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Abstract

Exchange Rate Pass-Through to Import and Consumer Prices: Evidence from Ethiopia

Helen Berga
Addis Ababa University, 2012

The fact that Ethiopia adopted managed floating exchange rate policy since 1992 as well
as various trade reform measures taken makes the country’s import and consumer prices
susceptible to the effects of exchange rate movements. Thus, the study investigates the
degree of ERPT and its asymmetry to import and consumer prices in Ethiopia between
1991/92 and 2010/ 11 using two types of VAR models (SVAR and CVAR). Based on
SVAR analysis the paper found that ERPT in Ethiopia during the period under review is
moderate, significant and persistent in the case of import price and low and short lived in
the ca se o f co nsumer p rices. The ¢ ointegration a nalysis s hows i ncomplete E RPT t o
import price and absence of pass-through to consumer price in the long run. The result
obtained from the asymmetric model suggests that ERPT to import prices is higher in
periods of Birr de preciation than a ppreciation. A lso, pass-through to import pricesis
found to be higher in periods of small changes than large changes in the exchange rate.
The study also tries to get pass-through estimates in different inflation environments in
order to test T aylor’s h ypothesis. However, no e vidence is found w hich s upports t he
hypothesis in the case of Ethiopia. The fact that ERPT was found to be incomplete has
useful implication to p olicymakers, e specially i n t he de sign a nd i mplementation of

exchange rate and monetary policy.
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1.INTRODUCTION

The d egree t o w hich ex change r ate m ovements ar e p assed-through t o i mport a nd
domestic p rices h olds a cen tral p lace i n international finance and is a much-debated
question among policy makers. In fact, a large body of theoretical and empirical research
shows that the degree of exchange rate pass-through has important implications for the
timing o f ¢ urrent account a djustment ( Krugman a nd O bstfeld, 2003), t he ¢ onduct of
monetary policy (e.g., Adolfson, 2001; Smets and W outers, 2002; Corsetti and Pesenti,
2001; Gagnon and Thirg, 2004 and Monacelli, 2005), the choice of exchange rate regime
and t he i nternational t ransmission of s hocks (see, Engel, 2002; D evereux a nd E ngel,

2003; Betts and Devereux, 2001 cited in Bouakez and Rebei, 2006).

Exchange r ate p ass-through ( ERPT) is d efined a s the c hange in prices c aused by t he
change in nominal exchange rate. In particular, the percentage by which import, export or
domestic prices change when the home currency changes by one percentis called the
degree of ERPT. A one-to-one response of prices to exchange rate changes is known as
complete ERPT while aless than one-to-one response is known as incomplete ERPT.
According t o G arcia a nd R estrepo ( 2001), t he pass-through e ffect operates br oadly
through three basic channels: (1) a direct effect through prices of imported goods in the
CPI; (2) an e ffect t hrough prices of i mported 1 ntermediate goods ; a nd ( 3) an e ffect
through pr ice s etting and e xpectations w hich i ncludes t he expected r esponses of

monetary policy.



The concept of ERPT has been well known for economists for a long time though it has
attracted significant interest after the plaza accord of 1985'. After the accord the Japanese
yen has been highly appreciated with respect to the US dollar and it was expected that the
price of Japanese import in US dollar would be expensive. However, it was observed that
the p rice o f Jap anese c ars and e lectronic i tems s old in the U S r ose only s lightly or
remained unchanged and in some cases ac tually declined (Goldberg and Knetter, 1997).
Given th is im portant e mpirical o bservation, e conomists b egan try ing to e stimate th e
extent of ERPT as well as its d eterminants and t he ¢ orresponding p ricing-to-market

behavior (Ghosh and Rajan, 2006).

Traditional ope n-economy macroeconomic models paid little attention to p ass-through,
given that in such models markets are characterized by p erfect competition, prices are
assumed t o be fully flexible, a nd purchasing power pa rity ( PPP) holdsatall times,
implying that ERPT is c omplete and im mediate. There is however, a lot of e mpirical
evidence® that indicate changes in nominal ex change rates affect i mport prices only in
incomplete a nd gr adual m anner.I n responset ot hese,t he new ope ne conomy
macroeconomics ( NOEM) | iterature, ba sed m ainly on w ork by Obstfeld a nd R ogoff
(1995), 1 ntroduced nom inal r igidities and m arket imperfectionsi nto a dynamic-

equilibrium open-economy model with well-specified microfoundations. A Ithough P PP

"1t was an agreement b etween the governments o f France, West G ermany, Jap an, the
United States and United Kingdom to depreciate the US dollar in relation to the Japanese

yen and German Deutsche Mark

?See, e.g., Campa and Goldberg, 2005; Bailliu and Fujii, 2004; Gagnon and Ihrig, 2004;
Bouakez and Rebei, 2008; Choudhri and Hakura, 2001
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holds and p ass-through is c omplete in the framework originally presented by Obstfeld
and Rogoff, Betts and Devereux (1996, 2000) extended this model to allow for pricing to

market, and therefore incomplete pass-through (Bailliu and Fuji, 2004:4).

Although E RPT pr ocessisa f eature of m ainstream ope n-economy m acroeconomic
models, until very recently, most of the research in this area was more microeconomic in
nature. The micro literature on E RPT analyzes t he de gree of pass though on f irm or
industrial level and proposes imperfect competition (such as product differentiation), and
firms’ behavior of pricing to market as explanation for the occurrence of incomplete pass
through. F or instance, Yang (1997) and Bacchetta and van Wincoop (2002) show that
more di fferentiated good s may be characterized by hi gher market pow er and therefore
higher pa ss-through. I n ¢ ontrast, C ampaa nd G oldberg ( 2002) f ound t hat m ore
differentiated p roducts are ch aracterized b y 1 ower p ass-through m ainly be cause t hey

involve higher markups and hence higher scope for pricing-to-market.

Inr ecent t imes h owever, p ass-through ha s be en e xamined f roma macroeconomic
perspective, dr awing bo th on t he c ommon finding from the microeconomics | iterature
that E RPT t ends t o b e i ncomplete a nd on new de velopments i n t he ope n-economy
macroeconomics literature. The idea that pass-through is related to “macro” variables that
are d irectly asso ciated w ith monetary p olicy su ch as i nflationary en vironment was
primarily pr oposed by T aylor ( 2000). A ccording to his hypothesis, responsiveness of
prices to e xchange rate fluctuations de pends positively on i nflation. More s pecifically,
Taylor (2000) argued that a shift to a low-inflation environment causes a decline in the
expected p ersistence o f co st and price changes, whichinturnresultsinad eclinein

ERPT.



Another strand of literature on ERPT explores whether it is symmetric or asymmetric.
The different response of prices to the direction and size of ex change rate changesis
generally referred to as asymmetric or nonlinear price adjustment (Pollard and Coughlin,
2004). U ntil r ecently, t he e xisting empirical r esearch assumed a sy mmetric 1 ong-run
relationship b etween t he p rice | evel an d t he ex change r ate. I t w as p resumed that
appreciations a nd de preciations and | arge an d s mall ch anges in e xchange r ate are
transmitted in th e same magnitude to th e f inal p rice. H owever w ell d ocumented
downward price rigidities, both at macroeconomic and microeconomic levels make the
hypothesis of a sy mmetric p ass-through u nrealistic an d t oo r estrictive (Delatte an d

Lépez-Villavicencio, 2010).

Even though there is an extensive empirical literature on ERPT in the case of developed
and emerging countries, very few studies have looked at this issue from the perspective
of developing c ountries. However, for de veloping e conomies like E thiopia who import
large amount goods and services from abroad, the investigation of ERPT on import and
consumer pricesis a nim portant issue. Thisi sb ecauset he level of ER PTisan
approximation of international macroeconomic transmission and thus has implications for
the t iming current a ccount ad justment a nd that o f monetary p olicy in tervention. The
degree and speed of pass-through is important for forecasting inflation and formulating
monetary p olicy r esponses t o i nflation s hocks. Furthermore, the issue of pass-through
asymmetry is v ery c¢ rucial f or th e conduct of monetary policy. T herefore, t he main
purpose of this study is to examine the degree of ERPT and its asymmetry in the case of

Ethiopia.



1.1 Statement of the Problem

One of the most c rucial issues in s mall ope n e conomies like E thiopia is ERPT. T he
concept of ERPT holds a central p lace in international f inance a nd monetary p olicy
where the former is c oncerned about the role of ERPT in de termining t he a djustment
mechanism of international prices which in turn influence the adjustment of balance of
payment (BOP). Regarding monetary policymakers (central banks), they are p rimarily
interested in the extent and timing of ERPT as a key ingredient of monetary policy and

forecasting inflation (Frimpong and Adam, 2010).

The de gree of ERPT has i mportant implications for expenditure s witching e ffect and
hence current account adjustment, which results from the exchange rate movements. If
the degree of pass-through is hi gh, the e xchange rate c hanges will change the relative
prices of tradables and non-tradables, so that the adjustments in trade balances will be
relatively prompt (Ito and Sato, 2006). However, if the degree of pass-through is low, the
expenditure switching effect will be dampened due to the low responsiveness of import
prices (and hence trade volumes), which thus takes longer time for trade balance to adjust
(Krugman and obstfeld, 2003). Furthermore, if domestic prices in general respond to the
nominal exchange rate depreciation one-to-one (i.e. pass-through is not only to import
prices but to CPI in general), then any export competitiveness from nominal depreciation
would be cancelled out. A combination of nominal depreciation and high inflation leaves

the export competitiveness unchanged (Ito and Sato, 2006).

The e xtent of pass-through also influences the c hoice of the optimal monetary policy

strategy in an open e conomy framework ( Devereux, 2001; Adolfson, 2001; Smets and



Wouters, 2 002; G agnon a nd I hrig, 2004 a nd M onacelli, 2005) . A sit is shown by
Adolfson (2001), the optimal policy reaction and its implications are dependent on the
degree of pass-through. For instance, incomplete pass through makes the exchange rate
channel less effective and the brunt of the adjustment has to be borne by the interest rate
channel. Smets and Wouters (2002) also indicated that in the presence of imperfect pass-
through, changes in the exchange rate carry a cost due to the relative price variability it
creates in the i mport sect or w hich w ill r educe t he i ncentive for t he central b ank t o

actively use the exchange rate channel.

Moreover, a low ERPT is thought to provide greater freedom for pursuing an independent
monetary policy and to make it easier to implement inflation t argeting ( Choudhri and
Hakura, 2001). Adopting inflation targeting re gime demands countries to monitor and,
wherever p ossible, 1 nfluence t he determinants of 1 nflation us ing monetary p olicy
instruments and it is well known that one major determinant of inflation is exchange rate

movement.

Furthermore, linearity and possible asymmetry of ERPT are investigated less frequently,
even though a question whether they exist is important if not crucial for the monetary
authorities (Przystupaa nd Wrobel, 2009). Ani mportant m otivationi st hati f
depreciations have different effects from appreciations, then the fact that the central bank
ignores it d istorts the ¢ onduct of monetary p olicy (Delatte and L épez-Villavicencio,
2010). Also, itis essential to a nalyze p ass-through a symmetry w ith r espect i nflation
environment which is basically based on T aylor’s (2000) h ypothesis w hich s tates that
responsiveness of prices to exchange rate fluctuations depends positively on the level of

inflation.



In E thiopia, t he e mphasis on know ing t he E RPT i s unde rpinned by the fact t hat t he
country imports large amount of primary and intermediate goods which severe as inputs
to the manufacturing s ector. Also the country imports c onsiderable amount of finished
consumer goods. Despite the observed high growth rate of exports, the country suffers
from a continuous and significant trade deficit which reached a value of 6.4 bi llion US
dollars in 2009/10 fiscal year (based on Customs Authority data). Thus, the need to make
the external sector competitive through appropriate exchange rate adjustments has made
the study of ERPT to import and consumer prices in Ethiopia imperative. In addition, the
fact that understanding the impact of exchange rate movements on prices would help to
determine appropriate monetary policy coupled with the recent inflationary environment

in Ethiopia signifies the importance of studying ERPT.

Recent developments in the external sector of the Ethiopian economy revealed that the
National B ank of Ethiopia (NBE) devalued the Birr by 1 0% vis-a-vis the US dollar in
January 20 09 and by August 201 0 it had d epreciated the B irr by s ome 16% s ince
September 2008 (NBE, 2009). In addition, inrecent y ears, the E thiopian e conomy is
facing high inflation especially in food price. Starting from 2005/06 there is a continuous
increase in the price level of goods and services. The highest increase is observed in food
items where it is recorded to be 44.2 and 41.5 percent at national level and Addis Ababa
respectively in year 2008/09 which is the highest ever. Starting from 2003/04 the country
level general inflation rate increased at about 17 percent on average during the past six

years (Own computation based on CSA data).

Concerns are w hat w ould be the implications of these de velopments on t he e xtent of

pass-through on import and consumer prices. Extensive empirical researches exist on the
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theme a cross t he gl obe w ith most of t hem beingont he de veloped or e merging
economies. There are of course few studies which are conducted on the issue of ERPT in
the African context (see e.g. Mwase, 2006; Daniel, 2007, Siaw and Adam, 2010 a nd
Aliyu, et al., 2010). In Ethiopia, Choudhri and Hakura (2003) and Devereux and Y etman
(2002) in their cross country study, founds ERPT to be zero between the period 1997-
2000 and 1975-1999, respectively. Devereux and Y etman (2008) found a hi gher (0.35
percent) degree of pass through for Ethiopia by extending the sample period from 1970 to

2007.

Although these studies are informative, there is a need to take further studies in the area
in E thiopian contextd uet ot he f ollowing r easons. F irst these st udies ar e b asically
conducted to see cr oss country differences in p ass-through and hence ¢ ountry s pecific
studyi st equired s oa st oobt ain more e vidence. Second, there ar e m any new
developments in the Ethiopian economy since 2000, which can affect the degree of pass

through and lead to the need to for further study on the issue under consideration.

Moreover t hese s tudies a pply s ingle e quation est imation techniques. H owever several
recent em pirical studies su ggested the use of Vector A utoregressive models (VAR) in
analyzing ERPT. Since the exchange rate and inflation rate are expected to be influencing
each other in many theoretical models, it seems more appropriate to estimate a system
that would treat both of them endogenous. Thus the use of VAR models would allow the
reverse ¢ ausality fr om price i ndices tot he e xchange rate w hich a voids a rbitrary
assignment of variables as endogenous and exogenous. In sight of this argument, this

study will analyze ERPT to import and consumer prices in Ethiopia using VAR models.



1.2 Objectives of the Study

The main objective of this study is to examine exchange rate pass-through to import and

consumer prices in Ethiopia.
Specific Objectives

e To estimate the degree of ERPT to import and consumer prices

e To check whether ERPT to import price is symmetric or asymmetric with respect
to the direction and size of change in exchange rate

e To see the relationship between ERPT to consumer prices and inflationary

environment (i.e. pass-though asymmetry with respect to inflation environment)

1.3 Significance of the Study

For developing economies, especially countries with large and persistent trade deficit, the
investigation of ERPT to import and consumer prices is an important issue because there
isne ed t o appropriately a djust t heir e xchange r ates t o ensure competitiveness i n the
international market. Ethiopia is highly dependent on imported primary and intermediate
commodities and various technologies w hich serve as input for the existing i ndustrial
sector. The country also import considerable amount of finished consumer goods. Hence,
ERPT to import prices is a significant area of study since it has important implication for
“expenditure-switching” ef fects resulting fromt he e xchange rate movements.
Furthermore, as import price is one of the principal channels through which the exchange
rate af fects domestic prices, it is w orth e xamining t he pa ss-through of e xchange r ate

changest o consumer prices. T hese co nsiderations m ay u Itimately h ave i mportant



implications f or th e a ppropriate o utlook towards in flation-forecasting a nd m onetary

policy as well as the external policy of an economy.

1.4 Scope of the Study

While the literature on exchange rate pass-through is vast, it is also important to note that
there i s no uni form de finition of t he t erm “ pass-through.” The e xpression ERPT is
generally used to refer to the effects of ex change rate changes on one or more of the
following: (1) import and export prices, (2) domestic prices, (3) investments and (4) trade
volumes. Of these four topics, much of the existing research focuses on the relationship
between movements in nominal exchange rates and, import and consumer prices. This is
because, on the one hand, this is the natural ground for studying the pricing practices of
firms and, on the other, a response of import, export and consumer prices to exchange
rate change is usually needed before there is any consequence for investment and trade
volumes (Darvas, 2001). This paper is thus limited in studying the relationship between

exchange rate and aggregate import and consumer price indices.

1.5 Limitations of the Study

For developing countries like Ethiopia, the availability of data continues to be a challenge
for researchers, as it was found to be the case in the this study. Due to this some variables
in the empirical model had to be excluded (such as producer price index) or constructed
(import price index and quarterly G DP). The drawback o f such measures is that, the

quality of estimated results could be reduced.
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1.6 Organization of the Study

The rest o fthe thesis is o rganized as f ollows. Section 2 reviews the theoretical an d
empirical literature related to ERPT. In section 3 Ethiopia’s macroeconomic environment
will be briefly discussed by f ocusing on t hose which have implications for ERPT. The
data used for analysis and the econometric models used for the empirical framework are
described in section 4. Section 5 reports the results of the empirical analysis and section 6

provides conclusion and policy implication.
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2.LITERATURE REVIEW

2.1 Theoretical Literature

2.1.1 Definition of ERPT

According to Goldberg and Knetter (1997) ERPT is defined as “the percentage change in
local currency import prices resulting from a o ne p ercent change in the ex change rate
between the exporting and importing countries”. Also according to Adolfson (2001:17)
the te rm E RPT is defined as t he p ercentage ch ange i n i mport p rice cau sed by an
unidentified shock to the exchange rate. The degree of pass-through possibly depends on
whether this exchange rate movement is caused by a ¢ genuine’ exchange rate shock, or
whether so me o ther d isturbance t o t he eco nomy g enerates an i mplicit ex change r ate

change.

The above definition which takes ERPT as the change in import price due to change in
exchange rate is a narrow definition. A broader definition is the transmission of exchange
rate shock to the overall price level, either to the producer price index (PPI) or to the
consumer price index (CPI) (see e.g. Devereux and Yetman, 2002). “The pass-through
is also dependent on w hether one defines it as partial—only measuring the direct effect
on the price relation, excluding the effect on ot her variables—or total—determining the
entire effect an e xchange rate change c auses, w orking through e very interaction of the

price determination” (Adolfson, 2001).

Pricing-to-market (PTM), which refers to the pricing be havior of firms exporting their
products to a destination market following an exchange rate change, is a closely related
term to ERPT. Particularly, PTM is defined as the percent change in prices denominated

12



in the exporter’s currency due to a one percent change in the exchange rate. T hus, the
greater the degree of PTM, the lower will be the extent of ERPT. In the case where there
isno P TM, i mport pr ices w ill a djust by t he same pr oportion ast he c hange int he
exchange rate and ERPT will be complete. On the other hand, if there is full PTM (i.e. if
exporters ad just prices in their currency by the same p roportion as the ex change rate
change but in the oppo site direction) E RPT to de stination m arket prices will be zero.
More generally, if exporters alter the export prices in their own currency by a proportion
smaller than the exchange rate change, then pass-through is said to be incomplete (Ghosh

and Rajan, 2000).

2.1.2 Theoretical Models of ERPT

In the previous section, two definitions of ERPT are put forward; namely the narrow and
broad definition of ERPT. Much of the theoretical literature on pass-through analyzes the
degree of pass through to import prices. Thus, most of the theoretical models which are
going to be discussed in this section are based on the narrow definition of ERPT which
defines it as the percentage change in local currency import prices resulting from a o ne
percent ¢ hange in the exchange rate be tween the e xporting a nd i mporting ¢ ountries.”

Subsequently, different theoretical models of ERPT will be reviewed.

The starting point to study the link between exchange rate and domestic prices is the law
of one price (LOP) which states that the price of identical commodities sold in different

market should be the same when it is converted into the same currency (Pilbeam, 1998).

*Except McCarthy’s (1999) model
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The LOP is mathematically expressed as follows;

Where P, isthe dom estic price i ndex, E: isthe n ominal ex change r ate ( defined as
domestic ¢ urrency pe r uni t of f oreign), a nd P’ represents f oreign p rices. (Relative)
purchasing power p arity t ests u se price i ndices acr oss co untries t o t est w hether t his

relationship holds.

If we consider the LOP in logarithmic form we will have the following;

Where p, p,* and e, are the natural logarithm of import price, export price and nominal
exchange rate respectively. The LOP implies that y = A = 1 in which case changes in the
exchange rate co mpletely p ass through to the domestic price of the traded good. This

simple expression forms the basis of analyzing the long run pattern of ERPT.

Based o n this f undamental r elationship v arious r esearchers d evelop d ifferent more
advanced models to an alyze t he d egree o f p ass-through. A ccording t o Goldberg and
Knetter (1997) and C ampa and G oldberg (2002) E RPT s tudies c onsider t he e xtent t o
which ex change r ate m ovements ar e p assed-through i nto t raded goods pr ices, v ersus
absorbed in producer profit margins or markups. O ften these studies 1ook at indices of
industrial c oncentration or m arket pow er to e xplain pa ss-through di fferences or PTM.

Based on this, their analysis starts form the following basic model;
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Where, ¢, is an error term and vy is the ERPT coefficient. The ex tent of p ass-through
coefficient is based on the value of y. A one to one response of import prices to exchange
rate is known as a complete ERPT (y=1) while the case where pass-through coefficient is

less than 1 (y<1) is known as partial or incomplete ERPT.

However according to Campa and Goldberg (2002) this reduced form equation (whether
in log levels or growth rates) is problematic for hypothesis testing because it represents a
non-structural s tatistical re lationship. M ore s pecifically, C ampa et al/. (2005) indicated
that E q. (2.3) is purely statistical r elationship between ex change r ates and prices, and

does not have a meaningful economic interpretation.

The micro-foundations of pricing b ehavior by exporters are a b etter s tarting point for
generating more meaningful specifications based on economic theory that are appropriate
for hypot hesis t esting. Hooper a nd M ann ( 1989), G oldberg a nd K netter ( 1997) and
Barhoumi (2006) considered a representative foreign firm having some degree of control
over the price of its goods in an importing country. They assume that this representative
firm establishes the price of its exports to country i in its own currency (P¢*') at a markup

(Lit) over its marginal cost of production (Cj, '), that is:

The im port price in the d omestic currency P™' is obtained by multiplying t he e xport
price P;*' by the exchange rate of the importing country i, Ey, that is,

m,i __ X1 _ *
Pt - Eit Pt - Eit }\/it Cit ....................................... (25)
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The markup is assumed to respond to both demand pressure for the e xporting c ountry
(Yi*) and c ompetitive pressure in the i mporting ¢ ountry. Competitive pr essure in the
importing country is measured by the gap between the competitor prices in the importing
country market (Pj) and the production cost of exporting firm. T herefore, according to
Hooper and Mann (1989) the markup Aj is given by;

Aie={Pi/(ExCi)"Yi" 0O<a<land0<B<I...... (2.6)

Substituting Eq. (2.6) in to (2.5), we have
Ptm’i :(Eit Cit*)l ¢ Pita Yi,tB .......................................... (27)

If we take the logarithm of Eq. (2.7), the ERPT, defined as the partial elasticity of import
price w ith respect t o e xchange r ate, i s ( 1-a). However, th is e quation h as lim itation
because the pass-through of exchange rate and foreign cost into import price are the same
and this restriction does not necessarily hold in practice. Indeed, Bache (2002) argues that
exchange rates are more variable than costs, and a reasonable conjecture is that exporters
will be more willing to absorb into their markups changes in exchange rates than change
in costs, which are likely to be permanent. Moreover, Athukorola and Menon (1995) have
provided purely economic reasons to justify that the coefficient restrictions may not hold

(Barhoumi, 2006:928).

Campa and Goldberg (2002:5-6) hy pothesized a similar, yet more general, model. T he
pricing e quation of an exporter from c ountry x -- and its el asticity o f r esponse to an
exchange rate movement -- depend on the structure of demand and costs confronting the
exporter. If the import prices of country P,™, are the dependent variables, the pricing rule

of the foreign exporters x supplying j is:
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P™ =EP" =EA (Pt /Pt> (A (/20 799 19 IO X )

Where }th,j :Ptx’j/ CtX’j, wa’j >0, CEX’j, CYX’j >0

A represents the markup rate of prices over costs for the ex porter. Markup rates are

industry specific and depend on t he demand curve facing exporters x in country j. This
demand depends, in turn, on P ™/P, the prices of imports relative to prices of country j
producers. C ;™7 is the marginal cost function of the exporter in his own currency. This
exporter m arginal ¢ ost functioni s increasing i n e xport m arket w ages, W, * 7 and
increasing in country j demand conditions Y. The exchange rate is an argument in the

exporter’s cost function to the extent that the exporter relies on i mported inputs or has

other costs that move with the relative value of the destination market currency.

All the above models of ERPT are fundamentally grounded in partial-equilibrium setups
which a rise f rom th e problem o fa s ingle e xporter/importer o r f rom th e in dustrial
organization of one industry. This approach ignores the view that ex change r ates are
endogenous economic variables and looks at the impact that an exogenous exchange rate
movement has ont he resulting e quilibrium price in the industry. H owever, e xchange
rates are by definition the relative prices of currencies and are endogenous variables in
which their value gets determined within a general equilibrium context, alongside other
asset prices. T he ef fect o f an y m ovements in ex change rates on prices will therefore
depend on t hree issues: 1) the und erlying s hock w ithin the e conomy t hat i nduced the
exchange rate to move; 2) the mechanisms within the model that 1ead to a relationship

between the underlying shock, the exchange rate and import prices; and 3) the time frame
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of interest for understanding the relationship between exchange rates and import prices

(Campa et al., 2005:3).

The second strand o f literature embeds a m ore general-equilibrium a pproach, w hereby
prices are sticky in one currency, i.e. set in advance of the realization of the exchange rate
by exporters. In their pioneering work, Obstfeld and R ogoff (1995) introduced nominal
rigidities and market i mperfections into a micro-founded dynamic general e quilibrium
model. However, PPP was maintained at all times, and the pass-through was complete.
Betts and D evereux ( 1996, 2000) cited in Bailliu a nd F uji (2004) then de veloped an
extended v ersion of t he O bstfeld-Rogoff model a llowing for PTM. More p recisely,
whereas the tw o m odels f eature th e s ame s imple f orm o f p rice rigidity (prices are
predetermined for one period), they differ in the assumed pricing strategy of firms. In the
Obstfeld-Rogoff-model, nominal prices are set in producers’ currencies (PCP) while in
the B etts-Devereux m odel, a fraction o f firms is allowed to s et prices in d estination
countries’ currencies (LCP).* Also, assuming sticky prices and the exchange rate being
an en dogenous v ariable, t hese m odels d emonstrate t hat ERPT i s afunctiono ft he
underlying shocks in the economy and the given competitive structures of the industries

involved.

