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ABSTRACT

In this study, we explore the pass-through of exchange rate (ERPT) fluctuations to
aggregate consumer price index (CPI) and its components, namely food, non-food,
and services components in Azerbaijan. Using quarterly data for the period 2003 to
2021, we estimate VAR models, derive impulse response functions and run variance
decompositions with the Cholesky ordering. We find significant but incomplete
pass-through on all components. The accumulated pass-through to aggregate CPI is
40 percent within one year. According to our empirical findings, the largest ERPT is
observed in the food component of CPI, which is 53 percent after four quarters
period. The corresponding pass-through coefficients for non-food and services CPI
are 35 and 19 percent respectively. Variance decomposition tables show that,
intuitively the exchange rate shock plays more important role on food and non-food
components compared to services components. Since the ERPT is an essential
ingredient of price developments in Azerbaijan, it should be assessed precisely and
taken into account in monetary policy decisions and inflation forecasting.

Keywords: Exchange rate pass-through, VAR model, food CPI, non-food CPI,
services CPI, impulse response functions
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1. INTRODUCTION

In most open and developing economies, the exchange rate exerts a significant
influence on inflation dynamics. Azerbaijan is not exception in this regard. Due to
the recent decline in oil prices starting from late 2014, the exchange rate of local
currency turned out to be extremely volatile. The Central Bank of Azerbaijan has
devalued the Azerbaijani Manat (AZN) and as a result, USD appreciated by 34
percent against AZN in February 2015. Later in December 2015, the Central Bank
switched to a managed float regime. Following the adoption of a new ER regime,
the USD has further appreciated by 47 percent. Since floating regimes enable the
exchange rate to act as a short-term macroeconomic adjustment mechanism, the role
of the ERPT becomes crucial in determining the potential contribution of higher
exchange rate volatility on the economy (Obstfeld and Rogoff, 1995; Rincon and
Rodriguez, 2016). On the other hand, the precise determination of the ERPT is a key
asset for central banks in monetary policy formulation process. Specifically, the
estimation of the ERPT to CPI components, i.e., food, non-food and service prices
are of great importance for obtaining better inflation forecasting output and for
adoption of adequate and timely monetary decisions.

Two main channels are differentiated in the exchange rate pass-through to domestic
inflation: direct and indirect channels. A direct channel operates through the cost
and consumption sub-channels. To put it in another way, via the cost channel, the
exchange rate shocks are first transmitted to the price of imported intermediate
goods, then to the producer prices and ultimately, to the final price of domestic
products. Through the consumption channel, the price of imported final goods and
services changes after the exchange rate shocks hit the economy, in turn, directly
influencing the overall price level in the country. Depending on the direction of
exchange rate movements, depreciation leads to more expensive imported final
products or vice versa. Consequently, through the direct channel, the ultimate
change in overall CPl basket will depend on the import substitutability, price
rigidities and the degree of competition in the market. In the case of an indirect
channel, depreciation of local currency initially results in higher exports, which
boosts output and hence, domestic inflation goes up. In the long run, when the
internal and external demand for local products goes up due to cheap exports, then
real wages are adjusted upwardly and subsequently, the cost of production and
hence, the price level increases and output shrinks (Kahn, 1987; Rincon and
Rodriguez, 2016). Additionally, Lafleche (1996, 1997) states that after depreciation,
expensive imports increase the internal demand and external demand for domestic
products through the expenditure switching effect.
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As a result, the supply of domestic products becomes insufficient to satisfy all
demand and thus, it creates an upward pressure on the price of local products. At the
same time, due to the weakened currency, exported goods become more competitive
in international markets and demand for labor in export-oriented sectors goes up.
According to Lafleche, it may lead to possible wage rises and a surge in consumer
prices.

Due to the lack of the relevant literature and importance of the exchange rate shocks,
in this paper we will study the ERPT mechanism in Azerbaijan. We will examine the
degree of the ERPT to CPI and its components for the period of 2003Q1-2021Q2.
The empirical model is the VAR in first differences estimated following Cholesky
decomposition method.

The paper contributes to the literature mainly in two ways. Firstly, the ERPT to CPI
components has not been studied so far for Azerbaijan individually. To our
knowledge, this is the first study which presents the pass-through coefficients on
major CPI components namely food, non-food, and service CPI in Azerbaijan.
Secondly, this paper employs the post-floating regime period which is of great
importance due to increased exchange rate volatility and hence, for accurate
estimation of the ERPT.

