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Abstract 

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

I-lei en Berga 

Addi s Ababa University, 201 2 

The fact that Ethiopia adopted managed floa ting exchange rate pol icy since 1992 as wcll 

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 invcstigates thc 

degree of ERPT and its asymmetry to import and consumer priccs in Ethiopia bctwcen 

199 1/92 and 201011 1 using two types of VAR models (SVAR and CVAR). Based on 

SVAR analysis the paper found that ERPT in Ethiopia during thc period under review is 

moderate, significant and persistent in the case of import price and low and short livcd in 

the case of consumer prices. The co integration analys is shows incomplctc ERP"), to 

import price and absence of pass-through to consumcr price in the long run. The rcsult 

obtained from the asymmetric model suggests that ERPT to import prices is h ighcr in 

periods of Birr depreciation than appreciation. Also, pass-tluough to import prices is 

found to be higher in periods of small changes than large changes in the cxchange ratc. 

The study also tri es to get pass-through estimates in different inflation environmen ts jn 

order to test Taylor 's hypothesis. However, no evidence is found wllich supports thc 

hypothes is in the case of Ethiopia. The fact that ERPT was found to be incomplete has 

use[-ul implication to policymakers, especiall y in thc dcsign and implementation of 

exchange rate and monetary policy. 
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1. INTRODUCTION 

The degree to which exchange rate movements are passed-through to import and 

domesti c prices holds a central place in international finance and is a much-dcbatcd 

question among policy makers. In fac t, a large body o[ theoretical and cmpirical rescarch 

shows that thc degree of exchange rate pass-tluough has important implications [or the 

timing of current account adjustment (Krugman and Obstfe ld, 2003), the conduct of 

monetary policy (e.g., Adolfson, 2001; Smets and Wouters, 2002; Corsetti and Pesenti, 

200 1; Gagnon and Ihirg, 2004 and Monace ll i, 2005), the choice of exchange rate regime 

and the international transmission of shocks (see, Engel, 2002; Devereux and Engel , 

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

Exchange rate pass-through (ERPT) is defined as the cbange in prices caused by the 

change in nominal excbange ratc. In particular, the percentage by which import, export or 

domestic prices change when the home currency changes by one percent is called the 

degree of ERPT. A one-to-one response of prices to exchange rate changes is known as 

complete ERPT while a less than one-to-one response is known as incomplete ERPT. 

According to Garcia and Restrepo (200 1), the pass-through effect operatcs broadly 

tlu·ough three basic channels: (1) a direct effect through prices of imported goods in the 

cpr; (2) an efrect through prices of imported intermed iate goods; and (3) an dIcct 

through price setting and expectations which includes the expected responses of 

monetary po licy. 
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The concept of ERPT has been we ll known fo r economists for a long time though it has 

attracted signi ficant interest after the p laza accord of 1985 1
• After the accord the Japanese 

yen has been highl y appreeiated with respect to the US dollar and it was expected that the 

price of Japanese import in US do ll ar wou ld be expensive. Howevcr, it was observed that 

the price of Japanese cars and electronic items sold in the US rosc only sl ightl y or 

remai ned unchanged and in some cases actuall y declined (Goldberg and Knetter. 1997). 

Given thi s important empirical observati on, economists began trying to estimate the 

extent of ERPT as we ll as its determinants and the corresponding pricing-to-market 

behav ior (Ghosh and Raj an, 2006). 

Tradit iona l opcn-economy macroeconomic models pa id little attent ion to pass-through, 

givcn that in such models markets are characteri zed by perfcct compctition, prices are 

assumed to be fl.I1ly fl exible, and purchasing power parity (PPP) ho lds at all times, 

implying tbat ERPT is complete and inm1ediate. There is however, a lot of empirical 

evidence2 that ind icate changes in nominal cxchangc rates affect import prices only in 

incomplete and gradual manner. In response to these, the new open economy 

macroeconomi CS (NOEM) literature, based mainly on work by Obstfeld and Rogoff 

(1995), introd uced nominal ri gidities and market imperfecti ons into a dynamic

equilibrium opcn-economy model with we ll -spec ifi cd microfoundati ons. Although PPP 

I It was an agreement between the governments of France, West Germany, Japan , the 

United States and United Kingdom to depreciate the US dollar in relatio n to the Japanese 

ye n and German Deutsche Mark 

2 See, e.g., Campa and Goldberg, 2005; Bailliu and Fujii , 2004; Gagnon and llu'i g, 2004; 

Bouakez and Rebei , 2008; Choudlu' i and Hakura, 2001 
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ho lds and pass-through is complete in the framework originally prcscntcd by Obstfc ld 

and Rogoff, Bctts and Devereux (1996, 2000) extended thi s model to allow for pri cing to 

market, and therefore incomplete pass-t1u'ough (Bailliu and Fuji , 2004:4) . 

Although ERPT process is a feature of mainstream open-economy macroeconomic 

models, until very recently, most of the research in thi s area was more microeconom ic in 

natu re. The micro literatme on ERPT analyzes the degree of pass though on firm or 

industrial leve l and proposes imperfect competi tion (such as product di ffercnti ation), and 

firms' behavior of pricing to market as explanation for the occurrence of incomplcte pass 

through. For instance, Yang ( 1997) and Bacchetta and van Wincoop (2002) show that 

more differentiated goods may be characteri zed by higher market power and therefore 

higher pass-through. r n contrast, Campa and Goldberg (2002) found that morc 

differentiated products are characteri zcd by lowcr pass-through mainly bccausc thcy 

invo lve higher markups and hence higher scopc for pric ing-lo-markct. 

In recent times however, pass-through has been examincd from a macroeconOll1lC 

perspective, drawing both on the common finding from thc microeconomics litcraturc 

that ERPT tends to be incomplcte and on ncw dcvelopmcnts in thc open-cconomy 

macroceonomics literature. The idea that pass-t1u'ough is rel ated to " maero'- vari ables that 

are directly associated with monetary policy such as inflationary environmcnt was 

primari ly proposed by Taylor (2000). Accord ing to hi s hypothesis, responsiveness of 

prices to exchange rate Jluctuations depends positivel y on inllation. More spec ifi call y, 

Taylor (2000) argued that a shi ft to a low-inllat ion envirolUllent causes a decline in the 

expected persistence of cost and pri ce changes, which in turn results in a decline in 

ERPT. 
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Another strand of li terature on ERPT explores whether it is symmetric or asymll1etric. 

The different response of prices to the directi on and size of cxchangc rate changcs is 

generall y referred to as asymmet ric or nonlinear price adjustment (Poll ard and Coughl in, 

2004) . Until recentl y, the ex isting empirica l research assumed a symmetri c long-ru n 

relati onship between the price level and the exchange ratc. It was presumed that 

appreciati ons and depreciations and large and small changes in cxchangc ratc arc 

transmi tted in the same magnitude to the fina l price. Howevcr we ll docull1cntcd 

downward pricc rigidities, both at macroeconomic and microcconom ic levels makc the 

hypothes is of a symmetric pass-through unreali stic and too rcstri cti vc (Delattc and 

L6pez-Villav icencio, 20 10). 

Evcn though there is an ex tensivc empirica l litcrature on ERPT in thc casc of dcveloped 

and emerging countries, very few studies have looked at th is issue Crom the perspec ti ve 

of developing countries. However, for developing economies likc Ethiopia who import 

large amount goods and services from abroad , the investigation of ERPT on import and 

consumer pri ces is an important issue. This is because the level of ERPT is an 

approx imation of international macroeconomic transmission and thus has implications for 

the ti ming current account adjustment and that of monetary po licy intervention. Thc 

degree and speed of pass-through is important fo r forecasting infl ation and formu lating 

monetary policy responses to inflation shocks. furthcrmore , the issue of pass-through 

asymmetry is very crucia l for the conduct of monetary policy. Therefore, thc main 

purpose of thi s study is to examine the degree of ERPT and its asymmctry in thc casc of 

Ethiopia. 
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1.1 Statement of the Problem 

One of the most crucial issues in small open economIcs li kc Ethiopia is ERPT. The 

concept of ERPT holds a centra l placc in international financc and monctary po li cy 

where the former is concerned about the role of ERPT in dc termining thc adjustment 

mechanism of international prices which in turn innuence thc adjustment of balance of 

payment (BOP). Regarding monetary policymakers (ccntra l banks), they arc primaril y 

interested in the extent and timing of ERPT as a kcy ingredicnt of monctary policy and 

forecasting inflation (Frimpong and Adam, 2010). 

Thc degree of ERPT has important implications for cxpend iture switchi ng effcct and 

hence currcnt account adjustment, wh ich results hom the exchange ratc movcments. If 

the degree 0 f pass-through is high, the exchangc rate changcs wi II ehangc the relative 

prices of tradab les and non-tradables, so that the adjustmcnts in trade balances will be 

relatively prompt (Ito and Sato, 2006). llowever, if the degree of pass-through is low, the 

expend iture switching effect wi JJ be dampened due to thc low responsiveness o f import 

prices (and hence trade vo lumes), which thus takes longer timc for trade balance to adjust 

(Krugman and obstfeld , 2003). Furthermore, if domest ic prices in general respond to the 

nominal exchange rate depreciation one-to-one (i.e. pass-through is not onl y to imporl 

prices but to CPI in general), then any export competit iveness from nominal depreciat ion 

would be cancelled out. A combination of nominal depreciation and high inflation Ieavcs 

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

The extent of pass-through a lso influences the choicc of the optimal monetary po li cy 

strategy in an open economy ii"amework (Devereux, 2001 ; Adolfson, 200 I ; Smets and 
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Wouters, 2002; Gagnon and Ihrig, 2004 and Monaeclli, 200S) . As it is sbown by 

Adolfson (200 1), the optimal policy reaction and its implications arc dcpcndent on thc 

degree of pass-tlU'ough. For instance, incomplete pass through makes tbe exchangc ratc 

channel less effective and the brunt of the adj ustment has to be borne by the intcrcst ratc 

channel. Smets and Wouters (2002) also indicated that in tbe presence of imperfect pass

through, changes in the exchange rate carry a cost due to the relative price variability it 

creates in the import sector which will reduce the inccntive for the central bank to 

actively use tbe exchange rate channel. 

Moreover, a low ERPT is thought to provide greater freedom for pursuing an independcn t 

monetary policy and to make it easier to implement inflation targeting (ChoudlU'i and 

I-Iakura, 200 1). Adopting inflation targeting regime demands countries to monitor and , 

wherever possi ble, influence the determinants of inflation using monetary policy 

instruments and it is well known that one major determinant of inflation is exchange rate 

movement. 

Furthermore, linearity and possible asymmetry of ERPT arc investigatcdless frcqucntly, 

even tbough a question whether they ex ist is important if not crucial [or thc monetary 

authori ties (Przystupa and Wr6bel, 2009). An important motivation is that i[ 

depreciations have different effects from appreciations, then the fact that the central bank 

ignores it distorts the conduct of monetary policy (Delatte and L6pez-Vi llavicencio, 

20 I 0). Also, it is essential to analyze pass-through asymmctry with respect inflati on 

environment which is basically based on Taylor 's (2000) hypothesis which states that 

responsiveness of prices to exchange rate tluctuations depends positively on the levc l of 

inflation. 
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In Ethiopia, the emphasis on knowing the ERPT is underpinned by the fact that the 

counlry imports large amount of primary and intermediate goods which scvere as inputs 

to the manufacturing sector. Also the country imports cons iderable amoun t of fini shed 

consumer goods. Despite the obscrved high gro wth rate of exports, the country sulTers 

from a continuous and significant trade deficit which reached a va lue of 6.4 billion US 

do ll ars in 2009110 fi scal year (based on Customs Authori ty data). Thus, the need to make 

the ex ternal sector competitive through appropriate exchange rate adj ustments has made 

the study ofERPT to import and consumer prices in Eth iopia impcrati vc . In addit ion, thc 

fact that understanding the impact of exchange rate movements on prices would help to 

determine appropriate monetary policy coupled with the recent inflationary environ ment 

in Ethiopia signifies the importancc of studying ERPT. 

Reccnt deve lopments in the external sector of the Ethi opian economy revealed that the 

National Bank of Ethiopia (NBE) deva lued the Birr by 10% v is-,i-vis the US dol lar in 

January 2009 and by August 20 10 it had deprec iated the Birr by somc 16% sinec 

Scptcmber 2008 (NBE, 2009). In addition, in recent years, thc Ethiopian economy is 

facing high inflation especia lly in food price. Starting from 2005106 there is a continuous 

increase in the price leve l of goods and services. The highest increase is obse rved in food 

items where it is recorded to be 44.2 and 4 1. 5 percent at nati onal level and Add is Ababa 

respecti ve ly in year 2008/09 which is the hi ghest ever. Starting fro m 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 what would be the implications of these developments on the ex tent of 

pass-through on import and eonsumer pri ces. Ex tensive empirical researches exi st on the 
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theme across the globe wi th 1110st of them being on the developed or emerglllg 

eeon0l11les. The re are of course few studies wh ich arc conducted on the issue of ERPT in 

the Afri can context (sec e.g. Mwase, 2006; Daniel , 2007, S iaw and Adam, 20 I 0 and 

Aliyu, el aI., 20 10). In Ethiopia, Choudlu·i and Hakura (2003) and Devereux and Yetman 

(2002) in their cross country study, founds ERPT to be zero betwcen the period 1997-

2000 and 1975- 1999, respective ly. Devereux and Yetman (2008) found a highcr (0.35 

percent) degree of pass through for Ethiopia by cxtendi ng the sample period from 1970 to 

2007. 

Although these studies are informative, there is a need to take fl.nther studies in the area 

in Ethiopian context due to the following reasons. First these studies are bas icall y 

conducted to see cross country differences in pass-through and hence country spec ific 

study is requ ired so as to obtain more evidence. Second, there are many new 

developments in the Ethiopian economy since 2000, which can affect the decree of· pass 

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

Moreover these studi es apply single equation estimation tec1uJ iques. However several 

recent empiri ca l studies suggested the use of Vector Autorcgressive models (VAR) in 

analyzing ERPT. Since the exchange rate and inDation rate arc expccted to be inDuencing 

each other in many theoretical models, it seems more appropriatc to estimatc a system 

that wou ld treat both of them endogenous. Thus the use of VAR models would allow the 

reverse causal ity from pri ce ind ices to the exchange rate which avoids arbitrary 

assignmcnt of va riables as endogenous and exogenous. In sight or this argument, this 

study wi ll anal yze ERPT to import and consumer prices in Ethiopia us ing VAR mode ls. 
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1.2 Objectives ofthe Study 

The mai n objective of th is study is to examine exchange rate pass-t hrough to import and 

consumer prices in Ethiopia. 

Specific Objectives 

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

• To check whether ERPT to import price is symmetri c or asymmctric with rcspect 

to the direction and size of change in exchange rate 

• 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 

fo r developing economies, especially countri es with large and pers istent trade defic it, thc 

investigation of ERPT to import and consumer prices is an important issue because there 

is need to appropriately adjust their exchange rates to ensure compet iti ve ness in the 

internat ional market. Ethiopia is highl y dependent on imported pri mary and inte rmediatc 

commodities and various technologies wh ich serve as input for the ex isti ng industr ial 

sector. The country also import considerable amount o f fini shed consumcr goods. fI encc, 

ERPT to import prices is a significant area o[ study since it has important impli cation [or 

"expenditure-switching" effects resu lting [rom the exchangc rate movcmcnts. 

f urthermore, as import price is one of the principal channels through which the exchangc 

rate affects domestic prices, it is worth examining the pass-through of exchange rate 

changes to consumer prices. These considerations may ul timate ly have important 
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implications for the appropriate outlook towards inflation-forecasting and monctary 

policy as well as the cxternal 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 is no uniform definition of the term "pass-through. " The expression ERPT is 

generally used to refer to the effects of exchange rate changes on one or more of the 

following: (l) import and export pri ces, (2) domestic prices, (3) investments and (4) trade 

volumes. Of these four topics, much of the ex isting research focuses on the relationship 

between movements in nominal exchange rates and, import and consumer prices. This is 

because, on the one hand, thi s is the natural ground for studying the pri cing practices of 

firm s 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 

volmTIes (Dar·vas, 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 stud y. Due to this somc variables 

in the empirical model had to be exc luded (such as producer price index) or constructed 

(import price index and quarterly GDP). The drawback of such measurcs is that, the 

qual ity of esti mated results could be reduced. 
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1.6 Organization of the Study 

The rest 0 f the thesis is organized as follows. Section 2 revIews the theoretical and 

empirical literature related to ERPT. [n section 3 Ethiopia 's macroeconomic environmcnt 

wi ll be brieJl y discussed by focusing on those which have impli cati ons [or ERJYL The 

data used for analysis and the econometric models used for the empirica l framcwo rk are 

described in section 4. Section 5 reports the resu lts of the empirical ana lysis and secti on 6 

provides conclusion and policy implication. 
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2. LITERATURE REVIEW 

2. 1 Theoretical Literature 

2.1.1 Definition ofERPT 

According to Goldberg and Kneller (1997) ERPT is defined as "the pcrcentage change in 

local cu rrency import prices resulti ng from a one percent change in the exchange rate 

between the exporting and importing cO ll ntri es'·. Also accord ing to Adolfso n (200 I: 17) 

the term ERPT is defined as the percentage change in import price caused by an 

unidentified shock to the exchange rate . The degree of pass-through possi bly depends on 

whether this exchange rate movement is caused by a 'genuine' exchange rate shock, or 

whether some other disturbance to the economy gcnerates an implici t exchangc ratc 

change. 

Thc abovc defi nition which takes ERPT as the change in import price due to change in 

exchange rate is a narrow definition. A broader definit ion is the transm ission of exchange 

rate shock to the overall price level , either to the producer pri ce index (PP1) or to the 

consumer price index (CP1) (sec e.g. Devereux and Yetman, 2002). "The pass-tlu'ough 

is also dependent on whether one defines it as partia l--only measur ing the direct effect 

on the price relation, excluding the effect on other variables- or total- determining the 

enti re effect an exchange rate change causes, work ing through every interaction of the 

price determination" (Adolfson, 200 1). 