However, these early models neglected several important aspects. In particular, neither

the o riginal O bstfeld-Rogoff-model nor t he B etts-Devereux-model e  xplicitly

* When prices are determined in the exporter’s currency (PCP) ERPT tends to be much
larger than when prices are set in the importer’s currency (LCP). In the extreme case of a
purely exogenous exchange rate shock, ERPT would be one under PCP and zero under

LCP.
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distinguishes different s tages of t he di stribution ¢ hain. M ore r ecently, a s trand in the
literature has been established that considers imports as intermediate goods that undergo
non-traded production order d istribution pr ocesses be fore be ing ¢ onsumed. T hese
production or distribution channels may dampen the impact of exchange rate shocks on
consumer prices. Hence, imperfect p ass-through into consumer prices may be observed

even in the case of PCP (Stulz, 2006).

McCarthy (1999) introduced a new analytical approach to examine ERPT which seems to
address these issues. He applied the model of pricing along a distribution which captures
the endogenous nature of the exchange rate and p ermits one to track the pass-through
from e xchange r ate f luctuations to e ach s tage of t he di stribution ¢ hainin a s imple
integrated framework. According to McCarthy, the model has a si milar structure to that
of C lark ( 1999), w ho studies r esponses of pr ices at d ifferent pr oduction stagest o
monetary policy shocks, which however does not explicitly include exchange rates and

import prices”.

McCarthy’s model basically put inflation at each stage-import, producer and consumer-in
period t is assumed to be comprised of several components. The first component is the
expected inflation at that stage based on the available information at the end of period #-1.
The second and third are the effects of period ¢ domestic “supply” and “demand” shocks

on inflation at that stage. The fourth component is the effect of exchange rate shocks on

> Also the pricing along the di stribution m odel was us ed by di fferent previous s tudies

such as Blachand (1983) and Christiano et al. (1997) cited in Hahn (2003)
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inflation at a particular stage. Next are the effects of shocks at the previous stages of the
chain. Finally, there is the shock that belongs to that stage. The shocks at each stage are
that portion of a stage's inflation that cannot be explained using information from period
t-1 plus ¢ ontemporaneous information a bout do mestic s upply and demand variables,
exchange rates, and inflation at previous stages of the distribution cycle. T hese shocks
can be thought of as changes in the pricing power and markups of firms at these stages

(McCarthy, 1999:4).

Two features of the model are worthy of note. First, the model allows import inflation
shocks to affect domestic c onsumer inflation both directly and indirectly through their
effects o n producer i nflation. Second, t here i s no ¢ ontemporaneous f eedback int he
model: for example, consumer inflation shocks affect inflation at the import and producer

stages only through their effect on expected inflation in future periods.

Under these assumptions, the inflation rates of country i in period ¢ at each of the three

stages —import, producer and consumer — can be written as:

m m s d e

T = Et_l(ﬂ: it) T 01i€it T 02i€it T 03i€it T €t vvvvvrrriiiiiinnennnn, (1)
W w s d e m w

Ty =Ea(@m i) * P +Pagic t Psigic T Paigic TEi ... (2)
c _ C S d e m c

it = E1 () + Y€’ + v2i€i” + ¥3i€it” T Yai€it | TY5i€it TEit weeeennn. (3)

Where n, n" and 7% are import price, producer and consumer inflation respectively;
d .

gir’, € and g;° are supply, demand and exchange rate shocks respectively; €;",g;" and

i are im port, producer a nd consumer pr ice inflation s hocks,a nd E.;(.) ist he

expectation of a variable based on t he information set at the end of the period t-1. The
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shocks are assumed to be serially uncorrelated as well as uncorrelated with one another

within a period.

To c omplete t he m odel, M cCarthy pr oceeds by specifying the supply, de mand, a nd
exchange r ate sh ocks.® In a ddition t he m odel i ncorporates t he ¢ entral ba nks r eaction
function and money demand to capture the reaction of monetary policy to exchange rate
fluctuations. The reaction function relates short-term interest rates (7;) to the previously
cited variables in the model as cen tral banks use the short-term rate as their monetary
policy instrument. The money demand function relates money growth (Am;,) to the other

variables in the model.

d MP
rit = B¢ (1i) + Ciigi® + Coigy” +Cxigil” + Cuigi " +Csigi" + Coi€it- + €it - vennennnn. 4)
_ s d e m w c MP MD
Amj = E¢1(Amy) + diigie + daigie tdsigie tdaigic tdsigie +deigie +drigic e ... (5)
Finally, to express the model in standard format and to make it plausible for estimation it

is assumed that the conditional expectations E(.) in equations (1)-(5) can be replaced by

linear projections on lags of the variables in the system (McCarthy, 2000:8).

Generally, given the theoretical underpinnings on the pass-through of shocks on prices,

the m odel of pricing along a distribution c hain w hich c onsiders the effects o f sh ocks

® To identify aggregate demand and supply shocks and exchange rate shocks, he made the
following assumptions. (1) Supply shocks are identified from the dynamics of oil price
inflation denominated in the local currency. (2) Demand shocks are identified from the
dynamics of the output gap in the country after taking into account the contemporaneous
effect of the supply shock. (3) Exchange rate shocks are identified from the dynamics of
exchange rate appreciation after taking into account the contemporaneous e ffects of the

supply and demand shocks.
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(exchange rate and other external shocks) on prices at different stages of distribution is of

great interest for our analysis.

2.1.3 What Determines ERPT?

Theoretically, sev eral factors have b een p roposed as d eterminants o f ERPT. S ome of
these determinants are micro in nature while others are macroeconomic factors. From the
micro perspective, behavior of exporting firms, which adopt PTM strategies and specific

industry and market characteristics, can be mentioned.

The t heoretical literature de veloped over t he p ast t wo de cades ha s pr ovided di fferent
explanationsonw hyt he E RPT i si ncomplete. O ne pos sible explanation f or the
incomplete nature of ERPT is the fact that exporters adjust their prices to exchange rate
change in order to maintain their competiveness in destination market (PTM). PTM is
impractical in a perfectly competitive market because in such markets export prices are
set to be equal to marginal cost of production. On the other hand, when the e xporting
firms’ margins are positive, PTM can become a sustainable strategy for the exporters, in
which case the m easured p ass-through of e xchange rate changes t o i mport a nd ot her
domestic prices, such as producer and consumer prices, will be less than one. Thus the
size ofthe ERPT will be affected by t he ability of e xporters to absorb e xchange rate
shocks w ithin th eir p rofit m argins (Gaulier ef a /., 2006: 9). PTM a nd t he r esulting
optimal markup is in turn determined by price elasticity of demand and market share in

the destination market.

In a ddition to P TM a nother important d eterminant o f E RPT is in dustry specific and

market ¢ haracteristics. Under th is, the degree of ¢ ompetition, r elative do mestic and
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foreign shares in the market (Dornbusch, 1987) or import penetration, the e lasticity o f
import/export de mand and s upply, product s ubstitutability and di fferentiation (Menon,
1995 and Y ang, 1997), and t he pe rceived r eaction of incumbent i ndustry ¢ ompetitors
(Dornbusch, 1987) are included. I f exporting firms have large dom estic a nd f oreign
market share for a product, then they are usually willing to absorb a proportion of the
exchange r ate ch ange s o t o maintain t heir m arket sh are. T his is p articularly so if the
industry is highly competitive. If the destination market is highly competitive, consumers
will be having many substitutes, making them relatively price-sensitive. Thus exporting
firms may try to ke ep their m arket s hare by absorbing e xchange r ate c hange in their
markups. The willingness to accept lower domestic unit prices (due to low markup) in
turn leads to lower ERPT. For example, exports to certain competitive industries in the
US,s uch asa utosa nda Icoholic be verages, s howedr elatively hi gh PTM and

corresponding lower ERPT as exporters try to preserve market share (Knetter, 1993).

However, i fe xporters donot f ace m uch ¢ ompetition (i.e. thei ndustry ish ighly
differentiated) their prices may be somewhat less responsive to exchange rate changes. In
this s ituation, P TM will be 1ower and the c orresponding pass-through will be hi gher.
Hence, if firms operate in imperfectly competitive industries and have a 1 arge share of
imports in aggregate domestic sales, the degree of pass through will be high. In related
work Dornbusch (1987) and Goldberg and Knetter (1997) show that markets which are
not perfectly competitive may experience a range of pricing responses to exchange rate
fluctuations resulting in a greater pass-through effects. Also, Feenstra et al. (1996: 188)
cited in Daniel (2007) indicated that an exporter with low market share may have less

power to absorb ex change rate ch anges. H owever, as the e xporter’s market share and
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market power increases the incentive to PTM decreases. In such a case t he exporter is
likely to pass on any increase in costs brought about by d epreciation in the importer’s

currency, and thus, the ERPT is likely to be high.

The degree of the substitutability of the imported goods in the domestic market is another
factor which determines the degree of pass-through. If the imported good has a domestic
substitute, regardless of it being a final or intermediate good, the pass-through is smaller,
as firms and consumers are eager to buy the cheaper domestic goods. However, this may
not r ealize ifaco mmon f actor increases b oth th e in ternational a nd d omestic p rice
simultaneously. T herefore, r elative price d ifference an d t he d egree o f su bstitutability
become more i mportant in such cases ( Yiinciiler, 2009). Concerning this Y ang ( 1997)
shows the existence of negative relationship between the size of ERPT and the degree of

substitution among different products in the industry.

The de gree of E RPT i ntoa ggregate p ricesm ay also bea ffected by va rious
macroeconomic variables such as the prevailing exchange rate policy or regime adopted
by a n 1 mporting c ountry, i nflationary e nvironment, trade ope nness and t he pe rceived
nature of exchange rate c hange. T heoretically, if a country adopts a flexible exchange
rate regime the more will be the exchange rate volatility and the lesser will be the degree
of pass through to import prices. This means when exchange rate is highly vol atile the
degree of pass through will be 1ow due to menu cost and firm’s incentive to maintain
their market share. In support of this, Barhoumi (2006) found that countries with fixed
exchange rate regimes (low exchange rate volatility) experience a higher long-run pass-

through than floating exchange rate regimes (high exchange rate volatility).
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The trade openness of the i mporting ¢ ountry is a nother de terminant of E RPT from a
theoretical stand point. The more a country is open to trade, the higher will be degree of
pass t hrough t o i mport prices due to hi gh ¢ ompetition e xporting firms face and | ow
capability to a bsorb e xchange r ate ¢ hanges i n t heir m arkups. H owever, t he pi cture
becomes more ¢c omplex onc e w e t ake i nto a ccount t hat i nflation ¢ ould be ne gatively
correlated with openness, as empirically found by R omer (1993). This gives rise to an
indirect channel, whereby openness is negatively correlated with inflation and hence with
pass-through ba sed on T aylor’s h ypothesis. The di rect and i ndirect ¢ hannels g 0 i n
opposite d irections a nd t he ove rall s ign of t he c orrelation be tween pa ss-through a nd

openness can thus be either positive or negative (Aliyu et.al, 2010).

Another main macro determinant of ERPT is the prevailing inflation environment in the
importing country. Since the late 1980s there has been a general decline in the extent of
ERPT i n many i ndustrial countries. F ollowing t his, Taylor ( 2000) put f orward a

hypothesis which states that the observed decline ERPT to aggregate prices is the result
of a 1 ow inflation e nvironment. Taylor e xplains t he 1 ink b etween i nflation a nd p ass-
through in terms of a m odel of firm be havior ba sed on staggered p rice set ting an d
monopolistic competition. As firms set prices for several periods in advance, their prices
respond more to cost increases (due to exchange rate depreciation or other sources) if cost
changes are perceived to be more persistent. Regimes with higher inflation tend to have
more persistent costs. He argued that degree of pass-through is endogenous to a nation’s

monetary policy and monetary stability.

The degree of pass-through is also affected by the duration (persistence) of exchange rate

shock. According t o Taylor ( 2000) if t he s hock di splays non -volatile a nd pe rsistent
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characteristic, then willingness of firms to reflect such a shock onto their prices increases.
Otherwise, if the shocks are perceived to be volatile or temporary, then, firms prefer to
make adjustment on t heir profit margins instead of reflecting them on do mestic prices.
This is because the high costs of changing prices, as well as the possibility that frequent
changes in unit sales prices (in the destination market’s currency) can adversely affect a
firm’s r eputation, m ay prevent firms from pa ssing t hrough t emporary f luctuations i n
exchange r ates. W hen exchange r ate ch anges are | arge o r ap pear to be p ermanent,
however, e xporting firms are more likely to pass through the changes to avoid a sharp
reduction in their profit margins. I n general, the greater the persistency and lower the

volatility of the external shocks, the higher will be the degree of pass-through.

Last butnot1east the size o f the economy co uld also d etermine the degree o fp ass-
through. The conventional wisdom had long been that for a large country, the inflationary
effect of currency depreciation or import price shock on domestic prices is expected to be
lower t han that for a small economy. T her ationaleisthatar iseinpriceswillbe
counteracted by a fall in world prices through 1ower world demand, thus, reducing the
pass-through effect, whereas a small country would have no effect on international price
of the good, which leads to a higher pass-through (McCarthy, 2000). More recent studies,
on the other hand, have shown that the evidence on s izable difference in the degree of
pass-through b etween small and 1 arge co untries is not so clear or less than ex pected

(Frankel et al., 2005; Murray, 2008 cited in Yiinciiler, 2009).
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2.1.4 Causes of Asymmetric Pass-through

Many e mpirical s tudies ¢ onducted so f ar assume a sy mmetric | ong-run r elationship
between the price level and the exchange rate. However, there are various reasons (both
micro an d macro) w hy t he r elationship b etween p rices a nd ex change r ate m ay b e
asymmetric. Knetter ( 1994), Peltzman ( 2000), Pollarda nd C oughlin ( 2003),
Wickremasignghe a nd S ilvapulle, (2004) and D elatte an d L 6pez-Villavicencio ( 2010)

examine how asymmetry might arise in the case of ERPT.

On the microeconomic side, market share, binding quantity constraint, product switching
and menu cost are identified as causes of asymmetric pass through (Pollard and Coughlin
2003). Knetter (1994) argues that if local and exporting firms that are trying to establish
market-share are confronted with trade restrictions, then a currency ap preciation of the
importing country might cause PTM (in this case, lowering of prices) to be greater than
the rise in prices during periods of depreciation. This would imply greater pass-through

during episodes of appreciation than depreciation.

The market share model for asymmetric p ass-through is also discussed by Pollard and
Coughlin (2003). If the goal of a firm is to maintain its market share despite fluctuations
in the exchange rate, the firm will try to keep its prices constant by adjusting their mark-
ups (Pollard and C oughlin, 2003: 6). T hus, an appreciation of the i mporting country's
currency will give foreign firms the opportunity to lower the import prices and thus to
rise their market share, while keeping their mark-ups constant. On the contrary, in order
to preserve their market share in the case of depreciation, the firms will have to absorb a

part of the inflationary impact that will determine a decline in their mark-ups. Given the
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fact that the foreign firms' actions are restricted by the size of their mark-ups, the pass-
through will be higher for appreciation than for depreciation which makes pass-through

asymmetric (Marston, 1990: 220).

Another e xplanation for asymmetric pass-through is production s witching. P roduction
switching d escribes th e fact that firms will tend to s witch to wards in puts p roduced in
their ow n ¢ ountries w hen t he e xchange r ate depreciates and s witch t owards i mported
inputs w hen e xchange r ate appreciates. This is b ecause i ft he firm’s h ome cu rrency
appreciates 1 mported i nputs be come c heaper and the firm will s witch to a production
technology that m aximizes t he us e of 1 mported i nputs. But, i ft he ho me ¢ urrency
depreciates imported i nputs b ecome m ore ex pensive and the firm will switch to 1 ocal
input intensive production technologies implying zero pass-through’ (Ware and Winter,
1988). Thus according to the production switching model, ERPT is greater during periods

of appreciation than depreciation.

The bi nding qua ntity constraints t heory of a symmetric E RPT s upposes t hat b inding
quantity constraints arise when the ability of the exporting firm to increase sales as the
importing country’s currency appreciates is limited. Quantity constraints faced by firms
may arise because o f trade restrictions such as quotas that I imit i mports, or v oluntary
export restraints. Constraints may also arise because of firm or industry specific factors
such a s 1 imitations on a firm’s a bility t o e xpand i ts pr oduction ¢ apacity. U nder t his
scenario, w hen t he ex change r ate increases, the firm raises its markup to maintain its

price i n t he i mporting ¢ ountry. T herefore, r ather t han i ncreasing sal es t he firm may

7 assuming the extreme case in which the firm can switch entirely from use of imported

inputs to local inputs without cost

28



increase its profit m argins. H owever, w hen t he e xchange r ate d ecreases, t he qua ntity
constraint is not binding. The firm may reduce its markup but still allow its price in the
importing country t o r ise. Pass-through is ¢ onsequently higher w hen t he i mporting

country’s currency depreciates than when it appreciates (Pollard and Coughlin, 2003: 8).

The menu costs theory of asy mmetric p ass-through proposes that a firm may respond
asymmetrically d epending on t he s ize of exchange r ate c hange (i.e. large an d s mall
changes in the exchange rate change). According to Pollard and Coughlin (2004) the cost
of changing prices enlarges the probability that firms will adjust the invoice price only if
the change in the exchange rate is above some threshold and asymmetry in pass-through
depends on t he c urrency of i nvoice. W hen 1 mports a re invoiced i nt he importer’s
currency, a small change in the exchange rate which is below a given “threshold” will not
affect local prices because the foreign firm will absorb the change in the exchange rate
through the price it receives (expressed in its currency) which results in a zero ERPT. But
if the change in the ex change rate is significantly above the “threshold”, the firm will
adjust its price, resulting in partial or complete pass-through depending on the size of the
price adjustment. Therefore, with invoicing in the importer’s currency, pass-through will
be larger when exchange rate changes are large than when they are small. However when
imports are invoiced in exporters currency, small changes in exchange rate result in large

pass through than large change in exchange rate (Pollard and Coughlin, 2003: 9).

On t he m acroeconomic si de, monetary pol icy a nd business-cycle m ight r esult in
asymmetric p ass-through in the short run. Monetary p olicy af fects the level o f p ass-
through to the general level of prices and might induce asymmetric ERPT. A monetary

policy stance that is sufficiently reactive to inflation can insulate consumer price inflation
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from the effects o f d epreciation. M ore sp ecifically, an ti-inflationary m onetary po licies
may imply that countervailing m easures are implemented more after d epreciation than
after an appreciation. Under this assumption, depreciation will affect prices less than an

appreciation in the short-run (Delatte and Lopez-Villavicencio, 2010:6).

The pos ition in t he bu siness-cycle w hen t he ex change r ate v ariation t akes p lace al so
triggers asy mmetric responses. In fact, i1f the devaluation takes place in the midst of a
recession then prices might increase less than they would decrease after an appreciation.
The reason is that devaluations often result from a downward adjustment of the domestic
aggregate demand. T he resulting recession could act to depress d omestic prices, hence
implying t hat dom estic pr ices do not r espond m uch t o e xchange r ate de preciation.

(Delatte and Lopez-Villavicencio, 2010:6).

2.2 Empirical Literature

The vast body of literature concerning ERPT can be broadly classified as those done at
micro level and those which are conducted at macro level. Studies conducted at micro
level focused in examining ERPT into disaggregated import prices of specific domestic
industries. On t he ot her ha nd, those ¢ onducted at m acro 1 evel e xamined E RPT i nto
aggregate price indices and can be further classified in two categories. The first category
examines the degree of pass-through into aggregate import prices while the second one
has analyzes pass-through into the consumer prices. Among these, some are conducted on
country level while others are cross country comparisons. In general previous studies try
to analyze the following basic issues concerning ERPT: 1) estimate the degree of pass-

through to various price indices 2) try to explain why pass-through is incomplete and why
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it is declining 3) whether it is a macro or micro phenomenon 4) why pass-though is lower
for dom estic prices t han i mport prices and 5 ) w hether pa ss-through i s s ymmetric or
asymmetric. Against this general background, even if it is impossible to survey the vast
literature re volving around ER PT, empirical evidence o fasel ected industrialized;

emerging and developing countries will be briefly discussed in the next section.

Numerous empirical studies have estimated the degree of ERPT to import, and consumer
prices. There are also few studies which estimate the degree of ERPT to export prices.
Menon ( 1995) m ade a ¢ omprehensive s urvey of 1 iteratures on E RPT. T he e mpirical
studies reviewed in his survey w ere ¢ onducted on i ndustrialized e conomies, in w hich
most of them are on U nited States (US). Many of these studies concluded that ERPT is
incomplete though its extent varies significantly across countries. The main factors that
influence the degree of pass-through across countries are the size and openness ofthe
individual e conomies. F urthermore, t he pa ss-through r elationships w ere f ound t o be
largely stable over time. In some studies the pass-through was asymmetric, which implies
that th e ra te of pa ss-through i s di fferent dur ing e xchange r ate a ppreciations a nd

depreciations.

Goldberg and Knetter (1997) found that the response of domestic prices to exchange rate
movement is only partial in US. On average only around 60 pe rcent of exchange rate
changes are passed on to import prices in the US. However, the response of domestic US
price to exchange rate fluctuations vary from sector to sector and a considerable portion
of the muted price responses seem to emanate from changes in markups on export prices.
Similarly Yang ( 1997) s tudies ERPT in US manufacturing industries a nd i ts ¢ ross-

sectional va riation. The study shows that pa ss-through i s i ncomplete (on av erage 3 2
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percent in the short run and 42 percent in the long run) and varies across industries. In the
cross-sectional study ERPT is found to be higher in industries with a higher degree of
product differentiation and a lower elasticity of marginal cost. The study also shows a
negative relationship between import share and ERPT. Recently, Marazzi et al. (2005)
investigates ERPT to import price in US. They found a sustained decline in ERPT to US
import prices, from above 0.5 during the 1980s to somewhere in the neighborhood of 0.2

during the last decade (1993-2004).

McCarthy (2000) presents a comprehensive study of ERPT on t he aggregate level for a
number of industrialized ¢ ountries which include the US, G ermany, Japan, France, the
United Kingdom, Belgium, Netherlands, Switzerland and Sweden. He estimates a VAR
model us ing i mport, producer and c onsumer price data from 1976 up until 1998. The
findings of the study show that exchange rates and import prices have a modest effect on
domestic price inflation over the post-Bretton Woods era. The pass-through is found to be
stronger in countries with a larger import share. The rate of pass-through is, furthermore,
shown t o b e pos itively ¢ orrelated w ith t he ope nness of t he ¢ ountry a nd w ith t he
persistence of and exchange rate change, and negatively correlated with the volatility of

the exchange rate.

An (2006) also analyzed the extent of ERPT at different stages of distribution - import
prices, producer prices and consumer prices - for eight major industrial countries: United
States, Japan, C anada, I taly, U K, F inland, Sweden a nd S pain. The s tudy f ound
incomplete E RPT i n many hor izons, t hough ¢ omplete p ass-throughi s obs erved

occasionally. The study also revealed that the degree of pass-through declines along the
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distribution chain. Moreover the time needed for complete pass through becomes longer

along the distribution chain.

Campa and Goldberg (2002) using quarterly data from 1975 through 1999 of 25 OECD
countries, documented the prevalence of PCP and L CP in short-run and long-run pass-
through e lasticities respectively. Att hel evel of a n a ggregated i mport bundl e, t he
evidence a cross co untries is s trongly s upportive of incomplete exchange r ate p ass-
through in the short run (defined as one quarter). They also reach at similar conclusions
about the prevalence of partial pass-through into import prices at a more disaggregated

industry level.

Campa et al. (2005) estimated short and long-run pass-through elasticities for European
countries between the period 1989 and 2004. The results obtained confirm that ERPT is
high, although incomplete, in the short-run, and different across industries and countries.
Long-run elasticities are higher, although estimated elasticities are still lower than unity,
except for the traditionally more inflationary economies and for commodities. In general,
the equality of pass-through elasticities among the different industries in each country or
for the different countries given an industry was not rejected in the long-run. They have
also tested for structural changes in pass-through rates since the introduction of the euro
by braking the sample period into two (from1989 to 1997 and 1998 to 2004). They found
apparent decline in the estimated point elasticities for two-thirds of the industries though
it is not statistically significant. Based on this they concluded that there is a statistically

significant trend towards lower pass-through rates for manufacturing industries.
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Proceeding to s tudies which are ¢ onducted o n de veloping ¢ ountries, Rowland ( 2003)
examines ERPT for Colombia using V ector error correction model (VECM) and found
ERPT to be incomplete both to import and domestic prices. He found that import prices
respond quickly to an exchange rate change (80 percent within 12 m onths) while pass-
through is modest for producer prices (28 percent) and very limited for consumer prices
(less than 15 percent). An exchange rate shock does, therefore, only have little impact on

consumer price inflation.

Ito and S ato (2006) analyze ERPT in post crisis A sian e conomies and found that the
degree of pass-through to exchange rate shocks varies across the different price indices:
the pass-through effect is the largest on the import price index, the second on PPI and the
smallest on CPI. The degree o f ex change rate pass-through to import prices was quite
high in the crisis-hit countries while the pass-through to CPI was generally low, with a

notable exception of Indonesia.

Aziz (2009) estimates ERPT into import, export and domestic prices for Bangladesh over
the period 1973 to 2007. The estimated results from the full sample demonstrate that the
transmission of exchange rate changes is significant and ‘complete’ to import, and export
prices. However, ERPT to producer and c onsumer prices is found to be only  partial’
implying that degree of pass through declines along the pricing chain. The recursive VAR
suggests that response o f d omestic prices to exchange rate d evaluation is p ositive and
larger in the long-run compared to the short-run. The rolling regressions demonstrate that
sensitivities of e xport and i mport prices t o the e xchange r ate ha ve been ¢ onsistently
around 1 unt il the early part of this decade. Chew et al. (2009) also analyze ERPT for

Singapore. T hey found that ERPT to import prices is c omplete, w ith ¢ hanges in t he
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exchange rate fully reflected in import prices by the fourth quarter of the shock. ERPT to
consumer prices is found to be fairly modest were 1 percent appreciation in the NEER
leads to a 0.1 percent decline in the domestic consumer price in the short run and a 0.4

percent decline in the long run.