The major finding of the paper is that the degree of the ERPT in Azerbaijan is
incomplete. According to our estimates, the accumulated pass-through of NEER
fluctuations on aggregate CPI rises from 18 percent in the first quarter to 40 percent
in the first year and reaches a maximum of 41 percent in the fifth quarter. The
accumulated pass-through coefficient on food CPI and non-food CPI equals 53
percent and 35 percent respectively, in the first year, while highest pass-through
occur in the 7" (56 percent) and 6™ quarter (38 percent), respectively. For service
CPI, the pass-through is estimated to be 19 percent during the first year.

The rest of the paper proceeds in the following way. In the second section, we
provide some important facts on the peculiarities of the economy of Azerbaijan. The
third section lays out theoretical framework on the ERPT and surveys the existing
literature. In section 4, we describe the relevant data and develop the empirical
methodology. The fifth section presents the empirical results, and the last section
concludes.
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2. BACKGROUND INFORMATION ON THE ECONOMY

After the transition to market economy, Azerbaijan experienced high and volatile
inflation rates, disruption in many industries and political instability. It took more
than a decade to renew and establish new infrastructure in all areas of the economy.
The inflation rate was particularly high before 2001. However, activity in the
financial sector and to some extent enhanced credibility of the Central Bank helped
to overcome inflationary pressures and achieve lower and stable inflation rates. As it
can be seen from the Figure 1, between the years of 1995-2000, during the transition
period, Azerbaijan experienced high and volatile inflation rates which was then
replaced by low and affordable rates during 2000-2005. Since Azerbaijan is an oil
exporting country, global oil prices were among the major amplifiers of inflation
rates in the economy. From 2005 to 2010, oil prices went up by almost 50 percent,
which in turn, accelerated inflation level in Azerbaijan, particularly through the
fiscal channel and resulted in double digit inflation rates (Karimli et al., 2016).
More precisely, oil windfalls led to excessive budget spending and as a result
triggered inflationary pressures in the economy (Huseynov and Ahmadov, 2013,
2014). During the period 2010-2015, Azerbaijan has been able to achieve single
digit inflation rates due to exchange rate stability, low inflation expectations and
improvement in the management of oil revenues. The special role of the State Qil
Fund of Azerbaijan (SOFAZ) should be stressed for fighting high inflation rates in
the context of volatile commodity prices. Undoubtedly, the establishment of the
SOFAZ helped to prevent the lump sum cash flow of oil windfalls to the economy
and thus, depressed general inflation level. According to an ad-hoc rule, the half of
oil revenue must be transferred to the SOFAZ each year. However, the sharp
depreciation of the domestic currency in 2015 created pressure on prices and hence,
inflation rate started to accelerate again. As a result, during this period the annual
average inflation rate reached 6.2 percent, while even in 2016-2017 double-digit
inflation rate was recorded.
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Figure 1. Average annual inflation rate dynamics in Azerbaijan
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Source: The State Statistical Committee of the Republic of Azerbaijan

When it comes to the implementation of monetary policy, the CB carried out anti-
inflation activities mainly through the management of money supply and exchange
rate stability. To prevent excess volatility of national currency, the CBs intervened
regularly the FX markets. The exchange rate stability helped to build the confidence
in the financial system, mitigate the adverse external shocks related to volatility in
commodity prices and contributed positively to capital inflows. Over the last two
decades, the fixed exchange regime also limited the pass-through of exchange rate
fluctuations to domestic inflation. Thus, low exchange rate volatility made it hard to
assess empirically the ERPT. However, in recent years, Azerbaijan has attempted to
increase the flexibility of exchange rate and adopt a more contemporaneous
exchange rate regime. Despite exchange rate

Below in the Figure 2, one can observe the relationship between nominal effective
exchange rate and inflation rate for Azerbaijan. Naturally, the NEER depreciations
(or appreciations) should be followed by increase (or decrease) in the domestic
inflation rates for oil exporters. However, such clear pattern of correlation between
those two variables cannot be observed below in the graphs. A simple correlation
coefficient between NEER and domestic CPI for Azerbaijan is 0.4.
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Figure 2. Co-movement of nominal effective exchange rate* and Consumer Price
Index (2003-2021)
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* Arise in NEER indicates appreciation of the local currency against the trading
partners’ currencies.
** 2021 corresponds 2" quarter of 2021

As we mentioned above, tightly managed exchange rate system limited the ERPT to
domestic inflation in Azerbaijan. Sharp appreciation observed during 2009 in
Azerbaijan might be linked to disinflation activities to prevent high inflation rates
during 2008.