Pricing-to-market (PTM), which refers to the pricing behavior of firm s export ing their 

products to a destination market fo llowing an exchange rate change, is a closely related 

term to ERPT. Particularly, PTM is defined as the pcrcent changc in prices denominated 
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in the exporter's currcncy due to a one percent changc in the exchange rate. Thus, the 

greater the degree of PTM, the lower wi II be the extent of ERPT. In thc casc where there 

is no PTM, import prices will adjust by the same proportion as the change in the 

exchange rate and ERPT will be complete. On the other hand , if there is full PTM (i.e. if 

exporters adj ust prices in their currency by the same proportion as the exchange rate 

change but in the opposite direction) ERPT to destination market pri ces will be ze ro. 

More generally, if exporters al ter 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, 2006). 

2.1.2 Theoretical Models ofERPT 

In the previous section, two definitions of ERPT are put forwa rd ; namely the narrow and 

broad definition of ERPT. Much of the theoretica l literature on pass-through ana lyzes the 

degree of pass through to impOli prices. Thus, most of the theoretical models which arc 

goi ng to be di scussed in thi s section arc based on the narrow definition of ERPT whi ch 

defines it as the percentage change in loca l currency import prices resulting from a one 

percent change in the exchange rate between the exporting and importing countri es 3 

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 identi cal commodities so ld in different 

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

3 Except McCarthy' s ( 1999) model 
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Thc LOP is mathematically expressed as fo llows; 

P, = E, P, * .... ..... .................... .......... .......... ....... (2.1) 

Where P, is the domesti c pnce indcx , £, is thc nominal cxchange ratc (defi ncd as 

domestic currency per unit of forci gn), and P,' rcpresents fo rcign pri ccs. (Relat ivc) 

purchasing power parity tests use pricc indices across countri cs to tcst whcthcr th is 

relationship ho lds. 

Ifwc consider the LOP in logarithmic form we wi ll havc the fo ll owing; 

, 
p , = ye, + AP, ............................................ .. ...... (2 .2) 

Where P,. p, ' and e, are the natura l logarithm of import price, cxport pricc and nominal 

cxchange rate respectively. The LOP implies that y = ), ~ 1 in which case changcs in the 

exchange rare completely pass through to the domcsti c pricc of thc tradcd good. Thi s 

simple express ion forms the basis of ana lyzing the long run pattern of ERPT. 

Based on thi s [,mdamcntal relationship vanous researchcrs develop diffcrcnt morc 

advanced models to analyze the dcgree of pass-through. Accord ing to Go ld berg and 

Knctter (1997) and Campa and Goldberg (2002) ERPT studics consider thc cx tent to 

which exchange rate movements arc passed-through into tradcd goods prices, versus 

absorbed in producer profit margins or markups. OftCIl thesc stud ics look at indiccs of 

industri al concentration or market power to explain pass-through di ffercnccs or PIM. 

Based on this, their analys is starts form the fo llowing bas ic modcl; 

P, = ye, + 1':, .• ••• .• • .•... .• ••• • ••• • •. . • . •••• .. • • •. • . .•••• • ••.... (2.3) 
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Where, 0, is an error term and y is the ERPT coefficient. The extent of pass-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= l) while the case where pass-through coeffi cicnt is 

less than 1 (y< l ) is known as partial or incomplete ERP"!". 

However accord ing to Campa and Goldberg (2002) thi s reduced fo rm equation (whethcr 

in log levels or growth rates) is problematic for hypothcsis testing because it represcnts a 

non-structu ral statistical relat ionship. More specificall y, Campa el al. (2005) indicated 

that Eq. (2 .3) is purely statistical relationship between exchange rates and pri ces, and 

does not have a meaningful economic interpretation. 

The micro-foundations of pricing behavior by exporters are a better starting point for 

generating more meaningfl.I1 specifications based on economic theory that are appropriatc 

for hypothesis testing. I-looper and Mann (1989), Goldberg and Kneller (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 rep rescntative 

fi rm establishes the price of its exports to country i in it s own currcncy (p,"') at a markup 

(I'i') over its marginal cost of production (Cit'), that is: 

pt,· i = Ait C it' ..........•.. . ... . ... . ....... . .................... .... . (2.4) 

The import price in the domestic currency Pt'n,i is obtaincd by multipl ying the export price 

Pt' " by the exchange rate of the importing country i, Eilo that is, 

P l1l.i E P '. i l~ A C • (2 5) = ~ . =~ ... t II t -' It It It .....• ...• ...•. ..•...•...•... • ... •..... . 
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The markup is assumed to respond to both demand pressure [or the exporti ng country 

(Yit *) and competitive pressure in the importi ng coun try. Compctiti ve pressure in thc 

importi ng country is measured by the gap between the competi tor prices in the importing 

country market (Pit) and the production cost of exporting fi rm . Therefore, according to 

Hooper and Maim ( 1989) the markup Ait is given by; 

Ait = { Pit / (Eit Cit' )} a Y;} 0 < a < 1 and 0 < P <1 . . . .. ...... (2.6) 

Substituting Eq. (2.6) in to (2.5), we have 

P/n.i =(Eit Cit ' )l -ap it"y} .. .. . . . . ...... .. .. . .. .. .. . .. . .... .. ... .. .. (2 .7) 

If wc take the logarithm of Eq. (2.7), the ERPT. dcfincd as the parti a l elasticity of import 

price with respect to exchange rate, is (I-a). However, this equation has limi tat ion 

because the pass-through of exchange rate and foreign cost into import price arc the same 

and th is rcstriction does not nccessari ly 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 restricti ons may not hold 

(Barhoumi, 2006:928). 

Campa and Goldberg (2002:5-6) hypothesized a s imi lar, yet more general , model. The 

pricing equation of an exporter [rom country x -- and its elasti city o f response to an 

exchange rate movement -- depend on the structure of demand and costs confron ting the 

exporter. If the import prices of country ptmJ, are the dependent va riables, the pricing rul c 

of the fore ign exporters x supplyi ng} is: 
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)7n,j _ . x,j _. x,j t X,J j . .-

(
pm.}/.' ) 

I t - E,P, - E,J..t P, C (W" Y" E,) .. . ... ...... ............... (2.8) 

Where A x.j =p x·j/ C x.j C x.j > 0 C _,.j C x.j> 0 
1 t t, w , I:. ,Y 

A/·j represents the markup rate of prices over costs for the cxporter. \l!arkup ratcs arc 

industry specific and depend on the demand curvc fac ing exportcrs x in country j. Thi s 

demand dcpends, in turn, on Pin.i/P, the prices of imports relative to priccs of country.i 

producers. C, x. j is the margina l cost function of the exporter in hi s own currcncy. Thi s 

exporter marginal cost function is increasing in export market wages, W, x. J, and 

increasing in country.i demand conditions Y,. The exchange rate is an arglU11ent in thc 

exporter's cost function to the extent that the exporter re li es on imported inputs or has 

other costs that move with the relativc value of the destinati on market currency. 

Al l the above models of ERPT are fu ndamentall y grounded in partial-equi librium setups 

which arise from the problem of a single expo rter/importer or from the industrial 

organization o f one industry. This approach igno res the view that exchange rates arc 

endogenous economic va riables and looks at the impact that an exogenous exchange ratc 

movement has on the resulting equili brium price in the industry. Howevc r, exchangc 

rates are by definition the relative prices of currencies and are endogenous vari ables in 

which their value gets determined wi th in a genera l equ ilibrium context, alongs ide othcr 

asset prices. Thc cffect of any movements in cxchange rates on priccs w ill thcreforc 

depend on three issues: I) the underlying shock within the cconomy that induccd thc 

exchange rate to move; 2) thc mechanisms within the model that lead to a relati onship 

between the underlying shock, the exchange rate and import prices; and 3) the timc frame 
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of interest for understand ing the relat ionship between exchange rates and imporl prices 

(Campa el al. , 2005: 3). 

The second strand o f literature embeds a more gene ral -eq uili brium approach, whereby 

pri ces are sticky in one currency, i.e. set in advance of the rea lizatio n of the exchange rate 

by exporters. In their pioneering work, Obstfeld and Rogoff (J 995) introduced nom inal 

rigidit ies and market imperfections into a mi cro -founded dynamic gcnera l equil ibrium 

model. However, PPP was maintai ned at all times, and the pass-tlu'ough was complete. 

Betts and Deve reux (1996, 2000) cited in Bai lliu and Fuji (2004) then developed an 

extended version of the Obstfeld-Rogoff model allowing for PTM. More precisely, 

whereas the two models feature the same simple form of price rigidity (pri ces arc 

predetermined fo r one pe riod), they differ in the assumed pri cing strategy of firms. In the 

Obstfeld-Rogoff-model, nominal prices are set in producers' currencies (PCP) while in 

the Betts-Devereux model, a fraction of firms is allowed 10 set pri ces in destinati on 

countri es' currencies (LCP)4 Also, assuming sli cky prices and the exchange ratc bcing an 

endogenous variable, these models demonstrate that ERPT is a function of the unde rl yi ng 

shocks in the economy and the given competitive structures of the industri es involved. 

However, these earl y models neglected several important aspccts. In particular, ncither 

the ori ginal Obstfeld -Rogo[[-l1lodel nor the Betts-Devereux-model exp li citl y 

di stingu ishes different stages of the d istribution chain. More recently, a strand in the 

, 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 unde r PCP and zero under 

LCP. 
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literature has been estab li shed that considers imports as intermediate goods that undergo 

non-traded production order di stribution processes before being consumed. These 

production or di stTibution channels may dampen the impact o f exchange rate shocks on 

consumer prices. Hence, imperfect pass-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 permits one to track the pass-through 

II'om exchange rate fluctuations to each stage of the distr ibution cha in in a simple 

integrated framework. According to McCarthy, the model has a simil ar structure to that 

of Clark (1999) , who studies responses of prices at different production stages to 

monetary policy shocks, which however does not explicitly include exchange rates and 

. . 5 
Import pnces . 

McCarthy's model basically put inflation at each stage-import, producer and consLllller-in 

period t is assumed to be comprised of several components . The first component is the 

expected inflati on at that stage based on the available information at the end of period 1-1. 

The second and thi rd are the effects of period I domestic "supply" and "demand" shocks 

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

inflati on at a particu lar stage. Next are the effects of shocks at the previous stages of the 

5 Also the pricing along the di stri bution model was used by d ifferent previoLls studies 

such as Blaehand (1983) and Clu-istiano el al. (1997) cited in Hahn (2003) 
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chain. Fi na lly, there is the shock that belongs to that stage. The shocks at each stage are 

that portion of a stage's inllation that cannot be explained using information fro m peri od 

t- I plus contemporaneous information about domes ti c supp ly and dema nd variables, 

exchange rates, and inflation at previous stages of the distribution cycle. These shocks 

can be thought of as changes in the pricing power and markups of" finns at these stages 

(McCarthy, 1999:4). 

Two fea tures of the model arc worth y of note. First, the model a ll ows import inllation 

shocks to affect domestic consumer inllation both directly and indirectly through their 

effects on producer inllation. Second , there is no contemporaneous feedback in the 

model: for example, consumer inllation shocks affect inilati on at the import and produccr 

stages onl y th rough thc ir effect on expected inllation in future periods. 

Under these assumptions, the inil ation rates of country i in period I at each of the three 

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

III E ( III ) S d c 
rc il = ' I-I rc il + alitil + a 2itil + aJitil + til···· ····················· (l) 

IV E(IV) A s A d [3 c [3 III IV rc il = ~I_I rc il + IJlitil + 1-'2itil + Jitil -/- 'Iitil -/- til .. ........ (2) 

Where n''';., nWil and n';. are import price, producer and consumer inflati on respccti vely; 

s dd e l d dd I I k · 1 ",wd e 
Bit, cil an Cil are supp y, eman an CXC lange rate S lOC S rcspccllvC Y; Cit ,Cit an Eit 

are import, producer and consumer pri ce inilation shocks, and EI_1(.) is the expectation of 

a variable based on the information set at the end of the period t-1. The shocks are 

assumed to be serially uncorrelated as we ll as uncorrelated with one another within a 

period. 
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To complete the model, McCarthy proceeds by specifying the supply, dcma nd , and 

cxchange rate shocks6 
[n add ition the model incorporatcs the central banks rcaction 

function and money demand to capture the react ion of monetary policy to exchange ra te 

iluctll8tions. The reaction fu nction relates short-term interest rates (,.;,) to the previously 

cited variables in the model as centra l banks usc the short-term rate as their monetary 

po li cy instrument. The money demand function relates money growth (1\111 ;,) to the othe r 

vari ables in the model. 

· - E (.) C S CdC C C m C w C c MP lit - ~ 1·1 I ii + liCit + 2iCit + 3iEit -/- tl ieit + 5iCit 1- 6iEit -I- Eit .... (4) 

finall y, to express the mode l in standard format and to make it plausible for estimation it 

is assumed that the condi tional expectat ions E'_I(.) in equations ( 1)-(5) can be replaced by 

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

Generally, given the theoretica l underp innings on the pass-through of shocks on p rices, 

the model of pricing along a distribut ion chain which considers the effects of shock s 

(exchange rate and other ex ternal shocks) on prices at different stages of di stribution is of 

grcat interest for our ana lys is. 

6 To identify aggregate demand and supply shocks and exchange rate shocks, he made the 

fo llowing assumptions. (1) Supply shocks are ident ilied [rom thc dynamics of oi l price 

inflation dcnominated in the loca l currency. (2) Demand shocks are identi fi ed from thc 

dynamics of thc output gap in the country after taking into account the contemporaneous 

cffect of the supp ly shock. (3) Exchange rate shocks arc identified from the dynamics of 

exchange rate appreciation after taki ng into acco un t the contemporaneous effects of the 

supply and demand shocks. 
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2.1.3 What Determines ERPT? 

Theoretically, several factors have been proposed as determi nan ts of ERPT. Somc of 

thcse determinants are micro in nature while others arc mac roeconomic fac tors. fro m the 

micro perspective, behavior of exporting fi rms, which adopt PTM strategies and specific 

industry and market characteristi cs, can be mentioned. 

The theoretica l literature developed over the past two decades has provided di [Terent 

explanations on why the ERPT is incomplete. One possible explanation for thc 

incomplete nature of ERPT is the fact that exporters adjust thei r prices to cxchange rate 

change in order to maintain their competiveness in dcsti nation market (PTM). PTM is 

impracti cal in a perfectly competitive market because in such markets export prices arc 

set to be equa l to marginal cost of p roducti on. On thc other hand, when the cxporting 

firms ' margins are positive, PTM can become a sustainable strategy for the cxportcrs, in 

which case the measured pass-tlu·ough of exchangc rate changes to import and other 

domestic prices, such as producer and consumer priccs, will be less than one. Thus the 

size of the ERPT wi ll bc affected by the ab ili ty of exporters to absorb exchange rate 

shocks within their profi t margins (Gauli er el al. , 2006: 9). PTM and the rcsult ing 

optimal markup is in turn determi ned by price elastic ity of demand and market share in 

the destination market. 

In addition to PTM another important determinant of ERPT is ind ustry spccilie and 

market characteristics. Under th is, the degree of competition, relativc domcstic and 

forc ign shares in the market (Dornbusch, 1987) or import penetration, the elasticity of 

import/export demand and supply, product substitutabi lity and differentiation (Menon, 

1995 and Yang, 1997), and the perccived rcacti on of incumbcnt industry competitors 
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(Dornbusch, 1987) are included. J[ exporting firms have large domesti c and foreign 

market share [or a product, then they are usua lly willing to absorb a proportion o r the 

exchange rate change so to main tain their market sbare. Thi s is part icul arl y so i I' the 

industry is bighly competitive . I[ the desti nation market is highl y competit ive, consumers 

will be having many substitutes, making them relatively price-sensitive. Thus exporting 

firm s may try to keep their market share by absorbing exchange rate change in their 

markups. The willingness to accept lower domesti c un it pri ces (due to low markup) in 

turn leads to lower ERPT. For example, exports to certain competiti ve industri es in the 

US, such as autos and alcoholic beverages, sbowed relatively high PTM and 

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

llowever, if exporters do not [ace much competition (i.e. the industry is highl y 

d iffe rentiated) the ir prices may be somewhat less responsive to exchange rate changes . In 

thi s situation, PTM will be lower and the corresponding pass-throllgh will he higher. 

li enee, if firm s operate in imperfectly competiti ve industries and have a large 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 arc 

not perfectly competitive may experi ence a range of p ri cing responses to exchange rate 

fluctuati ons resulting in a greater pass-through effects. Also, Feenstra e/ 01. ( 1996: 188) 

cited in Danie l (2007) indicated that an exporter with low market share may have less 

power to absorb exchange rate changes. However, as the exporter's market share and 

market power increases the incentive to PTM decreases. Tn such a case the exporter is 

likely to pass on any increase in costs brought about by depreciation in the importer's 

cu rrency, and thus, the ERPT is li kely to be high. 
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The degree of the substitutabi lity of the imported goods in the domesti e market is another 

factor which determines the degree o f pass-tl'lrough. If the importcd good has a domest ic 

substitute, regardless of it being a final or intermediatc good, the pass-through is smallcr, 

as fi rms and consumers are eager to buy the chcapcr domestic goods. Howcve r. this may 

not realize if a common factor increases both the internati onal and domestic priee 

simultaneously. Therefore, re lative pri ce difference and the degree of substitutability 

become more important in such cases (Yi.inci.iler, 2009). Concerning thi s Yang (1997) 

shows the ex istenee o[ negative relationship between the size o[ ERPT and the degree of 

substitution among different products in the industry. 

The degree of ERPT into aggregate prices may a lso be affected by vanous 

macroeconomic variab les such as the prevailing exchange rate policy or regime adopted 

by an importing eountry, inflationary environment, trade openness and the percei ved 

nature of exchange rate change. Theoretically, if a country adopts a fl exib le exchange 

rate regime the more will be the exchange rate vo latility and the lesser will be the degree 

of pass through to import prices. This means when exchange ratc is highl y volatile thc 

degree of pass through will be low due to menu cost and firm 's incenti ve to maintain 

their market share . In support of thi s, Barhoumi (2006) found that countri es with fixed 

exchange rate regimes (l ow exchange rate vo latility) experience a higher long- run pass

through than floating exchange rate reg imes (high exchange rate vo lat ility). 