Zorzi et al. (2007) estimate the magnitude of ERPT in emerging economies. They found
that ERPT is higher for import prices than for consumer prices implying that degree of
pass through de clines along the pricing c hain. Also their analysis p artly ove rturns the
conventional wisdom that E RPT is always c onsiderably hi gher in “emerging” than in
“developed” eco nomies. Particularly, they f ound that inl ow i nflation emerging
economies (notably the Asian economies) pass-through to consumer prices is rather low
just like advanced countries (such as US and Japan) which are included in their study. In
addition they test T aylors (2000) h ypothesis by simple c orrelation m ethods and found

that positive and statistically significant connection between inflation and ERPT.

Bhattacharya et al. (2011) analyzed ERPT for India using a monthly dataset from 1997 to
2000. They used a CVAR model involving six variables: output, oil price, import price,
domestic p rice, ex change r ate an d sh ort-term n ominal in terest rate. T he s tudy f ound
evidence of incomplete ERPT. Their finding also shows that, even if interest rates do not
affect aggregate demand implying the absence of inflation-output trade-off, the existence
of s trong b ut incomplete p ass-through shows the f act th at in terest ra te can i mpact
inflation through the exchange rate channel (i.e. the empirical evidence revealed that the
policy rate can influence prices through its impact on t he exchange rate). Based on this

finding they concluded that in India (a country with weak financial development but high
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trade integration), the most effective mechanism through which monetary policy impacts

inflation runs through the exchange rate.

In Af rica, Canetti a nd G reene ( 1992) shows that apart f rom monetary ex pansion,
exchange rate movements affect consumer price inflation in sub-Saharan A frica (SSA).
In particular, they find that exchange rates have a significant “Granger causal” impact on
prices in Tanzania, Sierra Leone, and the Democratic Republic of Congo, which is linked
to the high inflation episodes in these economies. Kiptui et al. (2005) found incomplete
ERPT for Kenya during the p eriod 1972 -2002. Exchange r ate sh ocks account for 4 6
percent of the variation in inflation in the first year, peaking at 57 percent in the third
year. Even if an exchange rate shock leads to a sharp increase in CPI inflation, it dies out
after four y ears. Similarly, Choudhri a nd H akura (2001) in their cross country s tudy

found incomplete pass-through for African countries during the period 1997-2000.

Mwase ( 2006) ex amines t he ef fect o f ex change r ate changes on consumer p rices i n
Tanzania using S VAR model ba sed on qua rterly da ta ¢ overing t he pe riod be tween
1990Q1 to 2005Q1. The empirical results indicated that ERPT to consumer prices is low,
significant and pe rsistent t hroughout t he r eview pe riod. T he s tudy a Iso a nalyzed t he
effect of change in monetary policy regime on ERPT by the dividing the sample into the
periods be fore and a fter 1995 Q4. Sample 1 ( 1990Q1 to 1995Q3) ¢ aptures t he p eriod
characterized by pa ssive monetary policy with high and volatile inflation and nominal
exchange r ate m ovements w hile S ample 2 ( 1995Q4 t 0 2005Q 1) ¢ aptures the pe riod
characterized by de preciation a nd declining a nd s table inflation. T he de gree of pa ss-
through in the second sample was found to be very low (almost zero) compared to the

first sub sample.
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Aliyu, et al.(2010) investigates the de gree ERPT to i mport a nd ¢ onsumer p rices in
Nigeria between 1986 and 2007 o n the basis of VECM. Using t he i mpulse r esponse
function, t hey e stablish t he de gree of pa ss-through t o i mport a nd c onsumer prices in
Nigeria during the period under review to be incomplete (low), persistent and significant.
They also found that ERPT is slightly higher in the import than in the consumer prices
which s uggest t hat pa ss t hrough d eclines a long t he pr icing ¢ hain i n Nigeria. A one
percent shock to exchange rate, for instance, results in 14.3 and 10.5 percent pass-through

effect to import and consumer prices four quarters ahead, respectively.

Frimpong and A dam (2010) analyzed the e ffect of exchange rate changes on ¢ onsumer
prices in Ghana using VAR models based on monthly data set covering the period 1990—
2009. They f ound pos itive a nd i nsignificant 1 ong r un r elationship be tween dom estic
prices and e xchange r ate; 1 ndicating t hat t he long-run e xchange r ate pa ss-through i n
Ghana is zero. However in the short run they found low but significant pa ss-through.
According to them these findings reflect the impact of increased ope nness and tighter

monetary policy pursue by the central bank.

Several st udies analyzed ERPT inr elation w ith m onetary po licy be haviora nd
inflationary environment w hich w as first e mphasized by T aylor (2000). A num ber of
recent s tudies find s ome e mpirical support for the relationship but the evidence is not
conclusive. Choudhri and Hakura (2001) test Taylor (2000) hypothesis for 71 countries
(where the sample contains set of developed, emerging and developing countries) for the
period between 1979 and 2000. In their empirical analysis the long-run inflation rate is
used as an indicator of the aggressiveness of monetary policy response to short-run price

fluctuations. The use of this proxy is motivated by the plausible assumption that regimes
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which make a stronger effort in stabilizing the short-run in flation rate are also able to
maintain low in flation rates in the long run. T hey found s trong e vidence of a positive
correlation be tween E RPT and a verage inflation for a large s ample o f de veloped and
emerging market e conomies. T hey also e xplored t he i nfluence of ot her variables, but

found that average inflation dominates in explaining differences in observed ERPT.

Similarly, D evereuxa nd Y etman ( 2002) e stimate s imple a ggregate pa ss-through
coefficients f or 122 ¢ ountries. I nt heir m odel, pa ss-through i s de termined by t he
frequency o f price c hanges of importing firms, and this frequency is a function of the
monetary policy regime. F or countries with very high inflation rates, they found, as in
Choudhri a nd H akura t hat a ggregate pa ss-through i s ve ry hi gh, a nd i n many c ases
statistically in distinguishable from uni ty. T hey a Iso show t hat there i s a non -linear
relationship between estimated pass-through coefficients and average inflation rates, i.e.

as inflation rises, pass-through rises, but at a declining rate.

Gagnon and Thrig (2004) explore the relationship between ERPT, inflation and monetary
policy credibility in t wenty i ndustrial ¢ ountries be tween the period 1971 and 2003. I n
addition t o using a c ross-sectional a pproach, as do C houdhri a nd H akura (2001) and
Devereux and Y etman ( 2002), they a Iso t est w hether p ass-through de clined in e ach
country in the sample following a change in the inflation regime. The study shows that
countries i n w hich e ither t he level or t he s tandard de viation of 1 nflation de clined
substantially from the first to the second sub-sample tended to have large d eclines in
estimated r ates o f p ass-through. F inally, t hey t est a m ore di rect ¢ onnection be tween
monetary pol icy a nd p ass-through by e stimating a Taylor-type m onetary pol icy rules

using t he f orward-looking s pecification of C larida et al/. (1998).Ina c ross-country
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regression using the full sample, they find no statistically significant relationship between
estimated ERPT and t he est imated monetary p olicy p arameters. H owever, there i s a
statistically significant relationship between changes in estimated pass-through across the
two s ub-samples an d changes in monetary p olicy p arameters. I n g eneral t he study
concluded that the de cline E RPT in industrialized c ountries is a ttributed t o c hange in

monetary policy towards stabilizing inflation.

Using a panel-data set of 11 industrialized countries over the period 1977 to 2001, Bailliu
and Fuji (2004) found evidence to support the hypothesis that ERPT declines with a shift
to a low-inflation environment brought about by a change in the monetary policy regime.
More sp ecifically, t heir r esults su ggest t hat pass-through t o i mport, pr oducer, a nd
consumer p rice in flation d eclined following the in flation s tabilization that o ccurred in
many industrialized countries in the early 1990s, but not following a similar episode that

occurred in the 1980s.

Bouakez and R ebei ( 2006) us es a structural g eneral-equilibrium a pproach to test t he
premise that ex change rate pass-through has declined in Canada. They estimate a fully-
fledged d ynamic g eneral-equilibrium model for C anada over t wo s ub-samples ( before
and a fter the B ank of Canada adopt an inflation-targeting r egime), and, using i mpulse
response analysis, they investigate whether the implied pass-through has decreased from
one sub-sample to the other. T heir r esults show that the s hift by t he B ank of Canada
towards an inflation-targeting regime is largely responsible for the lower degree of pass-
through to consumer prices, thus lending support to the Taylor hypothesis. Yelena (2008)
also confirms Taylor’s hypothesis for 14 OECD countries: Australia, Canada, Denmark,

Finland, France, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Sweden, the
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United Kingdom, and the United States. The empirical investigation for these countries
confirms the suggestion made by other authors about the decline in the ERPT during the

1990s.

Diago (2011) also evaluate the effect of adopting an inflation targeting regime on ERPT
in Peru using a SVAR model between the period 1992 and 2011 based on monthly data.
To assess t ime variation in estimated pass through and to see the effect of ad opting an
inflation targeting regime, the study uses rolling windows of fixed size in estimating the
VAR. He founds that the 1ong run pass through e ffect to import and e xport prices has
declined ove r t he pe riod of analysisin all stages of distribution ¢ hain. B ased on hi s
finding he ¢ oncluded t hat t he a doption of 1 nflation t argeting r egime i n P eru ha s
contributed significantly to the reduction of ERPT which consistent with Taylor (2011)

hypothesis.

In co ntrast t o t hese s tudies, C ampa a nd G oldberg ( 2002) f ound t hat t he i ndustry
composition of trade i s more i mportant t han i nflation pe rformance i n e xplaining t he
change in degree of pass-through in OECD countries. According to them although higher
inflation and exchange rate volatility are positively associated with higher import price
pass-through, microeconomic factors related to the industry composition of trade play a
much more important r ole i n de termining ERPT. In pa rticular, t he move a way from
energy as a hi gh pr oportion of the import bundl es,t oa m uch hi ghers hare f or
manufactured products, has been the primary driver behind recent pass-through changes
into import prices among numerous OECD countries. Similarly, Otani et al. (2003) cited

in Ghosh and Rajan (2006) highlight the importance of changing product composition as
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being among the main factors in explaining differing rates of ERPT over time in Japan,

while Marazzi et al. (2005) stresses its importance in the case of the US.

More ove r Reginaldo and L eon-Ledesma (2010) found r esult w hich do not s upport
Taylor hypothesis. They estimate a state-space model of a Phillips curve, allowing for
time va riation of t he E RPT pa rameter, w here ERPT i s s imultaneously a function of
lagged inflation. The study reinforces the view of the previous literature that ERPT has
been de clining ove rt ime. However, T aylors hypot hesist hat improved i nflation
environment s hould he Ip predict a lower de gree of ERPT, was not supported by their
evidence. Ultimately they c oncluded that the evidence presented d oes n ot necessarily
reject a m acroeconomic e xplanation of the reduction of ERPT into consumer p rices.
Other parallel de velopments dur ing this pe riod of i ncreased gl obal m arket i ntegration
may ha ve been dr iving t he pos itive ¢ orrelation be tween bot h va riables, including

variables related to structural (microeconomic) changes and macroeconomic stability.

Asymmetric ERPT is analyzed in few studies and these studies have taken three different
approaches t o an alyze t he asy mmetric n ature o f p ass-through. One set has looked at
whether pa ss-through d iffered dur ing ge neral p eriods of a ppreciation and depreciation
(see e.g. Mann, 1986). The other set of studies incorporated dummy variables to identify
each time ex change rate ap preciated or depreciated as w ell as d ummy variables w hich
capture lager and small change in exchange rate (see e.g. Pollard and Coughlin, 2004).
The last set of studies constructed a new series which shows application and depreciation
episode an d 1 arge an d small ch ange i n ex change r ate (see e. g. Webber, 1999 a nd

Wickremasignghe and Silvapulle, 2004).
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ERPT could be asymmetric depending on t he direction and size of change in exchange
rate. P revious st udies o f asy mmetry h ave concentrated al most en tirely o n t esting f or
asymmetry in the direction of change in exchange rate. E arly works on this topic are
Mann ( 1986), F einberg’s ( 1989) and G oldberg ( 1995). Mann ( 1986) us ed a ggregate
trade data and he argued that pass-through into U.S. import prices were greater during the
period of the dollar’s appreciation than during the period o f de preciation, although the
difference in pass-through estimates was not statistically significant. Similarly Goldberg
(1995) w ho e xamined U .S. a utomobile i mports f rom Germany a nd J apan f ound
asymmetries in consumer p rices’ reaction t o a ppreciations an d d epreciations. On the
other hand, Feinberg’s (1989) study U.S import prices and failed to find any evidence of

asymmetry.

Following t hese s tudies, K adiyali ( 1997), K anas ( 1997), Mahdavi ( 2002) a nd O livei
(2002) cited in Pollard and Coughlin (2004:9-10) analyzed asymmetry of ERPT in which
most of them are on US. Kadiyali (1997) focused on a single industry. He examined U.S.
imports of photographic film from Japan and found that pass-through was higher when
the dol lar d epreciated, consistent with t he bi nding qua ntity c onstraint t heory. Kanas
(1997) also found support for the binding quantity constraint explanation. In a study of
eight goods e xported f romt he United K ingdomtothe U S, he founda symmetric
responses in six cases. Four o fthese six cases w ere co nsistent w ith t he ex istence o f
quantity constraints. I n addition, by us ing a ggregate t rade da ta W ebber ( 1999) f ound
strong s upport for a symmetric pa ss-through into i mport prices in five of seven A sian

countries. I n ¢ ontrastt o M ann ( 1986), he f ound pa ss-through w as hi gher w hen t he
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importer’s currency depreciated than when it appreciated. This result again supports the

binding quantity constraint explanation.

Mahdavi (2002) examined pass-through in a range of U.S. export industries, while Olivei
(2002) di dt hes ame f or U .S. import i ndustries. M ahdavi f ound e vidence o f an
asymmetric response in of the 12 industries he studied but with no clear direction in the
asymmetry. In Olivei’s analysis, 9 of the 34 industries studied exhibited some degree of
asymmetry and most w ere ¢ onsistent with the binding quantity c onstraint e xplanation.
Knetter’s (1994) study of German and Japanese exports found relatively more support for

the market share theory than the quantity constraint theory.

Ohno ( 1989), M arston ( 1990) a nd Wickremasignghe a nd S ilvapulle ( 2004) s tudy
asymmetry of E RPT for Japan. O hno’s ( 1989) findings support the bi nding qua ntity
constraint model of E RPT a symmetry, w hereas M arston ( 1990) f indings s upport t he
market sh are model as well as the production switching m odel. Wickremasinghe an d
Silvapulle ( 2004) also found that the pa ss-through ¢ oefficients correspondingt o
appreciation a nd de preciation of the ¢ urrencyt obe 9 8 pe rcent and 83 pe rcent
respectively suggesting that pass-through is higher in episodes of appreciation. Similar to
Marston t he r esult s upports t he market sh are and pr oduction s witching m odel of

asymmetric pass-through.

Pollard and Coughlin (2004) analyzed asymmetry of pass-through to US import prices for
30 manufacturing i ndustries. They f ound e vidence of a symmetric pass-through w ith
respect to the direction of change in exchange rate for most of the industries. Also, most

of the industries respond asymmetrically to large and small currency changes, with pass-
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through being greater when the change is large. They also examined both direction and
size effects simultaneously and found that the size effect was the most dominant. Based
on t heir f inding that even a fter a llowing f or | agged e ffects of t he ERPT is ra rely
complete, t hey c oncluded that bo th strategic f actors and menucostsplayar olein

determining pass-through.

Kumar (2007) found asymmetry in pass-through between appreciation and depreciation,
and between sizes of the exchange rate change for India. It was found that the estimated
pass-through ¢ oefficients are h igher f or a ppreciation than de preciation. Also the
estimated p ass-through coefficients are found to be much higher for s mall t han 1arge
changes, and do not vary much between the three alternative threshold levels. This result
is e xplained by t he fact that much of the i mports of India are invoiced in e xporter’s

currency.

Daniel (2007) an alyzed ex change rate asy mmetry in S outh A frican. H e est imated
monthly data from 1980 to 2005 by using VECM. ERPT is found to be higher in periods
of rand de preciation than a ppreciation w hich s upports t he binding qua ntity c onstraint
theory. He also found some ev idence t hat p ass-through is hi gher i n pe riods of s mall
changes than large changes in the exchange rate, which supports the menu c ost theory

when invoices are denominated in the exporters’ currency.

Przystupa and Wrobel (2009) a nalyze | inearity a nd a symmetry of E RPT us ing P olish
data. They do not found strong e vidence w hich supports non-linearity in import prices
reaction to the exchange rate and reject t he h ypothesis o f an asy mmetric r esponse t o

appreciations a nd de preciations. O n the other hand, they found an a symmetry of CPI

44



responses to the output gap, direction and size of the exchange rate changes and to the
magnitude of t he e xchange r ate volatility. T he a symmetry i s m ostly vi sible after
exogenous shocks. They also reject the hypothesis of an asymmetric reaction of prices in

a high and low inflation environment.

Delatte and L opez-Villavicencio (2010) by using quarterly data from 1970:1 to 2009:3
examined asymmetric E RPT for four major de veloped e conomies, na mely, J apan,
Germany, the United Kingdom and the US. Their results show that all the countries under
study, de preciations a re pa ssed moret han a na ppreciation w hich s uggests w eak
competition s tructures and s upports t he b inding c onstraint t heory. Also the est imated
value of the pass-through within th e asymmetric model is found to be significant and

higher compared to linear estimations.

In E thiopia, empirical 1l iterature on ERPT is s canty. T here i s no ¢ ountry 1l evel s tudy
concerning the issue o f ERPT which is c onducted in E thiopian c ontext. T here are o f
course some cross country studies which included Ethiopia in their sample. Among this
Choudhri and Hakura (2003) found zero pass-through in Ethiopia over the period 1979 to
2000. I n t heir c lassification of ¢ ountries a ccording t o i nflation r egime, E thiopiai s
grouped under low inflation category. Their finding implies that, average inflation rate is
dominant among other macroeconomic variables in explaining cross-regime variation in
pass-through which allows us to argue that the low degree of pass-through in Ethiopia is
a result of low inflation environment which prevail in the country over the study period.
Devereux and Y etman ( 2002) a nd ( 2008) e stimate ERPT for E thiopia in th eir c ross

country analysis and found degree of pass-through to be zero and 0.35 respectively.
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3. MACROECONOMIC OVERVIEW OF THE
ETHIOPIAN ECONOMY

This chapter provides a brief overview of the Ethiopian macroeconomic environment and
policies, emphasizing o nt hose w hich ha ve implication for E RPT. F irst, th e o verall
economic p erformance of t he c ountry will be briefly di scussed in t he r eview pe riod.
Subsequently, attention is given to monetary policy and inflation trends in Ethiopia, to
provide a background for the investigation of ERPT in the country. In order to establish
the likely c hannel(s) of ERPT in country, this c hapter also reviews the e xchange r ate
policies and trends in Ethiopia. F urthermore, the structure and c omposition of trade in

Ethiopia are reviewed.

3.1 Overall Economic Performance

According to the World B ank’s W orld Development Report (2011), E thiopia’s gr oss
national income per capita in 2010 was estimated to be 380 US dollars which stood at
1010 dollars when it is measured in PPP. Among 215 countries covered under the report,
Ethiopia ranked 206™ when per capita income is measured on the basis of US dollars and
199" when it is measured PPP. Compared to 2008 the per capita income of the country
grew by some 36% when it is measured interms of US dollarand by 16% whenit

measured in PPP.

The E thiopian e conomy i s m ainly ba sed on agriculture, whichis characterized b y

underdeveloped f arm t echniques a nd | ow pr oductivity. Around 95% of't he c ountry’s
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agricultural output is produced by smallholder farmers (MoARD, 2010). The agricultural
sector is estimated to account about 44% of the GDP, 90% of the total foreign exchange
earnings, 85 % of the t otal e mployment and for a bout 70% of do mestic r aw m aterial
supply for large and medium size industries (World Bank, 2010). The agricultural sector
is hi ghly d ependent o n r ain, leadingt o f requent dr oughts a nd large dr op i n o utput
whenever weather condition goes wrong. Table 3.1 below shows the average growth rates
of GDP and t he ¢ ontribution of m ajor sectors to the GDP over the period this s tudy

Ccovers.

Table 3.1: Growth Rate of GDP and the Contribution of Major Sectors

Growth in RGDP 43 72 11.1
Share in GDP Agriculture 48.9 47.1 43.4
Industry 10.5 13.6 13.1
Service 355 40.1 44.6
Growth of GDP by major | Agriculture 98 81 73
sectors Industry 8.1 95 10.1
Service 12.5 10.7 14.3
Growth in RGDP per capita 3.4 6.2 7.6

Source: Own computation based on MOFED data

The above table shows that average annual growth rate of RGDP and RGDP per capita
during t he pe riod 1991/92-2000/01 are 4.3 and 3.4, respectively. Inrecent y ears t he
Ethiopian economy had registered encouraging but mixed results with negative RGDP
growth rate of 3.3% in 2002/03 as a result of drought, followed by positive performance

during all the subsequent years. Consequently, during the 2006/07-2010/11, annual real
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GDP growth averaged 11.1%. The registered RGDP growth rate, in comparison with the
population growth rate of an average of 3.5%, implies that the average annual RGDP per

capita growth rate was 7.6%.

Regarding sectoral breakdown of GDP, the agricultural sector holds the leading role in its
contribution to GDP for a long time. As we can see from the above table between the
period 199 1/92-2000/01 a nd 2001/ 02-2005/06, on a verage the ag ricultural s ector
contributes 48.9 and 47.1 percent to the total GDP followed by the service sector which
contributes 35.5 and 40.1 percent in the respective period. However in recent years the
service sector has taken the leading position in terms of its share in GDP. It accounted for
44.6 pe rcent f ollowed by a griculture ( 43.4 percent) a nd industry ( 13.1 percent) o n
average during the last five years. The most important and growing activities within the
service sector ar ¢ the publ ic, f inancial, w holesale an d r etail se ctors, hot els a nd
restaurants, and real estate activities. According to EEA annual report (2011) out of the
11 percent growth in RGDP, 6.15 percent (about 55 percent) was the share of the service
sector. Wholesale and retail trade, hotels and restaurants, and real estate and renting have

together accounted for 36 percent of the 11 percent growth in GDP.

The contribution of the industrial sector to the total GDP is limited, which is below 15
percent throughout the review period. Thus, the hi gh growth rate of the service sector
(resulting in high domestic demand) which is not accompanied by supply response from
the agricultural and the industrial sector might be one source of the recent inflation (EEA,
2011). One important thing we should note is that even if the share of agriculture in GDP
tended to decline o ver time; it s till re mains th e largest e mployer, the main s ource o f

foreign exchange, and supplier of raw materials and market to domestic industries.
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3.2 Monetary Policy

The three main objectives of monetary policy are high employment, price stability and
economic growth. In LDCs the objective of monetary policy is mainly related to money
and credit control, price stabilization, and economic growth (Ghatak, 1995). The broad
objectives of Ethiopia’s current monetary policy are to maintain price and exchange rate
stability and support sustainable economic growth in the country. The detailed objectives
are 1) safeguarding a sound financial s ystem, and ensuring that c redit a nd e xchange
conditions are ¢ onducivet ot he balanced g rowth of t he economy 2) Preservet he
purchasing power of t he na tional c urrency 3) regulate the s upply a nd a vailability of
money and credit and 4) build international reserves and encourage the mobilization of
domestic a nd foreign s avings a nd t heir efficient allocation for pr oductive e conomic
activities through the implementation of a prudent market driven interest rate policy. In
addition, it aimed at facilitating the emergence of financial and capital markets that are
capable of responding to the needs of the economy through appropriate policy measures

(NBE, 2009).

If we consider recent monetary situations, to mitigate inflationary pressure witnessed in
recent y ears, t he N BE i mplemented t he f ollowing measures. I tr aised t he r eserve
requirement ratio first from 5 to 10 percent (for the second time since July 2007) and then
to 15 pe rcent in A pril 2008. Also, liquidity requirement ratio increased from 15 to 25
percent while interest rate on time and saving deposits increased from 3 to 4 percent in
2007 and currently the minimum interet rate on savings deposits is raised from 4 to 5

percent.
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Monetary d evelopment i s of ten e xplained by de velopment i n m onetary a ggregates,
reserve money, financial sector which is explained by resource mobilization of banks and
development i n f inancial m arkets. H ere w e will di scuss de velopment i n m onetary

aggregates which are relevant for our study.

Figure 3.1: Growth Rate of Narrow (M1) and Broad (M2) Monetary Aggregates
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The a verage gr owth r ate of na rrow a nd br oad m oney s upply dur ing t he current
government was around 12 .7 and 15.4 percent, receptively. As we can see form the
figure, there is continuous increase in both monetary aggregates be ginning from ye ar
2003/04. If we consider the last five years (2006/07-2010/11) broad money accelerated
by 23 percent and narrow money increased by 21 percent. According to the NBE this is a
reflection of the growing economic activities and improvement in the transaction demand
for money. Butthere is also evidence that part of this c ontinuous increase in money
supply 1 s due to the gove rnment’s a ttempt t o finance 1 ts de ficit by bor rowing f rom
domestic bank and non-bank sources (monetization of deficit) which contributed a lot to
the recent i nflation. For instance, t he use o f d omestic m eans o f d eficit f inancing as
percentage of budget deficit has grown from 34.4 pe rcent in 2002/03 to 63.8 percent in

2006/07 (see Alemayehu and Kibrom, 2008).
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3.3 Inflation Trend in Ethiopia

This section examines trend of inflation in Ethiopia and related polices over the review
period. When we look at inflation in Ethiopia over the review period, we found that the
Ethiopian economy have experienced low levels of inflation relative to most developing
countries w hich are usually characterized by high 1evel of inflation. But this storyis
starting to change in recent years where the Ethiopian economy is facing high inflation

especially in food price.

Figure 3.2 Annual Inflation Rate: (1997/98-2010/11)
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Source: Constructed based on data obtained from CSA and NBE.