The oil price shocks in 2014-2015 that hit the economies induced greater flexibility
in the exchange rate policy which heightened the pass-through effects and
consequently, elevated domestic inflation rates. After transition to a managed
floating regime, NEER of Azerbaijan manat has experienced almost 40 percent
depreciation and thus, the shock transmitted to local prices in the following years.
After two consecutive high inflation years, the Central Bank managed to stabilize
the inflation through tight monetary policy and relatively stable exchange rate. In the
methodology part, we try to assess empirically the relationship between these two
variables using VAR model in first differences.

3. THEORETICAL FRAMEWORK

The existence of the perfect ERPT to CPI stems from the Law of One Price and
Purchasing Power Parity principle assuming that the equilibrium price of a particular
good in two markets cannot be different if expressed in the same currency. It also
assumes that there are no transportation costs and no differential taxes applied in the
economy. Empirically however, these theories cannot be confirmed.
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When it comes to the determinants of exchange rate pass-through, most of the
studies rely on both microeconomic and macroeconomic factors. If in 1980s the
incomplete ERPT was mostly explained by microeconomic principles such as mark-
up pricing and market competition, in 1990s macroeconomic foundations were stood
at the heart of much of the research to define the rise and development of the
exchange rate transmission mechanism. Referring to microeconomic foundations, in
most cases the ERPT is incomplete due to competition among firms and tendency to
adjust their mark ups (Dornbusch 1987). In other words, to a certain extent the
exchange rate shocks are absorbed by lowering firms’ profits and mark-ups (Campa
and Goldberg, 2002). The degree of import substitutability and the market power
affect the decision of firms to adjust their mark-ups as well. Furthermore,
transportation costs, tariffs and other trade barriers limit the degree of complete
pass-through (Obstfeld and Rogoff, 2000). Also, nominal price rigidities delay the
adverse effects of exchange rate shocks at least in the short run. Therefore, the
relationship between exchange rate and prices appears to be weak. Today in a
globalized world, much of the production process takes place in different countries,
so that the final price embodies in itself various currencies resulting in lower pass-
through (Mishkin, 2008).

In a macroeconomics perspective, inflation dynamics and volatility traditionally are
assumed to contribute to higher ERPT. However, in recent decade low and less
persistent level of inflation and stable monetary policy environment weakened the
relationship between exchange rate volatility and inflation. Especially under inflation
targeting regimes, anchored inflation expectations helped to mitigate possible
inflationary pressures of exchange rate shocks (Taylor, 2000). In addition, import
composition, openness and the size of a country are also among the main
macroeconomic determinants that accelerate the ERPT (McCarthy, 2000; Campa and
Goldberg, 2005).

3.1 Literature Review

While disentangling the effects of exchange rate shocks to prices, the attention is
mostly devoted to import prices at an aggregate and sectoral level rather than only
on CPI itself. It is the import price that transmits exchange rate shocks to the
economy through the price of imported goods. The major model specification used
for the ERPT analysis is based on the impulse response functions obtained from
vector autoregressive and error correction models. In some cases, structural models
(especially DSGE models) are employed to account for a wide range of possible
specific shocks in line with exchange rate shocks to inflation (Mishkin, 2008).
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Even though there is huge evidence on the declining role of the ERPT for developed
economies, the channel still plays an important role for most emerging and developing
economies (Taylor 2000, Frankel, 2012). In most cases, the authors link the lower
ERPT in advanced economies to the adoption of IT regimes that enables to keep
inflation rates in a desirable level. It is noteworthy to mention that the cross-country
variation among emerging countries is also higher. Using SVAR methodology, Ito and
Sato (2006) show that the ERPT is higher in Latin American countries and in Turkey
than in East Asian countries. Overall, the ERPT was found to be lower on consumer
prices than on import prices in all sample countries. During the crisis periods, the
degree of the ERPT was quite high specifically in East Asian countries (Ito and Sato,
2006). Even developed countries exhibit differing responses to exchange rate shocks.
It was found that the ERPT is slightly higher in the euro area than in the US for both
consumer and import prices (Ca’Zorzi et al., 2007). Fendoglu et al. (2019) show that
the degree of the ERPT is dependent on foreign currency indebtedness. According to
their estimation, foreign-currency indebtedness increases the coefficient of the ERPT
especially in the period following depreciation of the domestic currency. Using a
panel of more than hundred countries, Carranza et al. (2009) find that the degree of
pass-through in dollarized economies. According to them, another remarkable factor is
the regime of exchange rate, as “fixed exchange rates suffer more noticeably the
balance-sheet effects of large depreciations.”

