Length Selection Criteria Test

Thelag length sdection Criteriatest is performed to specify the correct lagsto beincluded
totheVAR model. Thetest results given in thetable 1 suggested that Schwarz I nformation
Criteria SC and Hannam- Quinn Information Criteria (HQ) suggest that O lag to beincluded
for the model specification. However, Sequential Modified LR test Statistics (LR),
Financial Prediction error and the most widely accepted criteria Akaike information
Criteria (AIC) select the 3 lags of the VAR. Accordingly the selected lag length for the
VAR analysisis 3.
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Figure 4: VAR Residuals Test

Table 2 : Lag Length Selection Criteria

Sample: 2010Q1 2021Q4
Included observations: 44

Laa Loal LR FPE AlC SC HQ

0 -450.5866 NA 2.545449 20.79939 21.08324* 20.90466*
1 -413.2391 61.11419 4.448325 21.32905 23.59984 2217117
2 -341.6579 94.35698 1.889773 20.30263 24.56036 21.88160
3 -265.3266 76.33128* 0.891766* 19.06030* 25.30497 21.37612

* indicates laa order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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The test results given in the Appendix Table 3: VAR Residual Serial Correation LM
confirmed thereis that no evidence of serial correlation. Accordingly, all the test performed
for the model specification suggest that the correct modd is selected for the analysis.

5.2. An analysis of Impulse Response

The impulse response analysis is most important analytical method to explain the dynamic
impact of system of shocks. Firstly, the analysis focuses response of exchange rate (NEER)
to external shocks (ail price shock). In the second stage, the responses of import price,
producer price and consumer price to exchange rate exchange rate shock is analyzed to
investigate the impact of exchange rate depreciation on domestic prices. The impulse
response results were estimated to one standard deviation shock and the confidenceintervals
were computed +/-2SE confidence bands.

* Response of exchange rate (NEER) to external shocks (Oil price shock)

Thefigure 6 given in the b ow showstheimpulse response of exchange rateto the Chol esky
positive one standard deviation of oil price shock. The estimated results show that a one
standard deviation of il price shock on the nominal effective exchange rate during the first
three quarters has an impact between quarter one to quarter three though this effect is
gradually converging to neutral after quarter five.
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Figure 6: Response of Exchange rate to positive oil price shock
 Response of Import price, Wholesale price and Consumer price on positive
Exchange rate shock

The response of import price to nominal effective exchange rate given in figure 7 suggests
that a positive exchange rate shock (depreciation of domestic currency) on theimport price-
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does not show a significant response between the first and second quarter though thereis a
positive impact after the second quarter and it remains until the third quarter. Further, this
positive impact is decreasing gradually after the third quarter. However, after the fourth
quarter, the impact of exchange rate on import price shows a negative and this remains
until quarter six. When a one standard deviation positive shock is given on the nominal
effective exchange rate, the response of the producer price, a positive impact can be seen
during the second and third quarter.

As shown in the figure 7 shows that a positive exchange rate shock has an immediate
impact on consumer price in the third quarter. This means, the depreciation of the Sri
Lankan Rupee results in an increase in consumer price in the third quarter. After the third
quarter response of consumer price to the nominal effective exchange rate is decreasing
gradually until quarter five. However, the response of consumer price to exchange rate
shock converges to zero after quarter five. Overall, the response of import price, producer
price and consumer price show some ambiguous results in some periods.
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Figure 7: Response of Import price, Wholesale price and Consumer price on positive
Exchange rate shock

5.3. Exchange Rate pass-through elasticities for import price, producer price and
consumer price

The dynamic dasticities of the exchange rate pass-through on import price, producer price
and consumer price are calculated using the following formula.
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The pass-through easticity at a time = Percentage change in price at timet
Percentage change in the exchange rate at time O

The pass-through dasticity values given in the table 4 were calculated by dividing the
cumulative response of the above prices at timet by the exchange rate shocks at time t-1.