The trade openness of the importing country is anothcr determinant of I>RPT [rom a 

theoretical stand point. The more a country is open to trade, the higher will be degrce o f 

pass through to import prices due to high competition ex port ing fi rms face and low 

capability to abso rb exchange rate changes in their markups. 1I0wever, the picture 
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becomes morc complex once we take into account that inflation could bc negati vely 

correlated with openness, as empirically fo und by Romer ( 1993). This gives rise to an 

indirect channel , whereby openness is negatively corre lated with inflation and hence with 

pass-through based on Taylor's hypothesis. The dircct and indirect chan ncls go in 

oppos ite dircetions and the overa ll sign of the correlation between pass-through and 

openness can thus be either positive or negative (Aliyu era!, 20 I 0). 

Another main macro determinant of ERPT is the preva il ing inflati on cnvironment in the 

importing coun try. Since the late 1980s there has becn a gencral dcclinc in the cxtcnt of 

ERPT in many industrial countries. Following thi s, Taylo r (2000) put fo rward a 

hypothesis which states that the observed decline ERPT to aggregate priccs is the rcsult 

of a low innation env ironment. Taylor explains the link between inflation and pass

through in terms of a model of finn behavior based on staggered price sett ing and 

monopolistic competition. As firms set prices for several periods in advance, thei r prices 

respond more to cost increases (due to exchangc rate deprcciati on or other sources) if cost 

changes arc pcrceived to be more persistent. Regimes wi th higher infla tion tend to havc 

more persistent costs . He argued that degree of pass-tlu'ough is endogeno Lis to a nat ion's 

monetary poli cy and monetary stabi lity . 

The degree of pass-tlu'ough is al so affected by the duration (pcrsistence) of exchange rate 

shock. According to Taylor (2000) if the shock displays non-volatile and pcrsistcnt 

characteristic, then willingness of firms to reflect sllch a shock onto their prices increases. 

Otherwise, if the shocks are perceived to be volat il e or temporary, then, firms prefcr to 

make adj ustmen t on thei r profit margins instead of rell ecting thcm on domestic prices. 

This is becallse the high costs of changing prices, as we ll as thc possibility that frcq Llcnt 
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changes in unit sales prices (i n the destination market' s currency) can advc rse ly affect a 

firm 's reputation, may prevent firms from pass ing thmugh temporary nuctuations in 

exchange rates . When exchange rate changes are large or appear to be permanent, 

however, exporting firms are more li kely to pass thmugh the changes to avoid a sharp 

reduction in their profit margins. In general , the grcater the pers istency and lower the 

volatility of the ex ternal shocks, the higher wi ll be the degree of pass-through. 

Last but not least the s ize of the economy could also determine the degree of pass

through. The convent ional wisdom had long been that for a largc country, thc innationary 

cffect of currency depreciation or import pri ce shock on domesti c prices is cxpccted to be 

lower than that for a small economy. The rationa le is that a ri se in prices will bc 

counteracted by a fall in wo rld prices through lower wo rld demand, thus, reducing the 

pass-through effect, whereas a small countTy 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 tbat the evidence on sizable difference in the degree of' 

pass-through between sma ll and large countries is not so clear or less than ex pected 

(Frankel et aI. , 2005; Murray, 2008 cited in Ylinclil er, 2009). 

2.1.4 Causes of Asymmetric Pass-through 

Many empirical studies conducted so far assume a symmetri c long-run relationship 

between the price level and the exchange rate. However, there arc various reasons (both 

micro and macro) why the relationship between prices and excbange rate may be 

asymmetri c. Knetter ( 1994), Peltzman (2000), Pollard and Coughlin (2003), 
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Wickremasignghe and Silvapu lle, (2004) and Delatte and L6pez-Villaviccnc io (2010) 

examine how asymmetry might ari se in the case of ERPT. 

On the microeconomic side, market share, binding quantity constra int, product switching 

and menu cost are identified as causes of asymmetric pass through (Pollard and Coughli n 

2003). Knetter ( 1994) argues that if loca l and exporting firms that are trying to establi sh 

market-share are confronted with trade restrictions, then a currency appreciation of the 

importing country might cause PTM (in thi s case, lowering of pri ces) to be greater than 

the ri se in prices during periods of depreciation. This would imply greater pass-through 

du ring episodes of appreciation than depreciation. 

The market share model for asymmetric pass-through is also di scussed by Pollard and 

Coughlin (2003). If the goal of a firm is to mai ntain its market share despite nuctuations 

in the exchange rate, the finn will try to keep its prices constant by adjusting their mark

ups (Po llard and Coughlin, 2003: 6). Thus, an app rec iation of the importing country's 

currency will give foreign finns the opportunity to lower the import prices and thus to 

ri se their market share, whi le keeping their mark-ups constant. On the contrary, in order 

to preserve their market share in the case of depreciati on, the firm s will have to absorb a 

part o f the inflationary impact that will determine a decline in their mark-ups. Given the 

fact that the foreign finn s' actions are restri cted by the size of their mark-ups, the pass

th ro ugh will be higher for appreciation than for dep reciation which makes pass-through 

asymmetri c (Marston, 1990: 220). 

Another explanation for asymmetri c pass-through is production switching. Production 

switching describes the fact that firm s will tend to switch towards inputs produced in 
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their own countries when the exchange rate depreciates and switch towards imported 

inputs when exchange rate appreciates. This is because if the firm ' s home currency 

appreciates imported inputs become cheaper and the firm will switch to a prod uction 

technology that maximizes the use of imported inputs. But, if the homc currcncy 

depreciates imported inputs become more expensive and the firm wi ll switch to local 

input intensive production teclmologies implying zero pass-through' (Ware and Wintcr, 

1988). Thus according to the production switching model , ERPT is grcatcr during pcriods 

of appreciation than depreciation. 

The binding quantity constraints theory of asymmetric ERPT supposes that binding 

quantity constraints arise when the ability of the exporting firm to increase sales as thc 

importing country's currency appreciates is limited. Quantity constraints faced by lirms 

may arise because of trade restrictions such as quotas that limit imports, or voluntary 

export restraints. Constraints may also arise because of firm or industry specific faclors 

such as limitations on a firm's abil ity to expand its production capacity. Under thi s 

scenario, when the exchange rate increases, the firm raises its markup to maintain its 

pnce 111 the importing country. Therefore, rather than increasing sales the firm may 

1I1crease its profit margins. However, when the exchange rate decreases, the quantity 

constraint is not binding. The firm may reduce its markup but still allow its pricc in tbc 

importing country to rise. Pass-through is consequently higber when the importing 

country's currency depreciates than wben it appreciatcs (Pollard and Coughlin, 2003 : 8). 

7 assuming tbc extreme case in which tbe firm can switch entirely hom usc of imported 

inputs to local inputs without cost 
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The menu costs theory of asymmetri c pass-through proposcs that a fi rm may rcspond 

asymmetrical ly depcnding on the sizc of exchangc rate changc (i.e. largc and small 

changcs in the exchange rate change). According to Pollard and Coughlin (2004) the cost 

of changing prices enlarges the probabil ity that firms will adjust the invo ice price only if 

the change in the exchange rate is above some thresho ld and asymmetry in pass-through 

depends on the currency of invoice. When imports are invoiccd in the importer' s 

currency, a small change in the exchange rate wh ich is below a given "threshold" wi ll not 

affect local prices because the forei gn firm will absorb the change in the exchange rate 

through the price it receives (expressed in its currency) which results in a zero ERYT. nut 

if the change in the exchange rate is significantly above the " threshold", the lirm will 

adj ust its price, resulting in partial or complete pass-through depend ing on the size of the 

price adjustmen t. Therefore, with invoicing in the importcr' s currency, pass-through will 

be larger when exchange rate changes are large than when they arc small. Howcvcr whcn 

imports are invo iced in exporters currency, small changes in exchangc rate rcsult in la rge 

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

On thc macroeconomlC side, monetary policy and busincss-cycle might resu lt in 

asymmetric pass-through in the short run. Monetary pol icy affects the level of pass

th rough to the general level of prices and might induce asymmetri c ERPT. A. moneta ry 

pol icy stance that is suffi ciently reactive to inflation can insu late consumcr price inflati on 

from the effects of depreciation. More specifically, anti-inflationary monctary policies 

may imply that countervai ling measurcs arc implemcntcd more after deprec iat ion tban 

after an appreciation. Under th is assumption, deprec iat ion will affect prices less than an 

appreciation in the short-run (Delatte and Lopez-Vi ll avicencio, 20 10:6). 
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The position in the business-cycle when the exchange rate variat ion takes place also 

triggers asymmetric responses. In fact, if the devaluation takes place in the midst of a 

recession then prices might increase less than they would decrease aftcr an apprcciation. 

The reason is that devaluations often result from a downward adjustment of the domestic 

aggregate demand. The resulting recess ion could act to dcpress domestic prices, hence 

implying that domestic prices do not respond much to exchange rate dcpreciation. 

(Delatte and L6pez-Villavicencio, 20\0:6). 

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 di saggregatcd import priccs of spccific domest ic 

industries. On the other hand, those conductcd at macro level examined ERPT into 

aggregate price indices and can be further classified in two categories. The /irst catego ry 

examines the degree of pass-through into aggregate import prices while the second onc 

has analyzes pass-through into the consumer prices . Among these, some arc conductcd on 

country level while others are cross country comparisons. In general previous studies try 

to analyze the following basic issues concerning ERPT: I) estimate the degree of pass

t1u-ough to various price indices 2) try to explain why pass- t11rough is incomplete and why 

it is dec lining 3) whether it is a macro or micro phenomenon 4) why pass-though is lower 

for domestic prices than import prices and 5) whcther pass-through is symmetric or 

asymmetric. Against thi s general background , even if it is impossible to survey the vast 

literature revolving around ERPT, empirical evidence of a selected industriali zed; 

emerging and developing countries will be briefly discusscd in the next section. 
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Numerous empi rical stud ies have estimated the degree of ERPT to import, and consumcr 

pri ces. There are also few studies which estimate the degree of ERPT to export prices. 

Menon (1995) made a comprehensive survey of literatures on ERPT. The empir ical 

studies revicwed in his survey were conducted on industrialized economics, in which 

most of them are on United States (US). Many of these studies concluded that I, RPT is 

incomplete though its extent vari es signifi cantl y across countri es. The main factors that 

influence the degree of pass-through across countries are thc sizc and opcnncss of the 

ind ividua l economies. Furthermore, the pass-t1u'ough relationships were found to be 

largely stable over time. In some studies the pass-through was asymmetri c, which implies 

that the rate of pass-through is different during exchange rate appreciations and 

deprec iations. 

Go ldberg and Knetter (1997) fou nd that the response of domesti c prices to exchange rate 

mo vement is only partial in US. On average only around 60 percent of exchange rate 

changes arc passed on to import prices in thc US. IIowevcr, the response of domestic US 

pri ce 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 pri ces. 

Similarly Yang (1997) studies ERPT in US manufacturing industries and its cross

sectional variation. The study shows that pass-through is incomplete (on average 32 

percent in the short run and 42 percent in the long run) and varies across ind ustri es. In the 

cross-sectional study ERPT is found to be higher in industries with a hi gher degree of 

product differentiation and a lower elast icity of marginal cost. Thc study also shows a 

negati ve relationship between import share and ERPT. Rcce ntly, Marazzi el al. (2005) 

investigates ERPT to import price in US. They fou nd a sustained decline in ER!>T to US 
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import pri ces, fro m above 0.5 during the 1980s to somewhere in the ncighborhood of 0.2 

during the last decade (1993-2004). 

McCarthy (2000) presents a comprehensive study of ERPT on the aggregate level for a 

number o f industrial ized coun tries which include the US, Germany, .Japan, Francc, thc 

United Kingdom, Belgium, Netherlands, Switzerland and Swcden. l Ie estimates a V i\.R 

model using import, producer and consumer price data fro m 1976 up until 1998. The 

findings of the study show that exchange rates and import prices have a modest effect on 

domestic pri ce inflation over the post-Bretton Woods era. The pass-through is fo und to be 

stronger in eountTies with a larger import share. The rate of pass-through is, furthermore, 

shown to be positively correlated with the openness of the country and with the 

persistence of and exchange rate change, and negati vely correlated with the volatil ity of 

the exchange rate. 

An (2006) a lso analyzed the ex tent of ERPT at different stages of distribution - import 

prices, producer prices and consumer prices - for e ight major indust ri al countries: United 

States, Japan, Canada, Italy, UK, Finland, Sweden and Spain. The study found 

incomplete ERrT in many horizons, though complete pass-through is observed 

occasionall y. The study also revealed that the degree of pass-through declines al ong the 

distribution chain. Moreover the time needed for complete pass through becomes longer 

along the di stribution cha in. 

Campa and Goldberg (2002) using quarterl y data fro m 1975 through 1999 of 25 OECD 

countries, documented the preva lence of PCP and LCP in short-ru n and long- ru n pass

through e lasticities respectively. At the level of an aggregated im port bundle, the 
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evidence across countries IS strongly supportive o[ incomplete exchange rate pass

thro ugh in the short run (defined as one quarter). They also reach at similar conclus ions 

abo ut the prevalence of parti al pass-through into import pri ces at a more disaggregated 

industry level. 

Campa e/ of. (2005) estimated short and long-run pass-through elasti cities for European 

countries between the period 1989 and 2004. The results obta ined confirm that ERPT is 

high, although incomplete, in the short-run, and d ifferent across industri es and countri es. 

Long- run elasti cities are higher, although estimated elasticities are still lower than un ity, 

except for the traditiona lly more inflationary economies and for commodities. In gencral, 

the equality o[ pass-through elasticities among the di ffe rent industri cs in each coun try or 

for the differcnt eountrics given an industry was not re jectcd in the long-run. They havc 

a lso tested [or structural changes in pass-through ratcs since thc introducti on of thc euro 

by braking the sample period into two ([roI111989 to 1997 and 1998 to 200/1). They found 

ap parent decl ine in the estimated point elasticiti es for two-thirds o[ the industrics though 

it is not statisticall y signifi cant. Based on thi s they concluded that there is a statist ica ll y 

significant trend towards lower pass-through rates for manufacturing industri cs. 

Proceeding to studies which are conducted on dcvcloping countries, Rowland (2003) 

cxamines ERPT for Colombia using Vector error co rrection model (VECM) and [ound 

ERPT to be incomplete both to import and domesti c pri ces. J Ie found that import prices 

respond quickly to an exchange rate change (80 perccnt within 12 months) whi le pass

through is modest for producer prices (28 percent) and very limited [or consumer priccs 
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(less than 15 percent). An exchange rate shock does, therefore, only have little impact on 

consumer price inflation. 

Ito and Sato (2006) analyze ERPT in post cris is Asian economies 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 of exchange rate pass-through to import prices was quite 

high in the crisis-hit countri es while the pass-through to CPI was generally low, with a 

notable exception oflndonesia. 

J\ziz (2009) estimates ERPT into import , export and domestic prices for Bangladesh oyer 

the period 1973 to 2007. The est imated resu lts from the full sample demonstrate that the 

transmission of exchange rate changes is sign ificant and 'complete ' to import, and export 

prices. However, ERPT to producer and consumer prices is fou nd to be onl y 'partia l' 

implying that degree o f pass through declines along the pricing chain. The reeursiYe V J\R 

suggests that response of domesti c prices to exchange rate devaluat ion is positiye and 

larger in the long-run compared to the short-run. The ro lling regress ions demonstrate that 

sensitivities of export and import prices to the exchange rate have been consistent ly 

around I until the early part of this decade. Chew e/ Cli. (2009) also analyze ERPT for 

Singapore. They found that ERPT to import prices is complete, with changes in the 

exchange rate flllly 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 N I:E1Z 

leads to a 0. 1 percent decline in the domestic consumer price in the sho rt run and a 0.4 

percent decline in the long run. 
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Zorzi el al. (2007) estimate the magnitude of ERPT in cmerging econom ics. Thcy found 

that ERPT is higher for import prices than for consumcr prices implying tbat dcgrcc or 

pass through declines along the pricing chai n. Also their analysis partly overturns thc 

conventional wisdom that ERPT is always considcrably highcr in "emcrging" than in 

"deve loped" economies. Parti cularly, they found that in low inflation emerging 

economies (notably the Asian economies) pass-tlu·ough to consumer priccs is rather low 

just li ke advanced countries (such as US and Japan) which are included in their study. In 

add ition they test Taylors (2000) hypothesis by simple corre latio n methods and fo und 

that positive and statisticall y sign ificant connection between infl ation and ERPT. 

Bhattacharya e/ al. (2011 ) anal yzed ERPT for India using a month ly dataset from 1997 to 

2000. They used a CVAR model involving six variables : output, oil price, import price, 

domesti c price, exchange rate and short-term nominal interest rate. Tbe study found 

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 ex istcnce 

of strong bu t incomplete pass-through sbows the fact that intcrcst rate can impact 

inflation through the exchange rate channel (i .e. thc cmpirical cvidence revealed that thc 

policy rate can influence prices through its impact on the exchange rate). Based on thi s 

finding they concluded that in India (a country w ith wcak financia l development but hi gh 

trade intcgrati on), the most effective mechanism through which monetary policy impacts 

infl ation runs through the exchange rate. 

In Africa, Canetti and Greene ( 1992) shows that apart fro m monetary expanSion, 

exchange rate movements affect consumer price inflation in sub-Sahara n J\fri ca (SSJ\). 

In part icul ar, they find that exchange rates have a significant '·Granger causal" impact on 
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prices in Tanzania, Sierra Leone, and the Democratic Republic of Congo, which is linked 

to the high inflation episodes in these economies. Kiptui el al. (2005) found incompl ete 

ERPT fo r Kenya during the pcriod 1972- 2002. Exchange rate shocks account for 46 

pe rcent of the variation in inflat ion in the first year, pcaking at 57 perccnt in the th ird 

year. Even if an exchange rate shock leads to a sharp increase in CPI inflation, it di es out 

after four years. Similarly, Choudhri and Hakura (2001) in thcir cross country stud y 

found incomplete pass-through for African countri es during the pcri od 1997 2000. 

Mwase (2006) examll1es the effect of exchange rate changes on eonsumcr prices in 

Tanzania using SVAR model based on quarterl y data covenng thc period between 

1990Q I to 2005Q 1. The empirical resu lts indicated that ERPT to consumcr pri ccs is low, 

signifi cant and persistent throughout the re view pcri od. The study al so analyzed the 

effect of change in monetary policy regime on ERl'T by the dividing the sample into the 

periods before and after 1995Q4. Sample J (J 990Q 1 to 1995Q3) captures the period 

characteri zed by passive monetary policy with high and volatile inflation and nominal 

exchange rate movemen ts while Sample 2 (l995Q4 to 2005Ql ) captures the peri od 

characterized by depreciation and declin ing and stable inflation. The degree o r pass

tlu'ough in the second sample was found to be very low (almost zero) compared to the 

first sub sample. 