A survey of literature on CIS countries shows that despite some heterogeneity
among member countries, the ERPT is higher in comparison with other emerging
countries (Table 1). The ERPT in these countries was assessed by applying panel
technique to CIS or emerging markets. By estimating short and long run relationship
for the period of 1999-2010, Beckmann and Fidrmuc (2013) find that the average
ERPT is 30-50 percent after one year and almost 60 percent in the long run. Due to
fixed exchange rate systems operating in CIS countries and low exchange rate
volatility, only few researchers attempted to study the sample countries individually.
Most of those papers have been devoted particularly to the study of the Russian case.
According to country specific estimates, in Russia the ERPT to consumer prices
ranges between 30-40 percent in the short run and reaches 50-70 percent within a
year (Stavrev, 2003; Oomes and Ohnsorge, 2005; Dobrynskaya and Levando, 2008).
By employing dynamic OLS for cointegrated regression, the pass-through to import
prices is estimated to be in the range of 29-31 percent during the first 12 months in
Kazakhstan (Moldasheva, 2013). To our knowledge, there is no paper on the ERPT
to aggregate CPI and its components devoted specifically to Azerbaijan case using
the recent period.
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Table 1: Empirical pass-through studies on CIS countries. A Summary

Authors Sample | Model Exchange Estimated pass-
rate through
Watchtel and 1999M1- | VAR usD 42% ERPT in 12 and
Korhonen (2005) 2004M12 24 months
Russia
Oomes and Ohnsorge | 1996M1- | Long NEER 47-49% ERPT in the
(2005), Russia 2004M12 run long run
cointe
gration

Dobrynskaya (2005), 1998M1- | VAR NEER 35% ERPT in 12
Russia 2005M5 months
Beckmann and 1999M1- | Panel uUSD 26% ERPT in 12
Fidrmuc (2013), CIS 2010M12 | VAR months

57% ERPT in the long

run
Faryna (2016), Russia | 2000M1- | Panel usb 14-18% ERPT in 12

2015M11 | VAR months

Comunale and Simola | 1999Q1- | Factor NEER 28-31% ERPT in 6
(2018), CIS 2014Q4 | panel months 50% ERPT in

12 months

It should be also mentioned that several papers highlight the evidence of asymmetry
and nonlinearity in the transmission of exchange rate shocks to inflation. Asymmetry
is usually linked to the fact that when a currency depreciates, firms are inclined to
increase their mark-ups more than when they cut them in response to appreciation.
Nonlinearities occur due to higher sensitivity of firms to larger depreciations or
appreciations (Caselli and Roitman, 2019). An IMF estimation suggests that the ERPT
in emerging economies is 22 percent after 12 months (IMF, 2015). However, when
depreciation rate exceeds 20 percent, then the ERPT becomes 45 percent after 6
months. At the same time, it was found out that the ERPT is five times higher during
depreciations. Ponomarev et al. (2014) also highlight in their paper the existence of
the ERPT asymmetry for all components of CPI.

By employing a nonlinear logistic smooth transition VAR model, Rincon and
Rodriguez (2016) find that the pass-through is highly dependent on the state of the
economy, is nonlinear and responds asymmetrically to exchange rate shocks
depending on their sign (depreciation or appreciation) and size (large/small
depreciations). However, in this study due to insufficient time span, we will not
explore asymmetry and nonlinearity features of the ERPT.
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Taylor (2000) also mentions the importance of monetary regime in the degree of the
ERPT. He finds out that the countries with inflation targeting regime experience
lower pass-through due to credibility of the CBs and low inflation rate environment.
Recently transition to the floating regime in sample countries makes Markov regime
switching model more appropriate for estimation. Considering the switch between
periods, such models enable to capture the relevant dynamic patterns. However, the
floating regime period covers only the recent short time span which makes it hard to
carry out such empirical assessment method.