The period between 1991/92 — 2004/05 experienced an average inflation rate of 5.18 per
annum which is considered to be low compared to the e xperience of most de veloping
countries. T he r eason for this c ould be, s ince e arly 1990 s, w hich m arks a pe riod of
transition to market-based e conomy, the na tional bank ha s be enat the f orefrontin
formulating a nd i mplementing po licies that aimed e nhancing macroeconomic a nd
financial stability. The coordination of fiscal and monetary policies, over the past fifteen

years, has resulted in the achievement of a relative economic progress with price stability.
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Maintaining the growth rate of monetary base in line with the growth rate of nominal
GDP has been the immediate objective of monetary policies pursued during the reform

period, which has helped contain inflationary tendencies (NBE, 2004).

But beginning from 2005/06 there is a continuous increase in the price level of goods and
services. The average annual rate of inflation for the period 2005/06-2010/11 was 18.7
percent. Food price in general soared by a n average rate of 20.5 percent for the period
while non-food inflation was on average 16.5 percent. This high inflation environment is
accompanied by doubl e di git gr owth (see T able 3.1 in section 3.1) inreal GDP and

specifically 8 percent growth in agricultural component of the GDP.

According to EEA report (2011) food price levels more than doubled (increased by 140
percent) between D ecember 2005 a nd December 2010. T his contrasts with the only 55
percent rise in food prices and 40 percent rise in non-food prices between December 2000
and D ecember 2005. The ups urge i npr icesin the fiscal y ear 2 008 w as t ypically
noticeable. In terms of month-to-month annual inflation, the rates of July 2008 were the
highest. Food and general price soared by 92 p ercent and 64 percent respectively. The

price of non-food items during the period rose by 27 percent.

Deflationary trends were observed after 2009 partly due to the move by the NBE to resort
to tight monetary policy. This, however, was not sustainable probably due to other policy
interventions by t he N BE since 1 ate 2010 I ike the de valuation of B irr a gainst the US
dollar. In addition, the rise in the price of petroleum pulls price up again. Accordingly,
Moth-to-Month annualized general, food and non-food inflation for May 2011 s tood at

34.7 percent, 40.7 percent, and 26.2 percent, respectively (EEA, 2011:12-13).
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There are many reasons given for this high rate of inflation that the Ethiopian economy is
experiencing. Among those, increased money supply, low interest rate, imported inflation
such as increase in the price of fuel, steel and fertilizer, supply shock, demand pressure,
inefficient market s tructure, in creased m oney s upply f rom a broad ( remittance), hi gh
government e xpenditure a nd inflationary e xpectation by m arket pa rticipants ¢ an be

mentioned (see e.g. Ahmed, 2007 and others cited in Lonening et al., 2009).

The high inflationary environment prevailing in the country has its own implication on
the degree of ERPT. This is basically related to Taylor (2000) hypothesis which states
that ERPT has a positive relationship with the level of inflation prevailing in the country
which w as discussed s everal t imes i n p revious sec tion. Therefore t he high i nflation

environment observed in Ethiopia is expected to increase the extent of ERPT.

3.4 Exchange Rate Policies and the Behavior of the Birr

The foreign exchange rate is one of the most important prices in an open economy. It links
the domestic economy with the rest of the world through both the goods and assets markets.
The exchange rate is an important transmission mechanism of monetary policy because it
may have a major impact on inflation. Understanding the county’s exchange rate policies
and the behavior of Birr is essential in order to analyze the degree, speed, persistence and
asymmetry of ERPT to import and consumer prices in Ethiopia. Therefore in this section
a brief overview of E thiopia’s e xchange rate p olicy and the be havior of B irr be tween

1974/75 and 2010/11 will be presented.

In E thiopia, the nominal exchange rate was pegged to the US dollar for over a decade

(1974/75-1990/91) and has been administratively fixed at 2.07 per US dollar. The fixed
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exchange r ate pol icy, coupled w ith o ther re strictive t rade polices (such as c ontrolled
foreign e xchange a llocation, i mport quot as, high t ariffs, s tate ow ned marketing o f
exports, e xport prohibitions, hi gh implicit and explicit e xport t axation) experienced in
Ethiopia for sev eral y ears r esulted in the de velopment of a parallel foreign e xchange

market.

Figure 3.3 Exchange rate developments (Birr per USD): (1974/75-2010/11)
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Source: constructed based on data obtained from NBE

Figure 3.3 shows that the official exchange rate was fixed at 2.07 per us dollar due to the
fixed exchange rate policy followed in the socialist period. When we look at the premium
it was increasing from time to time under that regime. The increasing trend in premium
implies that the official exchange rate was overvalued. The overvalued exchange rate had
its ow n ne gative ef fect o n exports as well a s on imports. O nt he i mport s ide, t he
overvalued rate made importing cheaper, resulting in low incentive for local production
of goods , ¢ ausing h igh 1 mport de pendency ofl ocal m anufacturing a ctivities and
consequently a big pressure on ¢ urrent account. On the export side, it created an anti-

export bias, where exporters obtain their inputs at domestic price which in many cases is
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inflated for various reasons, but they need to export their output at Birr equivalent of

world price which is very low due to the overvalued currency.

Following the Derg regime, reform measures have been taken in the foreign trade sector
by t he ¢ urrent gove rnment i n ¢ ollaboration with t he W orld B ank since 1992. The
Structural A djustment Program ( SAP) w as adopted at the e nd of 1992 a nd the new
government has been taking a series of reform measures and policy changes. A major
task of t he t ransitional gove rnment was f ound t o be ge ared towards refreshing the

external sector.

Accordingly, the following packages of policy measures were undertaken to redress the
working of the foreign trade sector. The Birr was devalued by 59 percent in terms of US
dollari n 1992 , witht he obj ective of i mprovingt he c ountry’s international
competitiveness and as ubsequent by -weekly a uction of f oreign e xchange was
introduced. In c ombination of this, the liberalization and d eregulation of the dom estic
marketing, which foster competition and facilitate for such price increase to pass to the
producers, there by altering the producers decision either to allocate their resources in the
production of exportable goods or direct their market outlet, i.e., a shift from unofficial to
official ch annel as these m easure would narrow dow n the price gap between the t wo

markets (Shewangizaw, 2003).

Due to this the gap between the official rate and parallel rate got narrower over time. On
the im port s ide, d evaluation v ia its e ffect o n ra ising th e lo cal p rice o f 1 mports was
expected t o result in a s ubstitution of i mport f or dom estic goods . Moreover, it was

supposed to create a pressure on the consumer of importable goods as devaluation made
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such goods expensive at local currency. Concerning policy changes, the fixed exchange
rate sy stem was replaced by the managed floating ex change rate sy stem which is still

practiced.

After the 1992 de valuation of the Birr, another major exchange rate policy intervention
was taken by the NBE on August 2010 where the Birr was devalued by some 16% vis-a-
vis the US dollar. The bank argued that the action would improve the balance of payment
of the country, by boosting export performance and bring about structural change in the
economy. However, the effect of devaluation on export performance and trade in general
depends on several factors in which the degree of ERPT to import and consumer prices is
one of them. Despite the mentioned exchange rate measures taken by the NBE, the level
of the country’s import is continuing to increase from time to time, while the export share
of GDP is still very limited. T his s hows th at d evaluation by itself might fall short o f
addressing the trade problem, which is manifested by low trade share to GDP and an

increasing trade deficit.

One reason for this could be that the trade balance will correct only if the response of
import and export demand to the price changes induced by the devaluation is sufficiently
strong—technically, the sum of the import and export demand elasticities must be greater
than one. In the context of a developing country which is importing goods that in many
cases have no domestically produced substitutes, and is exporting commodities for which
demand tends to be unresponsive to price changes, the sum of the trade elasticities may

indeed by less than unity, at least in the short run (Pilbeam, 1998).
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Further, the b asic nature of the country’s import and m arket st ructure may work t o
dampen the impact of devaluation. Much of Ethiopia’s imports have no close domestic
substitutes which lead to price inelastic domestic demand for imported goods. This gives
domestic w holesalers enough pow er to adjust price (i.e. increase price w hen e xchange
rate depreciates) whenever the domestic value of imported goods changes without losing
their market share or volume of sale. Thus, it is most likely that, in the case of Ethiopia
exporting firms abroad or domestic importing wholesalers will choose to pass the price
increase due to devaluation to final consumers; which will increase the consumer price in
the de valuing ¢ ountry leading t o higher e xport prices. T his will f urther da mpen t he

international competitiveness of exports which was gained by devaluation.

In a ddition, gi ven t he basic na ture of i mports a nd s upply c onstrained e xport of the
country; devaluation is unlikely to bear the resultitis intended for - correcting trade
balance. R ather, it may ag gravate the inflationary pr essure by i ncreasing t he price of
imports. Figure 3.8 in section 3.5 shows th e s tructure o f E thiopia’s import for two
consecutive decades. As we can see from the two figures most of the countries import
between 1990/91-1999/00 and 2000/01-2009/10 was capital goods followed by consumer
goods and raw materials and semi-finished goods. Also the country imports considerable
amount of fuel which is used as input in several sectors of the economy. The high share
of capital goods from the total import shows that, just like most de veloping c ountries,
Ethiopia is highly dependent on imported capital goods and raw materials which serve as
input for the existing manufacturing sector. In addition, consumer goods including fuel

constitutes ¢ onsiderable a mount of the ¢ ountry’s import. In p articular, th e ¢ ountry is
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heavily dependent on imported oil and recently the government has lifted the subsidy on

oil price.

Generally, the fact that most of the import products of the country are "necessities" such
as capital goods and p etroleum implies that trying to 1imit im ports by taking different
measures such as d evaluation might not be a viable option to solve the problem ofthe
persistent and w idening trade i mbalance. Rather, gi ven the very nature of t he c ountry’s
import devaluation (also depreciation) is most likely to aggravate inflationary pressure in

the country.

Saying this, let us continue our review by looking at the relation between movements in
exchange r ate and ¢ onsumer prices. Figure 3. 4 shows t he be havior of t he nom inal
effective exchange rate (NEER) and consumer prices from the 1990/90Q1 to 2010/11Q4.
Aswecan see formthe figure b elow, co nsumer p rices h ave b een i ncreasing a s t he
nominal value of Birr has been decreasing. Starting from the fourth quarter of 2003/04 up
to the second quarter of 2008/09 NEER was declining continuously while with the same
period C PI w as raising. I n the s ubsequent pe riods t here w ere ups and dow ns in both
NEER and CPI, where by most of the time as former declines the latter rises and vice
versa. This suggests the possibility of a significant pass-through resulting from movement
in exchange to consumer prices. However visual inspection is, of course, not sufficient to
determine the rate of pass-through change in the NEER to consumer prices. The task of

investigating the extent and asymmetry of pass-through is left for subsequent chapters.
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Figure 3.4: The behavior of nominal exchange rate and consumer price

350
300 -
250 g
200 PN Vi
/ -
150 7
b
100 - ~ A‘_{_ ™ == =«(CPI
P T mp P ~-M
50 jmm=——= =  =—NEER
0 -
doddogdgdogdgdgdoddadgogdadaodgdagaad
I AN N S N O N0 DO daN N & NN O N0 O ©O -
DO OO0 OO0 OO0 OO0 00000 oO0 dd
O "d AN N < 1D O IN 0 OO O d N N & 1D O IN 0 O O
A OO OO O O ) O O O O O O O O O O d
A 0O OO O OO O O O ) Oh O OO O O O O O O o o
A = H A Hd A HHd AN NNNNNNNNNN

Source: Constructed based on NBE data

Note: Increase in NEER shows appreciation and vice versa.

Apart from investigating the relationship between the exchange rate and domestic prices,
examining the trade structure of Ethiopia is also worthy in terms giving more information
about the extent and possible channels of ERPT in Ethiopia. Thus, in the next section a

brief overview of the trade structure of the country will be discussed.

3.5 Trade Structure

The magnitude and speed of pass-through at the aggregate level can also be affected by
the trade structure of a country. The size of trade relative to a country’s economy or total
output is important in a ssessing the pr esence a nd importance of E RPT w ithin t hat
economy. If international trade by a country, that is, importing and exporting activity is
minimal, then ERPT will not be important as d omestic prices will not be considerably
influenced by fluctuations in the country’s exchange rate. However, if the ratio of trade to
the country’s GDP (total aggregate output) is high; the country is likely to experience

notable levels of pass-through.
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In the case of Ethiopia, trade plays an important role in economic growth. The percentage
of total imports to GDP (which can be considered as a measure of import p enetration)
have been on average 14 percent between the periods 1991/92-2000/01 and increased to
26.1 percent between t he pe riods 2001/02-2010/11. A Iso, a verage t otal e xports as a
percentage of GDP was 4.9 percent between 1991/92-2000/01 and it marginally increased
to 6.1 percent between the 2001/02-2010/11. Figure 3.5 shows that the ratio of imports to
total GDP has been trending upwards since 1991/92, implying an increase in the import
component oft otal G DP. F urthermore, t he data obt ained from M OFED shows that
Ethiopia’s nominal G DP has been increasing continuously over time which imply the
increase in the imports to GDP ratio has increased not because of a decline or stagnation

in the level of GDP (see Figure 3.6).

Figure 3.5: The Ratio of Total Export and Imports to GDP

35
30 77N o~
V4 e hY
25 7
20 ‘I§I
/"\——'
15 -z
-
o= === =Import as % of GDP
10 i
5 _7@# Export as % of GDP
0 1 1r 1T 1T 1T 1T 1T 1T 1T T 1T T T T T T T T 1
NN IFNONODNANOD ANMNMSL ONOWOGDO
AN NOO0OO0O0O0O0O0O0O0O A H
B T T T T e e e T T
TN N TN ONIDOOTADNITNONRD O
DD DDA AANOOO0OO0OO0OO0OO0O0O O A
R Ro R R R oo Ko R-ReR-R-R-R-R-R-R-R=K=)
™ e AN AN AN AN AN AN AN NN NN

Source: Constructed based on data obtained from NBE
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Figure 3.6: Ethiopia’s Nominal GDP

GDP in Thousands of Birr
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Source: MOFED

Although Ethiopian trade strategies over the past twenty years, such as the promotion of
export trade through provision of favorable tax and duties on export of goods, revision of
tariff regime and the exchange rate measures which have been taken since 1992 are partly
aimed at encouraging more growth in export relative to import, the statistics show the
reverse. As we can see from Figure 3.5 the contribution o f exportto the GDP of the
country i s very | imited w hich was less t han 10% t hroughout t he r eview pe riod. I n
addition F igure 3.7 shows the to tal trade volumes in Ethiopia from 1991/92-2010/11
respectively. The figure shows t hat import vol umes ha s ge nerally out stripped e xport

volume over the review period.
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Figure 3.7 Total trade volumes in Ethiopia in Metric Tons

10000000
9000000 )
8000000 vy
7000000 R
6000000 ’
5000000 2 !
» & \Ne ,
4000000 7N —=7 = ===Volume of Imports
3000000 7 A
2000000 L= \‘ - ,', Volume of Exports
1000000 7 ~ ~~
/ S—
0 __g T T T T T T T T T 1 {I T T T 1
N N T INHD ONODOODO A NN WMWM OMNOOOO O -
DO OO OO0 0000000 -
TN AT AON RSN IIONRSS
A OO OO OO OO OOOOO O OO OO0 OO O -
A OO OO OO OO O O OO OO0 OO0 O o o
I A AN AN AN AN AN AN NN NN AN

Source: Constructed based on data obtained from NBE

The w ide di screpancies be tween t he vol ume o f i mport and t hat of e xport s hows t hat
although trade pol icy reformst akens ince 1 992 s uch a st he currency de valuation,
elimination of state monopolies, rationalization of the tariff structure and liberalization of
exchange rate allocation,® were helpful in stimulating exports in general to the extent that
they reduced the anti-export bias, the effect of such policies were stronger in stimulating

imports than export.

Another im portant is sue th at m ay d etermine the degree o fpass through is the import
structure of a country. Particularly, the size and speed of the ERPT will depend on t he
channel it passes-through as de termined by, a mongst ot her factors, t he na ture o f't he
imported goods and services. [ f the i mported c ommodities are p rimarily c apital goods
and/or r aw m aterials, t he p ass-through ¢ an be de picted a s: w here de preciation in t he

NEER will be passed directly to import prices, then producer or wholesale prices, and

¥ See, e.g. Shewangizaw (2003) for detailed discussions on post 1992 trade strategies
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finally consumer prices; as i mporters pass on some of the costs spurred by the currency
depreciation to th eir customers. A lternatively, if th e imported ¢ ommodities a re
predominantly finished goods and services for final consumption, the pass-through will

be transmitted directly from the change in NEER to import price to consumer price.

Figure 3.8 and 3.9 shows the import structure of Ethiopia. Ethiopia’s major imports are
food and live animals, beverages, tobacco, petroleum, chemicals, fertilizers, medical &
pharmaceutical products, soap & polish, rubber products, paper, textiles, clothing, glass
& glass ware, metal products, machinery & aircraft, road motor vehicles and electrical
materials. This and other unmentioned products in general can be broadly grouped as raw

materials, semi-finished goods, consumer goods and capital goods.

Figure: 3.8 The Structure of Ethiopia’s Import
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Figure 3.9: Average Value of Import (1991/92-2009/10)
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Aswe can see from Figure 3.8 a nd 3.9, in terms of value, the majority of E thiopia’s
imports where capital goods followed by ¢ onsumer goods between the periods 1991/92-
2009/10. From Figure 3.8, we can observe that capital goods hold the largest share of
imported goods in the two consecutive decades. In addition, we can also notice that the
share of 1 mported fuel from th e to tal im port increases in the consecutive d ecades,
suggesting that domestic prices could be vulnerable to oil price shocks. Generally, the
average share o f raw materials, se mi-finished goods, fuel, consumer goods and capital
goods from t he total importis?2.2,16.1,18.1,30.5a nd 33.2 pe rcent, respectively,

between the periods 1991/92-2009/10.

Moreover, Figure 3.10 below shows the trade deficit of the country in thousands of Birr.
Ethiopia’s trade balance was negative throughout the review period due to the fact that
for t he e ntire pe riod t he t otal i mport of t he ¢ ountry e xceeds t he t otal e xport of t he
country. Due to increasing import value and volume and the limited improvement of the

export sector (in terms volume, value and type of export items) the countries trade deficit
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is i ncreasing from time to time, which implies that thereis an eedto take d ifferent
measures that could improve the trade sector in which crafting appropriate exchange rate
policy and t aking appropriate e xchange r ate measures i s one them. Among di fferent
factors that could shape appropriate e xchange rate policy and measures that should be

taken by a country, the degree of ERPT is one of them.

Figure 3.10 Trade deficit in thousands of Birr

90000000
80000000 7
70000000 //
60000000 V4
50000000 7
40000000 7

30000000 =

20000000

10000000 —

O'_l' T T T T T T T T T T T T T T T T T 1

0 o o > O Q % > O
qx,\o’ w\o’ %\o’ qv\q ¢>\Q <o\Q '\\q A o)\o o\° Q'»\Q '»\Q %\Q Qv\g %\Q b\o «\0 %\Q 0)\\’
&S SHIC IR SRS A A R P MR A

Source: Constructed based on data obtained from NBE

Generally, the significant growth in the volume of imports suggests that Ethiopia could
be prone to the ERPT phenomenon. Theoretically, if we assume that a country’s import
share is a reliable proxy for the import penetration faced by firms in that country, then
countries with a larger import share should have a greater pass-through of exchange rate
and import price fluctuations to domestic prices (McCarthy, 2000: 3). Evidently, Ethiopia
is heavily dependent on imported capital and consumer goods including fuel. Thus, the
pass-through of e xchange rate fluctuations to d omestic prices in the c ountry would be
expected to flow first to import prices and then to consumer prices due to the fact that the

majority of the country’s imports are capital goods.
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4. METHODOLOGY OF THE STUDY

4.1 Data Set and Source of Data

4.1.1 Data Set

The major objective of this paper is to shed light on the transmission of fluctuations in the
exchange r ate into im port p rices (MPI) and c onsumer prices ( CPI). Thus, these t hree
variables are the center of our empirical analysis. It is assumed that prices are set along
the distribution chain, i.e. exchange rate shocks are initially passed along to import prices
and then to producer prices’ and finally lead to a reaction in consumer prices. Next, the
model i ncludes am easure of the out put gap ( Y®)in o rder t o ¢ ontrol for dom estic
economic a ctivity ( demand s hock). A br oad measure of money (M2) is also included
which allows to capture the effects of monetary policy. Finally, world commodity prices
(WCPI) are considered to capture international supply shocks (imported inflation) which

might affect the exchange rate and domestic prices.

The sel ectiono fv ariables f or ourb aselinem odeli sb asedo nt hef ollowing
considerations. First, we include the world commodity price and the output gap in a VAR
model following M cCarthy (2000), Hahn (2003) and Ito and Sato (2006). In our model,
international supply shocks are identified by the world commodity price inflation unlike
the above mentioned studies that include oil price inflation as a proxy for supply shock.
This is because, even though Ethiopia is highly dependent on imported oil, and hence the

change in the price of oil has significant impact on t he e conomy, oil price has been

° However our base line model did not include producer price index because data is not

available prior the period 2000.
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administrated by the government for long time and hence we did not include this variable
in the base line model.'* Instead, world commodity price (WCPI) is used as proxy for
international s upply s hock whichis based on the fact that t he E thiopian e conomy is
vulnerable to international commodity price shocks. To capture the demand side e ffect,
we include the output gap which is constructed by a pplying the Hodrick Prescott (HP)

filter to GDP.

Moreover, br oad money s upply i s included in t he m odel t o a llow for t he e ffects of
monetary policy. Neglecting the be havior of monetary policy variables may distort the
true c onsequences of exchange rate variations on ¢ onsumer prices. A monetary p olicy
that is c oncerned w ith keeping d omestic in flation w ithin its ta rget range is lik ely to
mitigate the effects of exchange rate fluctuations on domestic prices. This is justified by
McCarthy (2000) w ho found t hat t aking m onetary po licy in the analysis s ignificantly
improves t he est imation re sults o f ERPT. Asa result, the unde rlying r elationship
between changes of the exchange rate and domestic prices, which is of vital interest for
our a nalysis, may be masked i f monetary p olicy i s e xcluded f rom t he a nalysis ( see

Parsley and Popper, 1998 cited in Hahn, 2003).

In a ddition, t he inclusion of t he money s upply allows ust o cap ture t he ef fects o f
monetary policy on inflation. Studies on t he determinants of inflation in Ethiopia show

that increased money supply is a significant cause of the recent inflation in the country

'° The gove rnment us ed t o s ubsidized oi | price for a 1ong time. H owever r ecently it
removed an US$800 million annual subsidy on pe troleum products with a rational that
the money would be used to stabilize rising grain prices (i.e. the government has decided

to subsidies food items instead of oil).
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(See e .g. A lemayehu a nd K ibrom, 2008) . T he V AR a pproach e nables us to i dentify
monetary p olicy sh ocks, w hich reveals w hether d omestic i nflation w as caused by the

mismanaged monetary policy or a sharp depreciation of exchange rates.

Third, the nominal effective exchange rate (NEER) is used in our model. Many studies
have u sed t he b ilateral ex change r ate v is-a-vis t he U S dol lar, how ever the ef fective
exchange rate istheright concepttousewhenthe total e ffect o f't he ex change rate
changes is attempted to be measured in a country with diversified trading partners (Ito
and Sato, 2006). In general we will estimate a 6-variable VAR including two types of
price variables (MPI and CPI) together to directly analyze the effects of shocks on prices
at different stages of the pricing chain, i.e., how exchange rate and other external shocks

are transmitted from one price stage to the next.

4.1.2 Source of Data

The s tudy us ed quarterly t ime ser ies d ata obtained f rom National B ank of E thiopia
(NBE), C entral Statistical Authority (C SA), Ministry of F inance a nd E conomic
Development ( MOFED), International F inancial Statistics (IFS). The pe riod b etween
1991/92-2010/11 will be covered under this study. Quarterly NEER'' and Money Supply
data a re obtained f rom NBE. Dataon C PIis obt ained from CSA andIFS. World

commodity price index, 2005=100, w hich includes fuel and non f uel price indices, is

' NEER measures t he nominal effective depreciation or a ppreciation of do mestic
currency against weighted baskets of foreign currencies. Note that an increase in NEER
indicates appreciation of Birr and vice versa.

NEER =" W;E;

J=1
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taken from IFS. Since there is no ready-made import price index data for Ethiopia we are

obliged to proxy it by constructing unit value import price index.'?

Output gap is obtained by taking the difference between actual and potential GDP where
the la tter is estimated by us ing t he HP filter method". Since qua rterly G DP i s not
available it is constructed by us ing method i ntroduced by Haile K ibret (2001). Haile
(2001) t ried t o s tudy t he be havior of s easonality f unction of e ach s ectors ini ts
contribution to annual G DP based o n se asonality ad justment co efficients. Previously,
Yimserech (2005) and Zewdie (2009) generated quarterly G DP from annual G DP by
using the quadratic interpolation method which was developed by Goldstein and Khan
(1976). However the current study applies Haile’s method b ecause it cap tures co untry
specific issues in a better way compared to other methods.'* But this method also acts
witha s orto flim itation such as constant co efficients, 1 gnores private sec tor’s
contribution to industry and share to other service sub-sectors (than distributive service

sector) are equally divided in to four.

4.2 Analytical Approach

4.2.1 Symmetric Model

As mentioned in Chapter 2, the ERPT literature takes its roots from LOP and the PPP
literature. Several advanced models are developed making their starting point the LOP in

which most o fthe e mpirical s tudies b ased on these m odels ar e estimated by a single

2 See appendix A.1 for detailed information on the construction of import price index.
 The method decomposes a given time series in to trend and cyclical component
" For detailed information about the method, interested readers can refer Haile Kibret

(2001)
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equation method. In this method a standard way to estimate the pass-through effect is the
coefficient obtained from r egressing c hanges in price indices t o va riation i n nom inal
exchange r ate ( see e .g. C ampa a nd G oldberg, 2005) . This p ractice, however, is not
necessarily well suited as it implicitly suggests that any movement in the exchange rate is
exogenous, while f ailing t o control f or f actors, ot her thant he e xchange r ate, t hat
determines inflation. E stimates f rom t hese k inds o f m odels can alsob e af fectedby
potential endogeneity o f domestic prices and e xchange rate, and does not consider the
effects o f shocks inthe w orld m arket that m ay af fect the exchange r ate an d h ence

domestic prices (Bhattacharya et al., 2011).