Ali yu, el al. (20 10) investigates the degree ERPT to import and consumer prices in 

Nigeria between 1986 and 2007 on the basis of VECM. Using the impu lse rcsponsc 

function, they establi sh the degree of pass-thmugh to import and consumer prices in 

Nigeri a during the period under review to be incomplete (low), pers istent and s ignifi cant. 

They a lso found that ERPT is slightl y hi gher in the import tban in the consumer prices 
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which suggest that pass through dec lines along the pn cll1g chain in N ige ria. 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 , respective ly. 

Frimpong and Adam (20 I 0) ana lyzed the effect of exchange rate changes on consumer 

pri ces in Ghana using VAR mode ls based on monthl y data set cover ing the peri od 1990 

2009. They found positi ve and insignificant long run relationship between do mest ic 

prices and exchange rate; indicating that the long- run cxchange rate pass-through in 

Ghana is zero. However in the short run they found low but significant pass-through. 

According to them these findings re fl ect the impact of increased openness and ti ghter 

monetary policy pursue by the central bank. 

Several studies analyzed ERPT in relation w ith monetary po licy behav ior and 

inflat ionary environment which was first emphasi/.ed by Taylor (2000). A number o f 

recent studies find some empirical support for the re lationshi p but the evidence is not 

conclusive. Choudhri and Hakura (200 I) test Taylor (2000) hypothesis for 71 countri es 

(where the sample contai ns set of deve loped, emerging and deve loping countr ies) for the 

period between 1979 and 2000. In their empirical analysis the long- run inflation rate is 

used as an indicator of the aggressivcness of monetary policy response to short-run price 

fluctuations. The use of thi s proxy is motivated by the plausible assumption that regimes 

which make a stronger effort in stabi liz ing thc short-run inflatio n rate arc also able to 

maintain low inllation rates in thc long run. They found strong ev idence of a positi ve 

co rrelation between ERPT and average inflation fo r a large sample of developed and 

emerging market economies . They al so explored the influence o f other va riables, but 

found that average inflation dominates in explaining differences in observed ERPT. 
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Similarly, Devereux and Yetman (2002) estimate simple aggregate pass-through 

coefficients [or 122 countri es. Tn their model, pass-through IS determined by the 

frequency of price cbanges of importing firm s, and this Jiequency is a functi on o[ the 

monetary pol icy regime. For countries with ve ry high inilation rates, they found , as in 

Choudhri and Hakura that aggregate pass-through is very high, and In many cases 

statistica ll y indistinguishable from unity. They also show that there is a non- linear 

relationship between estimated pass-through coefficients and average inilation rates, i.e. 

as inilation ri ses, pass-through rises, but at a declining rate. 

Gagnon and Ihri g (2004) explore the relationship between ERPT, inilati on and monetary 

policy credibility in twenty ind ustrial countries between the period 1971 and 2003 . In 

addition to lIsing a cross-sectional approach, as do Choudhri and Ilakura (2001 ) and 

Devereux and Yetman (2002), they also test whether pass-through decl ined in each 

country in the sample fo llowi ng a change in the inilat ion regime. The study sho ws that 

countries in which either the level or the standard deviation of inilation dec lined 

substan tia lly from the first to the second sub-sample tended to have large declines in 

estimated rates of pass-through. Finally, they test a more direct connection between 

monetary po licy and pass-through by estimating a Taylor-type monetary policy rules 

using the forwa rd-looking specification of Clarida e/ at. ( 1998). In a cross-country 

regression using the f1.111 sample, they find no stati stica ll y signifi cant rel at ionship between 

estimated ERPT and the esti mated monetary policy parameters. llowever, therc is a 

statisticall y signifi cant relationship between changes in estimated pass-through across the 

two sub-samples and changes in monetary po licy parameters. In general the study 
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concluded that the decline ERPT in industriali zed countries IS attributed to change in 

monetary policy towards stabili z ing inflat ion. 

Us ing a panel-data set of II industriali zed countries over thc period 1977 to 2001 , Bailliu 

and Fuji (2004) found ev idence to support the hypothesis that ERPT declincs with a shift 

to a low-inflati on environment brought about by a change in the monetary policy rcgime. 

More spec ifically, their results suggest that pass-through to import, producer, and 

consumer price inflation declined fo llowing the inflation stabi li zation that occurred in 

many industrialized countries in the early 1990s, but not following a similar episode that 

occurred in the 1980s. 

Bouakez and Rebei (2006) uses a structural gene ra l-equilib rium approach to test thc 

premise that exchange rate pass-through has declined in Canada. They estimate a full y

fl edged dynamic general-equilibrium model for Canada over two sub-samples (before 

and after the Bank of Canada adopt an inflation-targeting regime), and , using impulse 

response analysis, they investi gate whether the implied pass-through has decreascd from 

one sub-sample to the other. Their results show that the shift by thc Bank 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. Ye lena (2008) 

a lso confirms Taylor's hypothes is for 14 OECD countries : Austra lia, Canada, Denmark, 

Finland , France, Ireland, Italy, Japan, Netherlands, New Zealand , Norway, Sweden, the 

United Kingdom, and the United States. The empirical investigation for these countries 

con firms the suggestion made by other authors about the decl ine in the ERPT dur ing thc 

1990s. 
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Diago (2011 ) a lso evaluate the effect of adopting an inllation targeting reg ime on ERPT 

in Peru using a SVAR model between the period 1992 and 20 I I based on monthl y data. 

To assess time variation in estimated pass tlu-ough and to see the effect of adopti ng an 

inflation targeting regime, the study uses roll ing windows of fi xed size in estimating the 

V AR. He found s that the long run pass through effect to import and export prices has 

declined over the period of analys is in all stages or distribution cha in. Based on hi s 

finding he conc luded that the adoption of inllation targeting regime in Peru has 

contri buted significantly to the reduction of ERPT which consistent with Taylor (2011) 

hypothesis. 

In contrast to these studies, Campa and Goldberg (2002) found that the industry 

composition of trade IS more important than inllation perCormance in explaining the 

change in degree of pass-through in OECD countries. Acco rding to them although higher 

inflati on and exchange rate vo latility arc positi vely associated with higher import pri ce 

pass-through, microeconomic facto rs related to the industry composit ion of trade playa 

much more important role in determining ERPT. Tn parti cu lar, the move away ii'om 

energy as a high proportion of the import bund les, to a much higher share for 

manufactured products, has been the primary driver behind reccnt pass-through changes 

into import prices llinong numerous OECD countri es. Similarly, Otan i el al. (2003) cited 

in Ghosh and Rajan (2006) highlight the importancc or changing product composi tion as 

being amo ng the main factors in explaining differing rates of ERPT over time in Japan , 

wh ile Marazzi el al. (2005) stresses its importance in the case of the US. 

More over Reginaldo and Leon-Ledesma (20 10) found result which do not support 

Taylor hypothesis. They estimate a state-space model of a Phillips curve, allowing for 
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time variati on of the ERPT parameter, where ERPT is simultaneo usly a fl.ll1ction or 

lagged infl ation. The study rein forces the view of the previous literature that ERPT has 

been declining over time. However, Taylors hypothes is that improved inflation 

enviro nment should he lp pred ict a lower degree of ERPT, was not supported by their 

evidence. Ultimately they concluded that the ev idencc presented docs not necessa ri Iy 

reject a macroeconom ic explanation of the reduction of ERPT into consumer priccs. 

Other parallel developments during this period of increased globa l market integration 

may have been driving the pos itive correlat ion betwecn both variables, including 

va riables related to structural (microeconomic) changes and macroeconom ic stability. 

Asymmctric ERPT is anal yzed in few studies and these studies havc taken tlu·ec different 

approaches to anal yze the asymmetric nature of pass-tlu·ough. One set has looked at 

whether pass-t1u·ough differed during general peri ods of appreciation and depreciation 

(see e.g. Mann, 1986). The other set of studies incorporated dummy va riables to identify 

each time exchange rate apprec iated or depreciatcd as wcll as dummy variables wh ich 

capture lage r and small change in exchange rate (sec e.g. Pollard and Coughlin, 2004). 

The last set of studies constructed a new series which shows appli cat ion and dcpreciation 

episode and large and small change in exchange rate (see e.g. Webber, 1999 and 

Wiekremasignghe and Sil vapu ll e, 2004). 

ERPT could be asymmetric depending on the direct ion and size of change in exchange 

rate. Prev ious studies of asymmetry have concentrated almost ent irely on testing [o r 

asymmetry in the direction of change in exchange rate. Early wo rks on thi s topic arc 

Maml ( 1986), Feinberg 's (1989) and Goldberg (1995). Mann ( 1986) uscd aggregate 

trade data and he argued that pass-through into U.S. import prices were greater during the 
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period of the dollar's appreciation than during the peri od of dcpreciation, although the 

d iffe rence in pass-through estimates was not statisti ca ll y signifi cant. Simi larl y Goldberg 

( 1995) who examined U.S. automob ile imports from Germany and Japan fou nd 

asymmetri es in consumer prices ' reaction to appreciations and depreciations. On the 

other hand , Feinberg's ( 1989) study U.S import prices and fai led to find any ev idence o f 

asymmetry. 

fo llowing these studies, Kadiyal i ( 1997), Kanas ( 1997), Mahdavi (2002) and 01 ive i 

(2002) cited in Pollard and Coughlin (2004:9- 10) ana lyzed asymmetry of ERPT in which 

most of them arc on US. Kad iyali (1997) focused on a single ind ustry. He exam ined U. S. 

imports of photographic fi lm from Japan and found that pass-th rough was higher whe n 

the dollar depreciated, consistent with the bindi ng quantity constraint theory. Kanas 

( 1997) al so found support for the binding quantit y eonstTaint explanation. Tn a study o r 

eight goods exported from the United Kingdom to the US, he found asymmetric 

responses in six cases. four of these six cases were consistent with the ex istence of 

quantity constraints. In add ition, by using aggregate trade data Webber ( 1999) found 

strong support fo r asymmetric pass-through into import prices in fi ve of sevcn Asian 

countries. In contrast to MalUl (1986), he fo und pass-through was higher when the 

importer's currency deprec iated than when it appreciated. Thi s result again supports the 

binding quantity constraint explanation. 

Mahdavi (2002) exam ined pass-tlu'ough in a range o f U.S. export industries, whil e Ol ive i 

(2002) did the same for U.S. import industries . Mahdavi fo und ev idence of 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 
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asymmetry and most were consistent with the bindi ng quantity constraint explanat ion. 

Knetter 's (1994) study of German and Japanese exports found re lative ly morc support for 

the market share theory than the quanti ty constraint theory. 

Olmo (1989), Marston (1990) and Wickremasignghc and Si lvapull e (2004) study 

asymmctry of ERPT fo r Japan. Ohno 's (1989) findings support the binding quantity 

constraint model of ERPT asymmetry, whereas Marston (1990) findings support the 

market sha re model as well as the production switching model. Wickremasinghe and 

Si lvapulle (2004) also found that the pass-through coefficients corresponding to 

appreciation and depreciation of the currency to be 98 percent and 83 percent 

respectively suggesting that pass-through is higher in episodes o f appreciation. Simi lar to 

Marston the result supports the market share and production switching model o f 

asymmetri c pass-t1u·ough. 

Pollard and Coughlin (2004) analyzed asymmetry of pass-through to US import prices for 

30 manufacturing industries. They found evidcnce of asymmetric pass-tlu·ough with 

respect to the direction of change in exchange ratc [or most of the industrics. Also, most 

of the industries respond asymllletrica ll y to large and small currency changes, with pass

through being greater when the change is large. They a lso examined both direction and 

size effects simul taneous ly and fo und that the size effect was the most dominant. Based 

on their finding that even afte r allowing for lagged effects o [ the ERPT is rarely 

complete, they concluded that both strategic factors and menu costs p lay a rol e in 

determining pass-t1u·ough. 
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Kumar (2007) found asymmetry in pass-through betwccn apprec iation and depreciation, 

and between sizes of the exchange rate changc fo r India. It was found that the esti matcd 

pass- through coeffi cients are highcr for appreciation than dep rec iati on. Also the 

estimated pass-through coefficients are found to be much higher for sma ll than large 

changes, and do not vary much between the thrce a ltcrnative tlu·eshold leve ls. This result 

is explained by the fact that much of the imports of India are invo iccd in exporter's 

currency. 

Daniel (2007) analyzed exchange rate asymmetry in South African. lie estimated 

month ly data from 1980 to 2005 by using VECM. ERPT is found to be higher in pe riods 

o f rand depreciation than app reciation which supports thc binding quanti ty constraint 

theory. He also found some evidcnce that pass-through is higher in peri ods oC small 

changes than large changes in the exchange rate, which supports the menu cost theory 

w hen invoices are denOll1inated in the exporters' currency_ 

Przystupa and Wr6bel (2009) analyze linearity and asymmctry of ERPT uSing Po lish 

data. They do not found strong evidcncc which support s non-Iincarity in import priccs 

reacti on to the exchange rate and reject the hypothes is of an asymmet ri c response to 

app rec iati ons and deprec iations. On the other hand , they found an asymmetry of CPT 

responses to the output gap, direction and size of the exchange rate changcs and to the 

magnitude of the exchange rate vo lati lity. The asymmetry is mostly v isible aftcr 

exogenous shocks. They also reject the hypothesis of an asymmetri c rcaction of prices in 

a high and low inflation environment. 
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Delatte and L6pcz-Vi ll avicencio (2010) by using quartcrly data ii'om 1970: I to 2009:3 

examined asymmetric ERPT [or [our major dcvclopcd cconom ics, namely, Japan, 

Germany, the United Kingdom and the US . Their results show that all the countries under 

study, depreciations are passed more than an appreciation wh ich suggcsts weak 

competition structures and supports the binding constraint theory. Also the estimated 

val ue of the pass-through within the aSYlmnetric model is found to bc significan t and 

higher compared to linear estimations. 

In Ethiopia, empirica l literature on ERPT is scanty. There is no coulltry level stud y 

concerning the issue of ERPT which is conducted in Ethiopian contcx t. Thcre arc or 

course some cross country studies which included Ethi opia in their sample. Among this 

ChoudIu'i and Hakura (2003) found zero pass-through in Ethiopi a over the period 1979 to 

2000. In their elassification of countri es acco rding to inflati on regime, i,thiopia is 

grouped under low inflation category. Their finding implies thaI, avcrage inflation rate is 

dominant among other macroeconomic variables in explaining cross-regimc variation in 

pass-tlu'ough which allows us to argue that the low degrec of pass-through in Ethiopia is 

a resu lt of low inflation enviro IUllent which prevail in the country over the study period. 

Devereux and Yetman (2002) and (2008) estimate ERPT fo r Et hi op ia in their cross 

country ana lysis and found degree of pass-through to be zero and 0.3 5 respectiVely. 
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3. MACROECONOMIC OVERVIEW OF THE 

ETHIOPIAN ECONOMY 

This chapter provides a brief overview of the Ethi opian macroeconom ic envirolU11ent and 

policies, emphasizing on those which have im plicat ion fo r ERPT. First, the overall 

economic pe rformance of the country will be brie fl y di scussed in the rev iew peri od. 

Subsequentl y, attention is given to monetary poli cy and inflati on trends in Ethiopia, to 

provide a background for the investi gation of ERPT in the country. [n order to establi sh 

the likely channel(s) of ERPT in country, thi s chapter also rev iews the exchange rate 

policies and trends in Ethiopia. Furthermore, the structure and composition of trade in 

Ethiopia arc rev iewed. 

3.1 Overall Economic Performance 

Accord ing to the World Bank's World Deve lopment Report (20 11 ), Ethiopia 's gross 

national income per capita in 20 I 0 was estimated to be 380 US doll ars which stood at 

10tO dollars when it is measured in PPP . Among 215 countri es covered under the report, 

Ethiopia ranked 206th when per capita income is measured on the basis of US dollars and 

199th when it is measured PPP. Compared to 2008 the per capita income of the country 

grew by somc 36% when it is measured in terms of US do ll ar and by 16% when it 

measured in PPl' . 

The Eth iopian economy is mainly based on agri culture, which is characteri zed by 

underdeve loped farm techniques and low producti vity. Around 95% of thc country' s 
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agri cultural output is produced by smallholder farmers (MoARD, 2010). The agricultural 

sector is estimated to account about 44% of the GDP, 90% of the total fo reign exchangc 

earnings, 85% of the total employment and for about 70% of domestic raw matcrial 

supply for large and medium size industries (World Bank, 2010). The agricultural sector 

is highly dependent on rain , leading to frequent droughts and large drop in output 

whenever weather condi tion goes wrong. Table 3. 1 below shows thc avcrage growth ratcs 

of GDP and the contribution of major sectors to the GDP over the period this study 

covers. 

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

year 1991192- 2001/02- 2006/07-

2000101 2005/06 2010111 

Growth in RGDP 
4.3 7.2 III 

Share in GDP Agriculture 
48.9 47.1 43.4 

Ind ustry 
10.5 13.6 13.1 

- . 

Service 
35 .5 40.! 44.6 --- -

Growth of GDP by major Agriculture 
9.8 8.1 7.3 

-
secto rs Industry 

8.1 9.5 to.! 
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 

duri ng the period 1991/92-2000101 are 4 .3 and 3.4, rcspectively . In recent years the 

Ethiopian economy had registered encouraging but mixed results with negat ive RGDP 

growth rate of 3.3% in 2002/03 as a result of drought, followed by positive performancc 

during all the subsequent years. Consequentl y, during the 2006/07-201011 1, 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 RGDI' pC I' 

capita growth rate was 7.6%. 