Table 4 : Exchange Rate pass-through Elasticities

Period Elagticity of IMP Elasticity of WPI Elagticity of CCPI
T1 0.31 0.29 0.22
T2 0.42 0.48 0.20
T3 0.18 -0.30 0.17
T4 -0.23 0.10 -0.39
T5 -0.32 -0.50 0.23
T6 -0.20 -0.30 0.25
T7 -0.42 -0.21 0.13
T8 -0.63 -0.11 0.41

The estimated results for exchange rate pass-through easticity values given in the
table 4 suggests that the exchange rate pass-through is incomplete in the three prices of
import price, producer price and the consumer price. Theimpact of changein the exchange
rate on theimport price shows that the one percent depreciation of Sri Lanka Rupee results
toincrease theimport priceindex by 0.31 percent inthefirst quarter and 0.42 percent in the
second quarter. In contrast, the pass-through effect of exchange rate on import price shows
negative impact from period four to period eight suggesting that the pass-through effect of
exchange rate for import priceis insignificant from period four to period eight. The pass-
through effect of exchange rate on producer price confirms that a one percent depreciation
of Sri Lanka Rupee increases the producer price by 0.29 and 0.48 percent in the first and
second quarter respectively. The pass-through effects of exchange rate on consumer price
is also incomplete across all the periods. The consumer price increase by 0.22 percent
when the nominal effective exchange rate increase by one percent. However, in the fourth
quarter, it shows negative response confirming that consumer price decrease by 0.39 percent
when there is appreciation of the Sri Lanka Rupee by one percent.

It is observed that the pass-through effects of international oil price and exchange rate
appear to be quite ambiguous and provides puzzling results for some periods. Even though,
the exchange rate should respond to the external shocks (oil price shock), the pass-through
mechanism appears to be ineffective because exchange rate should react to the changes in
the international oil price shocks.

5.4. The Variance Decomposition

The estimated results of variance decomposition indicates that the reative importance of
the random shocks in explaning the variations in the given variable in the VAR model. The
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below table summarizes the foreast error decompostion for theimport price, producer price
and the consumer price. According to the summary results given in the bedow table 5
(appendix 3).Theimport priceto its own price shock explains the much of variation which
is around 68 percent in the first quarter and decreasing over the time. The exchange rate
also explain the significant variation in the import price when compared to the other
shocks. The importance of the the exchage rate shocks in explaining the variance in the
import price is increasing over the time indicating that the impact of exchange rate on
import price is increaesing over the time. The variance decompostion of producer price
shows that exchagerate shocks, import price shocks and consumer priceshocks arerdatively
important variables in explaining the variations in the producer price and the reative
importance of the these shocks are increasing over the time.

The variance decomposition of consumer price given in the table 7 (appendix 4)
confirms that the import price shocks, and producer price shocks are more important in
explaining the variationsin consumer pricethat the exchange rate shocks. It is al so observed
that the shock of consumer price on its own variable is significantly decreasing.

5.5. Robustness Test Results

Theempirical studies have used different approachesto check whether the estimated results
are robust across the different modds. One common method relevant to impact of different
shocks VAR modd analysis is that change the ordering of the variables depending on the
impact of shocks. Considering the Cholesky ordering according to the identification of the
structural shocks, the following two modes were estimated.

Original Modd  : (dlailpi, dygap, dineer, imp, diwpi, diccpi, dim2b)

Model 1 . (dlailpi, dineer, dygap, imp, diwpi, diccpi, dim2b)

Model 2 . (dlailpi, dim2b, dygap, dineer, imp, diwpi, dliccpi,)

The summary of the estimated results for the above three models given in the table 7

confirms that the estimated pass-through elasticities are almost similar. Therefore, it can
be concluded that the estimated results are robust.