Moreover, many of the variables in the markup model'® are not directly observable and
need to be proxied. This is clearly the case of the marginal costs, which are often proxied
by producer prices or unit labor costs. Last but not least, these models are static in nature;
however itis unlikely th at prices c ompletely a djust within o ne p eriod (e specially a t

quarterly frequency), calling for the use of a dynamic model (Bussiere, 2007).

The current study will use an alternative modeling strategy; namely, the model of pricing
along a distribution ¢ hain w hich was first i ntroduced by M cCarthy ( 1999) t o E RPT
literature. This methodology permits the tracking of the pass-through from exchange rate
fluctuations to each stage of the distribution chain in a simple integrated framework. In
this way it examines the pass-through of exchange rate and import price fluctuations to

domestic producer and consumer inflation.

" See, Hooper and Mann (1989), Goldberg and Knetter (1997) and Campa and Goldberg
(2002) in chapter 2
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The use of this model has several advantages compared to its alternatives discussed in
Chapter 2: First it is well suited to capture both the size as well as the speed of the pass-
through. S hocks may a ffect prices at di fferent s tages bot h di rectly and indirectly v ia
previous price stages. It allows seeing the possibility of a decline in adjustment speed of
prices along the distribution chain which might occur as a result of adjustment lags at the

different stages of distribution.

Second, pricing along a distribution chain framework allows one to observe how external
shocks are transmitted from one distribution stage to another. Thirdly, the model allows
import price s hocks to affect do mestic consumer inflation both directly and indirectly
through their effects on producer inflation. Mark-up models allow measuring the indirect
effects of import prices on c onsumer inflation only, since import prices take place in the
model only as a factor cost in the production process. However, import prices may have
direct e ffects on ¢ onsumer inflation t oo. Fourth, the model incorporates t he dyna mics
through pricing pow er and changing mark-up rates, in contrast to mark-up framework,
which assumes a co nstant m ark-up ove r pr oducer prices e ven i f the c onditions in the
economy change over time. However, firms may have an incentive to change their profit
margins by a djusting their m ark-up r ates d ue tos everal f actors such as m arket
competition, demand conditions in the economy and the type of external shock they are

exposed to (Yiinciiler, 2009).

We recall form Chapter 2 that in the model of pricing along a distribution chain, inflation
at each stage, i.e. import, producer and consumer inflation, consists of six components.
The first component is the expected inflation at that stage where expectations are based

on the available information at the period t-1. T he s econd c omponent is the do mestic
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demand shock at period t. The third and fourth components are supply and exchange rate
shocks at period t. The next c omponents are the shocks atthe previous stages ofthe
chain. Finally, there is the shock that belongs to that stage. The particular shock of each
stage is the part of the inflation atthatstage that c annot be e xplained by s hocks of
previous stages of the distribution chain and information at period t-1. To complete the

model McCarthy considers the following assumptions:

e Supply shocks are identified from the dynamics of oil price inflation denominated
in the local currency.

e Demand shocks are identified from the dynamics of the output gap in the country
after taking into account the contemporaneous effect of the supply shock.

e External shocks are identified from the dynamics of exchange rate change after
taking i nto a ccount t he ¢ ontemporaneous e ffects of t he s upply a nd de mand
shocks.

¢ Finally he also accounted for the reaction of monetary policy to exchange rate
fluctuations.

Based on this general background, we specify a six variable VAR model which includes
exchange rate, import price, consumer price, output gap, world commodity price index
and money supply following McCarthy (1999); Smets and Wouters (2002); Hahn (2003);

Ito and Sato (2006), Bhattacharya et al. (2011) and others as shown in equation 4.1.

y,= [WCPI,y5% NEER, MPI,CPI,M2] .......eeooveeeeceeeeen (4.1)

Where, all the variables are as defined earlier.
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4.3 Econometric Approach

The eco nometric techniques t hat h ave b een utilized t o model E RPT c an be b roadly
divided i nto f our ¢ ategories: s ingle e quation e conometric m ethods, V. AR models,
structural macroeconometric m odels, an d d ynamic stochastic general e quilibrium
(DSGE) models ( Mwase, 2006) . Most st udies ap plied s ingle eq uation e conometric
methods to estimate the pass-through with aggregated data'®. This approach is however
problematic in t he s ense t hat it do es not a ccount for non -stationary and endogeneity
problem. One mechanism to solve this difficulty could be to use a multivariate time series

models such as VAR.

Use of VAR model helps to account for spurious correlations, and exogeneity bias as it is
designed for non-stationary time series and requires no endogenous - exogenous division
of variables. A number of papers use variants of the VAR models to analyze the effect of
exchange r ate and o ther e xogenous s hocks on domestic prices. A mong this some use
Structural V.AR (SVAR) modelst o ¢ apture t he dynamic impact o fex change r ate
disturbances on inflation while others utilize the VECM to capture the response of prices

to exchange rate movements under the assumption of cointegration’.

* See e .g. G oldberg a nd K netter, 1 997; C ampa a nd G oldberg, 2002; Choudhri a nd
Hakura, 2001 and Barhoumi, 2006

7 See McCarthy, 1999, H ahn (2003) and Ito and Sato (2006) and others on SVAR, and
Bhattacharya et al. (2011) on CVAR
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In contrast to analyzing ERPT using a single price by employing a single-equation-based
approach, a VAR approach allows us to investigate ERPT into a set of domestic prices
along t he p ricing ¢ hain. In a ddition, s ince t he ex change r ate an d i nflation r ate ar e
expected to be influencing each other in many theoretical models, it is most appropriate
to estimate a system that would treat both of them endogenous. VAR models are useful
that allow for such interaction be tween e xchange rate and d omestic v ariables (Ito and
Sato, 2006). The current study will use two estimation methods namely: the SVAR and
the CVAR. T he first one is pow erful i n a nalyzing short r un i ssues w hile the latter
integrates the short run dynamics with the long run relationship and it is preferable for

analyzing long run issues concerning ERPT (long run effect of exchange rate on prices).

4.3.1 Structural VAR

The baseline empirical model is estimated as a VAR with six endogenous variables. The

SVAR form representation of the model may be written as:

Where y,= [Awcpi, y¢® , Aneer, Ampi, Acpi, Am2] vector of k = 6 variables. B, is an
invertible (nXn) matrix of coefficients of contemporaneous relations on the endogenous
variables; B; 's are (nXn) matrices which captures d ynamic interactions between the &
variables in the model, &; denotes a mean zero (nX 1) vector of structural error terms, also
referred to as a structural innovation or structural shock and p is the number of lags.

Equivalently the model can be written more compactly as:

B (L) Yt = € e (4.2a)
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Where B (L) = By — BiL + B,L? ..... + B,LPist heau toregressivel ago rder
polynomial'®. T he variance-covariance m atrix o f th e s tructural e rror te rm is ty pically

normalized such that: E (g,&,) =X, = I},

In order to allow estimation of the structural model we first need to derive its reduced-
form r epresentation (sincet he s tructural m odel i s not observable). This i nvolves
expressing y; as a function of its lags. To derive the reduced form representation, we pre-
multiply both sides of the structural VAR representation by Bg':

By'Byy, = Bg'B1y,—1 + ... ... +By'Byyi—p + Byl i (4.3)

Hence, the same model can be represented as:

Where A; = By 1By, i=1, ..., p, and u,= By '¢,. Equivalently the model can be written
more compactly as:

A(L)Y=Up o (4.42)
Where B (L) = I — AL + A,L% ... +A,LP and E(U;)= 0a ndE (utut’) = X,
denotes the autoregressive lag order polynomial. Standard estimation methods allow us to

obtain co nsistent est imates o f't he r educed-form p arameters 4;,1 =1,...,p,a nd the

reduced-form errors u;, and their covariance matrix E (utu't) =%, (Kilian, 2011:2).

'® In the notation of (4.2 and 4.2a), deterministic terms (i.e. the constant) is suppressed for

simplicity.
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The structural model represented by system (4.2) must be identified for the purpose of
policy analysis and must be gi ven e conomic interpretation. T he fundamental pr oblem
here is that &; is not directly observed but needs to be identified (Stulz, 2006). The next
question is how to recover the elements of By! from consistent estimates of the reduced-
form parameters, because knowledge of By! would enable us to reconstruct &, from &=

B,u; and B;,i = 1...... p from B; = By4;

By construction, u, =B '&,. Hence, the variance of u, is:

E(uu;) = By'E(g,6)By Y

Y, =BylZ. Byl but, I, =1

2, =ByiByY

One popul ar w ay of recovering the s tructural in novations &, from t he r educed-form
innovations u, isto apply C holesky orthogonalization to the r educed-form residuals.
Mechanically, t his can b e ac complished as f ollows. D efine a lower-triangular KxK
matrix S with positive main diagonal such that SS° = Z,. It follows immediately from the
condition X, = By'By! that Byl = S is one possible solution to the problem of how to
recover u;. Thus, the C holesky decomposition e ncompasses t he de composition of t he
variance covariance matrix X, of the reduced form residuals in a lower triangular matrix

S and an upper triangular matrix S which allows as r ecovering the structural shocks'”

¥ The Choleski decomposition of X, implies X, = PP' where the Choleski factor, P, is a
lower-triangular matrix. Since E (uuy’) = SE(g€,)S’ = SS’ (where structural disturbances

are assumed to be orthonormal, i.e., E(EtE;) = [, the lower-triangular matrix S is equal to

the Choleski factor P.
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(Ito and Sato, 2006:11). Accordingly, the relationship between the reduced-form V AR

residuals and the structural disturbances can be written as follows:

T WCPI - WCPI
’;Gap s11 O 0 0 0 0 0 tGap
Uu; S21 S22 0 0 0 0 0 &
E E
utx _ S31 S32  S33 0 0 0 0 &t x (4 5)
uMPl Ss1 Saz Saz Saa 0 0 Off gMPI
ulP! Ss1 Ssp Ss3 Ss4 Sss 0O efP!
M2 [Se1  Se1 Se3  Sea  Ses  Ses Ol _m2
L ut - L gt -

G . .
Where V¢!, &/ ef*, eMPl ¢fPland eM? are the structural disturbances, that is, world

commodity price, output gap, N EER, import price, consumer price and money s upply

. . Ga . .
shocks r espectively, w hile w//“P!, w/ uf*, ulMP, ufP and u? arer esidualsin th e

reduced form of equations.

The structural model is identified because the k (k —1)/2 economic restrictions, necessary
to identify the structural model, are imposed as zer o restrictions on the matrix S, which
links the reduced form and the structural residuals. The resulting lower-triangular matrix
S 1 mplies t hats ome s tructural s hocks ha ve no ¢ ontemporaneous e ffectons ome
endogenous va riables gi vent he or dering of e ndogenous va riables. E conomic
interpretation is attached to this model by the selected ordering of the variables, as the
ordering indicates w hich s hocks a re not a llowed t o c ontemporaneously affect w hich

variables (Hahn, 2003 and Ito and Sato, 2006).

In order to identify shocks or their respective impulse-response functions via Cholesky
decomposition, the variables need to be given a plausible ordering. Following McCarthy

(2000), Hahn (2003) and I to and S ato ( 2006) we a ssume ar ecursive or dering. The

77



aforementioned studies apply di fferent or dering de pending on the characteristics of the
country/ region under consideration and the problem explored. McCarthy (2000) applies
the following ordering: the change in oil prices is ordered first because the reduced-form
residuals of oil prices are unlikely affected contemporaneously by any other shocks in the
system w hile o il p rice sh ocks are likely af fectal 1v ariablesi nt hes ystem
contemporaneously. The output gap is ordered next as he assumes that the output gap is
contemporaneously affected by only oil price shocks while output gap (demand) shocks
have a contemporaneous impact on other variables except oil prices. The exchange rate is
ordered third followed by domestic prices which are ordered according to the distribution
chain (i.e. MPI, WPI, and CPI). Finally, the monetary variable is ordered last assuming

that monetary policy may react to exchange rate fluctuation.

Hahn (2003) and Ito and S ato (2008) follow the s ame or dering as McC arthy but t he
monetary policy variable®® is ordered prior to exchange rate and prices by assuming that
monetary policy reacts not to realized inflation but to expected inflation. The difference
between the two authors’s is that Hahn orders the monetary policy variable prior to out

gap while Ito and Sato ordered it next to output gap.
Against this background we assume the following order for Ethiopia.
Awcpi - yi%® — Aneer — Ampi - Acpi » Am2

For s mall ope n e conomies | ike E thiopia, w orld c ommodity prices are a ssumed t o be
exogenous be cause t he ¢ ountry ha s i nsignificant pow er in t he w orld market t o a ffect

international prices. T hus, changes in world commodity price are ordered first because

20 Where the former use interest rate while the latter use money supply to proxy monetary
policy
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the reduced-form residuals of commodity prices are unlikely affected contemporaneously
by any other shocks except commodity price shocks per se, while world commodity price
shocks would likely affect all variables in the system contemporaneously. We therefore

model the world commodity price shock as independent to the shocks to other variables.

Excess demand shocks which are proxied by output gap are assumed to be influenced by
exogenous factors, such as adverse weather conditions. This is manifested by the fact that
the E thiopian e conomy is highly dependent on a griculture and in turn the agricultural
sector is highly dependent on the prevailing whether condition (rain feed a griculture).
Thus, output gap is ordered next, as we assume that the output gap is contemporaneously
affected by only world commodity price shock while output gap (demand) shocks have a

contemporaneous impact on other variables except world commodity prices.

Shocks to the exchange rate largely reflect exogenous factors, such as unexpected surge
in aid inflows and terms of trade i mprovements w hich i ncrease the country’s foreign
reserve a nd pol icy interventions which a re assumedt obe independent of o ther
disturbances (money supply and domestic prices) in the model. E thiopia has adopted a
managed float ex change rate regime since 1992 and is still maintained w ith the NBE
intervening in t he foreign e xchange m arket t o s moothen e xcessive f luctuations. Thus
NEER is ordered third, w hich i mplies th at the NEER responds ¢ ontemporaneously to
world commodity price and output gap (demand) shocks. The exchange rate shocks are

assumed to have a contemporaneous effect on money supply and domestic inflation.

Import price is ordered in the fourth place followed by consumer price index based on the

pricing chain. The or der of the m onetary v ariable is somehow c ontroversial in w hich
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different researchers give different ordering for this variable. Some (such as McC arthy)
order it last assuming that central banks react to changes in the exchange rate and prices
indices (i.e. assuming reactive nature of monetary policy). Others (such as Hahn and Ito
and Sato) order it prior to exchange rate and prices by a ssuming that monetary policy
reacts not to realized inflation but to expected inflation (forward looking behavior). This
one lets prices react to central bank policy, i.e. central banks set the target of M2 after
observing leading indicators for inflation like oil prices, output changes etc. The current
study orders M2 last in the base l1ine model a ssuming monetary po licy in E thiopia is

reactive (passive) rather than forward looking®'.

Given these, the size and speed of pass-through will be estimated using impulse response
functions and variance decompositions are computed to point out the relative importance

of various shocks in explaining fluctuations in the price indices.

4.3.2 Cointegrated VAR

As an alternative to the SVAR model, we estimate a Cointegrated VAR (CVAR) model
in order to capture the long-run relationships between exchange rate and price indices. As
discussed in the previous section, the standard ERPT literature deals with I (1) variables
by estimating a SVAR model in first differences (McCarthy, 1999; Ito and Sato, 2008).
However, t his a pproach ] eads tol ossof i1 nformation c oncerning the long-term
relationships between the series (Bhattacharya et al., 2011). The theory of cointegration

addresses this issue by integrating short-run dynamics with long-run equilibria.

! However in alternative models we gave different order for M2 to check the sensitivity

of estimated pass-through coefficients to change in the order of this variable

80



Thus, the long-run relationship between the exchange rate behavior and the price level
will be 1 nvestigated us inga c ointegrating a pproach. Accordingt o Masten ( 2004)
estimation of pass-through effect with CVAR has two main advantages. First, since most
financial series such are price become stationary at least after differenced once, the test
for c ointegration is vital. Also, in e conomics w e are us ually interested about long run
relationship b etween p rice an d ex change r ate ( any v ariables) an d h ence n eglecting
cointegration will be neglecting the intrinsic meaning of equilibrium long run relationship
between variables unde r ¢ onsideration. The s econd i mportant a dvantage of e stimation
witha C VAR is that it e nables us to d istinguish b etween p ermanent a nd tra nsitory
shocks. This is an important distinction because permanent shocks usually have non zero
long run equilibrium pass-through effect, while transitory shocks rarely induce significant
short run changes in pricing behavior, if firms face costs associated with frequent price

changes.

VECM embodied in the CVAR technique, distinguishes clearly between long- and short-
run impacts and responses, providing a suitable tool for policy analysis. Defining a vector
of potentially endogenous variables, it is possible to specify the following unr estricted

VAR model involving up to k-lags of y,;

Alyt + ut EEE mEs mEE EEE EEE o EEE EEE EEE EEE REE EEW wEE oW (4‘.6)

k
Ye =g+

i=1
Where u;~ IN (0, X)
Where, y; is an (nx1) matrix containing endogenous variables in the system and A; is an
(nxn) m atrix o f p arameters. T he s ystem is in reduced form w ith each v ariable in y;
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regressed on onl y lagged values of both itself and all the other variables in the system
(Enders, 1995). As such, the error correction representation of a standard VAR is given

as follows:

k—1
Ayt = Q + I—;Ayt—l + Hyt—l + Up v o e e e (47)
i=1

Where y,~I (1) and u, ~ IN (0, X)

As defined above, Y is the vector of I(1) variables, A is the first difference operator, I; is

a (n x n) coefficient matrix and II;is a (n x n) matrix whose rank determines the number

of c ointegrating r elationships among the variables. T his way of specifying the s ystem

contains information on both the short and long-run adjustment to changes in y,, via the

elements I; and [T respectively. If IT is of full rank, that is, r = n, this suggests that the
variables are l evel stationary, and ifr =0 , this means that there are no c ointegrating
vectors. However, if IT has a reduced rank r < (n - 1), then it can be decomposed to the

following form, IT =0f3’ where a represents the speed of adjustment to equilibrium, while
B is a matrix of long-run coefficients such that the term B’y;_; embedded in the ECM
represents up to (n-1) c ointegration r elationships i n multivariate m odel w hich e nsures

that Y, converges to their long run steady-state solution (Harris, 1995).
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4.4 Asymmetric Model

Although exhaustive, a linear CVAR estimates obtained from a long-run relationship as
the one in Equation (4.7) assumes a sy mmetric long-run relationship between the price
level an d the ex change rate. H owever t here ar e v arious r easons w hy t he r elationship
between prices and the exchange rate may be asymmetric which are discussed in previous
chapters. Pass-though asymmetry can be can be analyzed with respect to (1) direction of
exchange rate ¢ hange ( appreciation a nd de preciation), (2)t he s ize o f ex change r ate
change (small and large change) and (3) inflation environment (high and 1ow inflation

environment).

There are two methods to be considered in analyzing the asymmetric nature o f ERPT
with respect direction and size of the change in exchange rate. The first one is introduced
by Pollard and Coughlin (2004) where they include dummy variables that capture a range
of changes in exchange rate regarding direction and size. To determine if pass-through is
asymmetric with respect to the direction of the change in the exchange rate, two dummy
variables are created that separate quarters in which the US dollar appreciated from those
in w hich i t de preciated. Similarly, to d etermine i f p ass-through is asymmetric w ith
respect to the size of the change in the exchange rate, two dummy variables are which
separate small change and large change in Exchange rate. Then, the dummy variables are
interacted with the exchange rate term and included in the model. The dummies are:

A= 1 when AInE; >0 D=1 when AInE; <0

0 otherwise 0 otherwise

Where A and Dy are appreciation and depreciation of exchange rate respectively

83



L=1 when /AInEt/ >=3%  S=1 when /AInE/ <3%
0 otherwise 0 otherwise

Where L and S; are large and small change in exchange rate respectively

Webber (1999) and Wickremasinghe and Silvapulle (2004) use a different approach to
investigatet he extento fp ass-throughun dere xchanger ate appreciationsa nd
depreciations. Instead o f'1 ntroducing a d ummy v ariable, t hey co nstruct a n ew ser ies

which captures appreciation and depreciation of exchange rate separately.

According to Webber (2000:8) the exchange rate at time ¢ can be expressed as:
E, = Ey + Ef + EP
Where, E| is the initial value of the logarithm of the exchange rate series and

EtA = lF=1 01' (El - Ei—l)) 9i= 1 for Ei > Ei—l and Hi: 0 for Ei < Ei—l while

EP =Xt ,0; (E;—E;_y), 6;=1forE; <E;_; and0;=0forE; > E;_;
The variable E{ represents the accumulated sum of the appreciation episodes and EP the
accumulated sum of the depreciation episodes. The current study will use this approach to

analyze asymmetry with respect to direction of change in exchange rate.

To examine size asymmetry we combine the two approaches mentioned above. Although
there is no st andard measure o fa large o r sm all ch ange i n the e xchange rate, t he
construction o f t he | arge an d sm all ex change r ate ch ange series i s si milar to t hat of
Pollard a nd C oughlin (2004), w here 1arge changes is de fined a s b eing 3 pe rcent a nd
above, while a small change is below 3 pe rcent. Based on this de finition we c onstruct
new series which captures large and small change in exchange rate based on Webber’s
approach:
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EL=Y!_,6,(E; —E;_,), 6;=1for (E; —E;_;) >3 and 6;=0 for (E; — E;_;) <3

while
ES =Yt ,6; (E;—E;_y), 0;=1for (E; —E;_;) <3 and 0 otherwise

Where Ef and ES represents t he accu mulated sum of I arge an d s mall ex change r ate

change episodes, respectively.

The pos sibility of pa ss-through a symmetry w ith re spectto th ele vel o fin flation
(inflationary environment) is basically associated with Taylor’s (2000) hypothesis which
states t hat, responsiveness o f domestic prices t o e xchange r ate f luctuations de pends
positively o n in flation. More s pecifically, he a rgued t hata s hiftt oa 1 ow-inflation
environment cau ses a d ecline i n t he ex pected persistence o f co st an d p rice ch anges,
which in turnre sults ina declinein ERPT. The e ffect of ¢ hange i nt he i nflation
environment on E RPT to CPI can be captured by introducing dummy variables in the
system. This is done by constructing a dummy variable which capture a shift in inflation
environment in our sample. The dummy variable will take the value one starting in the
period in which the country experienced high level of inflation, 2003/04Q1%* (and for all
subsequent years), and zero otherwise. Then the dummy variable will be interacted with
the ex change rate term and included in the model following (Bailliu and Fujii, 2 004).
Thus, the coefficients on these interaction terms capture any change in pass-through that
occurs as aresult of a transition to new inflation environments. The asymmetric model

will be estimated by using the CVAR approach.

?? Even if the inflationary environment strongly felt starting around 2005/06 it begins to
appear as a problem in post 2002/03 period (see, Alemayehu and Kibrom, 2008)
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4.5 Important Econometrics Issues

4.5.1 Stationarity and Cointegration analysis
4.5.1.1 Test for Stationarity

In th e analysis o ftime s eries d ata, the n otion of stationarity plays an i mportant role.
Proper e stimation o fa time series model r equires a s tationary da ta. Conducting time
series analysis on non-stationary data will results what is called “spurious” or “nonsense”
regression, i.e., a situation where the estimated regression has a high R? and significant t
values w ithout a ny e conomic r elationship be tween t he va riables. Although there a re
several tests for stationarity, in this paper, the stationarity of each series is checked using
the s tandard A ugmented D ickey-Fuller (A DF), th e P hillips-Perron ( PP), a nd t he

Kwiatkowski, Phillips, Schmidt and Shin (KPSS) tests.

A test of stationarity (or non stationarity) that has been become popular over the past
several years is the unit root test. The DF and the ADF tests are the most usually used
tests f or u nit root (Gujarati, 2004 ). The a ctual pr ocedure of ¢ onducting t he D F t est

involves three important equations which are derived from the following basic equation:

Ve = PYVe-1 T Up e e e e e v 4.8

In the literature equation (4.8) is known as autoregressive process of order one (AR (1))
model. In conducting the DF test, to allow for various possibilities of non-stationary time

series, the test is estimated in three different forms:

Ay = 8V 1 F Up cvcer e e e e e e e e 480

Ay, = L1+ 8Yi 4 + Up e o e e e e e 48D
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Ay, = b1+ Bat + 0y 1 + Up v e e e e e 480

Where A is the first difference operator (4y; = y; —A4y;_1), d = p — 1, t = time or trend
variable and u, is the white noise error term. In each case, the null hypothesis is that 6 =
0, that is, there is a unit root — the time series is non-stationary. The alternative hypothesis

is that o is less than zero; that is, the time series is stationary.

The extended version of the DF test is usually called the ADF because the regression has
been augmented with lagged changes, 4y,_; . The inclusion of the lagged changes in the
above three equations is intended to clean up any serial correlation in the error term. The
test is conducted by ‘augmenting’ the preceding three e quations by a dding the lagged
values of t he de pendent variable y,.F or e xamplei fw et ake e quation ( 4.8c) and

augmentation is up to ‘m’ lags, the ADF takes the form:

Ay, =B+ Bot + 8y + D Ay p F+ Up e 4.8d

h=1
Where, u, is a white noise error term and Ay, _1= (Vi1 - Vi—2), AV:—2= (Vi3 - Y;_3) etc.

Phillips and Perron (1988) suggested an alternative to the ADF tests. Instead of adding
additional lags in the regressions to obtain an error term that has no autocorrelation, they
stick to the o riginal DF regressions b ut m ake n onparametric ad justmentt ot he DF
statistics to take into account p otential autocorrelation pattern in the error. PP tests are
nonparametric in nature and applicable to a wide class of dependent and heterogeneously

distributed innovations (Enders, 1995).
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Kwiatkowski, P hillips, Schmidta nd S hin ( 1992) pr opose a n a lternative t est for
stationarity in which unlike ADF and PP test, stationarity is the null hypothesis and the
existence of a unit root is the alternative (Stock, 1993). The rejection rule for both ADF
and PP test is that, we reject the null hypothesis, if the computed tau statistic less than the
critical value, the time series is stationary. On the other hand, if the computed tau statistic
is greater than the critical tau value, we failed to reject the null hypothesis; i.e. time series
is non-stationary. In the case o f KPSS, if the cal culated statistic is less than the given
critical values, the null hypothesis is accepted and it can be concluded that the series is

stationary. The opposite holds true for a non-stationary series.