Regarding sectoral breakdown of GDP, the agricultmal sector holds the leadi ng role in its 

contri bution to GDP for a long time. As we can sec [rom the above tab le betwecn the 

period 1991192-2000/01 and 200 1102-2005/06, on average the agricultural sector 

contributes 48.9 and 47. 1 percent to the total GDP foll owed by the service sector which 

contributes 35 .5 and 40.1 percent in the respecti ve 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 percent followed by agriculture (43 .4 percent) and industry (13.1 percent) on 

average during the last fi ve years. The most important and growing activities within the 

service sector are the public, financial, wholesale and retail sectors, hotels and 

restaurants, and real estate activities. According to EEA annual report (20 11 ) out of the 

II percent growth in RGDP, 6.1 5 percent (about 55 percent) was thc share of the scrvicc 

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, w hich is below 15 

percent throughout the review period. Thus, the high growth rate o f the service scctor 

(resulting in high domesti c demand) which is not accompani ed by supply response [rom 

the agri cultural and the industrial sector might be one source of the recent inflation (EEA, 

20 I I). One important thing we should note is that even if the share of agri culture in GDP 

tended to decline over time; it still remains thc largest empl oyer, the main source o[ 

forcign exchange, and supplier of raw materials and market to domestic industr ies. 
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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 stab ili zati on, and economic growth (Ghatak, 1995) . Thc broad 

objectives of Ethiopia 's current monetary policy are to maintain pr ice and exchange rate 

stability and support sustainable economic growth in the country. The detailed objectives 

are I) safeguarding a sound financial system, and ensuring that credit and exchange 

conditions are conducive to the balanced growt h of the economy 2) Preservc the 

purchasing powe r of the national curreney 3) regulate the suppl y and avai lability or 

money and credit and 4) bu ild international reserves and encourage the mobili zati on of 

domesti c and foreign savings and their efficient allocation for producti vc econom ic 

activities through the implementation of a prudent markct driven inte rest rate policy. In 

addition, it aimed at facilitating the emergence o r financ ial and capital markets that are 

capable of responding to the needs of the economy through appropriate po li cy mcasures 

(NBE, 2009). 

If we consider recent monetary situations, to mi ti gate inflationary pressure witnessed in 

recent years, the N BE impl emented the foll owing measures . It raised the reserve 

requi rement rat io first fro m 5 to 10 percent (for the second time s ince .Jul y 2007) and then 

to 15 percent in April 2008. Also, liquidity req ui rement rati o increased from 15 to 25 

percent while interest rate on time and sav ing depos it s increased [rom 3 to 4 percent in 

2007 and currentl y the minimum interct rate on sav ings deposits is rai scd from 4 to 5 

percent. 
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Monetary development is often explained by development in monetary aggregates, 

reserve money, financial sector which is explaincd by resource mobilization of banks and 

development in financ ial markets. Hcre we will discuss dcvelopmcnt in monctary 

aggregates which are relevant for our study. 

Figure 3.1: Growth Rate of Narrow (M1) aud Broad (M2) Monetary Aggregates 
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Source: Constructed based on NBE data 

The average growth rate of narrow and broad money supply during the current 

government was around 12 .7 and 15.4 percent, receptive ly. As we can see form the 

figure, there is continuous increase in both monetary aggregates beginning from year 

2003/04. If we consider the last five years (2006/07-2010111) broad money accelerated 

by 23 percent and narrow money increased by 2 J perccnt. According to the NBE this is a 

reflection of the growing economic activities and improvement in the transaction dcmand 

for money. Bnt there is also evidence that part of this continuous increase in money 

supply is due to the government' s attempt to finance its deficit by borrowing from 

domestic bank and non-bank sources (monetization of dcficit) wh ieh contributed a lot to 

the recent inflation. For instancc, the use of domestic means of delicit finaneing as 

percentage of budget deficit has grown from 34.4 percent in 2002/03 to 63.8 perccnt in 

2006107 (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 thc revie w 

period. When we look at inflation in Ethiopia over the review period, we [ound that the 

Ethiopian economy have experienced low levels of inflation relative to most developing 

countries which are usually characterized by high leve l of inJlation. But thi s story is 

starting to change in recent years where the Ethiopian economy is facing high inJlation 

especially in food price. 

Figure 3.2 Annual Inl1ation Rate: (1997/98-2010/11) 
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The period between 1991 /92 - 2004/05 experienced an average inflation rate o[ 5.18 per 

an num which is considered to be low compared to tbe experi ence of most developing 

countri es. The reason [or this could be, since earl y 1990s, wh ich marks a period of 

transition to market-based economy, the national bank has been at the fore front 111 

formulating and implementing policies that aimed enhancing macroeconomic and 

financial stability. The coordination of fi scal and monetary policies, over the past fifteen 

years, has resulted in the achievement of a rel ative economic progress with price stabi lity. 
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Maintaining the growth rate of monetary base in line with the growth ratc of nominal 

GOP has been the immediate objective of monetary policies pursucd during the reform 

peri od, which has helped contain inllationary tendencies (NBE, 2004). 

But beginning from 2005/06 there is a continuous increase in the pricc levcl o[ goods and 

services . The average annual rate of inllation for the pcriod 2005/06-20101l 1 was 18.7 

percent. Food price in general soared by an average ratc of 20. 5 pcrccnt [or thc pcriod 

while non-food inllation was on average 16.5 percent. This high inllation environmcnt is 

accompanied by double digit growth (see Table 3.1 in section 3.1 ) in rcal GOP and 

specifically 8 percent growth in agricultural component of the GDP. 

According to EEA rcport (20 II) food price levels more than doubled (i ncreased by 140 

percent) between December 2005 and Dccember 2010. This contrasts with the only 55 

percent ri se in food pri ces and 40 percent ri se in non-food prices between Dcccmbcr 2000 

and December 2005. The upsurge in prices in the fisca l ycar 2008 was typically 

noticeable. In terms of month-to-month annual inllation, the rates of July 2008 were the 

highest. Food and general price soared by 92 percent and 64 pcrcent respectively. Thc 

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

Deflationary trends were observcd aftcr 2009 partly duc to thc move by thc NBE to resort 

to tight monetary policy. This, however, was not sustainable probably duc to othcr policy 

interventions by the NBE since late 2010 li ke the deva luation of Birr against the US 

do llar. In addition, the ri se in the price of petroleum pull s price up again. Accordingly, 

Moth-to-Month annualized general , food and non-food inllation fo r May 2011 stood at 

34.7 percent, 40. 7 percent, and 26.2 percent, respectively (EEA, 201 1: 12- 13). 
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There are many reasons given for this bigh rate of inflation that the Eth iopian economy is 

experiencing. Among those, increased money suppl y, low interest rate, imported infl ation 

such as increase in the price of fl.lel , steel and fertilize r, suppl y shock, demand pressure, 

inefficient market structure, increased money supply from abroad (rcmi ttance) , high 

government expenditu re and inflationary expectat ion by market partic ipants can bc 

mentioned (see e.g. Ahmed, 2007 and others cited in Lonening e/ 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 posi ti ve relationship with the level of inflation prevailing in the country 

which was discussed several times in previous secti on. Therefore the high inflation 

environment observed in Ethiopia is expected to increase the ex tent ofERPT. 

3.4 Exchange Rate Policies and the Behavior of the Birr 

The forei gn exchange rate is one of the most important pri ces in an open economy. It lin ks 

the domestic economy with the rest of the wo rld through both the goods and assets markcts. 

The exchange rate is an important transmission mechanism of monetary policy because it 

may bave a major impact on inflation. Understanding the county's exchange rate policies 

and tbe behavior of Birr is essential in order to analyze the degree, speed, persistence and 

asymmetry ofERPT to import and consumer prices in Ethiopia. Therefore in this section 

a brief overview of Ethiopia's excbange rate policy and tbe behavior of Birr betwecn 

1974175 and 2010111 will be presented. 

In Ethiopia, tbe nominal exchange rate was pegged to the US dolla r for over a decade 

(1974175- 1990/9 1) and has been administratively fixed at 2.07 per US dollar. The fix ed 
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exchange rate policy, coupled with other restrictive trade polices (such as controlled 

foreign exchange allocation, import quotas, high tariffs, state owned marketing of 

exports, export prohibitions, high implicit and explicit export taxation) experienced 111 

Eth iopia for several years resulted in the development of a parallel foreign exchange 

market. 

lfigure 3.3 Exchange rate developments (Birr pCI' USD): (1974/75-2010/11) 
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figure 3.3 shows that the official exchange rate was fixed at 2.07 per us dollar due to the 

fixed exehange 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 prcmium 

implies that the oflieial exchange rate was overvalued. The overvalued exchange rate had 

its own negative effect on exports as well as on imports. On the import side, the 

overvalued rate made importing cheaper, resulting in low incentive for local production 

of goods, causing high import dependency of local manufacturing activities and 

consequently a big pressure on current account. On the export side, it creatcd an anti-

export bias, where exporte rs obtain the ir inputs at domestic pricc whieh in Illany cases is 
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inflated for vari ous reasons, but they need to export their outpu t at Birr equ iva lent of 

wo rl d price which is very low due to the overvalued currency. 

Following the Derg regime, reform measures have been taken in the fo reign trade sector 

by the current government in co ll aboration with the World Bank since 1992. The 

Structural Adjustment Program (SA P) was ado pted at the end of 1992 and the new 

government has been taking a seri es of reform measures ,U1d policy changes . J\. major 

task of the transitional government was fo und to be geared towards refreshing the 

external sector. 

Accordi ngly, the following packages of policy measures were undertakcn to redrcss thc 

working of the fo reign trade sector. The Birr was devalucd by 59 perccnt in terms of US 

dollar in 1992, with the objective of improving the country's in ternational 

compctitiveness and a subsequent by-wcckly auction of forei gn exchange was 

introduced. In combination of th is, the li bera lizati on and deregulation of thc domcstic 

markcting, which fostcr competition and faci litate for such price incrcasc to pass to thc 

producers, there by altering the producers decision e ither to allocate thcir resources in the 

product ion of exportab le goods or direct thci r market outlet, i. e., a sh ift from unoffi cial to 

offic ial channel as these measure would narrow down the price gap betwecn the two 

markets (Shewangizaw, 2003). 

Due to thi s the gap between the official ratc and para ll el rate got narrower over timc. On 

the import side, deva luation via its cffect on rai sing thc local pri cc of imports was 

expected to resul t in a substitution of import [or domestic goods. lvlorcovcr, it was 

supposed to create a pressure on the consumer of importable goods as deva luation made 
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such goods cxpcns ive at loca l currency. Concerning policy changes, the lixed exchange 

rate system was rep laced by the managed l10ating exchange rate systcm which is sti ll 

practieed. 

After the 1992 devaluation of the Birr, another major exchange rate poliey interventi on 

was taken by the NBE on August 20 I 0 where the Bi rr was deva lued by some 16% vis-a

v is the US doll ar. The bank argued that the action wo uld improve the balance of payment 

of the eountry, by boosting export performance and bring about structural change in the 

eeonomy. However, the effect of dcva luation on export performance and trade in gcnera l 

depends on severa l factors in which the degree of ERPT to import and consumer pri ccs is 

one of them. Despite the mentioned exchange rate measures taken by the NBE, the leve l 

of the country's import is continuing to increase from time to ti me, while the export sharc 

of GOP is sti ll very lim ited. This shows that deva luation by itself might fall short of 

address ing the trade problem, which is manifested by low trade share to GOP and an 

increas ing trade deficit. 

One reason for this could be that the trade balance wil l correct only if the rcsponsc or 

import and export demand to the price changes induced by the devaluation is sufJiciently 

strong- technicall y, the sum of the import and export demand elasticities must be greater 

than one. In the contex t of a deve loping country which is importing goods that in many 

cases have no domesti call y produced substitutes, and is exporting commod ities for which 

demand tends to be unresponsive to price changes, the SWll of the trade elasticities may 

indeed by less than unity, at least in the short run (Pilbeam, 1998). 
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Further, the basic nature of the country's import and markct structure may work to 

dampen the impact of devaluati on. Much of Ethiopia ' s imports have no close domestic 

substitutes whieh lead to price inelastie domestic demand for imported goods. This gives 

domestic wholesalers enough power to adj ust price (i .e. increase pr ice when exchange 

rate depreciates) whenever the domestic value of imported goods changes without losing 

their market share or volume of sa le. Thus, it is most li kely that, in the casc of Ethiopia 

exporting firm s abroad or domestic importing wholesalers will choose to pass the price 

increase due to devaluat ion to final consumers; w hich will increase the consumer pri cc in 

the devaluing country leading to higher export prices. Thi s will further dampen the 

internationa l competitiveness of exports which was gained by devaluation. 

In addition, gIven the basic nature of imports and suppl y constrained export of the 

country; devaluation is unlikely to bear the rcsult it is intendcd for - corrccting trade 

balance. Rather, it may aggravate the inflationary pressure by increasing the price of 

imports. Figure 3.8 in section 3.5 shows the struct ure of Ethiopia 's import fo r two 

consecuti ve decades. As we can sec from thc two fi gures most of thc countrics import 

between 1990/91-1999/00 and 2000101-200911 0 was capital goods followed by consumcr 

goods and raw materia ls and semi-fin ished goods. Also the country imports considerablc 

amount of fuel which is used as input in severa l sectors of thc economy. The high sharc 

of capital goods from the total import shows that, just like most developing countri es, 

Ethiopia is highl y dependent on imported capital goods and raw material s which serve as 

input for the ex isting manufacturing sector. In add ition, consumer goods including fuc l 

constitutcs eonsiderable amount of the country's import. In particular, the country is 
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heavily dependent on imported oil and recently the government bas lifted the subsidy on 

oil price. 

Generally, the fact that most of the import products of tbe count ry arc "necess ities" such 

as capital goods and petroleum implies that trying to limit imports by taking di [fcrent 

measures such as devaluation might not be a v iab le option to solve the problem of thc 

persistent and widening tTade imbalance. Rather, given the ve ry nature of the country' s 

import devaluation (also depreciation) is most li kely to aggravate inOationary pressure in 

the country. 

Saying this, let us continue our review by looking at thc rclati on between movemcnts in 

exchange rate and consumer prices. Figure 3.4 shows the behavio r of the nomina l 

effective exchange rate (NEER) and consumer pri ces from the 1990/90Q I to 20 10111 Q4. 

As we can see form the figure below, consumer prices have been increasing as the 

nominal va lue of Birr has been decreasing. Starti ng from the fourth quartcr of2003/04 up 

to the second quarter of 2008/09 NEER was decl ining continuously wh ilc with thc samc 

period CPI was raising. In the subsequent periods thcre were ups and downs in both 

NEER and CP I, where by most of the time as former dcclines the lattcr riscs and vice 

versa. Thi s suggests the possibili ty of a significant pass-through resulting from movcment 

in exchange to consumer prices. However visua l inspcction is, of coursc, not suffici cnt to 

determine the rate of pass-through change in the NEER to consumer prices. The task of 

investigating thc extent and asymmetry of pass-through is left for subscquent chapters. 
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Figure 3.4: The behavior of nominal exchange rate and consumer price 
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Nole: II/crease itl Nl'.'ER sliolVs apprecialiol/ and vice versa. 

Apart fro m investi gating the relationship between the exchange rate and domestic prices, 

examining the trade structure of Et hiopi a is also worthy in terms giving more info rmation 

about the extent and possible channel s of ERPT in Ethiopia. Thus, in the next section a 

brief overview of the trade structure of the country wi ll bc discussed. 

3.5 Trade Structure 

The magnitude and speed of pass-thro ugh at the aggregate leve l 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 assessi ng the presence and importance of ERPT within that 

economy. If international trade by a country, that is, importing and cxporting acti vity is 

m inimal, then ERPT will not be important as do mcsti c prices will not be considerably 

infl uenced by fluctuations in the country's exchange rate . However, if the ratio of trade to 

the count ry's GDP (tota l aggregate output) is high; the country is li kely to experience 

notab le level s of pass-through. 
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In the case of Ethiopia, trade plays an important ro le in econom ic growth. The percentage 

of total imports to GOP (which can be considered as a measure of import penetrat ion) 

have been on average 14 percent between the periods 199 1192-2000101 and increased to 

26.1 percent between the periods 200 1/02-20 10111. Also, average total exports as a 

percentage of GOP was 4.9 percent between 1991192-2000/01 and it marginally increased 

to 6.1 percent between the 2001 /02-201011 1. Figure 3.5 shows that the ratio of imports to 

total GOP has been trending upwards since 1991192, implying an increase in the import 

component of total GOP. Furthermore, the data obtained from MOFEO shows that 

Ethiopia's nomina l GOP has been increasing continuously over time which imply the 

increase in the imports to GOP ratio has increased not because of a decline or stagnation 

in the level of GOP (sec Figure 3.6) . 

Figure 3.5: The Ratio of Total Export and Imports to GDl) 
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Figure 3.6: Ethiopia's Nominal CDP 
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Although Ethiopian trade strategies over the past twenty years, such as the promotion of 

export trade through provision of favorab le tax and duties on export of goods, revi sion of 

tari ff regime and the exchange rate measures which have been take n since 1992 arc part ly 

aimed at encouraging more growth in export relative to import, the stati sti cs show the 

reverse. As we can see from Figure 3.5 the contribution of export to the GOP 0(" the 

country is very limited which was less than 10% throughout the review period. In 

addition Figu re 3.7 shows the total trade vo lumes in Ethiopia from 1991 /92-20 I 0111 

respectively. The figure shows that import vo lumes has generally outstripped export 

vo lume over the review peri od. 
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Ji igure 3.7 Total trade volumes in Eth iopia in Met ric Tons 
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The wide discrepancies between the vo lume of import and that of export shows that 

although trade policy reforms taken since 1992 such as the currency devaluation , 

e limination of state monopolies, rationali zati on of the tariff structure and li be rali zation of 

exchange rate allocation,S were helpful in stimulating exports in general to the extcnt that 

they reduced the anti-export bias, the effect of such policies were stronger in stimulating 

imports than export. 

Another important issue that may detcrmine the degree of pass through is the import 

structure of a country. Particularly, the size and speed of the ERPT wi ll dcpcnd on thc 

channel it passes-through as determined by, amongst other factors, the nature of the 

importcd goods and services. If the imported commodities are primarily cap ital goods 

andlor raw materials, the pass-through can be depicted as: where deprec iation in the 

NEER wi ll be passed directly to import prices, then producer or wholesale priccs, and 

8 Sec, e.g. Shewangizaw (2003) for detail ed discussions on post 1992 trade stratcgics 
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finally consumer prices; as importers pass on some of the costs spurred by the currency 

depreciation to their customers. Alternatively, if the imported commodities arc 

predominantly finished goods and services fo r fi nal consumption, the pass-through wi ll 

be tra nsmitted directl y from the change in NEER to import pri ce to consumer price. 