Table 8 : Price-through elasticities for Original Model, Model 1 and Model 2

Period Original Model Modd 1 Model 2

IMP WPI CCPI IMP WPI CCPI IMP WPI CCPI
1 0.31 0.29 0.22 0.33 0.25 0.24 0.36 0.24 0.26
2 0.42 0.48 0.20 0.45 0.47 0.23 0.39 0.43 0.24
3 0.18 0.30 0.17 0.21 0.31 0.16 0.20 0.33 0.16
4 -0.23 0.10 -0.39 -0.26 0.12 -0.40 -0.26 0.13 -0.37
5 -0.32 -0.50 0.23 -0.34 -0.54 0.26 -0.34 -0.53 0.26
6 -0.20 -0.30 0.25 -0.20 -0.33 0.26 -0.19 -0.33 0.24
7 -0.42 -0.21 0.13 -0.44 -0.21 0.15 -0.44 -0.24 0.16
8 -0.63 -0.11 0.43 -0.60 -0.12 0.44 -0.66 -0.09 0.41
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6. CONCLUSION

This study examines the effectiveness of the exchange rate pass-through to import price,
producer price and consumer price and impact on the inflation in Sri Lanka by employing
the VAR econometric modd. This analysis was conducted under two main stages including
the effectiveness of pass-through of oil price shocks to exchange rate and the effectiveness
of exchange pass-through to import price, producer price and consumer price.

The findings of this study confirm the exchange rate pass-through is incomplete in the
three prices of import price, producer price and the consumer price. The impact of change
in the exchange rate on the import price shows that the one percent depreciation of Sri
Lankan Rupee results in an increase the import price index by 0.31 percent in the first
quarter and 0.42 percent in the second quarter. In contrast, the pass-through effect of
exchange rate on import price shows a negative impact from period four to period eight
suggesting that the pass-through effect of exchange rate for import price is insignificant
from period four to period eight. The pass-through effect of the exchange rate on producer
price confirms that a one percent depreciation of Sri Lanka Rupee increases the producer
priceby 0.29 and 0.48 percent in thefirst and second quarter respectively. The pass-through
effects of exchange rate on consumer price also incomplete across all the periods. The
consumer price increases by 0.22 percent when the domestic currency depreciates by one
percent. However, inthefourth quarter, it shows negative response confirming that consumer
price decrease by 0.36 percent when there is an appreciation of Sri Lanka Rupee by one
percent.

The estimated results suggests that the pass-through effects of international oil price
shocks and exchange rate shocks appear to be quite ambiguous and provides puzzling
results for some periods. Even though, the exchange rate should respond to the external
shocks (oil price shock), the pass-through mechanism appears to be ineffective because
exchange rate should react to the changes in the international oil price shocks. The less
volatility of the exchange rate could be due to the Central Bank’s interventions to the
foreign exchange domestic market to maintain the stability of the exchange rate After 2001,
as a policy change, CBSL moved to the indegpendent floating exchange rate system in
which the exchange rate is determined by the market forces. However, to curb the excess
volatility in the exchange rate, CBSL has been intervening in the foreign exchange domestic
market to manage the excess/deficit of liquidity in the market.

The incomplete exchange rate pass-through effect on three processes could be due to
several reasons. Asstated before, Sri Lanka highly depends on imports goods. M ore specially,
Sri Lanka totally relies on imported fuel for power generation and the transportation given
that no alternative arrangement has been made within the country. Therefore, the changes
in the ail price and the exchange rate should have an impact on the domestic prices. One
reason for the incomplete pass-through could be the government involvement through the
fud subsidies to control the il prices. The fud subsidies are given to Ceylon Petroleum
Corporation (CPC) and Lanka Indian Oil Company (LIOC) to minimize the fluctuationsin
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international oil prices. Another reason could be the unavailability of formula to calculate
the ail prices in accordance with the international changes. Further, different response of
pass-through effects could be due to unexpected tax levy on crude oil imports and the
sudden decision of the government to change fuel prices during the dection period in the
country. Given these administrative arrangements within the country, an incomplete pass-
through effect of oil price and the exchange rate on the import price, produce price and
consumer priceis acceptable