4.5.1.2 Cointegration

The notion of cointegration, which was given a formal treatment in Engle and Granger
(1987), m akes r egression i nvolving non s tationary t ime s eries or w hatisc alledan
integrated of order one, I (1) variables potentially meaningful. It is a notion that a linear
combination of two series, each of which is an integrated of order one; I (1) is integrated
of order zero, i.e. stationary (Wooldridge, 2003). We are concerned about the concept of
cointegration because making a v ariable stationary by di fferencing only gives the short
run dyna mics w hile w e a re a Iso interested i n know ing t he I ong run r elationship.
Economically s peaking, t wo va riables w ill b e ¢ ointegrated i ft hey ha ve l ongr un
relationships between them. In CVAR models the test for cointegration is vital because if
there is no cointegration relationship between the variables under consideration then there

1s no point in estimating VECM.
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A simple a pproach t o testing for t he e xistence of c ointergation is t he E ngle-Granger
(1987) two-step ap proach. Though this procedure is easily implemented, it has several
important limitations.”® One crucial limitation of the method is that it has no systematic
procedure to id entify t he e xistence o f multiple ¢ ointegrating v ectors. An a lternative
approach which addresses the drawbacks of the two step Engle-Granger approach was
proposed by J ohansen ( 1988), w ho de veloped t he maximum I ikelihood e stimation
procedure that also allows one to tests for the number of cointergating relationship. The
Johansen (1988) maximum likelihood estimators overcome problems associated with the
use o ftw o s tep e stimators. Most im portantly it ¢ an d etect th e p resence o f m ultiple
cointegrating ve ctors. Moreover, t he t est allows testing restricted versions of the

cointegrating vector(s) and the speed of adjustment parameters (Enders, 1995).

Given equation 4.7 in section 4.3.2, the test for a reduced rank is conducted as follows.
Asitis m entioned e arlier th e rank o f II ise qualt ot he num ber ofi ndependent
cointegrating ve ctors. The number of distinct ¢ ointegrating ve ctors can be obtained by
checking the significance o f the characteristic roots of IT (i.e. the rank ofthe matrix is
equal to the number of its characteristic roots that differ from zero) which is given by A

(Harris, 1995).

In practice, we can obtain only the estimate of I and its characteristics roots. The test for
the number of ¢ ointegrating ve ctors or t he n umber of ¢ haracteristic r oots t hat a re
insignificantly di fferent f rom uni ty ¢ an be c onducted us ing t he f ollowing t wo t est

statistics: the Ay, and A, tests which are provided by J ohansen (1988). T he trace

» See Enders (1995) on page 385 f or de tailed discussion on the limitation of Engle-
Granger method

89



statistic is based on testing whether the (m-r) smallest eigenvalues are jointly zero and is

given by:

Apace = —T z L= A oo (4.90)

Another test of the significance of A, is the maximal eigenvalue or Ay statistic which is

based on the estimated (r + 1)th largest eigenvalue given by:
Amax = —=TIN(L =) oo e oes e e e et et e eve e ene . (4.9D)

The trace test (Awace) isa joint test w here th e null h ypothesis i s th at th e n umber o f
cointegrating v ectors is less than or equal to r, against an unspecified al ternative t hat
there are more than r. On the other hand, the maximum Eigenvalue test (Amax) tests the
null hypothesis that the number of cointegrating vectors is r against the alternative of r+1.
Johansen and Juselius (1990) provide critical values for both Agace and Apax. If the test
statistic1 s greater t han t he cr itical v alues, the n ull h ypothesis thatt here ex ists r

cointegrating vectors against the alternative hypothesis that there more than r (for Aace)

or are r + 1 (for Amay) 1s rejected (Enders, 1995: 391).

4.5.2 VAR Lag Length Selection Criteria and Diagnostic
Tests

4.5.2.1 VAR Lag Length Selection Criteria

Before estimating the VAR, we have to decide the maximum lag lengths, to generate the
white noise error terms. To determine the optimal lag length different information criteria

can be employed. The objective of the information criteria (IC) method is to select the
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number of parameters which minimize the value of the IC. The most popular ICs are the
Akaike ( 1974) information c riterion (A IC), S chwarz’s (1978) B ayesian in formation
criterion (SBIC) and the Hannan-Quinn information criterion (HQIC). Practically the lag

length which is selected by most of these criteria will be included the in the VAR system.
4.5.2.2 VAR Diagonstic Tests

After estimating VAR models there are some diagnostic tests which are vital for ensuring
that the results o btained from VAR e stimation c an b e used for forecasting or p olicy
analysis. Important post-estimation tests which are mostly performed on the residual of
the V ARar e L Mt estf orr esidual au tocorrelation, Ja rque-Berat est for re sidual
multivariate n ormality, White test for the presence o f h eteroscedasticity in the VAR’s
residuals and te st for V AR stability. Testing for a utocorrelation helps to identify any
relationships that may exist between the current values o f the regression residuals and
any of 1 ts | agged va lues ( Brooks, 2002) . The nul I hypot hesis of t he L Mt est f or
autocorrelation is that the residuals are not serially correlated, while the alternative is that
the residuals are serially correlated. If the P-value is less than 0.05 then we reject the null

hypothesis (Harris, 1995).

The Jar que-Bera n ormality te st is used t o d etermine w hether the regression errors are
normally distributed. Under the null hypot hesis of nor mally di stributed e rrors, the test
statistic has a Chi-Square distribution. Thus, if the Jarque-Bera statistic is significant, that
is, the p -value is less than 0.05; the null o f normality is rejected atthe 5% level of
significance (Brooks, 2002: 181). Furthermore, the test for heteroscedasticity investigates

whether the variance of the errors in the model are constant or not. In White’s (1980) test
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for h eteroscedasticity t he nul 1 hypo thesis states t he r esiduals ar e homoscedastic an d
independent of the regressors, and that there is no pr oblem o f misspecification. If the
White test statistic is significant, that is, P-value is less than 0.05; the null hypothesis of
homoscedasticity and no misspecification will be rejected (Brooks, 2002: 445). Lastly,
the test for VAR stability is vital if the system is supposed to be use for forecasting and
policy a nalysis. T he t est f or s tability ¢ hecks whether t he roots o f't he ch aracteristic
polynomial lies inside the unit circle. If all roots lie inside the unit circle then the VAR is

considered as stable and can be used for policy analysis.

4.5.3 Impulse Response Function

An impulse response function traces the effect of a one standard deviation shock to one
of the innovations on current and future values of the endogenous variables. A shock to
the i-th v ariable directly af fects the i-th variable, and is also transmitted to all ofthe
endogenous variables t hrough the dynamic s tructure of the VAR (Stock and W atson,
2001). Thus, for each variable from each equation, a unit shock to the error is analyzed in
order to determine the effects upon the VAR system over time. In the case of this study,
the i mpulse r esponse function will be able to reveal the sign, size and p ersistence o f

shocks from the exchange rate and import prices and consumer prices.

Two approaches are commonly used in the econometrics literature to estimate impulse
responses. These are the generalized impulse response and the Cholesky decomposition.
The main a dvantage o f't he g eneralised i mpulse r esponse is t hat it d oes n ot r equire
orthogonalization of innovations and is invariant of the ordering of the variables in VAR

(Pesaran and S hin, 1998 ¢ ited in Stulz, 2006 ). However this s tudy us es the C holesky
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decomposition in the base line model®* because, it incorporates a small sample degrees of
freedom a djustment w hen e stimating the residual c ovariance matrix used to derive the
Cholesky factor (Lutkepohl, 1991). Furthermore the ordering of the variables is important
because the m odel assumes t hat ca usality runs from the NEER to i mport pr ices, and

finally consumer prices, and that the degree of endogeneity increases in that order.

4.5.4 Variance Decomposition

While impulse response functions trace the effects of a shock to an endogenous variable
ont he va riables int he V AR, variance de composition d ecomposes va riation ina n
endogenous variable into the component shocks to the endogenous variables in the VAR.
More sp ecifically, i t highlights the pr oportion of t he m ovements int he de pendent
variables that are a result o f their own sh ocks, versus shocks from the other variables
(Stock and Watson, 2001). This gives information about the relative importance of each
random i nnovation to the variablesinthe V AR. In our case, variance de composition
shows the importance of shocks within the import and consumer prices themselves versus

shocks from the exchange rate and other variables in the system.

* However as a robustness check, generalized impulse responses are also conducted
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5. EMPIRICAL RESULTS AND ANALYSIS

This ch apter p resents and d iscusses t he r esults o f't he em pirical an alysis b ased o n
econometric f rameworks gi ven i n the pr evious c hapter. F irst, t he r esults of va rious
preliminary tests that should be undertaken be fore and after the estimation of the VAR
models are presented. Subsequently, based on the SVAR approach, the size and the speed
oft he E RPT t o 1 mport a nd ¢ onsumer pr ices a re a nalyzed us ing i mpulse r esponse
functions. In addition, the relative importance of the exchange rate and other shocks for
fluctuations in the price indices is investigated by applying variance decompositions. The
results of alternative specifications are also presented to check the robustness of the base
line model. Moreover, the long run ERPT is analyzed using CVAR approach. Finally, we
investigate the asymmetric properties of ERPT in terms of direction and size of change in

exchange rate and inflationary environment.

5.1 Test for Stationarity

In analyzing time series data testing for stationarity is a vital condition. As it is mentioned
earlier, the results obtained by us ing non-stationary time series may be spurious in that
they may i ndicate a relationship b etween variables w hich does not e xist. Inorderto
receive consistent and reliable results, the non-stationary data needs to be transformed
into stationary data. In contrast to the non-stationary process that has a variable variance
and a m ean t hat doe s not r emain near, orreturns toa long-run mean over time, t he
stationary process reverts around a constant long-term mean and has a constant variance

independent of time.
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Before one pursues formal tests for stationarity, it is always advisable to plot the time
series under study because visual plot of the data is usually the first step in the analysis of
any time series. Such a plot gives an initial clue about the likely nature of the time series.
The plots of the variables included in our model are provided in appendix A.2. The first
impression that we get from these graphs is that at level most of the time series shown in
the figures seem to be “trending” either upward or downward, albeit with fluctuations™.
WCPI, M2 and CPI plots shows upward trend, while that of NEER show a downward
trend. M PI seem to have upward trend with very significant fluctuation. T his suggests
that the mean of all the above variables might be changing which perhaps implies they
are not s tationary atlevel. Such an intuitive feel i s i mportant s tarting point for more
formal tests of stationarity. Thus, as explained in the previous chapter, formal testing for
stationarity and the order of integration of e ach variable are undertaken mainly using

three standard methods (ADF, PP and KPSS).

Consequently, all series are examined for stationarity using the three test types and the
results are summarized in Table 5.1. The lag length for each variable is automatically
selected b y S chwartz In formation C riterion ( SIC) and bot h i ntercept a nd t rend a re
included in test e quation for all variables. In Table 5.1 L WCPI, LNEER, L MPI, L CPI
and LM2 shows the natural logarithm of world commodity price index, nominal effective
exchange r ate, 1 mport pr ice 1 ndex, ¢ onsumer price i ndex a nd br oad money s upply

respectively.

* Except output gap which is stationary by construction
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Table 5.1: Unit root test results

Variable ADF Phillips-Perron KPSS I(d)
Level Differenced | Level Differenced | Level Differenced
LWCPI | -1.6268 -7.3302 -1.6882 | -5.9132 0.2701 0.0486 I(1)
LNEER |-2.4610 -8.3791 -2.3050 | -8.3742 0.1285 0.1025 I(1)
LMPI -2.4777 -14.4483 -3.1465 | -8.6751 0.1619 0.1338 I(1)
LCPI -1.3991 -5.8944 -1.1361 | -5.5529 0.2464 0.1368 I(1)
LM2 1.9852 -5.0509 2.0384 | -8.0157 0.2779 | 0.1086 I(1)
YGap -4.5577 - -5.2608 | - 0.0329 - 1(0)

Note: ADF and PP critical values are -3.4566 and -3.1593 at 5% and 10% level of
significance respectively. The KPSS critical values are 0.146 and 0.119 at 5% and 10%
level of significance respectively.

As we can see from table 5.1 each of the three test shows that all variables except output
gap (Y*) are not stationary at 5% level of significance. Hence, we continue the analysis
by taking the first difference, so that we may d etermine in w hich order the v ariables
become s tationary. W hen w e 1 ook the results of ADF and PP tests c onducted on the
difference of the variables, the null hypothesis of unit root is strongly rejected. Similarly
the result of the KPSS test shows that all variables are stationary at first difference since

we failed to reject the null hypothesis of stationarity. Thus we can conclude that all the

variables (except Y*) are stationary at first difference.

5.2 ERPT to Import and Consumer Prices: SVAR Approach

This section presents and discusses the empirical results derived from the VAR model.
The SVAR is estimated in first difference of the variables and hence the estimated results
represent short-term dynamics as opposed to long-term equilibrium relationships between
variables. In this regard, impulse response functions of import price and consumer prices

to each shock in the sy stem are presented in Section 5.2. 1. In Section 5.2.2, va riance
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decomposition i s u tilized t 0 asses s t he r elative importance of the exchange rate fo r
variation in import a nd c onsumer price indices. S ection 5.2.3 presents an analysis on
robustness of r esultst o c hanges int he or der of variablesa ndus e of di fferent

methodology.

Choosing a ppropriate 1 ag 1 ength is vital before estimatinga V- AR model b ecause the
VAR results could be highly sensitive to the number of lags included for the endogenous
variables in estimation. The optimal lag order is determined partly by using lag length
selection criterions of LR, FPE, AIC, SIC and the HQ and partly by taking the size of the
data into consideration. Considering the potential small size of the data and the number of
variables included in the model, we chose to refrain from basing the analysis on larger
lags. Therefore, four lags are chosen to be the maximum lag. As given in appendix B.1
two lags are selected by most of the criterions when a maximum lag of four is included at

the 5% level of significance

Even if the lag order selection criteria choose two lags to be included in the model, it may
also be possible for some of the lags (of some endogenous variables) that are chosen as
optimal to have insignificant contribution in the model. Therefore, it should be checked
whether the two lags (chosen as optimal) of all variables are jointly important and hence
should be included in the estimation of the VAR model. This was done using the Wald
lag e xclusion te st (which is a symptotically c hi-square di stributed) and the results ar e
reported in appendix B .1. Based on the joint h ypothesis for lag 2, w e reject the null
hypothesis which st ates t hat t he r estricted m odel i s v iable ( model without 1 ags) an d

accept t he m odel w ith 1 ags b ecause t he first and t he sec ond I ags o f'al 1 en dogenous
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variables are jointly significant. This suggests that the use of the two lags in the model is

suitable. The VAR model therefore is estimated with a constant and two lags.

The next step is to undertake various post-estimation diagnostic tests which are of crucial
importance for further analysis. This is because the results obtained from such tests could
affect the validity and robustness o f the impulse response and variance de composition
results. B ased on this,t estf or V AR s tability, a utocorrelation, nor mality a nd
heteroscedasticity is undertaken and the results are reported in appendix B. The test for
stability shows that all roots of characteristic polynomial lie inside the unit circle which
suggests that the VAR is stable. Stability of the system confirms that impulse response
functions can be used to e xamine the pass-through of exchange rate shocks into price
indicators. Concerning other diagnostic tests, the LM test indicates that the model is free
from autocorrelation problem while White test for h eteroscedasticity fails to reject the
null hypothesis of homoscedastic variance. However the Jarque-Bera test rejects the null

hypothesis of normality indicating residual normality problem?’.

*® Econometrics theory states that the existence of normality problem does not affect and
distort the estimators’ unbiasedness and consistency property, because the main purpose
of normality tests is for inference (testing hypothesis about the population parameter) (see
Enders, 1995). Therefore the in-existence of vector normality in our model doesn’t affect

our estimates.
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5.2.1 ERPT to Import and Consumer Prices: Impulse Response
Analysis

This subsection discusses to what extent exchange rate shocks are passed through into
import a nd ¢ onsumer pr ices i n E thiopia. Based o nt he factt hatt he m odel p assed
important d iagnostic tests, w e pe rform i mpulse r esponse an alysis with Cholesky
orthogonal shock structure from the estimated baseline model including WCPI, N EER,
Y9 MPI, CPI and M2. Figures 5.1 and 5.2 shows the estimated orthogonalized impulse
response functions for import and consumer price inflation to a one standard de viation
innovation in NEER*" The accumulated impulse responses (solid line in the Figures) are
presented over a time horizon of twelve quarters. The dotted line in figures denotes a two

standard error confidence band around the estimates.

The i mpulse r esponse functions i ndicate a moderate degree of ERPT to import p rice
inflation and a low degree of pass-through to consumer price inflation. Figure 5.1 shows
response of import price to one standard innovation in NEER. A positive exchange rate
shock (i.e. an exchange rate ap preciation) results in a de crease in import price for the
entire f orecast h orizon. Concerning t he s peed of pa ss-through, import price q uickly
responds to exchange rate shock. As indicated by the confidence bands, the responses are
significantly different both from zero and one, over the whole time horizon considered
implying ERPT to import price is incomplete. Figure 5.2 tracks the pass-through of a one
standard deviation shock in the exchange rate into consumer price inflation. As we can

see from the figure, the response of consumer prices to exchange rate shock is low which

?” The response of MPI and CPI to other variables is given appendix C
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dies shortly after 5 qua rters. This implies that ERPT to consumer price inflation is low

and transitory.

Figure 5.1: Exchange rate pass-through to import prices
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Figure 5.2: Exchange rate pass-through to consumer prices
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The estimates of the cumulative pass-through coefficients are derived from the impulse
response functions. In order to measure the pass-through coefficients, the shocks should
be transformed from one standard deviation to one percent. This is done by dividing the
cumulative impulse responses of each price index after j quarters by cumulative response

of the exchange rate to its own shock after j quarters. The coefficients therefore show the
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estimated response of pr icest o ane xchanger ate s hock a fter a ccounting f or t he

disturbances of the other endogenous variables in the model .

Table 5.2: The response MPI and CPI to one percent change in NEER

Horizon | MPI CPI
T=1 -0.489 -0.013
T=2 -0.179 -0.015
T=3 -0.065 -0.018
T=4 -0.332 -0.014
T=5 -0.322 -0.0001
T=6 -0.177 -0.002
T=7 -0.208 -0.010
T=8 -0.29 -0.009
T=9 -0.262 -0.005
T=10 -0.217 -0.007
T=11 -0.239 -0.009
T=12 -0.263 -0.008

Table 5.2 presents the r esponse of import price a nd ¢ onsumer pr ices to one p ercent
change in exchange rate. C oncerning ERPT to MPI, a positive exchange rate shock is
passed-through to import price by about 0.49 percent after one quarter, by 0.33 after one
year, and amounts to about 0.26 percent after three years (12 quarter)”. This indicates

in E thiopia, ERPT to import price is moderate*® and declines slowly as the estimating

** The pass-through coefficient is defined as:

PTt,H—j = Pt,t+j /Et,t+j
Where, P;;4; is the cumulative change in the price is level and E ;; is the cumulative

change in the no minal e xchange rate between quartert and t+j (see, Leigh and R ossi

,2002; Hyder and Shah, 2004; An, 2006 and Minh, 2009)

* Note that exchange rate shocks refer to an appreciation in the exchange rate
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horizon increased. For instance, a 100 percent exchange rate appreciation results in a 49
percent decrease in import price at the first quarter and about 26 percent decline after 3

years. This shows that ERPT to import price is persistent in the case of Ethiopia.

Compared with the ERPT to import prices, pass-through of exchange rate to consumer
prices is low. A one p ercent p ositive sh ock in ex change r ate leads to 0.013 pe rcent
decline in CPI inflation in the first quarter, 0.0 14 percent after one year (four quarters
ahead) and become almost zero in the fifth quarter (and in all subsequent periods). The
estimated p ass-through ¢ oefficient i s s omehow hi gher c omparedt ot he f inding o f
Choudhri and H akura (2003) and Devereux and Y etman (2002). T he aforementioned
studies obtained zero ERPT to consumer prices for Ethiopia between the periods 1997-
2000 and 1975-1999, respectively as itis discussed in previous chapters. In our s tudy
even if the degree of pass-through to CPI is low it is significantly different from zero up
toone y ear. T his di fferentr esult c ould b e partly c aused by different e stimation

methodology and partly due to different sample size used.

Various reasons ¢ an be gi vent o e xplain t he 1 ow pa ss-through of exchange r ate t o
consumer prices. First, in the model of pricing along the distribution chain the impact of
exchange rate dies out along the price chain. That is the impact of the e xchange rate
change is primarily t ransmitted to im port p rice then to producer p rice and finally to
consumer p rice. C oncerning t his I to a nd S ato (2006) argue th at th e im pacto fth e
exchange rate on C PI is much more indirect and remote than that of imported prices.
Thus, it is reasonable that the response of CPI is smaller than that of MPI. The level of
pass-through from exchange rate to CPI could also depend on monetary policy and the

resulting inflation environment. A s hypothesized by Taylor (2000) a lower in flationary
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environment generally leads to lower degree of pass-through. Therefore, the low inflation
environment that E thiopia experienced for a long time (expect the recent situation) can

explain the lower degree of ERPT to consumer prices.

Additional r easons m ay also be givent o e xplain w hy the r ate of pa ss-throught o
consumer prices is low compared to import prices. According to Bailliu and Fujii (2004),
the extent of pass-through to consumer prices will depend on the rate of pass-through to
import prices and the share of imports in the consumer price index. The extent of ERPT
to import prices is found to be moderate through the entire forecast horizon. This could

be then another reason why pass-through to consumer price inflation is low in Ethiopia.

Two ot her reasons m ay e xplain why t he r ate of pa ss-through t o consumer p ricesis
relatively smaller than that to import prices. First, the structure of domestic market and
local distribution costs such as transportation costs, marketing, and services can drive a
wedge b etween i mport prices as measured in the import price index and the prices of
these goods as r eflected in the CPI. For instance, if there is co mplete p ass-through to
import pr ices f ollowing a ppreciation ( i.e. i fi mport pr ice de creases by one pe rcent
following one percent appreciation of exchange rate), consumer prices will decrease by
less th an o ne p ercent given th e s tructure o f'th e m arket. In i mperfectly ¢ ompetitive
markets domestic importers might be less responsive to exchange rate appreciation and
hence the full effect of decrease in import price might not be reflected in the final price

consumers pay.

In second place, as discussed in Bacchetta and van Wincoop (2002), differences in the

optimal pricing strategies of foreign wholesalers and domestic retailers can also explain
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why pa ss-through t o c onsumer prices is l ower than that o f im port p rice. I ndeed, t his
discrepancy c an o ccur if foreign e xporting firms p rice th eir goods i n t he e xporter’s
currency, while domestic retailers resell these goods priced in domestic currency which is

indeed the case in Ethiopia.

Finally, the low ERPT to consumer prices suggests that inflation is most likely affected
by other factors than the exchange rate in Ethiopia. Among the variables included in our
model, c onsumer price inflation responds significantly to s hocks in w orld c ommodity
price, money supply and shock to CPI itself. F or instance, increase ( positive shock) in
WCPI re sults in significant increase i n C PI inflation implyingt hatt he ¢ ountry i s
vulnerable to international price shocks (imported inflation). A lso CPI inflation s hows
significant response to M2 after one year (four quarter) and in all subsequent periods.
Furthermore, the significant and persistent response of inflation to its own shock shows

the existence of adaptive expectation and inflation inertia.”'

5.2.2 The Relative Importance of Exchange Rate and Other Shocks

for Variation in MPI and CPI

While impulse response functions provide information on the size and speed of the pass-
through, they gi ve no 1 nformation on t he i mportance of the respective s hocks for the
variance of t he price indices. I n c ontrast, va riance de compositions (VD) indicate t he
percentage ¢ ontribution of t he di fferent shockst ot he va riance of t he T -step ah ead
forecast errors of the variables. Hence, the relative importance of different shocks for the

development of the price indices may be assessed using VD analysis.

*' For impulse response of consumer prices to other variables see appendix C
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The r esults of the VD analysis complementt he r esults from t he i mpulse r esponse

analysis. Since our m ain obj ective i st o analyze t he de gree of E RPT to import a nd

consumer prices, Table 5.3 reports only the VD results for MPI and CPL

Table 5.3: Variance decomposition analysis

The relative importance of exchange rate and other shocks to variation in MPI and CPI

Period WCPI Yo NEER MPI CPI M2
T=1 0.162336 0.391894 16.59516 82.85061 0.00000  0.000000
VD T=4 4.925207 7.377324 14.65767 66.86527 4.916063 1.258473
Of MPI T=8 5.743395 9.145884 13.90118 63.42031 6.526990 1.262244
T=12 | 5830135 9.400638 13.82277 62.97437 6.698974 1.270732
T=16 | 5.841488 9.434606 13.81774 62.91840 6.715913 1.271861
T =24 |5.842803 9.439305 13.81701 62.91125 6.717674 1.271958
T=1 9.864119 3.993058 0.607052 0.018242 85.51753  0.000000
VD T=4 19.47688 12.33309 0.474939 5.684429 60.72456  1.306105
Of CPI T=38 18.95365 12.91174 1.081356 7.737759 57.33358 1.981919
T=12 | 18.87306 12.95291 1.144462 8.030774 57.00711 1.991685
T=16 | 18.86299 12.95545 1.152082 8.066227 56.97243  1.991059
T=24 | 18.86173 12.95571 1.152715 8.070648 56.96824  1.990952

The VD analysis for the MPI shows that in the first quarter, a shock to the exchange rate

contributes 16.6 percent variation to the MPI series, while the M2 and output gap has

only a zero and 0.39 percent contribution, respectively. After four quarters (one year) the

contribution of exchange rate declines to 14.7 percent, while that of money supply and

output gap increases to 1.3 and 7.4 percent respectively. WCPI contributes 0.16 percent

of the variation in MPI in the first quarter while its contribution increases to around 5.8

percent in t he r emaining quarters. MPI c ontributes much for its own variation w hich

amounts to be 82.9 percent in the first quarter and it becomes around 63 percent as the

forecast horizon is extended.
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The e xchange rate has a c ontribution to the variation in CPI of 0.61 percentand 1.2
percent in one quarter and twelve quarter ahead in the forecast horizon, respectively. The
contribution of exchange r ate int he v ariation o f CPI is very l ow comparedt o its
contribution in the variation of MPI which is consistent with the impulse response result.
Money supply contributes only 1.31 percent to the variation in CPI four quarters ahead in
the forecast horizon. This slightly increases to 1.9 percent after 12 quarters. Output gap
contributed 3.9 percent of the variation in CPI in the first quarter while its contribution
increases t 0 12.9 pe rcent a fter 12 qua rters ( 3 ye ars). T he s ignificant ¢ ontribution of
output ga p t o va riation i n i nflation i ndicates t hat dom estic s tructural f actors ha ve

significant effect on consumer price inflation than movements in exchange rate.