4. DATA AND METHODOLOGY

In this paper, we try to assess the degree of the exchange rate pass-through to
domestic CPI and its main components. The full sample contains quarterly data for
2003Q1-2021Q2 on Azerbaijan. As a starting point, we employ a four variable VAR
model similar to those developed by Mccarthy (2000), Hahn (2003) and Ca’ Zorzi
(2007). Those variables include oil revenue, trading partners’ CPI (tp_cpi), nominal
effective exchange rate (neer) and domestic CPI (cpi). It would be of great
importance to include import price index as well, however data is not available on
that indicator. Oil revenue is calculated as the product of real price of oil and oil
production for a given country.

Oil prices are deflated using US CPI. The source for this indicator is the US Energy
Information Administration Database (EIA). Nominal effective exchange rate is a
weighted average of the bilateral nominal exchange rates vis-a-vis the trading
partners’ currency and is obtained from Bruegel database. Trading Partners’ CPI
(TP CPI) is derived from REER formula by dividing the product of NEER and
domestic CPI to REER. Domestic CPI and its components are the cumulative
consumer price index for which the base period is the end of 2002. The source for
aggregate CPI and its components (food, non-food and service CPI) are the State
Statistical Committee of Azerbaijan. All variables are seasonally adjusted through
Census-X-12 procedure and transformed into logarithmic form. A detailed
description of all series is presented in Appendix Al. According to unit root test
results [See Appendix A2, Table 2 for detailed information on unit roots], the
variables are non-stationary, so we run VAR model in first differences.

The existing literature employs different approaches to estimate the ERPT (Calpa
and Goldberg, 2005; Chabot and Khan, 2015; Choudri, 2005; Ca’ Zorzi et al., 2007;
Stulz, 2007). The choice of methodology for our paper is constrained with some
issues related to country-specific characteristics and time span.
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On the other hand, short sample period does not allow us to use non-linear or
Markov Switching models. Due to these constraints, we will conduct our estimations
by employing simple VAR methodology. VAR model allows us to eliminate
possible endogeneity problems of explanatory variables. In VAR specification we
propose the following Cholesky ordering scheme: X= (Aoil revenue, Atp _cpi, Aneer,
Acpi) .

ARY™ = E,_1(ARY™) + ay1 €2 1)
AP = By (AP ) +ag el + aye,” (2)
Ae; = Er_y(Dey) + az 0™ + aspe” + azzef 3)
Anfpi = Et_l(Anthi) + ag et + age’ + agzef + a44£fpi (4)
An{o"d = Et_l(An{‘md) + ag el + agel’ + agzef + a44e[°°d (5)
AmonTo0d = Et_l(An:w"_fOOd) + g1 820 + agpel? + agzef + age %% (6)
Argervice = B, (Am§eTvice) + ayy el + agpel + ayzef + agqefervce (7

where R?% is real oil revenue, n,fp denotes consumer price level of trading partners.

e, shows nominal effective exchange rate. Finally, wiP" /0%, q'o"=/00  pservice

represents aggregate headline CPI, food CPI, non-food CPI and services CPI.

el elP | gf gl el ¢lo" 09 and gfemvice are shocks of oil revenue, trading

partners’ CPI, exchange rate, aggregate CPI, food CPI, non-food CPI and services
CPI, respectively. E;_; is the expectation of a variable conditional on the
information set at the end of period t — 1.

In our identification scheme, we assume that Oil revenue is the most exogenous
variable. As we already mentioned above, Oil revenue consists of two components:
oil prices and oil production. Since oil price is exogenously determined in
international markets and volume of oil production is determined based on long-term
contracts between oil producers and importers, we assume that oil production is also
exogenous variable. Therefore, we can treat oil revenue as an exogenous variable. It
implies that in our identification scheme structural shocks on the rest of the variables
do not have any effect on this variable.
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We include trading partners’ CPI to capture the effects of foreign prices shocks.
According to Purchasing Power Parity Hypothesis, price differences among trading
partners determine the exchange rate in the long run. By including this variable, we
can net out the influence of trading partners’ CPI on the exchange rate.