Overall, the estimated resulted provides evidence on ineffectiveness of the exchange
rate channel to the monetary policy transmission mechanism. This means, pass-through of
exchange rate fluctuations and external shocks to domestic inflation is insignificant.
Therefore, policy makers need to consider more an domestic shocks than theexternal shocks
when they implement policies to achieve stable inflation to achieve the macroeconomic
stability in Sri Lanka.
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Appendix 1: Results of Unit Root Test

Mull Hypothesis: DYGAP) has a unit root
Exogenous: Constant

Lag Length: 2 {Automatic - based on SI1C, maxdag=9)

t-Statistic Frob.*

Augmented Dickey-Fuller test statistic -22 88729 0.0001
Test critical values: 1% level -3.588509

5% level -2.929734

10% level -2 603064

Mull Hypothesis: D{LOILPI) has a unit root
Exogenous: Constant

Lag Lenagth: 0 (Automatic - based on SIC, madag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.295680 0.0000
Test critical values: 1% level -3.581152

A% level -2.926622

10% level -2.601424

Null Hypothesis: IMPI has a unit root
Exodgenous: Constant

Laa Lenath: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.”

Test critical values: 1% level -3.577723
5% level -2.925169
10% level -2.600658

Mull Hypothesis: D{LMEER) has a unit root
Exogenous: Constant

Lag Length: 0 {(Automatic - based on SIC, madag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5 572146 0.0000
Test critical values: 1% level -3.581152
5% level -2 926622

10% level -2.601424
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Mull Hypothesis: D(LWPI) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic- based on SIC, madag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.084695 0.0000
Test critical values: 1% level -3.581152
5% level -2.926622
10% level -2.601424
Mull Hypothesis: D{LM2B8) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, madag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7 864941 0.0000
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2 602225
Mull Hypothesis: D{LCCPI) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, madag=9)
-Statistic Prob.*
Augmented Dickey-Fuller test statistic A A72146 0.0000
Test critical values: 1% level -3.581182
5% level -2 926622

10% level -2.601424
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Appendix 2 : Sationary Test

inverse Roots of AR Characteristic Polynomial

1.5
1.0
0.5 *

0.0 . ..

-1.0 ?

-1.5
-1 0 1

Figure5: Lag Structure— AR Roots Graph

Vinh, N, T, T., & Fujita, S., (2007). The Impact of Real Exchange Rate on Output and Inflation in

Viet

am: A VAR Approach

Table 3: VAR Residual Serial Correlation LM

VAR Residual Seria Correlation LM Tests

Null Hypothesis: no serial correlation at lag order h
Date: 05/26/22 Time: 10:44

Sample: 2010Q1 2021Q4

Included observations: 43

Lags LM-Stat Prob

1 41.95667 0.2284
2 30.60166 0.7229
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34.70514 0.5301
48.24086 0.0835

Appendix 3 : Variance Decomposition results

Table 4 : Variance Decomposition of Import Prices

Period DLNEER IPM DLWPI DLCCPI

t=1 2.632407 68.18904 0.000000 0.000000
t=3 7.820997 53.97805 3.720120 0.438071
t=6 14.56321 46.56871 6.558617 0.693743
t=9 15.80835 44.58437 6.435442 2171814
t=12 15.57618 42.71283 6.494965 4.791346

Table 5: Variance Decomposition of producer Prices

Period DLNEER IPM DLWPI DLCCPI

t=1 0.319377 5.649476 90.32560 0.000000
t=3 9.071395 14.94174 67.98545 2.725570
t=6 14.10167 16.75806 46.01271 15.91630
t=9 14.00732 15.18246 39.52246 17.86495
t=12 13.60515 16.62867 37.35987 17.15622

Table 6 : Variance Decomposition of Consumer Prices

Period DLNEER IPM DLWPI DLCCPI

t=1 2.232498 1.372725 1.462223 93.95334
t=3 4101732 4417288 4.039639 83.66034
t=6 8.661122 10.86265 3.705681 65.33513
t=9 4.696178 8.095577 11.74103 62.12757

t=12 4.730849 8.991897 13.29641 59.39105
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