We also found that WCPI have a significant contribution to the variation of CPI inflation.
It explains 9.9 percent of the variation in CPI in the first quarter and increases to 19.5
percent four quarters ahead. This shows the existence of significant imported inflation to
consumer prices. Lastly, inflation explains 85.52 percent of its own variation at the first
quarter, 60.72 pe rcent after one year and 56.97 percent after 3 years. This indicates the
increase in consumer prices is mainly attributed to its own variations, suggesting that the

inflation process in Ethiopia has significant inertia.

5.2.3 Robustness Analysis

Results from SVAR models may highly de pend on t he s pecification o f the underlying
model. T herefore, t he r obustness o f't he e stimated pa ss-through e lasticities should be
examined by subjecting the ba seline m odel t o various modifications. The s ubsequent
section discusses t he alternative m odel sp ecifications an d t he r espective impacts o n

estimated impulse responses.
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Identification by means of the Choleski decomposition of the covariance matrix X is only
unique up to the ordering of the variables in the system. Consequently, the same is true
for the orthogonalized impulse responses (Stulz, 2006). In this section, two alternative
identification strategies are applied to check the robustness of the base line model. The
first option is giving different ordering to some variables included in the VAR while the
second option isto apply di fferent methodology in e stimating t he i mpulse r esponses.
Concerning the first option we check whether the base line model is sensitive to the order
of two variables. In the first alternative model we gave different ordering to the monetary
variable (M2) thereby accounting for the fact that the appropriate position of the money
supply is so mewhat controversial in the context at issue (see the discussion in section

4.3.1). In the second alternative models we gave different VAR ordering to output gap.

In the base line model M2 w as ordered at 1ast assuming r eactive n ature o f m onetary
policy. In the alternative model we change the order of this variable by placing it prior to
exchange rate as Hanhn (2003) and Ito and Sato (2006) did, assuming forward 1ooking

nature of monetary policy.
Awcpi = yP — Am2 — Aneer — Ampi — Acpi ........ Alternative Model 1

Identification is then achieved as described in section 4.3.1, i.e. by applying a Cholesky
decomposition of t he ¢ ovariance matrix X. However, we donot find any significant
changes in the estimated pass-though parameters due to a different ordering of M2. The
results obtained from Alternative M odel 1 a re reported in appendix D. The estimated
responses of import price to exchange rate marginally increases compared to the baseline

model. In case o f ERPT into c onsumer prices, th e re sults are almost similar to those
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obtained from the baseline model. Thus, the ordering of the M2 is of little importance for

the pass-through estimates.

Second, following Ito and Sato (2006) we assume the lagged availability of information
on the output gap, which results in no contemporaneous effect of output gap shocks on
the ¢ entral ba nk’s monetary pol icy. I ti s a Iso assu med thatth e NEER responds
contemporaneously to world commodity price shocks and monetary policy shocks but not

to output gap shocks. Accordingly, the “Alternative Model 2” is
Awcpi —» Am2 — Aneer — y5% — Ampi — Acpi ........ Alternative Model 2

The estimated response of the MPI and CPI from the above alternative model is reported
in appendix D. Again the result from this model shows no significant difference to those

of the other models.

As a second alternative, generalized impulse responses are calculated instead of Cholesky
orthogonalized i mpulse responses. Asitis discussed in Stulz (2 006) the concept of
generalized impulse response was advanced in Koop et al. (1996) and applied to VAR
models in Pesaran and Shin (1998). Unlike traditional impulse responses, this approach
does not require orthogonalization of the shocks, and is invariant to the ordering of the
variables. Thus generalized impulse response is estimated and the results are reported in
appendix D. The results obtained from this method are also virtually similar to those of
the o ther m odels. G eneralized r esponses o f 1 mport p rices to e xchange r ate sh ocks is
similar t o t he b aseline ( orthogonalized) r esponses w hile that o f co nsumer p rices ar e
somewhat s tronger t han i n t he b aseline case though t he difference i s not t hat much

significant.
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5.3 ERPT to Import and Consumer Prices: CVAR Approach

Since the S VAR model is e stimated in first d ifference o f'th e v ariables, in formation
concerning long r un relationship among t hese va riablesi s 1 ost. T hus t he long run
relationship between exchange rate and import and consumer prices is investigated using
cointegration approach. Asitis shown insection 5.1 a 1l the variables included in the
model are stationary at first difference (I (1)) with the exception of output gap. Thus in
order to estimate C VAR model the next step is to test for the existence of meaningful

long run relationship among the variables, i.e. the variables are cointegrated.

While there are certain circumstances where a stationary variable can enter a sy stem of
otherwise I (1) variables in a CVAR model, the framework is more generally valid when
each o f the variables in the sy stem is i ntegrated o f t he sam e o rder. Therefore in our
CVAR model output gap (which is I (0) by construction) is replaced by logarithm of real
GDP (LRGDP) which is I (1) due to the fact that all the other variables included in the
model a re stationary a t first d ifference.”®> Johansen ( 1988) test for cointegration i s
applied and the results of the trace and maximum likelihood statistics are r eported in

Table 5.6 below.

%> The replacement will not distort the very reason output gap is included in the model,
i.e. to capture d omestic d emand sh ocks; b ecause G DP can also be used as p roxy for

demand shocks (though the former is better).
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Table 5.4: Johansen cointegration test results

Hypothesized | Eigenvalue Trace statistic Max-Eigen statistic
No. of CEs
Statistic C.V Statistic C.v
None 0.600086 153.2232* 69.81889 75.15354* 33.87687
Atmost 1 0.421080 78.06965* 47.85613 44.82050* 27.58434
Atmost 2 0.223628 33.24914 36.79707 20.75612 21.13162
Atmost 3 0.126289 12.49302 15.49471 11.07041 14.26460
Atmost 4 0.017199 1.422603 3.841466 1.422603 3.841466

Both Trace and Max-eigenvalue test statistic indicates 2 cointegrating equn(s) at the
0.05 level of significance. *denotes rejection of the hypothesis at the 0.05 level.
C.V: Critical Value

As we can see from the above table, both the trace statistic and maximum eigenvalue
suggest the existence of two cointegrating vectors. Since the objective of this paper is to
estimate the degree of ERPT to import and consumer prices, we estimate the unrestricted
cointegrating vectors with ad-hoc normalization on M PI and CPI. In order to determine
the pa ss-through e ffect t o c onsumer pr ices, t he r esults a re nor malized on ¢ onsumer
prices. To assess the p ass-through to c onsumer prices, the system (i.e. the unrestricted
cointegrating vector) is normalized on consumer prices. The coefficients on the exchange

rate variables indicate the degree of pass-through.

The results in Table 5.4 and, 5.5 and 5.6 are based on the estimation of the CVAR with
lag two selected by F PE, AIC, and HQ information criteria. Regarding the diagnostic
tests, there is no pr oblem of VAR stability, auto correlation and he teroscedasticity, but
there is a v ector n ormality p roblem. The r esults o f't he u nrestricted est imates o f't he
cointegrating relationship and the adjustment coefficients normalized on MPI are given in

the table below.
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Table 5.5: long-run relation of variables with respect to MPI

Variable LMPI A LNEER | LCPI LRGDP LM2 Constant EXE)P 1
B 1 0.286 -0.300 -0.937 | -0.054 7.780 -0.555
(2.629) | (-1.543) | (-5.502) | (-0.391) (-4.081)
a -0.989 0.062 0.074 0.136 -0.001
(-4.708)  (0.667) = (2.238) @ (1.103) | (-0.067)
S.corr J-Bera Het
25.1[0.4593] 2463.714[0.0000] 567.325[0.5214]

The parentheses () are used to denote t- values, while [ ] represent p-values

For easier interpretation we can rewrite the long run equilibrium relationship normalized

on MPI as;

LMPI = —7.780 — 0.286 LNEER + 0.300LCPI + 0.937LRGDP + 0.054LM?2

The estimated relation suggests that in the long run, a 1 percent increase (appreciation) in
the NEER decreases MPI by a 0.29 percent. This implies that if NEER changes by 100
percent only 29 percent of it will pass into import prices. Thus, in the long run ERPT to
import price is incomplete in the case of Ethiopia. Based on this we can argue that pass-
through to import prices is far from complete both in the short run and in the long run in

the case of Ethiopia.

Concerning the effect of other variables on MPI, LRGDP is found to be significant and
correctly signed while those of LCPI and LM?2 are found to be insignificant. In Table 5.5
‘a’ s hows how di fferent va riables a djust to t he l ong run equilibrium. As shown the
adjustment coefficient of MPI is correctly signed and highly significant. The adjustment

coefficient for MPI is 0.98 implying that if MPI exceeds its long run equilibrium by 1
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percentage point, for example because of a temporary exchange rate shock, 98 percent of
this deviation is adjusted within one quarter which thus takes maximum of four months
only for MPI to adjust to its long-run equilibrium. This shows MPI quickly adjusts to its

long run equilibrium following shocks in the endogenous variables.

Subsequently w e an alyze E RPT t o co nsumer p rices b y n ormalizing t he u nrestricted

cointegrating vector on CPI and the results are reported in Table 5.6 below.

Table 5.6: long-run relation of variables with respect to CPI

Variable LCPI LNEER LMPI LRGDP LM2 Constant z?;g)l) 1
[3 1 -0.125 -3.331 3.122 0.179 -25.914 0.065
(-0.370) | (-5.176) = (5.099) @ (0.462) (3.258)
o -0.022 -0.01853 0.315 -0.041 0.001
(-2.238)  (-0.667) = (4.708)  (-1.103) = (0.067)
S.corr J-Bera Het
25.1[0.4593] 2468.521[0.0000] 567.325[0.5214]

The parentheses () are used to denote t- values, while [ ] represent p-values

Once more for easier interpretation we can rewrite the long run equilibrium relationship

normalized on CPI as follows:

LCPI=25.914 + 0.125 LNEER + 3.331LMPI — 3.122LRGDP — 0.179LM?2

As we can see, the coefficient of the e xchange rate w hich could be interpreted as the
long-run p ass-through coefficienti s insignificant, indicating absence of ERPTt o
consumer prices in the long run. This supports the result obtained from the s tructural
VAR where ERPT to consumer prices is found to be low in the short run and becomes

almost zero after one year. Once again we can argue that consumer price inflation is most
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likely affected by other factors than exchange rate in the case of Ethiopia. If we consider
the ot her variables included in the model, in the long run import price has significant
positive impact on c onsumer prices. O ne pe rcent increase in MPI increases domestic
prices by about 3.3 percent implying that domestic importers overreact to changes in the
price of imported goods™>. This is an interesting finding because apart from the effect of
the change in the exchange rate; a change in the price of imported goods that arises due to
factors such as change in exporters cost of production, change in demand structure (either
in t he e xporting firms market or in t he m arket of t he i mporting ¢ ountry) and other
exogenous factors that affect the price of imported goods denominated in the exporters

currency have large effect on consumer prices.

Concerning other variables, LRGDP is found to be highly significant, which how ever
suggest that in the 1 ong run real G DP af fects CPI n egatively. Money s upply (M2) is
found to be wrongly singed and insignificant. The short-run dynamics suggest that the
speed of a djustment of CPI to its lo ng-run e quilibrium is v ery s low. The adjustment
coefficient for consumer price inflation is -0.022. This means, if inflation exceeds its long
run equilibrium by 1 pe rcentage point, 2.2 percent of this deviation is adjusted for every

quarter, so it takes about 45 quarters for inflation to adjust to its long-run equilibrium.

* The overreaction of domestic importers to change in the price of imported commodities
can be taken as o ne indicator of lack of c ompetition and close substitutes to imported
goods in the domestic market; which gives domestic importers enough market power to
increase consumer prices more than increase in the price of imported good measured in

import price index.
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5.4 ERPT Asymmetry

In this section the existence of asymmetric ERPT will be examined. Accordingly Section
5.4.1 and 5.4.2 presents the analysis of pass-through asymmetry (in the case of MPI) with
respect to direction and size o fchange in exchange rate respectively. In section 5.4.3
pass-through asymmetry with respect to change in inflation environment will be analyzed
in the cases o f consumer prices (CPI). F or the former ones the an alysis follows the
approach u sed by Webber ( 2000) a nd Wickremasinghe a nd S ilvapulle ( 2004), a s
mentioned i n C hapter 4. T he asy mmetric m odel w ill b e est imated using t he C VAR

approach.

Before estimating the pass-through asymmetry model, unit root tests on t he constructed
asymmetry series which are given in Chapter 4, namely E#, EP, E} and ES is conducted.
The graphs of the series are shown in Appendix A.2, while the re sults of the A DF,
Phillips-Perron and KPSS tests are shown in Table 5.7. Based on the preliminary visual
inspection o f the graphs of all the series, which all seem to be trending, the trend and
intercept are included in the test equations of all unit root tests.

Table 5.7: Unit root results for asymmetry series

Variable ADF Phillips-Perron KPSS I(d)
Level | Differenced | Level | Differenced | Level | Differenced

E} -2.1048 | -6.4404 -1.5533 | -5.6418 0.1969 | 0.1049 I(1)

EP -2.6821 | -8.8496 -2.5031 | -8.84958 0.1644 | 0.1006 I(1)

EL -1.8684 | -5.8024 -1.6844 | -5.8024 0.1701 | 0.1027 I(1)

E? -2.1855 | -6.5329 -2.2767 | -6.6777 0.1508 | 0.0612 I(1)

Note: ADF and PP critical values are -3.4566 and -3.1593 at 5% and 10% level of
significance respectively. The KPSS critical values are 0.146 and 0.119 at 5% and 10%

level of significance respectively
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The results obtained from the three tests suggest that all series are non-stationary in level
but s tationary at first d ifference (i.e. I (1 )). Since the asymmetric m odel is estimated
using the cointegrating approach, the next step should be to investigate the existence of
cointegration by including the asymmetry variables into the base line model. In each case
(i.e. di rection a nd s ize a symmetry) J ohansen test f or ¢ ointegration ( both t race a nd

maximal eigenvalue) is conducted to determine the existence of cointegrating vector(s).
5.4.1 ERPT Asymmetry: Direction of Change in Exchange Rate

In t his s ection, t he pa ss-through a symmetry i ssue unde r investigation i s w hether t he
direction of change in the exchange rate (appreciation or depreciation) has any effect on
the p ass-through of e xchange rate changes to import prices. To do s o out of the VAR

system our main focus is on equation 5.1.
LMPI =, + + B, LCPI + B3LRGDP + B, LM2 + BsEf + BeEP + U, ............ (5.1)
Where EA and EP are accumulated sum of appreciation and deprecation episode

Given thatallt he v ariables in the m odel ar e I (1), th e first step in the e stimation
methodology (CVAR) requires us to determine if equilibrium relationships exist between
our va riables. B ased onJ ohansen’s test f or ¢ ointegration, bot h t race a nd maximal
eigenvalue tests indicate the existence of two cointegrating vectors when the new series
which s hows appreciation and de precation e pisode are included in the model. The lag
length c hosen for this model istwo. T he e stimates of the parametersina longrun

cointegrating vector normalised on MPI are given in Table 5.8.
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Table 5.8: Pass-through asymmetry with respect to direction of change in exchange

rate
Variable LMPI LCPI LRGDP LM2 E} E?  Const. EZ‘;;)P I
B 1 0.193 -0.383 -0.974 0.227 -0.502 9.001 -0.905
(1.040) | (-2.989) (-3.709) @ (2.662)  (-2.578) (-6.686)
o -0.972  0.059 -0.078 0.005 -0.033 0.192
(-7.303) (1.440) = (-0.562) = (0.192) (-1.081)  (1.845)
S.corr J-Bera Het

36.1 [0.4683] 4608.801[0.0000]  688.905[0.1012]

The parentheses () are used to denote t- values, while [ ] represent p-values

In E quation ( 5.1) the 1 ong-run pa ss-through c oefficients c orresponding t o a ppreciation
and depreciation are S5 and [, respectively. The results show that the appreciation ERPT
coefficient is approximately 0.5 while the depreciation coefficient is approximately 0.22.
This imply that a one percent appreciation of NEER results 0.22 percent decline in import
price while a one percent deprecation of NEER will result 0.5 percent increase in import
price. In other words, if e xchange rate c hanges by 100 pe rcent, 22 pe rcent of it pass-
through into import prices in the case of appreciation and 50 percent of it pass-through in
to import price in the case of depreciation. T hus, the pass-through to import prices is
greater w hent he ch ange 1 s in e xchanger atei s depreciation thanw henitis an

appreciation.

The e rror ¢ orrection coefficient f or im port p rices is s ignificant a nd ¢ orrectly signed,
implying th at im port p rices a djust to e quilibrium following shocks in the e xplanatory
variables. T he error ¢ orrection ¢ oefficients o fth e o ther variables are found tob e
insignificant. T he | ikelihood r atio (LR)te sti s p erformed to ¢ onfirm whether th e

appreciation an d d epreciation co efficients a re statistically s ignificantly different. A
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restriction t hat th e lo ng-run a ppreciation pa ss-through ¢ oefficienti se qualt ot he
depreciation coefficient (i.e. 5 = ¢ ) is placed to test against the long-run asymmetry of
import p rices t o ex change r ate m ovements. T he r esults show that the null h ypothesis
(Bs = Bs) is rejected®®, suggesting that there is long-run asymmetry in the adjustment of

import prices to direction of change in the exchange rate.

Hence, in the long-run, pass-through is significantly greater when the NEER depreciates
than w hen it a ppreciates. In imperfectly competitive m arkets f oreign firms face low
domestic co mpetition, which allow them to pass the cost of Birr d epreciation to 1ocal
importers w ithout lo sing th eir m arket s hare, e ither in voices a re d enominated in local
currency (Birr) or currency of the exporter firm. In other words, when Birr depreciates,
exporting firms will not adjust their markups to maintain the same Birr price prior to the
Birr d epreciation. R ather th e f oreign e xporters w ould ¢ hoose to g ain from th e Birr
depreciation a nd i ncrease t heir pr ofits. T his is due t o the f act that] ow dom estic
competition and lack of close substitutes in the country reduces the threat of losing their
market if they (either exporting firms or d omestic importers) let the d omestic price o f
imported goods to increase w hen e xchange r ate de preciates. T hus, of the a symmetric
pass-through theories, the binding quantity constraints model discussed in Chapter 2 best
explains the phe nomenon of greater pa ss-through during e pisodes of de preciation than

appreciation in the case of Ethiopia.

3 The lik elihood ra tio tests tatistic f or Bs=ps, di stributeda s y? (1),is 8.108798
[0.004405].
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5.4.2 ERPT Asymmetry: Size of Change in Exchange Rate

This section will examine whether the size of change in the exchange rate (large or small)
has any effect on the pass-through of exchange rate changes to import prices. In this case,

out of the VAR system our main focus is on equation 5.2 below.
LMPI = f; + + Bg LCPI + ByLRGDP + B1yLM2 + By, EF + BB + Uy ......... (5.2)
Where E} and E; are accumulated sum of large and small change in exchange rate

Concerning cointegration in this case both trace and maximal ei genvalue test i ndicates
the existence of three cointegrating vectors when the new series which shows large and
small changes in exchange rates are included in the model. Again the lag length chosen
for this model is two. The estimates of the parameters in a long run cointegrating vector

normalised on MPI are given in table below.

Table 5.9:Pass-through asymmetry with respect to size of change in exchange rate

Variable LMPI LCPI LRGDP LM2 Et E{  Const. tzg I
B 1 0.248 -1.117 -0.924 0.201 0.263 | 15.024 -0.324
(0.962)  (-6.435) (-2.136) (2.572) (3.214) (-3.023)
o -0.931 0.058 0.252 -0.016 -2.574 | -0.311
(-4.549) | (1.918)  (2.347) | (-0.802) & (-0.756)  (-0.467)
S.corr J-Bera Het.
32.3[0.64438] 459.468[0.0000] 660.992[0.059]

The parentheses () are used to denote t- values, while [ ] represent p-values

In Equation (5.2) the long-run pass-through coefficients corresponding to large and small

change in exchange rate are f;; and f5;, respectively. The results show that the large
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change ERPT coefficient is approximately 20.1 percent while the small ERPT coefficient
is approximately 26.63 percent. Thus, the pass-through to import prices is greater when
the c hange in ex change rate is small than whenitis large. Also, the error c orrection
coefficient for im port prices i s s ignificant a nd c orrectly s igned, implying th at import
prices adjust to equilibrium following shocks in the explanatory variables. Subsequently,
likelihood ratio (LR) test was performed to confirm whether the coefficients of large and
small change in exchange rate are statistically different from one another. A restriction
that t he 1 ong-run 1 arge ¢ hange pa ss-through coefficient is equal t o t he sm all ch ange
coefficient (i.e. [11 = B12 ) is placed to test against the long-run asymmetry of import

pricest o movementi n e xchange r ate. T he r esults s how t hat the nul 1 hyp othesis

(B11 = 1) is rejected.””

The result suggests that there is a long-run asymmetry in the adjustment of import prices
with re spect to the size of c hange in e xchange rate. The finding t hat pass-throughis
greater dur ing e pisodes of s mall c hange in the e xchange rate than during e pisodes of
large ch anges can be e xplained by the menu cost theory of asy mmetric p ass-through
when imports are invoiced in the exporting firm’s currency. As discussed in Chapter 2,
the theory suggests that if imports are invoiced in the exporting firm’s currency, then a
small change in the exchange rate will have no effect on its invoice price, but the change
in the exchange rate will be fully reflected in the price charged in the importing country,
implying complete ERPT. However, if the exchange rate change is large, the exporting
firm will adjust its invoice price, thus reducing the amount of pass-through. In this case

pass-through is greater when exchange rate changes are small.

* The lik elihood ra tio test s tatistic f or B, = By, di stributeda s y? (1),is 6.424019
[0.011259].
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5.4.3 ERPT Asymmetry: Size of Inflation

A formal in vestigation of T aylor’s hypot hesis r equires a ¢ omparison of pa ss-through
estimates under a lternative in flation e nvironments. T o id entify the effect o f change in
inflation environment on the degree of ERPT to consumer prices (CPI) a dummy variable
is introduced in the system. We constructed a dummy variable described in section 4.2.2;
which c aptures a shift in t he 1 nflation e nvironment s taring f rom 2003/ 04. T hen this
dummy va riable isi nteracted w itht he e xchanger atet erm, a ndi ncludedi nt he

specification, as depicted in equation (5.3) which of our interest out of the VAR system.

LCPI = B3 + Prg LMPI + BysLRGDP + B1sLM2 + By;LNEER + Bi1gD,(E,) + U, ....(5.3)

Where D; a dummy variable which takes the value one starting from the period in which

the Ethiopia experienced high level of inflation, 2003/04Q1 and zero otherwise.

Regarding cointegration, both trace and maximal eigenvalue test indicates the existence
of two cointegrating vectors when we include the interaction dummy in the model. Once
more, the lag length chosen for this model is two. T he estimates of the parameters in a

long run cointegrating vector normalised on CPI are given in Table 5.10.
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Table 5.10: Pass-through asymmetry with respect to inflationary environment

Variable LCPI LNEER LMPI LRGDP LM2 D.(E,) Const. %QXE)P I
B 1 0.322 0.650 -2.018 -1.223 0.079 | -12.619
(-1.425) = (1.541)  (5.071) @ (-4.631) = (1.444)
a -0.047 0.027 -0.101 -0.185 0.004 0.043
(-3.405) | (0.665) | (-0.898)  (-3.688) @ (0.463) | (0.220)
S.corr J-Bera Het.
39.910.3012] 14780.75[0.0000]  520.0694[0.0502]

The parentheses () are used to denote t- values, while [ ] represent p-values

The coefficient on the interaction term is statistically insignificant which implies that the

transition to high inflation environment did not result any change in the degree of ERPT

to c onsumer prices. T hus, we found no e vidence w hich s upports T aylor’s hypot hesis.

However w e s hould not e t hat tests for s tructural br eak are known to have very low

power, especially in short samples like the recent inflationary environment in Ethiopia. A

wider increase in pass-through may be taking place as a result of the high inflation that

the country is facing recently, but it is too early to ascertain whether this change is taking

place and too early to determine the structural explanations for such change.
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6. CONCLUSION AND POLICY IMPLICATIONS

6.1 Conclusion

It was recognized in the literature that the degree of ERPT is a very important issue in
designing trade a nd m onetary po licies. Regarding e xchange r ate po licies, t he p ass-
through r elationship be tween e xchange r ate ¢ hanges a nd pr ices of imported a nd
consumer goods de termine the de gree of current a ccount adjustment and international
competitiveness achieved f rom v ariations int he ex change r ate. Specifically, the
effectiveness o f t he ex change rate as a p olicy tool in attempt for import r eduction or
export promotion depends on the degree of pass-through to import and consumer prices,
regardless o f sev eral o ther factors. Concerning monetary policy, the exchange rate is
considered as one of the major transmission channels of monetary policy. Theoretical and
empirical literature suggests that in an open economy, fluctuations in the exchange rate
affect i nflation t hrough di rect c hanges in import prices as well a s t hrough aggregate
demand, which is subject to changes in the relative price between foreign and domestic

commodities.

The paper situates the need for an empirical study in the area given that the E thiopian
economy in general and the e xchange r ate m anagement in p articular, has since, 1992
been reformed. Following the introduction of managed floating exchange rate regime the
value of Birr is continuing to decline either due to market forces or policy interventions
taken in different time. In addition, the opening up of the economy through trade sector

reforms tremendously boosts the flow of foreign trade. Undoubtedly, these developments
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have considerable implications on the link between exchange rate and general price level

of the economy.

In sight of this the study examined the degree of ERPT to import and consumer prices in
Ethiopia du ring the pe riod 1991/92 and 2010/11. It a Iso i nvestigated pa ss through
asymmetry to import prices with respect to direction and size of changes in the exchange
rate. In addition, the s tudy tries to test T aylor’s hypot hesis by i nvestigating w hether
degree o f p ass-through is different with re spect to inflation e nvironment. In order to
achieve these o bjectives, r elated theoretical a nd em pirical | iteratures w ere r eviewed;
Ethiopia’s macroeconomic environment was briefly discussed giving more e mphasis to

inflation trends, exchange rate and trade policies and structure of trade.