NEER is included to identify exchange rate shocks. By including both oil revenue
and trading partners’ CPI, we separate their effects on the exchange rate. Thus, the
exchange rate shock can be interpreted as a shock that is isolated from the influence
of those variables.

In our identification scheme the last variable is CPI and its components. It is
obviously included to measure the degree of the exchange rate pass-through to
inflation. Hence, we expect CPI and its components to react positively to NEER
depreciations and vice versa.

In fact, one may try to identify the exchange rate shocks by employing only two
variables (domestic CPl and exchange rate) in the above scheme. However, this
identification scheme violates the ceteris paribus assumption of the impulse
response analysis. As long as we do not include Oil revenue or trading partners’
CPI in the model, there will be only two shocks in the system: exchange rate and
CPI shocks. Such identified shocks will also reflect previous omitted (oil revenue
and trading partners’ CPI) shocks.

This is due to the fact that, for instance, potential effects of oil revenue on CPI (and
its components) do not only work through NEER channel, but also through direct
channel (fiscal channel) (Karimli et al., 2016). If the observed NEER shock is
because of the oil revenue shock, we would expect that CPI shock will also move as
it is contaminated with the oil revenue shock. Therefore, any counterfactual analysis
with the NEER shock will not produce ceteris paribus result. Thus, in our proposed
scheme we include those two variables (oil revenue and trading partners’ CPI) to
avoid the violation of ceteris paribus assumption.

5. RESULTS AND DISCUSSION

In this section we report the empirical results. The desired lag order of the model is
two. The stability tests suggest that all models are stable. The estimates of the
cumulative pass-through coefficients are derived from orthogonalized impulse
response functions. We obtain pass-through coefficients by dividing cumulative
change in price index by the cumulative change in nominal effective exchange rate:

PTt,t+j = Pt,t+j/Et,t+1
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where, P, .. is cumulative change in the price level while E,,, is nominal effective
exchange rate between corresponding periods.

In order to examine the importance of exchange rate shocks, we also run variance
decompositions with the Cholesky ordering and determine the contribution of each
shock to CPI fluctuations.

Figures 4a-4d in Appendix A3 depict the impulse response functions of aggregate,
food, non-food and services CPI within twelve quarters. Solid lines are accumulated
impulse responses, while dotted lines represent one standard error confidence bands.
The accumulated response of aggregate CPI and non-food CPI is significant for 12
quarters, while response of food and services CPI stays significant only for three and
two quarters, respectively.

Table 2 contains the pass-through coefficients to aggregate CPI and its components.
The results show that exchange rate pass-through is incomplete in Azerbaijan. 40
percent change of NEER is passed to aggregate CPI by the 4th quarter. After a shock
to NEER, the ERPT to food CPI reaches 53 percent in the first year, while non-food
CPI changes by 35 percent within a year. However, in the long-run cumulative pass-
through to food and non-food CPI reaches 38 and 56 percent, respectively. The
services component is the least affected variable by the exchange rate shocks. The
highest pass-through occurs in the third quarter, where the coefficient is 19 percent.

Surprisingly, ERPT on food prices is highest among others. Since a large part of
food products is produced locally and sold in local currency, the consumers could
prefer to buy local food products due to a rise in imported food prices (IMF, 2016).
In other words, we would have expected that expenditure switching would cause the
degree of the ERPT to decline. However, in non-food sector consumers do not have
many options to choose from. According to Official Customs Statistics, food and
tobacco products account for less than 20 percent of imports in 2020, while non-
food products are about 70 percent of total imports. In other words, since non-food
importers have significant market power, the exchange rate shocks would be
transmitted into domestic prices to a great extent. However, the results suggest that
importers prefer to adjust their markups rather than transmit exchange rate changes
into prices. Low pass-through in services CPI could be attributed to regulated price
effects. Around 12 percent of services in the CPI basket are regulated by the
government. In fact, after the recent devaluations in 2015, authorities did not allow
administrative prices to increase in order to keep service inflation in check (IMF,
2016). Overall, the results suggest that the ERPT is heterogeneous across CPI
components in Azerbaijan.
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Table 2: Degree of exchange rate pass-through in Azerbaijan