Figure 3.8 and 3.9 shows the import structure of Ethiopia. Ethiopia's major imports arc 

food and live animals, beverages, tobacco, petroleum, chemicals, fertili zers, medica l & 

pharmaceutical products, soap & polish, rubber products, paper, textiles, clothing, glass 

& glass ware, metal products, machinery & aircraft, road motor vehicles and elect rical 

materials. This and other unmentioned products in general can be broadly grouped as raw 

materials, semi-finished goods, consumer goods and capita l goods. 

Figure: 3.8 The Structure of Ethiopia's Import 
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Figure 3.9: Avel'age Value of Import (1991192-2009/10) 
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As we can see from Figure 3.8 and 3.9, in terms of val ue, the majority o[ Ethiopia ' s 

imports where capital goods fo llowed by consumcr goods between the periods 1991192-

2009110. From Figure 3.8, we can observe that capi tal goods hold the largest sharc of 

imported goods in the two consecutive ueeades. In addition, we can a lso notice that tbc 

share of imported fuel [rom the total import increases in the consecutive decades, 

suggesting that domestic prices could be vulnerable to oil price shocks. Generally, the 

average share of raw materia ls, semi-finished goods, fl.lel , consumer goods and cap ital 

goods from the total import is 2.2, 16.1 , 18.1 ,30.5 and 33.2 percent , respecti vely, 

between the peri ods 1991 /92-2009/10. 

Moreover, Figure 3. 10 below shows the trade deficit of the country in thousands of I3irr. 

Ethiopia ' s trade balance was negati ve throughout the review period due to the fact thai 

for the entire period the tota l import of the country exceeds the tota l export or the 

country. Due to increasing import value and vo lume and the limited improvement of the 

export sector (i n terms vo lume, value and type of export items) the countri es trade deli cit 
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IS increasing from time to time, which implies that thcrc is a need to take di [[erent 

measures that could improve the trade sector in which crafting appropriate exchange rate 

policy and taking appropriate exchange rate measures is one them. Among di f[erent 

factors that could shape appropriate exchange rate pol icy 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 Bin' 
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Generally, the significant growth in the volume of imports suggests that Ethiopia could 

be prone to the ERPT phenomenon. Theoretically, if wc assumc that a country's import 

share is a re liable proxy for the import penetration faced by firm s 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, Ethiopi a 

is heavil y dependent on imported capital and consumer goods including fucl. Thus, the 

pass-through of exchange rate fluctuations to domestic prices in the country would bc 

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 maj or objective of this paper is to shed light on the transmission of fluctuations in tbe 

exchange rate into import prices (MPJ) and consumer prices (CPJ). Thus, thesc three 

vari ables are the center of our empi rica l analysis. It is assumed tbat prices arc sct along 

the di stribution chain, i. e. exchange rate shocks are ini tially passed along to import prices 

and then to producer prices9 and finally lead to a reaction in consumer prices. Nex t, the 

model includes a measure of the output gap (yG"P) in order to control [or domesti c 

economic activ ity (demand shock). A broad measure of money (M2) is a lso included 

which allows to capture the effects of monetary policy. Finall y, world commodity pri ces 

(WCP!) are considered to capture international suppl y shocks (imported inflati on) whi ch 

might affect the exchange rate and domesti c prices. 

The se lecti on of vari ables for our baseline model is based on the following 

considerations. First, we include the wo rld commodity price and the output gap in a V J\R 

model fo llowing McCarthy (2000), Hahn (2003) and Ito and Sato (2006). In our model, 

international supply shocks arc identili ed by the world commodity price inflation unlike 

the above mentioned studies that include oil pri ce inflation as a proxy fo r suppl y shock. 

Thi s is because, even though Ethiopia is hi ghly dependent on imported oil , and hence the 

change in the price of oil has signifi cant impact on the economy, oil price has been 

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

ava ilab le prior the period 2000. 
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administrated by the government for long time and hence we did not includc this variable 

in the base line model. lo Instead, world commodi ty pricc (WCPI) is used as proxy [or 

international supply shock which is based on the fact that the Ethiopian economy is 

vulnerable to international commodity price shocks. To capture the demand side effect, 

we include the output gap which is construetcd by applying thc I-Iodrick Prescott (111') 

filter to GDP. 

Moreover, broad money supply is included in the model to allow for the effects of 

monetary policy. Neglecting the behavior of monetary policy variables may distort the 

true consequences of exchange ratc variations on consumcr priccs. A monctary policy 

that is concerned with keeping domestic inflation within its targct rangc is likely to 

mitigate the effects of exchange rate fluctuations on domestic prices. This is justified by 

McCarthy (2000) who fou nd that taking monetary poli cy in the analys is signi ficantl y 

improves the estimation resu lt s of ERPT. As a result, the undcrl ying relationship 

between changes of the exchange rate and domestic priccs, whieh is of vital interest for 

our analysis, may be masked if monetary policy is exeluded from the analysis (scc 

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

In addition, the inclusion of the money supply allows us to capture the effcets of 

monetary policy on inflation. Studies on the determinants of inflation in Ethiopia show 

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

10 The government used to subsidizcd oil pnce [or a long timc. lIowcver recentl y it 

removed an US$800 million annual subsidy on petroleum products wi th a rational that 

the money would be used to stab il ize ri sing grain prices (i.e . the government has dce idcd 

(0 subsidies food items instead of oil). 
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(See e.g. Alemayehu and Kibrom, 2008). The V AR approach enables us to identify 

monetary policy shocks, which reveals whether domestic inflation was caused by thc 

mi smanaged monetary policy or a sharp depreciation of exchange rates. 

Third , the nominal effective exchange rate (NEER) is used in our model. Many studics 

have used the bi lateral exchange rate vis-a-vis the US do llar, howcver thc effcctivc 

exchangc rate is the ri ght concept to use when the total cffcct of thc cxchangc ratc 

changcs is attempted to bc mcasured in a country with diversilicd trading partncrs (Ito 

and Sato, 2006). In general we wi ll estimate a 6-variable VAR including two typcs of 

price variables (MPI and CPI) together to dircctl y analyze the effects of shocks on priccs 

at different stagcs of the pricing chai n, i.e., how exchange rate and othcr cxtcrna l shocks 

arc trans milled from one price stagc to the nex t. 

4 .1.2 Source of Data 

Thc stud y used quarterly time SCrICS data obtaincd from National Bank of Ethiopia 

(NBE), Central Statistical Authority (CSJ\), Ministry of Finance and Economic 

Dcvclopment (MOFED), Intcrnational f' inanc ial Stati stics (IrS). The pcriod bctwcen 

199 1/92-2010111 will be covered under th is study. Quarterl y NEER" and Moncy Suppl y 

data are obtained from NBE. Data on CPI is obta ined from CSJ\ and II'S. World 

commodi ty price index, 2005= 100, which incl udes fuel and non fuel price indices, is 

11 NEER measures the nominal effective depreciation or apprcciation of domest ic 

cu rrency against weighted baskets of fore ign currencies. Note that an increase in NEER 

indicates appreciation of Birr and vice versa. 

" 
NEER = L: Wjt Ejt 

/= 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 pri ce index. 12 

Output gap is obtained by taking the difference between actual and potcnti al GOP wherc 

the latter is estimated by using the HP filter method 13 Since quarterly GOP is not 

available it is constructed by using method introduced by Haile Kibret (200\). IIalic 

(2001 ) tried to study the behavior of seasonality function of each sectors in its 

contribution to annual GOP based on seasonality adjustmcnt coeffic ients. Previous ly, 

Yimserech (2005) and Zewdie (2009) generated quarterly GOP from annual GOP by 

using the quadratic interpolation method which was deve loped by Goldstein and Khan 

(1 976) . However the current study applies I-Iaile 's method because it captures country 

specific issues in a better way compared to other methods. 14 But this method also acts 

with a sort of limitation such as constant coefficients, ignores private sector 's 

contribu tion to industry and share to other service sub-sectors (than dislJ"ibuli ve 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 takcs its roots [rom LOP and thc PPP 

literature . Several advanced models are developed making their starting point thc LOP in 

which most of the empirical studies based on these models are estimated by a single 

12 See appendix A. l for detailed information on the construct ion or import price index. 

13 The method dccomposes a givcn time seri es in to trend and cyclical component 

14 For detai led information about the method, interested readers can refer Haile Kib ret 

(2001) 
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equation method. In this method a standard way to estimate the pass- through effect is the 

coefficient obtained from regressing changes in price indices to variation in nom inal 

exchange rate (see e.g. Campa and Goldberg, 2005). This practice, however, is not 

neccssarily wcll suited as it implicitly suggests that any movemcnt in the cxchange ratc is 

exogenous, whi le failing to control for factors, othcr than the cxehange ratc, that 

determines inflation. Estimates from these kinds of models can also be alTeeted by 

potential endogeneity of domestic prices and exchange rate, and docs not considcr thc 

effects of shocks in the world market that may affect the exchange rate and hcnce 

domestic prices (Bhattacharya el al., 2011 ). 

Moreover, many of thc variables in the markup model IS are not directl y ohservable and 

need to be proxied. This is clearl y thc case of the marginal costs, which are often proxicd 

by producer prices or uni t labor costs. Last but not least, these models arc static in nature; 

however it is unlikely that prices completely adjust within onc period (especiall y al 

quarterl y frequency), ca lling fo r the use of a dynamic model (Bussiere, 2007). 

The current study will use an alternative modeling strategy; namely, the model of pricing 

along a distri buti on chain which was fi rst introduced by McCarthy (1999) to ERPT 

literature. Thi s methodology permits the tracking of the pass-through from cxch,mgc ratc 

fluctuations to each stage of the di stribution chain in a simple integrated framcwork. In 

this way it exam ines the pass-tlu·ough of exchange rate and import price lluctuations to 

domestic producer and consumer inflation. 

" See, Hooper and Mann (1989), Goldberg and Kncttcr (1997) and Campa and Goldbcrg 

(2002) in chapter 2 
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The use of thi s model has several advantages compared to its alternati ves discussed in 

Chapter 2: First it is we ll suited to capture both the s ize as wel l as the speed of the pass

through. Shocks may affect prices at di ffe rent stages both di rectl y and indirectl y via 

prev ious price stages. It a llows see ing the possibili ty of a decline in adjustment speed of 

prices along the di stribution chain which might occur as a result of adjustment lags at the 

different stages of di stribution. 

Second, pricing along a di stribution chain framework al lows one to obscrve ho w externa l 

shocks are transmitted from one di stribution stage to another. Thirdly, the model a llows 

import price shocks to affect domesti c consumer inflation both directl y and indirectl y 

through their effects on producer inflation. Mark-up modcls a llow measuring the indirect 

effects of import prices on consumer inflat ion only, since import prices take place in the 

model only as a facto r cost in the production process. I ]owever, import priccs may havc 

direct effects on consumer inflation too. Fourth, the model incorporates the dynamics 

through pricing power and changing mark-up rates, in contrast to mark- up fram cwork, 

which assumes a constant mark-up over producer prices evcn if thc conditions in the 

economy change over time. However, fi rms may have an incentivc to change their profit 

margins by adj usting their mark-up rates due to several factors such as market 

competition, demand conditions in the economy and the type of external shock they arc 

exposed to (Ylineliler, 2009). 

We reca ll form Chapter 2 that in the model of p ri cing along a d istribution chain , inflation 

at each stage, i.e. import, producer and consumer infl ation, consists 0(' six components. 

The first compo nent is the expected inflation at that stage where expcctati ons arc based 

on the avai lable information at thc pcri od t- 1. The second componcnt is the domestic 
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demand shock at period t. The third and fourth components arc suppl y and exchange rate 

shocks at period t. The next components arc the shocks at the previous stages or the 

chain. f ina lly, there is the shock that belongs to that stage . The particular shock o r each 

stage is the part of the inflation at that stage that cannot be explained by shocks of 

previous stages of the di stribution chain and information at period t- I. To complcte the 

model McCmthy considers the following assLlmptions: 

• Supply shocks are identified from the dynamics of oil price inflation denominated 

in the loca l currency. 

• Demand shocks arc identifi ed fro m the dynamics or the output gap in thc country 

after taking into account the contemporancous e lTect of the suppl y shock. 

• External shocks are identified from the dynamics of exchange rate changc after 

taking into account the contemporaneous effects of the supply and demand 

shocks. 

• Finally he also accounted for the reaction of monetary pol icy to exchange rate 

fluctuations. 

Based on this general background, we specify a six varia ble V AR model which includes 

exchange rate, import price, consumer price, output gap, world commod ity price index 

and money supply following McCarthy (1999); Smets and Wouters (2002); Hahn (2003); 

Ito and Sato (2006), Bhattacharya e/ al. (20 11 ) and others as shown in equation 4. 1. 

y, = [WC/'/, yGap , NEER, M PI, CPI, M2] .............................. (4 .1 ) 

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

The econometric techniques that have been utili zed to model ERPT can be broadl y 

divided into four categories: single equation econometric mcthods, V AR models, 

structural macroeconometric models, and dynami c stochastic gencral equilibrium 

(DSGE) models (Mwase, 2006). Most studies applied single equation econometric 

methods to estimate the pass-through with aggregated data 16 This approach is however 

problematic in the sense that it does not account for non-stationary and endogeneity 

problem. One mechan ism to solve this difficulty could be to use a multivariate time series 

models such as V AR. 

Use ofVAR model helps to account for spurious correlations, and exogeneity bias as it is 

designed for non-stationary time series and requires no endogenous - cxogenous division 

of variables . A number of papers usc variants of the V AR models to analyze the cffcet of 

exchange rate and other exogenous shocks on domestic prices. i\mong this somc usc 

Structural V AR (SV AR) mode ls to capture the dynamic impact of exchange rate 

di sturbances on inflation while others utilize the VECM to capture the response of pri ces 

to exchange rate movements under the assumption of co integration". 

16 Sce e.g. Goldberg and Knetter, 1997; Campa and Goldberg, 2002; Choudhri and 

Hakura, 2001 and Barhoumi, 2006 

17 See McCarthy, 1999, Hahn (2003) and Ito and Sato (2006) and others on SV i\R, and 

Bhattacharya e/ al. (20 11 ) on CV AR 
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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 in vestigate ERYT into a sct of domestic prices 

along the pric ing chain. In addition, s ince the exchange rate and inflation ratc arc 

expected to be influencing each other in many theoretica l model s, it is most appropriate 

to estimate a system that wo uld treat both of them endogenoLls. V AR models are llscf"u l 

that allow for such interaction between exchange rate and domesti c variables (Ito and 

Sato, 2006). The current stud y will usc two estimation methods namely: the SV AR and 

the CVAR. The first one is powerful in analyzing short run issues while the latter 

integrates the short run dynamics with the long ru n relationship and it is preferable [or 

analyzing long ru n issLles concerning ERPT (long run e[fect of exchange rate on priccs) . 

4 .3.1 Structural VAR 

The basel ine empirical model is estimated as a VAR with six endogenous variab les. The 

SVAR form representation of the 1110delmay be wri tten as : 

Boy, = B1Yt- l + ...... + BpYt_p + Et .... . •.. . .. . .. • . . . .• . . .• •.. ... .... (4.2) 

Where Yt= [L1wcpi, y Gap , L1neer, L1mpi, L1 cp i ,LimZ', vecto r of k = 6 variables. /Jo is an 

invert ible (nxn) matrix of coefficients of contemporaneous relations on the endogenous 

variab les; Hi'S are (nx n) matrices which captures dynamic intcractions between the k 

vari ables in the model, Et denotes a mean zero (nxl) vector of structural error terms, also 

referred to as a structural innovation or structural shock and p is the number of lags . 

Eq ui va lently the model can be written more compactl y as: 

H (L)y, = Et .......•...• • .... •. ... • ...••...• . .... . •. . . .• • . . •• • .. .• • ..... (4.2a) 
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W here B (L) = 130 - 131 L + H2!} ...... + 131' U' is the autoreg ressive lag order 

polynomial 18 T he variance-covariance matrix of the structural c rror term IS typ ica lJ y 

normali zed such that: E (EtE~) =1:£ = lk 

[n order to a li ow estimation of the structural modcl we first need to dcrive its redueed-

form representation (since th c structural modcl is not observable). This involvcs 

ex pressi ng Yt as a fl.ll1ctio n of its lags. To derive the reduced form representation, we pre

multiply both sides of the structura l VAR represen ta ti on by [JilL 

13illBoYt = Bill 131Yt_l + .. .... + Bill 13pYt_p + Billet ............... (4.3) 

Hence, the same model can be represented as: 

Yt = A1Yt - l + ... ... + ApYt- p + Ht ....... .. ... . .. .. ....... .. .. . .. ..... (4.4) 

Where Ai = 13il l/30, i= i , ... , p, and H t= BillEt. Eq ui valentl y the mode l can be writtcn 

more compactly as: 

A (L)Yt = Ht ...... ......... ...... ............ . .. ..... ... (4.4a) 

denotes the autoregressive lag order polynomial. Standard estimation methods a ll ow us to 

obtain consistent estimates of the reduced-form parameters A;, i= I , ... , p, and the 

reduced-form errors H(, and their covariance matri x E (HtH;) =Lu (Ki li an, 20 11 :2). 

18 In the notati on of(4 .2 and 4.2a) , deterministic terms (i .e. the constant) is suppresscd for 

simpli city. 
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The structural model represented by system (4.2) must be identifi ed for the purpose o f 

policy ana lysis and must be given economic interpretation. The fundamental problem 

here is that c, is not directl y observed but needs to be identified (S tul z, 2006). The next 

question is how to recover the elements of BO' from consistent esti mates of the reduced-

form parameters, because knowledge of BO' wou ld enable us to reconstruct c, from E, 

Bou , and Bi, i = 1 .. . ... p fro m J3i = BoAi 

By construction, u, =130' £,. Hence, the variance ofu, is: 

but, LE = I 

L = Ir ' rr " u 0 0 

One popular way of recovering the structura l innovati ons E, from the reduced-form 

innovations u, is to app ly Cholesky orthogona li zation to the red uced-form residuals. 