The study estimates the pass-through coefficients using two different methods. The first
method i s S VAR where pa ss-through co efficients are estimated b ased o n i mpulse
response function ob tained from the VAR models. T he second one is C VAR model
where the long run pass-through coefficient is measured by t he coefficient of exchange
rate term in th e c ointegrating v ector n ormalized e ither on import o r ¢ onsumer p rices.
Based on t he SVAR model, using the impulse response function, we establish that the
degree of ERPT to import and consumer prices to be incomplete, persistent (in the case of
import price) and significant in the short run. Pass-through to import prices was found to
be significantly higher (also quick) than that of CPI and this suggests that pass-through

declines along the pricing chain in Ethiopia.

On t he ot her ha nd, t he e stimated pa ss-through c oefficient f or i mport pr ice ba sed on

CVAR model is found to be around 0.29 showing that the degree of pass-through to MPI
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is incomplete in the long run. However the estimated coefficient obtained from the same
model indicated that exchange rate has insignificant e ffect on C PI implying absence of
ERPT to consumer prices in the long run. R egarding the speed of a djustment, i mport
prices were found to adjust by about 98 percent in one quarter for any disequilibrium in
the long run relationship. The adjustment coefficient for CPI is estimated around -0.022
which suggest that about 2.2 percent of the disequilibrium in CPI will adjust towards long
run equilibrium each quarter. Hence, we conclude that import price adjust quickly to its
long run equilibrium following any disequilibrium in the system, while that of CPI adjust

very slowly to its long run equilibrium.

The result obtained from the asy mmetric model suggests that ERPT to import prices is
higher i n p eriods of B irr de preciation t han a ppreciation which s upports t he bi nding
quantity constraint theory. In addition, pass-through to import prices is found to be higher
in periods of small changes than large changes in the exchange rate, which supports the
menu cost theory when invoices are denominated in the exporters’ currency. The study
also tries to estimate the d egree o f p ass-through in di fferent i nflation e nvironment in
order to test T aylor’s h ypothesis. However, no e vidence is found w hich s upports t he
hypothesis in the case of E thiopia. This could be due to the fact thatthe change in
inflation e nvironment (from low to high) is a more recent oc currence in E thiopia and
hence it could be too early to determine the effect of such change on the degree of pass-

through.
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6.2 Policy Implications

Based on the fact that the concept of ERPT has important implication for exchange rate

and monetary policy, the following policy implications are drawn based on our findings.

The f inding that E RPT to i mport p rices is in complete in E thiopia h as im portant
implication about the effectiveness of ex change r ate m easures which are i ntended t o
improve the country’s trade balance. Specifically, devaluation measures which are taken
to co rrect t rade b alance might n ot b e ef fective t o t he ex tent t hey a re ex pected due
incomplete response of import price (and the resulting change in domestic demand) to
exchange r ate m ovements.® This m eans if im port p rices a re le ss re sponsive to

movements in the exchange rate, the “expenditure-switching” effects might be dampened.
For i nstance, a de preciation of t he Birr would i ncrease t he p rice o f imported goods
relative to d omestic go ods, w hich should—all else b eing e qual—reduce the domestic
demand for imported g oods. But, since pass-through t o import p rices is found to be
incomplete in Ethiopia, the change in the price of imported goods will be small and hence
the incentive for consumers to switch expenditures from imported to domestic goods will
be reduced. Thus policy m akers s hould t ake i nto a ccount t he incomplete r esponse of

import prices when they decide to devalue the currency so as to improve trade balance.

Our finding of incomplete ERPT also has important implication for monetary policy. As

it is shown by A dolfson (2001) and Smets and W outers (2002) incomplete pass through

* irrespective o f'sev eral o ther f actors w hich might d etermine t he e ffectiveness o f

exchange rate policy (such as supply factors, elasticity of foreign and domestic demand,

availability of substitutes etc )
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makes the exchange rate channel less effective. In addition, a low ERPT also implies that

larger exchange rate movements are necessary for relative price adjustments.

Al ow degree o f ERPT t o co nsumer p rices indicates t hat nom inal e xchange rate
appreciations might not be an effective m echanism to lo wer in flationary pr essures in
Ethiopia. However, since the p ass-through of e xchange rate c hange to import prices is
moderate, it is recommended that a more flexible exchange rate regime with a larger band
of fluctuation®’ can allow the national bank to promptly respond to both domestic shocks
and foreign s hocks, w hile be aring 1 ess risk of the impact o f e xchange r ate ¢ hange on
inflation. In a ddition, ] ow ERPT provides g reater f reedom f or pur suing i ndependent

monetary policy and makes the adoption of inflation targeting regime relatively easy.

Another im plication is that fluctuations in e xchange rates and im port prices will have
modest ef fects o n d omestic i nflation i n E thiopia u nless domestic p olicy m istakes ar e
made. Therefore, e venina more i ntegrated w orld e conomy, a ppropriate dom estic

policies still have a significant role in controlling inflation.

Finally, our results of hi gh pass-through inthe case of de valuation than appreciation
shows that devaluation ofthe Birr increases inflation (by increasing M PI) in Ethiopia
moret hana na ppreciationr educesi t,w hichi n turn deteriorates the c ountries
competitiveness in in ternational m arket. Falling t o a ccount f or t his a symmetry pa ss-
through can have important consequences in the sense that not taking into account the

different effects of appreciations and depreciations, the real pass-through is not revealed.

* given our finding that pass through is high in the case of small change in exchange rate

that large change
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The estimated importance of the asymmetric effect exerted by the nominal exchange rate
may pose important dilemmas for policy-makers wishing to achieve both price stability
and export competitiveness. Indeed, an important policy implication of these findings is
that th e d ifferent response of i mport p rices to t he di rection and si ze of ¢ hangein

exchange rate should be taken into account in deciding monetary policy rules.

Lastly, even if the study addresses its objectives there are still different areas for further
research c oncerning E RPT. T o mention s ome, in this s tudy t he analysis is ¢c onducted
based on aggregate price indices (at macro level). In order to investigate which sector or
items in the c onsumption basket are more affected by exchange rate shock, analysis is
required at a more disaggregated level (if industry or sector-specific data is available in
the future). Undertaking the study at disaggregated level also allows one to study the
determinants of ERPT in Ethiopia. In addition the analysis regarding ERPT asymmetry
can be executed with a different methodology instead of C VAR model. Standard non-
linear models such as - threshold VAR- would enable one to get better result concerning

the asymmetric response of price indices to exchange rate shocks.

127



REFERENCES

Adolfson, M. (2001). M onetary Policy with Incomplete E xchange R ate P ass-Through.
SverigesRiks Bank Working Paper Series, No. 127.

Alemayehu G eda and Kibrom Tafere (2008), The G alloping I nflation i n E thiopia: A
Cautionary Tale for A spiring ‘Developmental States’ in A frica, D epartment o f

Economics, AAU.

Aliyu, S.U.R., Y akub, M.U., Sanni, G.K. and Duke O.0. (2010). Exchange R ate Pass-
through i n Nigeria: E vidence from a V ector E rror C orrection M odel. C entral

Bank of Nigeria.

An, L. (2006). Exchange Rate Pass-Through: Evidence Based on V ector Autoregression

with Sign Restrictions. Department of Economics, University of Kentucky.

Aziz, N. (2009). Exchange R ate P ass-Through to Import, Export and Domestic Prices:
Evidence from a Developing C ountry. Department of E conomics, University of

Birmingham, UK.

Bacchetta, P. and Van Wincoop, E. (2002). A Theory of the Currency Denomination of
International Trade. European Central Bank Working Paper No. 177.

Bacchetta, P. and Van Wincoop, E. (2002), “Why do C onsumer Prices React Less than
Import Prices to Exchange Rates?” Journal of European Economic Association, 1,

662-670.

Bailliu, J. and Fujii E. (2004). Exchange Rate Pass-Through in Industrialized Countries:
An Empirical Investigation. Bank of Canada Working Paper, 2004-21.

128



Barhoumi, K. (2006). Differences in Long Run Exchange Rate Pass-Through into Import
Pricesi n Developing C ountries: A n E mpirical In vestigation. Economic

Modelling, 23: 926-951.

Bhattacharya, R ., Patnaik, I. and Shah, A. (2011). Monetary Policy Transmission in an
Emerging Market Setting. IMF Working Paper No. 5.

Bouakez, H. and Rebei, N. (2006). Has Exchange Rate Pass-Through R eally Declined?
Evidence from Canada. Bank of Canada Working Paper (2).

Brooks, C . (2002). Introductory E conometrics f or F inance. C ambridge: C ambridge

University Press.

Bussiere, M. (2007). E xchange R ate P ass-through t o Trade Prices: T he R ole of N on-
Linearities and Asymmetries. European Central Bank, Working Paper Series No.

822.

Campa, J. and Goldberg L. (2002). Exchange R ate Pass-Through into Import Prices: a
Macro or Micro Phenomenon? NBER Working Paper No. 8934.

Campa, J., Goldberg, L. and Gonzéalez-Minguez, J. (2005). Exchange Rate Pass-Through
into Imports Prices Euro area. Federal Reserve Bank of New Y ork Staff Reports

No. 219.
Canetti, E. and Greene, J. (1992). Monetary Growth and Exchange Rate Depreciation as
Causes of Inflationin A frican Countries: A n E mpirical Analysis. Journal of

African Finance and Economic Development, 1:37-62.

Chew, J ., Oularis, S. and Meng, T. (2009). An Empirical A nalysis of Exchange R ate
Pass- Through in Singapore. Monetary Authority of Singapore Staff Paper No. 50.

129



Choudhri, E. and Hakura, D. (2001). Exchange R ate Pass-Through to D omestic Prices:
Does the Inflationary Environment Matter? IMF Working Paper No.194.

Corsetti, G.and P . P esenti. (2001). “ International D imensions o f O ptimal Mo netary
Policy.” NBER Working Papers No. 8230.

Daniel K. (2007). An Analysis of Exchange rate Pass-through to Prices in South Africa.
Department of E conomicsa nd E conomic H istory, Rhodes U niversity,

Grahamstown.

Delatte, A. and L 6pez-Villavicencio, A . (2010). A symmetric R esponses o f P rices t o
Exchange R ate Variations. E vidence f romt he G 7 ¢ ountries” Journal of

Macroeconomics, Forthcoming.

Devereux, M. and Y etman, J. (2002). Price-Setting and Exchange R ate P ass-Through:
Theory and Evidence. In Price Adjustment and Monetary Policy, Proceedings of a
conference held at the Bank of Canada, Ottawa: Bank of Canada. PP. 347-71.

Devereux, M. (2001). Monetary P olicy, E xchange R ate F lexibility and E xchange R ate
Pass-through. University of British Columbia.

Devereux, M. and Yetman, J. (2008). Price Adjustment and Exchange Rate Pass-through.
Bank f or International S ettlements, U niversity of Hong K ong, I nstitute f or

Monetary Research.

Diago, W. (2011). Exchange Rate Pass-through and Inflation Targeting in Peru. Central

Reserve Bank of Peru.

Dornbusch, R. (1987). Exchange Rates and Prices. American Economic Review, 77 ( 3):
93-106.

130



Enders, W. (1995). Applied Econometric Time Series. lowa State University, John Wiley

and Sons, Inc.

Ethiopian E conomic A ssociation. (2011). R eportont he Ethiopian E conomy. Addis
Ababa, Ethiopia.

Frimpong, S. and Adam, A. M. (2010). Exchange rate pass-through in Ghana. Journal of
International Business Research 3 (2): 186-192.

Gagnon, J .and I hrig, J . (2004). Monetary pol icy and exchange r ate p ass-through.

International Journal of Finance and Economics 9: 315-338.

Ghatak, S. (1995). Monetary E conomics in D eveloping C ountries. Second edition, ST.

Martin’s Press, Inc.

Gaulier, G ., L ahréche-Révil, A. and M ¢jean, 1. (2006). Structural Determinants o f the
Exchange Rate Pass-Through. CEPII Research Centre Working Papers 2006-03.

Ghosh, A. and Rajan, R.S. (2006). Exchange Rate Pass-through in Asia: What does the

Literature Tell us? George Mason University and Claremont Graduate University.

Goldberg, P. K. and Knetter M. M. (1997). Goods Prices and E xchange R ates: What
Have We Learned? Journal of Economic Literature, 35 (3): 1243-1272.

Goldberg, P.K. (1995). Product Differentiation and Oligopoly in International M arkets:
The Case of the U.S. Automobile Industry. Econometrica, 63 (4): 891-951.

Garcia, C. J. and Restrepo, J. E. (2001). Price Inflation and Exchange Rate Pass-Through
in Chile. Central Bank of Chile Working Paper No 128.

131



Gujarati, D. (2004). Basic Econometrics. Fourth Edition. McGraw-Hill Companies.

Hahn, E. (2003). P ass-Through of E xternal S hocks to E uro A rea I nflation. European
Central Bank Working Paper No. 243.

Haile K ibret ( 2001), Monetary P olicy a nd Monetary Approacht ot he B alance of
Payments: the case of Ethiopia, M.S.C thesis, AAU.

Harris R. (1995). Using Cointegration Analysis in Econometric Modeling. London, New
York, Prentice Hall /Harvastor Wheat Sheaf.

Hooper, P. and Mann, C. (1989). Exchange Rate Pass-Through in the 1980s: the Case of
US Imports of Manufactures. Brookings Papers of Economic Activity, 1(3):297-
337.

Hyder, Z . and S hah, S. (2004). Exchange R ate P ass-Through to D omestic P rices in
Pakistan. State of Bank of Pakistan Working Paper No.5.

Ito, T. and Sato, K. (2006). Exchange R ate Changes and Inflation in Post-Crisis A sian
Economies: V AR A nalysis o ft he E xchange R ate P ass-Through. Research

Institute of Economy, Trade and Industry Discussion Paper Series No. 018.

Kilian, L. (2011). Structural Vector Autoregressions. University of Michigan.

Kiptui, M., Ndolo, D. and Kaminchia, S. (2005). Exchange Rate Pass-Through: To What
Extent D o E xchange R ate F luctuations A ffect I mport Prices a nd I nflation i n

Kenya? Central Bank of Kenya Policy Discussion Paper No. 1.

Knetter, M. (1994). Is E xport Price A djustment A symmetric? E valuating th e M arket
Share and M arketing B ottlenecks Hypotheses. Journal o f'I nternational M oney
and Finance, 13 (1): 55-70.

132



Knetter, M. (1993). International Comparisons of Pricing-to Market Behavior. American

Economic Review, 83, 473-486.

Krugman, P . and O bstfeld, M . (2003). International E conomics: T heory and P olicy.

Sixth edition, Pearson Education, Inc.

Kumar, J. K. (2007). Economic Reforms and E xchange Rate Pass-through to D omestic
Prices in India. Bank of International Settlement Working Paper No. 225.

Leigh, D. and Rossi, M. (2002). Exchange Rate Pass-Through in Turkey. IMF Working
Paper No. 204.

Lonening, J., Durveall, D. and Yohannes, A. (2009). Inflation Dynamics and Food Prices
in an Agricultural Economy: The Case of Ethiopia. Gotenborgs University,

Working Paper in Economics No. 347.

Loening, J . a nd H igashi, M . (2010). D ecomposing T erms of T rade F luctuations in

Ethiopia. America Institute for Economic Research, Discussion Paper No. 205.

Lutkepohl, H. (1991). Introduction to Multiple Time Series Analysis. B erlin: S pringer-
Verlag.

Mann, C.L . (1986). Prices, P rofit M argins, a nd E xchange R ates. Federal R eserve
Bulletin 72(6), 366-379.

Marazzi, M. Sheets, N. and Vigfusson, R. (2005). Exchange R ate P ass-through to U.S.

Import Prices: Some New Evidence. Board of Governors of the Federal Reserve

System, International Finance Discussion Papers No. 833.

133



Marston, C . (1990). Pricingt o Mar keti nJap anese Man ufacturing. Journal of
International Economics, 29 (3-4): 217-236.

Masten, I. (2004). Identification of Exchange Rate Pass-Through Effect in Cointegrated
VAR:an Applicationt o N ew E UM ember C ountries. European U niversity

Institute and University of Ljubljana.

McCarthy, J. (1999). Pass-Through of E xchange R ates and I mport Prices to D omestic
Inflation in Some I ndustrialized E conomies. B ank for I nternational S ettlements

Working Paper No. 79.
McCarthy, J. (2000). Pass-Through of E xchange R ates and I mport Prices to D omestic
Inflation in Some Industrialized Economies. Federal Reserve Bank of New Y ork

Staff reports No.11.

Menon, J. (1993). Exchange R ate Pass-Through: A ustralian Imports of Motor vehicles.

International Economic Journal, 7: 1-17.

Menon, J. (1995). Exchange R ate P ass-Through. Journal of E conomic Surveys, 9:197-
231.

Minh, V. (2009). Exchange R ate P ass-Through a nd i ts Implication f or In flation in
Vietnam. Vietnam Development Forum Working Paper No. 0902.

Ministry o f A griculture and R ural Development (2010), Ethiopia’s A griculture S ector
Policy and Investment Framework: Ten year road map (2010-2020). Draft.

Monacelli, T. (2005). Monetary Policy in a Low Pass-Through Environment. Journal of
Money, Credit, and Banking. 37(6):1047-1066

134



Mwase, N. (2006). An Empirical Investigation o f the E xchange R ate P ass-Through to
Inflation in Tanzania. IMF Working paper No. 150.

National Bank of Ethiopia. (2004/05). Annual Report, Various Issues.

National B ank of E thiopia. (2009). N BE’s M onetary P olicy F ramework. E conomic

Research and Monetary Policy Process.

Obstfeld, M. and K. Rogoff. (1995). Exchange rate dynamics redux. Journal of Political
Economy 103(3): 624-660.

Ohno, K . (1989). Export Pricing B ehavior of M anufacturing: A U .S. — Japan
Comparison. IMF Staff Papers 36(3), 550-579.

Peltzman, S. (2000). Prices Rise Faster than They Fall. Journal of Political Economy, 108
(3): 466-502.

Pilbeam, K. (1998). International Finance. Second Edition, London: Macmillan.

Pollard P. S. and Coughlin, C. C. (2003). Size Matters: Asymmetric Exchange Rate Pass-
Through at the Industry Level. Working Paper 2003-029C.

Przystupa, J. and Wrébel, E. (2009). Asymmetry of the Exchange Rate Pass-Through: An
Exercise on the Polish Data. MPRA working paper No. 17660.

Reginaldo N. and Leon-Ledesma M. (2010). Is Low Inflation Really Causing the Decline

in Exchange Rate Pass-Through? Department of Economics, University of Kent.

Romer, D. (1993). Openness and Inflation: Theory and Evidence. Quarterly Journal of
Economics, 4, 869-903.

135



Rowland, P . (2003). Exchange R ate P ass-Through t o D omestic P rices: T he C ase of
Colombia. Banco de la Republica (Central Bank of Colombia).

Shewangizaw Sileshi (2003), The Role of Diversification in Reducing Impact of Export

Instability on E thiopian E conomic G rowth: A n E mpirical Investigation, M.S.C
thesis, AAU

Smets, F. and Wouters, R. (2002). Openness, Imperfect Exchange Rate Pass-Through and
Monetary Policy. European Central Bank Working Paper No. 128.

Stock, J. (1993). Unit roots, Structural Breaks and Trends. In Robert Engel and D aniel
Mcfadden (Eds), Hand book of Economics Vol. 4. Amsterdam North-Holland.

Stock,J .a nd Watson, M . (2001). Vector A utoregressions. Journal of E conomic
Perspectives, 15 (4):101-115.

Stulz, J. (2006). Exchange R ate P ass-Through i n S witzerland: E vidence from V ector

Autoregressions. Swiss National Bank.

Taylor,J . (2000). Low Inflation, P ass-Through, andt he P ricing P ower of F irms.
European Economic Review 44 (7): 1389-1408.

Ware, R. and Winter, R. (1988). Forward Markets, Currency Options and the Hedging of

Foreign Exchange Risks. Journal of International Economics 25: 291-302.

Webber, A . (1999). N ewton’s Gravity L aw a nd Im port P rices in th e A sia P acific.
Department of Economics, University of Wollongong, Working Paper, 99-12.

Wickremasinghe, G . a nd S ilvapullle, P . (2004). Exchange R ate P asst hrought o

Manufactured Import Prices: the Case of Japan. Mimeo: Monash University.

136



Wooldridge, J.M. (2003). Introductory Economics: A Modern Approach. Second Edition.

World Bank (2010), Ethiopian Agricultural Growth Project, Project Appraisal Document,
Addis Ababa, Ethiopia.

World B ank’s W orld D evelopment R eport, Gross N ational I ncome P er C apita 2010,
Atlas method and PPP, July, 2011.

Yang,J . (1997). Exchange Rate P ass-Through i nto U .S. M anufacturing I ndustries.
Review of Economics and Statistics, 79: 95-104.

Yelena, T. (2008). Understanding Changes in Exchange R ate P ass-Through. Federal
Reserve Bank of San Francisco Working Paper No. 13.

Yimeserach Aklilu (2005), The B ehavior of Money s upply i n E thiopia, MSC t hesis,
AAU.

Yiinciiler, C. (2009). Import Price Pass-through in to Inflation Indicators in Turkey. MSC

thesis, Department of Economics, Middle East Technical University.

Zewdie Adane (2009), The Behavior and Determinants of Real Effective Exchange Rate
in Ethiopia. MSC thesis, AAU.

Zorzi M., Hahn, E. and Sanchez, M. (2007). Exchange R ate P ass-through in Emerging
Markets. European Central Bank Working Paper No. 739

137



APPENDICES

Appendix A.1: Construction of Import Price Index (Taken from Loening and
Higashi, 2010)
The import unit value index of the component i is:

P* _ Pmi ,tqm,it
mi,t —
! dmi t

Where P,,;; and g, represent the import unit value and the quantity of the component i

at time ¢. The overall import price index (P,,,) is a weighted average of all components:

n
— *
Pm,t - E Wxi,tpmi,t
i=1

Poi tqmi ¢
Where W,; ; = o————
’ Yic1 PmitQmi ¢

Note: To construct the index the unit value of major i mports items from the class of
semi-finished goods, capital goods and consumer goods including petroleum products are

considered.
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Appendix A.2: Time Series Plots
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ii)

Variables Used in Empirical Analysis at First Differences
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i)

Plots of Asymmetry Series
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Appendix B.1: VAR Lag order Selection Results

i) VAR Lag Order selection Criteria

Endogenous variables: DLWCPI YGap

DLNEER DLMPI DLCPI DLM2

Lag LogL LR FPE AIC SC HQ

0 433.6927 NA 7.99e-13 -10.82766 -10.64770* -10.75557
1 487.4866 98.05473 5.11e-13 -11.27814 -10.01843 -10.77346
2 544.1673 94.70706* 3.07e-13* -11.80170* -9.462250 -10.86445*
3 572.9020 43.64767 3.84e-13 -11.61777 -8.198570 -10.24794
4 607.0141 46.63415 4.36e-13 -11.56998 -7.071025 -9.767558

*indicates lag order selected by the criterion

ii) VAR Lag Exclusion Wald Tests

Chi-squared test statistics for lag exclusion:

Numbers in [ ] are p-values

DLWCPI Yo

DLNEER DLMPI DLCPI DLM2 Joint

Lagl  17.40069 47.00177
[0.007918] [ 1.87e-08]

Lag2  7.665978 44.09297
[0.263610] [ 7.08¢-08]

0.908023  42.73635 40.26389 8.183881  158.9562
[0.988860] [ 1.32¢-07] [ 4.04e-07] [0.224939] [ 0.000000]

6794962  77.42173 1534229 11.19456  153.2235
[0.340226] [ 1.22¢-14] [ 0.017755] [0.082546] [ 2.22¢-16]

df 6 6

6 6 6 6 36
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Appendix B.2: VAR Diagnostic Tests
i) Stability Test

Roots of Characteristic Polynomial

Endogenous variables: DLWCPI YGap DLNEER

DLMPI DLCPI DLM2

Root Modulus
-0.050152 - 0.765496i 0.767138
-0.050152 + 0.765496i 0.767138
0.127994 - 0.546686i 0.561469
0.127994 + 0.546686i 0.561469
0.531278 - 0.090283i 0.538895
0.531278 + 0.090283i 0.538895
0.012561 - 0.449274i 0.449450
0.012561 + 0.449274i 0.449450
-0.355277 - 0.109002i 0.371623
-0.355277 + 0.109002i 0.371623
0.277633 - 0.227543i 0.358965
0.277633 + 0.227543i 0.358965

No root lies outside the unit circle.

VAR satisfies the stability condition.

Inverse Roots of AR Characteristic Polynomial
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ii)  Test for Residual Autocorrelation

VAR Residual Serial Correlation LM
Tests

HO: no serial correlation at lag order h

Lags LM-Stat Prob
1 42.29716 0.2176
2 45.92372 0.1243

Probs from chi-square with 36 df.

ili)  Test for Residual Normality

Component  Jarque-Bera df Prob.
1 104.6114 2 0.0000
2 16.88396 2 0.0002
3 2883.356 2 0.0000
4 2.144029 2 0.3423
5 113.9991 2 0.0000
6 2.896483 2 0.2350
Joint 3123.891 12 0.0000

iv)  Test for Residual Heteroskedasticity

VAR Residual Heteroskedasticity Tests:
No Cross Terms (only levels and squares)

Joint test:
Chi-sq df Prob.
578.9345 504 0.5432
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Appendix C: Impulse Response Results of MP1 and CPI to Shocks in
Other Variables (base line model)

Accumulated Response of DLMPI to DLWCPI

Accumulated Response to Cholesky One S.D. Innovations £ 2 S.E.
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Appendix D: Results of Alternative Models

)} Alternative Model 1: Awcpi - y? - Am2 — Aneer —» Ampi — Acpi

Response of MPI and CPI to various shocks in the system
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Response of MPI and CPI to various shocks in the system

Accumulated Response of DLMPI to DLWCPI

Accumulated Response of DLMPI to DLM2

Accumulated Response of DLMPI to DLNEER
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) Generalized Impulse Response Results

Response of MPI and CPI to various shocks in the system

Accumulated Response to Generalized One S.D. Innovations + 2 S.E.
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