Quarters Aggregate CP1 | Food CPlI | Non-food CPI | Service CPI
1 0.18* 0.22* 0.16* 0.09*
2 0.31* 0.39* 0.24* 0.18*
3 0.37* 0.48* 0.31* 0.19*
4 0.40* 0.53* 0.35* 0.19
5 0.41* 0.55* 0.37* 0.19
6 0.41* 0.55* 0.38* 0.19
7 0.41* 0.56* 0.38* 0.19
8 0.41* 0.56* 0.38* 0.19
9 0.41* 0.56* 0.37* 0.19
10 0.41* 0.56* 0.37* 0.19
11 0.41* 0.56* 0.37* 0.19
12 0.41* 0.56* 0.37* 0.19

* shows significance at 10%

Tables 4a-4d in Appendix A4 report the variance decomposition of CPI and its
components obtained from the VAR model. According to the tables, about a third of
variation in aggregate and food CPI in the first quarter is explained by NEER
shocks. However, in the following periods, NEER shocks explain only 24 and 20
percent of CPI volatility, respectively. In case of non-food CPI, exchange rate shock
has the highest contribution in explaining the variation. Initially, the exchange rate
shocks account for 57 percent of the variance and in the following periods it
stabilizes at around 50 percent. In contrast, NEER shocks explain only 5-6 percent
of variation in the service CPI in the first quarter. The variations in service CPI are
explained mostly by its own innovations.

5. CONCLUSION

In our study, we examine the ERPT to CPI and its components in Azerbaijan. For
this purpose, we employ VAR models in first differences and identification in the
model is achieved through Cholesky decomposition. Using the quarterly data for the
period 2003Q1-2021Q2, we find the significant pass-through of exchange rate
shocks to domestic inflation. We also evaluate the performance of the given model
by running stability tests. The model successfully passes all stability tests.

According to the findings, the ERPT appears to be fast and significant in Azerbaijan.
The response of aggregate CPI to exchange rate shocks in Azerbaijan reaches to 40
percent within a year. The ERPT to non-food CPI appears to be lower than the
aggregate CPI (38%). The highest ERPT is observed in food CPI, which is 53
percent within one year. Services CPI is the least affected component of the CPI,

with 19 percent pass-through coefficient in the first year.
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Apart from impulse response functions, we also estimate variance decomposition of
CPIs for each country. The estimations suggest that in Azerbaijan about a third of
variations in aggregate and food CPI, and more than half of variation in non-food
CPI are explained by exchange rate shocks. However, exchange rate shocks explain
only 6 percent of variations in service CPI.

The major policy implications of the paper are the following. Considering the
greater ERPT, the policy makers should carefully consider its lag and size effects on
monetary policy decisions, since it will take time for NEER shocks to have the
maximum effect on domestic CPI. Also, a move toward inflation targeting regime
increases the relevance of the ERPT in improving forecasting capabilities of the
structural models used at the central banks.
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APPENDIX Al

Data and sources

Oil revenue: Oil revenue is calculated as the product of real price of oil and oil
production for a given country. Oil price is deflated using US CPI. The source for
this indicator is the US Energy Information Administration Database (EIA). Data on
oil production is taken from the EIA database. Both series are seasonally adjusted by
means of the X-12 Census procedure.

Trading partners’ CPI: Data on trading partners’ CPI (2002 = 100) is calculated
by using NEER and REER series which is published by Bruegel database. Taking
the last quarter of 2002 as base period and normalizing all series to 100 we divide
NEER to REER series and multiply it to the domestic CPI to get the trading
partners’ CPI. This series is also seasonally adjusted.

NEER: Nominal effective exchange rate (2002 = 100) is taken as trade weighted
index of bilateral exchange rates of major trading partners. The source for this series
is Bruegel database. This series is seasonally adjusted through X-12 seasonal
adjustment procedure.

Domestic CPI: Consumer Prices Index (2002 = 100) is obtained from the State
Statistical Committee of Azerbaijan. X-12 Census methodology is applied to obtain
seasonally adjusted series.