Mechan ica ll y, thi s can be accompl ished as follows. Definc a lower-triangular KxK 

matrix 5 with positive main di ago nal such that 55' = L". It fo ll ows immediately from thc 

condition Lu = Bo' BO" that BO' = S is one possible solution to the problcm of how to 

recover u,. Thus, the Cholesky decomposition encompasses the decomposition of the 

variance covari ance matrix L" of the reduced form res iduals in a lower triangular matri x 

S and an upper triangu lar matrix S' which allows as recovering the structmal shocks l9 

19 The Cho lesk i decomposition of L" implies L" = pp' where the Choleski factor, P, is a 

lower-triangular matrix . Since E ( ULl ,') = 5E(EE~)5' = 55' (whcrc structural disturbances 

are assumed to be orthonormal, i. e., E(E,E~) = 1, the lowcr-triangu lar matri x S is equal to 

the Choleski factor P. 
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(Ito and SalO, 2006: II ). Accordingly, the relationship between the rcduced-Iorm V AR 

res iduals and the structural distu rbances can be written as follows: 

- wePI WCI'J -
u t Sl1 0 a 0 0 0 0 Et 

yGap a 0 0 0 0 
Gap 

U, 521 S22 E, 

ufX 531 S32 533 0 0 0 0 Et'X 
....... . ........... (4.5) 

MPI 5 41 S42 S43 S44 0 0 a MPI Ut E, 

U
CP1 551 S52 S53 554 555 0 a CPt 
t o. E, 

ur2 S61 S61 S63 S64 S65 S66 E[W2 

Where EWCI' ! E
Gap 

EEX EMI'! ECI'!and EMZ are the structura l di stu rbances that is world t Itltltlt t · , , 

commodi ty pri ce, output gap, NEER, imporl pri ce, consumer pricc and moncy supply 

shocks respective ly, while ut'CI'!, u~a)J, ufx, url'!, uf1'! and urz arc rcsiduals in thc 

reduced form of equations. 

The st ructural model is identi fied because the k (k I )/2 economic restrictions, necessary 

to identify the structural model, are imposed as zero restrictions on the matri x S, which 

links the reduced fo rm and the structural residuals. The resu lti ng lower-triangular matri x 

S imp lies that some structural shocks have no contemporaneous cffect on some 

endogenous vari ables g iven the ordering of endogenous variables . I,eonomie 

interpretation is att ached to th is model by the se lected ordering of the var iables, as the 

ordering indicates which shocks are not a llowed to contemporaneously affect which 

vari ables (Hahn, 2003 and Ito and Sato, 2006). 

In order to identi fy shocks or their respective impulse-response fu ncti ons via Cholesky 

decompositio n, the variab les need to be given a plausib le ordering. Following McCarthy 

(2000), Halm (2003) and Ito and Sato (2006) we assume a recursive orderi ng. The 
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aforementioned studies app ly diffe rent ordering depending on the characteristics of the 

country/ region under consideration and the problem explored. McCarthy (2000) appl ies 

the fo llowing orde ri ng: the change in oil pr ices is ordered first because the reduced-form 

residuals of oil prices are unli kel y affected contemporaneously by any other shocks in the 

system w hile oil pri ce shocks are li kely affect all variab les in the system 

contemporaneous ly. The output gap is ordered next as he assumes that the output gap is 

contemporaneous ly affected by onl y oi l price shocks wh ile output gap (demand) shocks 

have a contemporaneous impact on other variab les except oi l prices. Thc exchange ratc is 

ordered third followed by domestic prices which are ordered accord ing to the distribution 

chain (i.e. MPI, WPI, and CPI). finall y, the monetary va riable is ordered last ass umi ng 

that monetary pol icy may react to exchange rate fluctuation. 

Hahn (2003) and Ito and Sato (2008) follow thc same ordering as McCarthy but the 

monetmy policy variable20 is ordered prior to exchange rate and prices by assuming that 

monetary policy reacts not to reali zed inflation but to expected inflation. The di fference 

between the two authors's is that Hahn orders the monetary policy variable pri or to out 

gap while Ito and Sato ordered it next to output gap. 

Against this background we assume the following order for Ethiopia. 

L1wcpi -> yGap - ) !':.neer -> L1mpi - ) L1cpi - ) L1m2 

for small open economIes like Ethiopia, wo rld commod ity prices are assumed to be 

exogenous because the country has insign ificant power in the world market to affcct 

international prices. Thus, changes in world commodity price are ordered first becausc 

20 Whcre the former use interest rate while the latter use money supply to proxy monetary 
policy 
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the reduccd-form res iduals of commodity prices arc unlikely affected contemporancously 

by any other shocks except commodi ty pri ce shocks pcr se, while world commod ity pricc 

shocks would likely affect all vari ables in the systcm contemporaneously. We thcrcfo re 

model the world commodity pricc shock as independent to the shocks to othc r variables. 

Exccss demand shocks which arc proxied by ou tput gap arc assumcd to bc innucnccd by 

exogcnous factors, such as advcrse weather conditions. This is manifested by the fact that 

the Ethiopian economy is highl y dependent on agri cu lture and in turn the agricu ltu ral 

sector is highl y dependent on the prevailing whether condition (rain feed agriculture). 

Thus, output gap is ordered next, as we assume that the output gap is contemporaneously 

affected by only world commodity pri ce shoek while output gap (demand) shocks ha vc a 

contemporaneous impact on other variables except world commodity pri ces. 

Shocks to the exchange rate largc ly reflect exogenous factors, such as uncxpectcd surge 

in aid inflows and terms of trade improvements which increasc the coun try' s foreign 

reserve and policy interventions which arc assumcd to bc indepcndcnt of other 

di sturbances (money supply and domesti c priccs) in the model. Ethiopia has adopted a 

managed float exchange rate regime since [992 and is still maintaincd with thc NBE 

intcrvening in the foreign exchange market to smoothen excessive nuctuati ons. Thus 

NEER is ordered third, which implies that the NEER responds contcmporancous ly to 

wo rld commodity price and output gap (demand) shocks. The exchange rate shocks arc 

assumed to have a contemporaneous effect on money supply and domesti c infl at ion. 

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

pricing chain . The order of the moneta ry va riable is somehow controve rsial in which 
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different researchers give diffe rent ordering for this va riable. Some (such as McCarthy) 

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 Ilahn and Ito 

and Sato) order it prior to exchange rate and prices by assuming that monetary policy 

reacts not to rea li zed inflation but to expectcd inflation (forward looking behavior). Thi s 

one lets prices react to central bank policy, i.e. central banks set thc target of M2 a fte r 

observi ng lead ing indicators fo r inflation like oil prices, output changes etc. The current 

study orders M2 last in the base line model assuming monetary po li cy in Ethiopia is 

reacti ve (passive) rather than forwardlooking2 1
. 

Given these, the size and speed of pass-through will be estimatcdusing impul sc response 

functions and variance decompositio ns are computed to point out the relat ivc importancc 

of va ri ous shocks in explaining fluctuati ons in the price indiccs. 

4.3.2 Co integrated VAR 

/\s an alternative to the SVAR model, we estimate a Cointegrated V /\R (CV /\R) model 

in order to capture the long-run relationships betwecn exchange ratc and pricc indices. /\s 

discussed in the previous section, the standard ERPT literature deal s with [ ( 1) va ri ab les 

by estimating a SV AR model in fi rst differences (McCarthy, 1999; Ito and Sato, 2008). 

However, this approach leads to loss of info rmation concern ing the long-term 

relationships between the seri es (Bhattacharya ef al. , 2011). The theory of cointegration 

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

21 However in a lternative models we gave different order for M2 to check the sensiti vity 

of estimated pass-through coeffic ients to change in the order of this variable 
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Thus, the long-run rela ti onship between the exchange rate behav ior and the pricc level 

wi ll be investigated using a cointegrat ing approach . According to Masten (2004) 

estimation of pass-through effeet with CV AR has two main adva ntages . First, sinec most 

financ ial series such are priee become stati onary at least after differenced once, thc test 

for co integrati on is vital. Also, in economics we are usual ly interested about long ru n 

re lati onship between price and exchange rate (any variables) and hence neglecting 

co integration will be neg lecting the intrinsic meaning of equili briu m long ru n re lationsh ip 

between vari ab les under consideration. The second important advantage of estimati on 

with a CV AR is that it enables us to distinguish between permanent and transitory 

shocks. This is an important d isti nction because pe rmanent shocks usua lly have nOll zcro 

long run equilibriu m pass- tlu-o ugh effect , wh il e transi tory shocks rarely induce significant 

short run changes in pri cing behavior, if fi rms face costs associated with freq ucnt price 

changes. 

VECM embod ied in the CVAR techn ique, distinguishes clearly betwecn long- and short-

ru n impacts and responses, prov iding a suitab le tool for po licy analysis. Defin ing a vecto r 

of potcntiall y endogenous vari ables, it is possib le to specify the fo llowing unrestricted 

VAR model invo lving up to k-Iags o r y
l
; 

k 

Yt = ao + L JliYt + u t ............... . .....•. . .... .. . ...... (~· .6) 
i :::: 1 

Where u t - IN (0, I) 

Where, Yt is an (nx l ) matrix containing endogeno us va ri ab les in the system and Ai is an 

(nxn) matri x of parameters. The system is in reduced form wit h each vari abl c in Yl 
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regressed on only lagged values of both itse lf and all the other va ri ables in the system 

(Enders, 1995). As such, the erro r correction represcntation of a standard V AR is givcn 

as fo llows: 

k- 1 

.dYt = ao + L IiLlYt- i + flYt - 1 + U t ............•.• ... ................... (1.7) 

i = l 

Where Yt ~I (I) and ut ~ IN (0, L) 

As defined above, Yt is the vector of I( I) variab les, /'; is the firs t differcnce operator, I ; is 

a (n x n) coe ffi cient matrix and fl i is a (n x n) matrix whose rank determi nes the num bcr 

of co integrating relationships among the va ri ables. This way of speci f yi ng the system 

contains information on both the short and long-run adjustment to changes in Y t ' via the 

clements fi and [[ respecti vely. Jf 17 is of full rank, that is, r = n, th is suggests that thc 

va riables arc level stati onary, and if r = 0, this means that thcrc arc no coi ntcgrati ng 

vectors. Howevcr, if J I has a reduccd rank r ::; (n - I), then it can bc dccom posed to the 

fo llowing form, [[ =aP ' where a represents the speed of adjustment to equ ilibrium, while 

P is a matrix of long- run coefficients such that the term !3'Yt- k embedded in the ECM 

represents up to (n- I) co integrati on re lat ionships in multivariate model wh ich cnsures 

that Yt converges to their long run steady-state solution (I-Iarris, 1995). 
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4.4 Asymmetric Model 

Although exhaustive, a li near CVAR estimates obtained from a long-run relationship as 

the one in Equation (4.7) assumes a symmetric long- run relationship between the pricc 

level and the exchange rate. However there are various reasons why the relat ionship 

between prices and the exchange rate may be asymmetri c which are di scussed in prev ious 

chapters. Pass-though asymmetry can be can be analyzed with respect to ( 1) direction of 

exchange rate change (appreciation and deprec iation), (2) the sizc of cxchange ratc 

change (small and large change) and (3) infl ation environment (high and low infla tion 

environment). 

There are two methods to be cons idered in analyzing the asymmetric nature of 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 dlUllmy variables that capture a range 

of changes in exehange rate regarding direetion and size. To determine if pass-tlu'ough is 

asymmetric with respect to the direction of the change in the exehange rate, two dUlllmy 

variables are created that separate quarters in which the US dollar apprec iated li'om thosc 

in which it depreciated . Similarly, to determine if pass-through is asymmetri c with 

respect to the size of the change in the exchange rate, two dUlllmy variables are whi ch 

separate small change and large change in Exchange rate. Then, the dUlllmy vari ables are 

interacted with the exchange rate tcrm and included in the model. The dummies are: 

At= I when i1 lnEt > 0 

o otherwise 

Dt= 1 when i1 lnEt < 0 

o otherwise 

Where At and Dt are apprec iation and depreciati on of exchange rate respecti ve ly 
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L1= 1 when 1t-lnEtl >=3% SI= I when 1t-ltlEti <3% 

o otherwise o otherwise 

Where LI and SI are large and small change in exchange rate respectively 

Webber (1999) and Wickremasinghe and Silvapulle (2004) use a different approach to 

investi gate the ex tent of pass-through unde r exchange rate appreciations and 

deprec iations. Instead of introducing a dummy variable, they construct a new senes 

which captures appreciation and depreciation of exchange rate separately. 

Accord ing to Webber (2000:8) the exchange rate at time t can be expressed as: 

I' - r. + EA + ED Jt - Co Jt Jt 

Where, Eo is the initial value of the logarithm of the exchange rate series and 

The variable E~ represents the accumulated sum of the appreciation cpisodcs and lif' the 

accumulated sum of the depreciation episodes. The current study will usc thi s approach to 

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

To examine size asymmetry we combine the two approachcs mentioncd above. Although 

thcre is no standard measure of a large or small change in the exchangc rate , the 

construction of the large and small exchange rate change se ries is similar to that of 

Pollard and Coughlin (2004), where large changes is defin ed as being 3 percent and 

above, wh ile a small change is below 3 percent. Based on this defini tion we construct 

new seri es which captures large and small change in cxchange rate based on Webber ' s 

approach: 
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E!' =If=l 13; (H; - E; - l), 13;= I for (U; - E; - l) ?: 3 and 13;= 0 for (H; - ";- 1) < 3 

while 

Ef =I f=l 13; (E; - E; - d, 13;= I for (E; - E; - l) < 3 and 0 otherwise 

Where E!' and E'[' represents the accumulated sum of large and smal l exchange rate 

change episodes, respecti vely. 

The possibility of pass-through asymmetry with respect to the level of inllation 

(inflationary environment) is basically associated with Taylor's (2000) hypothesis which 

states that, responsiveness of domestic prices to exchange rate lluctuations dcpends 

positivcly on inflation. More specifically, he argued that a shift to a low-inflation 

environment causes a decline in the expected pcrsistence of cost and price changes, 

which in turn results 111 a decl ine in ERPT. The effect of change in the inllation 

environment on ERPT to cpr can be captured by introducing dumm y variables in the 

system. This is done by constructing a dumm y var iable which capture a shift in inflation 

environment in our sample. The dummy variable will take the vallie one starting in thc 

period in which the country experi enced high leve l of inflation, 2003/04Q 122 (and for al l 

subsequcnt years) , and zero othcrwise. Then the du mmy variable wi ll be interacted with 

the exchange rate term and included in the model [ollowing (Bailliu and Fujii , 2004). 

Thus, the coefficients on these interaction terms capture any change in pass-through that 

occurs as a resu lt of a transition to new inflation environments. The asymmetric model 

wi ll be estimated by using the CV AR approach. 

22 Even if the inflationary envi ronment strongly fel t starting aro und 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 the ana lysis of time series data, the notion o[ stati onarity plays an important ro le. 

Proper estimation of a time series mode l requires a stationary data. Conducting time 

series analys is on non-stationary data will results what is ca ll ed "spur ious" or " nonsense" 

regression, i. e., a situation where the est imated regress ion has a hi gh R2 and significant t 

va lues without any economic relationship between the variables. Although there arc 

several tests for stationarity, in thi s paper, the stationarity of each seri es is checked using 

the standard A ugmented Dickey-Fuller (ADF), the Phillips-Perron (PP), and the 

Kwiatkowski , Phi lli ps, Schmidt and Shin (KPSS) tests . 

A test of stationari ty (or non stationarity) that has heen become popular over the past 

several years is the unit root test. The OF and the ADf tests arc the most usually used 

tests [or unit root (Gujarati, 2004). The actual procedure of conducting the DF test 

invo lves three important equations which are derived li'om the foll owing basic equation: 

Yt = PYt- i + u t ......... .... ...... .. ... .... ..... ... ~.8 

In the literature equation (4.8) is known as autoregressive process o f order one (AR (I)) 

model. In conducting the DF test, to allow [or various possibilities of non-stationary time 

seri es, the test is estimated in three different forms: 

LlYt = IiYt- l + u t ............... ... ...... ... ... ... .. . 4.8a 

Lly, = Pi + IiYt - i + u t ...... .. . ...... ... ............ 4.8b 
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LlYt = (11 + P2t + OYt- 1 + U t ............ ... ...... . 1.8e 

Where /'; is the first difference operator (Lly, = y, LlY' - l), 0 pi , t time or tre nd 

va riab le and ut is the white noise error term . [n each case, the null hypothesis is that 0 

0, that is, there is a unit root - the time seri es is non-stationary. The alternati ve hypotbesis 

is that 0 is less than zero; that is, the time seri es is stationary. 

The ex tended version of the DF test is usua ll y called tbe ADF because the regress ion has 

been augmented with lagged changes, LlYt- h. The inclusion of the lagged changes in the 

above three equations is in tended to clean up any serial co rre lation in the error tenll. The 

test is conducted by 'augmenting' the preceding three equations by adding the lagged 

va lues of the dependent variab le y,. For example if we take equation (4.Se) and 

augmentation is up to '111' lags, the ADF takes the fo rm: 

'" 
Lly, = (11 + P2 t + 0Yt- 1 + L: ULlYH, + U t ..... . ...... ... ....... ~· . 8d 

11 = 1 

Where, u, is a white noise error term and LlYt- 1 = (Yt- 1 - Yt- 2), LlY' - 2~ (Yt- 2 - Y' - 3) etc. 

Ph illips and Perron (1988) suggested an alternative to the ADF tests. Instead of adding 

additional lags in the regressions to obta in an error term that has no autoco rrelat ion, they 

stick to the ori ginal DF regressions but make nonparametric adjustment to the DF 

stati stics to take into account potential autocorrelation pattern in the e rror. PP tests arc 

nonparametric in nature and applicab le to a wide class of dependent and heterogeneously 

di stributed innovations (Enders, 1995). 
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Kwiatkowski , Phillips, Schmidt and Shin (1992) propose an alternative tes t [or 

stationarity in which unlike ADF and PP test, stationarity is the null hypothes is and the 

existence of a unit root is the alternative (Stock, 1993). The rejecti on rule for both ADF 

and PP test is that, we reject the null hypo thesis, if the computed tau statistic less than the 

criti ca l va lue, the time series is stationary. On the other hand, if the computed tau statistic 

is greater than the crit ical tau value, we failed to rej ect the null hypothesi s; i.e. time se ries 

is non-stationary. In the case of KPSS, if the calculated stati sti c is less than the given 

critical va lues, 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), makes regression involving non stationary time seri es or what is called an 

integrated of order one, T (1 ) variables potentially meaningful. It is a notion that a linear 

combination of two seri es, each of which is an integrated of order one; [ (I) is integrateel 

of orel er zero , i. e. stationary (Wooldridge, 2003). We are concerned about the concept of 

eointegration because making a variable stationary by di fferencing only givcs the short 

run dynamics while we are al so interested in knowing the long run relationship. 