Components of CPI: Food, non-food, service components of CPI (2002 = 100) are
obtained from the State Statistical Committee of Azerbaijan. X-12 Census
methodology is applied to obtain seasonally adjusted series.
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Figure 3: Variables in log levels
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Appendix A2
Table 3: Unit root tests
Level First differences
Variable
t-statistic Status t-statistic Status

Aggregate CPI i papi ] i _
(2002=100) 1.543 Non-stationary 5.053 Stationary

Food CPI i . _
(2002=100) -1.674 Non-stationary -5.082 Stationary

Non-food CPI . . _
(2002=100) -0.424 Non-stationary -5.086 Stationary

Service CPI . . _
(2002=100) -2.117 Non-stationary -6.968 Stationary

NEER . . _
(2002=100) -1.179 Non-stationary -71.252 Stationary
Oil revenue -2.121 Non-stationary -6.639™" Stationary

TP CPI i . _
(2002=100) -2.394 Non-stationary -7.198 Stationary
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Appendix A3
Figure 4a: Accumulated response of aggregate CPI to Cholesky one standard

deviation innovations + 1 S.E.
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Figure 4b: Accumulated response of Food CPI to Cholesky one standard

deviation innovations + 1 S.E.
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Figure 4c: Accumulated response of Non-Food CPI to Cholesky one standard

deviation innovations + 1 S.E.
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Figure 4d: Accumulated response of Service CPI to Cholesky one standard
deviation innovations + 1 S.E.
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Appendix A4
Table 4a: Variance decomposition of aggregate CPI
Period Qil revenue TP_CPI NEER CPI
1 3.2 11.3 25.8 59.7
2 9.0 10.8 30.8 49.4
3 13.3 10.5 30.1 46.1
4 13.4 10.4 30.5 45.7
S 13.4 10.5 30.5 45.6
6 13.5 10.6 30.4 45.5
7 13.5 10.6 30.4 45.5
8 135 10.6 30.4 45.4
9 13.5 10.6 30.4 45.5
10 13.5 10.6 30.4 455
11 135 10.6 30.4 45.5
12 135 10.6 30.4 45.5
Cholesky ordering: oil revenue, tp cpi, neer, aggregate cpi

Table 4b: Variance decomposition of Food CPI

Period Oil revenue TP_CPI NEER Food CPI
1 3.5 18.6 214 56.5
2 10.3 17.0 26.3 46.4
3 13.2 16.3 26.6 43.9
4 13.2 16.2 27.0 43.6
5 13.2 16.3 27.0 43.5
6 13.2 16.4 27.0 43.4
7 13.3 16.4 27.0 43.3
8 13.3 16.4 27.0 43.3
9 13.3 16.4 27.0 43.3
10 13.3 16.4 27.0 43.3
11 13.3 16.4 27.0 43.3
12 13.3 16.4 27.0 43.3

Cholesky ordering: oil revenue, tp cpi, neer, food cpi
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Table 4c: Variance decomposition of Non-Food CPI

Period Oil revenue TP_CPI NEER Non-food CPI

1 0.1 4.9 31.6 63.4

0.2 6.5 32.6 60.7
3 2.8 6.8 33.3 57.1
4 3.6 7.2 34.0 55.2
S 3.7 7.2 34.2 54.9
6 3.7 7.2 34.2 54.9
7 3.8 7.2 34.1 54.9
8 3.9 7.2 34.1 54.8
9 3.9 7.2 34.1 54.8
10 3.9 7.3 34.1 54.8
11 3.9 7.3 34.1 54.8
12 3.9 7.3 34.1 54.8

Cholesky ordering:oil revenue, tp_cpi, neer, non-food cpi

Table 4d: Variance decomposition of Service CPI

Period | Oil revenue | TP_CPI NEER Service CPI
1 1.3 0.1 2.9 95.7
2 4.9 0.2 5.5 89.4
3 7.3 1.5 5.3 85.9
4 7.3 1.6 5.3 85.8
S 7.3 1.7 5.3 85.7
6 7.3 1.7 5.3 85.7
7 7.3 1.7 5.3 85.7
8 7.3 1.7 5.3 85.7
9 7.3 1.7 5.3 85.7
10 7.3 1.7 5.3 85.7
11 7.3 1.7 5.3 85.7
12 7.3 1.7 5.3 85.7

Cholesky ordering:oil revenue, tp_cpi, neer, service cpi
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