Economically speaking, two va riables wi ll be cointegrated if they havc long run 

relationships between them. In CVAR models the test [or cointegration is vital because if 

there is no cointegration relationship between the variables under consideration then there 

is no point in estimating VECM. 
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A simple approach to testing for the ex istcnce of co intergation is the Engle-Grange r 

( 1987) two-step approach. Though thi s procedure is easily implemented, it has scvcral 

important limitations23 One crucial limitation of the method is that it has no systemati c 

procedure to identify the existence of multiple coi ntegrating vectors. An alternat ivc 

approach which addresses the drawbacks of the two step Engle-Granger approach was 

proposed by Johansen (1988), who deve lopcd the max imum likeli hood estimation 

procedure that al so a llows one to tests for thc nu mber of co intcrgating rclat ionsh ip. Thc 

Johanscn ( 1988) maximum likelihood estimators overcome problems associated with the 

use o f two step estimators. Most important ly it can detect the presence of multip le 

co integrating vectors. Moreover, the test allows testing restrictcd versions o f the 

co integrating vector(s) and the speed of adj ustment paramcters (Endcrs, 1995). 

Given equati on 4.7 in section 4.3.2, the test for a reduced rank is cond ucted as follows. 

As it is mentioned earlier the rank of n is equal to the number of independent 

coi ntegrat ing vectors. The number of di stinct co intcgrating vectors can bc obta ined by 

chccking the significance of the characteristic roots of II (i. c. the rank of thc matri x is 

cqual to the number of its charactcristic roots that differ fro m zero) which is given by A. 

(lIarri s, 1995). 

In practi ce, we can obtain only thc cst imate o f /I and its characte ristics roots. The test lor 

thc number of cointegrati ng vectors or thc number of characteristic roots that arc 

insignificantly different from unity can be conductcd using the following two test 

statistics: the )'trace and Amax tests which are provided by Johansen ( 1988). The trace 

23 Sce Endcrs (1995) on page 385 for detailed di scussion on the limitation of Engle
Granger method 
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stati stic is based on testing whether the (m-r) smal lest eigenva lucs are jointly zcro and is 

given by: 

1l 

'\ Atra co = - '{' L In(l - Xi) .. .... ... ... ......................... (4.9a) 
i = r = l 

Another test of the significance of Ar is the maximal e igcnvaluc or Amax stati stic which is 

based on the estimated (r -/- I )'h largest eigenvalue given by: 

Amax = -T In(l- Xi) ... .... .. .... ... ..... ... ....... ...... (~.9h) 

The trace tcst (Alraec) is a joint test where thc null hypothcsis is that the numbcr of 

coi ntegrating vectors is less than or equal to r, against an unspccified altern ativc that 

there are more than r. On the other hand, the max imum Eigenvalue test (A.max) tests the 

null hypothesis that the number of cointegrating vectors is r against the alternative of r I 1. 

Johansen and Juselius (1990) provide critica l va lues for both A',""ee and Amax. If thc tcst 

statistic is greater than the criti cal values, the null hypothes is that there exists r 

co integrating vecto rs against the alternative hypothesis that there more than r (for Alracc) 

or are r -/- I (for A.m•x) is 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 estimati ng the V AR, we have to decide the maxi mum lag lengths, to generate the 

wh ite no ise error terms. To determine the optimal lag length different information critcria 

can be emp loyed. The objective of the information criteria (IC) method is to select the 
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number of parameters which minimize the va lue of the Ie. The most popular ICs arc the 

Akaike (1974) information criterion (AIC), Schwarz' s (1978) Baycsian information 

criterion (SBIC) and the Hannan-Quinn information cri teri on (T-IQIC). Pract ically the lag 

length which is selected by most of these criteria wi ll bc incl udcd thc in thc V J\.R systcm . 

4.5.2.2 VAR Diagoostic Tests 

After estimat ing VAR models there are some diagnostic tests which are vital for ensuring 

that the results obtained from VAR estimation can be used for forecasting or policy 

analysis. Important post-estimation tests which are mostly performed on the rcsidual of 

the VAR are LM test for residual autocorrelation, l arque-Bera test for rcsidual 

multivariate normality, White test for the presence of heteroscedasticity in the V J\.R' s 

res idual s and test for V AR stability. Testing fo r autocorrelation helps to identify any 

relationships that may exist betwcen the current values of the regression residuals and 

any of its lagged values (Brooks, 2002). The null hypothesis of the LM test for 

autocorrelation is that the residuals are not seriall y correlatcd, while the alternative is that 

the rcsiduals are serially correlated. If the P-value is less than 0.05 thcn we rejcct the null 

hypothesis (I-Ian·is, 1995). 

The Jarque-Bera normality test is used to determine whether the regression errors arc 

normally distributed . Under the null hypothesis of normally distributed errors, thc tcst 

stati sti c has a Chi-Square distribution. Thus, if the larque-Bera stati st ic is sign ifi cant, that 

is, the p-value is less than 0.05; the null of normality is rejected at the 5% level of 

significance (Brooks, 2002: 18 1). Furthermore, the test for heteroscedasticity invcstigatcs 

whether the vari ance of the errors in the model are constant or not. In White's (1980) tcst 
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fo r heteroscedasticity the null hypothesis states the residuals are homoscedastie and 

independent of the regressors, and that there is no problem of mi sspeeification . If the 

White test statistic is significant , that is, P-value is less than 0.05; the nu ll hypothesis of 

hOl11oseedasticity and no misspeeifieation will be rejected (Brooks, 2002: 445). Lastl y, 

the test for VAR stability is vital if the system is supposed to be use fo r forecasting and 

policy analys is. The test for stability checks whether the roots of the characte ristic 

polynomial lies inside the unit circle. [f all roots lie inside the unit c ircle then the V AR is 

considered as stable and can be used fo r policy analysis. 

4.5.3 Impulse Response Function 

An impulse response function traces the effect of a onc standard deviat ion shock to one 

of the innovations on current and future values of the endogenous variables. A shock to 

the i-th variable d irectly affects the i-th variable, and is also transmitted to all of tbe 

endogenous variables through the dynamic structure of the VAR (S tock and Watson, 

2001). Thus, for each variab le 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 impulse response fl.l1lction wi ll be able to reveal the sign, size and persistence of 

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 genera lized impulse response and the Cholesky decomposition. 

The main advantage of the generalised impulse response is that it docs not requ ire 

orthogonalization of innovations and is invariant of the orderi ng of the va ri ab les in VAR 

(Pesaran and Shin, 1998 cited in Stl.ll z, 2006). However thi s stud y uses the Cholesky 
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decomposition in the base line model?' because, it inco rporates a small sample degrees of' 

freedom adjustment when estimat ing the res idual covariance matrix used to dcrivc the 

Cholesky factor (Lutkepohl, 199 1). furthermore the ordering of the va ri ables is important 

because the model assumes that causality runs from the NEER to import prices, and 

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

4.5 .4 Variance Decomposition 

While impulse response function s trace the effects of a shock to an endogenous variab le 

on the variables in the VAR, va riance decomposit ion decomposes variation in an 

endogenous variable into the component shocks to the endogenous var iab les in the V AR. 

More specifically, it highlights the proportion o r the movements in the dependent 

variables that are a result of the ir own shocks, versus shocks from the other variables 

(S tock and Watson, 2001). This gives information abo ut the relative importance or each 

random innovation to the variables in the V AR. In our case, vari ance decomposition 

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, generali zed impulse responses are also conducted 
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5. EMPIRICAL RESULTS AND ANALYSIS 

This chapter presents and di scusses the results of the empirica l anal ysis based on 

econometri c frameworks given in the previous chaptcr. First, the rcsults of va rious 

preliminary tests that should bc undcrtaken beforc and after tbe estimatio n of the V AR 

models are prescnted. Subsequcntl y, based on the SVAR approach , the s ize and the speed 

of the ERPT to import and consumer prices are analyzed using impul se responsc 

function s. In add ition, the relati ve importance of the cxchangc ratc and other shocks fo r 

fluctuations in the price indices is investigated by applyi ng variance dccompositions. Thc 

results of alternative specifications are a lso presentcd to check the rob ustness of the base 

line model. Moreover, the long run ERPT is anal yzed using CV AR approach. Finally, wc 

investigate the asymmetri c properties of ERPT in tcrms of dirccti on and size of changc in 

exchange rate and in Qationary enVirOlUl1ent. 

5.1 Test for Stationarity 

In ana lyzing time series data testing for stationarity is a vital condition. As it is mentioncd 

earlier, the rcsults obtained by using non-stationary time seri es may bc spurious in that 

they may indicate a relationship between variab les which does not cxist. In order to 

receive consistent and reliable results, the non-stationary data needs to be transform ed 

into stationary data. In contrast to the non-stationary process that has a variabl e variancc 

and a mcan that does not remain near, or returns to a long-run mcan over time, thc 

stationary process reverts around a constant long-term mean and has a constant variancc 

independent of time. 
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Before one pursues formal tests for stationarity, it is always advisab le to plot the ti mc 

series under study because visual plot of the data is usuall y the first step in the analysis or 

any time seri es. Such a plot gives an initial clue about the like ly nature o r the ti me seri es. 

The plots of the variables included in our model arc provided in appendix 11..2. The first 

impression that we get from these graphs is that at level most of the time series shown in 

the fi gures seem to be "trending" either upward or downward, albeit with (luctuati ons25 

WCPI, M2 and CPT plots shows upward trend, whi le that o[ NEER show a do wnward 

trend. MPI seem to have upward trend with very significant fluctuation. This suggests 

that the mean of al l the above variables might be ch!Ul ging which perhaps implies they 

are not stationary at level. Such an intuitive feel is important starting point for more 

formal tests o[ stationarity. Thus, as explained in the previous chapter, formal testing [or 

stationarity and the order of integration of each variable arc undertaken mainly using 

three standard methods (ADF, PP and KPSS). 

Consequently, all series are examined for stationarity using the three test types and thc 

results are summarized in Table 5. 1. The lag length fo r eacb variable is automatica ll y 

selected by Schwartz Information Criterion (SIC) and both intercept and trend are 

included in test equation for all vari ab les . In Table 5.1 LWCP1, LNEER, LMPI, LCPI 

and LM2 shows tbe natural logarithm of world commodity price index, nominal c1Tccti ve 

exchange rate, import price index, consumer price index and broad money supply 

respecti vely. 

]5 Except output gap which is stati onary by construct ion 
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Table 5.1: Unitt'oot test results 
~ -

Variable ADl? Phillips-PelTon 1(1'SS 
--

Level Diffe renced Level Differcnccd Lcvel Diffcrenccd 

LWC1'I - 1.6268 -7.3302 -1. 6882 -5.9132 0. 270 I 0.0486 
-- - -

LNEER -2.46 10 -8.3791 -2.3 050 -8.3742 0.1 285 0.1025 
~ 

LM1'I -2.4777 -14.4483 -3. 1465 -8 .675 1 0.1619 o 1338 
- --

LC1'I -1.3 99 1 -5 .8944 -1.1 361 -5.5529 0.2464 0.1368 

LM2 1.9852 -5.0509 2.0384 -8 .0 I 57 0.2779 0.1086 

YGap -4.5577 - -5.2608 - 0.0329 -
- - --.. 

Note: ADF alld PP cntlcal val lies are -3.4566 and -3.1593 at 5% and J 0% level of 
sigllificallce respective/yo The J(PSS critical vallles are 0.146 alld 0.119 at 5% alld 10% 
level of significance respectively . 

As we can see from table 5.1 cach of the tlu'ee test shows that all variables except output 

gap (yGap
) are not stationary at 5% level of significance. I-lence, we continue the analysis 

by taking the first difference, so that we may determine in which order the variables 

become stationary. When we look the results of ADT' and PP tests conducted on the 

difference of the variables, the null hypothesis of unit root is strongly rejected. Similarly 

the resu lt of the KPSS test shows that all variables are stationary at fi rst difference since 

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

variables (except y Gap
) are stati onary at first difference. 

5.2 ERPT to Import and Consumer Prices: SVAR Approach 

This section presents and discusses the empi ri cal results derived [rom the V AR 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 

variahles. In this regard , impulse response functions of import price and consumer prices 

to each shock in the system are presented in Section 5.2. I . In Section 5.2 .2, variance 
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decomposition is utilized to assess the relative importance of the exchange ratc for 

variation In import and consumer pnce indices. Section 5.2 .3 presents an 1U1al ys is on 

robustness of results to changes in the orde r of variables and usc of difTe rent 

methodology. 

Choosing appropriate lag length is vital before estimating a V AR model because the 

V AR results could be highly sensitive to the number o f lags included for the endogenous 

vari ables in estimation. The optimal lag order is determined partl y by using lag length 

se lection eriterions of LR, FPE, AlC, SIC and the II Q and partly by taking the size of the 

data into consideration. Consideri ng the potenti al small size of the data and the number o r' 

variables included in the model , we chose to refrain from basing the analys is on larger 

lags. Therefore, fo ur lags are chosen to be the maximum lag. As give n in appendix B.I 

two lags are selected by most of the eri terions when a max imum lag of four is included at 

the 5% level of signilicanee 

Even if the lag order sclection criteria choose two lags to be incl uded in the modcl, it may 

also be possib le [or some of the lags (of some endogenous variabl es) that arc chosen as 

optimal to have insignificant contribution in the mode l. Thereforc, it should be checkcd 

whether the two lags (chosen as optimal) of all variables are jointly important and hcnee 

should be included in the estimation of the V AR model. This was donc using the Wald 

lag exclusion tcst (which is asymptotically chi -square di stributcd) and the res ults arc 

reported in appendix B.I. Based on the joint hypothesis for lag 2, we rcject the nu ll 

hypothesis which states that the restricted model is viable (model without lags) and 

accept the mode l with lags because the first and the second lags of all endogcnous 
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variables are jointly significant. This suggests that the use of thc two lags in the modcl is 

suitable. The V AR model therefo re is estimated with a constant and two lags. 

The next step is to undertake various post-estimat ion diagnostic tests whieh are of crucial 

importance for further analysis. This is because the results obtained from such tests could 

affect the va lidity and robustness of the impulse response and variance dccomposi tion 

results. Based on this, test for V AR stability, autocorrelation , normality and 

heteroscedasticity is undertaken and the results arc reportcd in appcndix B. The tcst for 

stability shows that all roots of characteristic polynomial lie insidc the unit circl e which 

suggests that the V AR is stable. Stability of the system confirms that impulse response 

functions can be used to examine the pass-through of exchange rate shocks into pricc 

indicators. Concerning other diagnostic tests, the LM tcst indicates that the model is frec 

from autocorrelation problem whi le White tcst for hetcrosccdastieity fa il s to rcjeet the 

null hypothesis of homoscedastic variance. However the Jarque-I3era test rejects the nu ll 

hypothesis of normality ind icati ng residual normali ty problem7.6 

26 Econometrics theory states that the existence of normality problem docs not affect and 

distort the estimators' unbiasedness and consistency property, because the main purpose 

of normality tests is for inference (testing hypothesis abou t the populati on parameter) (see 

Enders, 1995). Therefo re the in-existence of vector normality in our model doesn' t affcct 

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 and consumer prices in Ethiopi a. Based on thc fact tbat the modcl passed 

important diagnostic tests, we perform impulsc responsc ana lysis with Cholcsky 

orthogonal shock structure from the estimated baseline modcl including WCPI, NEER, 

yGa
p

, 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 deviation 

innovation in NEER27. The accumulated impulse responses (solid line in the Figurcs) arc 

presented over a time hori zon of twelve quarters. The dotted line in figures denotes a two 

standard error confidence band around the estimates. 

The impulse response functions indicate a moderate degree of ERPT to imporl pricc 

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 cxchangc rate 

shock (i.e. an exchange rate appreciation) results in a decrease in import price for thc 

entire forecast hori zon. Concerning the speed of pass-through, import price quickly 

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 hori zon considercd 

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 

27 The response of MPI and CPI to othcr variables is given appendix C 
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dies shortl y after 5 quarters. This implies that ERPT to consumer price inllation 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 coeffic ients are deri ved [rom the impu lse 

response funct ions. In order to measure the pass-tlu'ough coeffi cients, the shocks should 

be transformed from one standard deviation to one percent. This is done by di vid ing thc 

cumu lati ve impulse responses of each price indcx aftcr j quarters by cumulati vc rcsponsc 

of the cxchange rate to its own shock after j quartcrs. The coefficients thercfore show thc 
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estimated response of pnces to an exchange rate shock after accounting [or the 

di sturbances of the other endogenous va ri ab les in the modcl28 

Table 5.2: The I'csponse MPI and CPJ to one percent change in NEER 

Horizon MPJ CI)J 

'1'=1 
1'=2 
'1'=3 
T=4 

T=5 
1'=6 
'1'=7 
'1'=8 

-0.489 -0.01 3 •....•...•... ..•..•.... .-".'." "-"".'"'"-'''-.---' .. -'---. 
-0.1 79 -0.015 __ --'-'-'-'-.C. _____ .... __ ._..::..:...:...:..::.. __ _ 

-0.065 -0.0 18 

-0.332 -0.014 
-0.322 -0.000 I 
-0. 177 -0.002 
-0.208 -0.0 I 0 
-0.29 -0.009 

1'=9 -0.262 -0.005 
- 1'=- 1-0 - -·--_00.c:-2 ·:::17:--I-----O-O-'c'.0~0=-7 -
-----. ----------- ---.-=-:.::.:..:...--
T= I I -0.239 -0.009 

..•. - - - - - - - _._-- ------,---------------
T=12 -0.263 -0.008 

Table 5.2 presents the response of import price and consumer PrlCCS to one percent 

change in exchange rate. Concerning ERPT to MPJ, 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 (1 2 quarter/ 9 Thi s indicatcs in 

Ethiopia, ERPT to import price is moderate30 and declines slowly as the estimating 

" The pass-through coefficient is defined as: 

P '/'t ,t-t-j = Pt,t+j/Et,t+j 

Where, Pt,t+ j is the cumulative change in the pri ce is level and Ht.t+i is the cumu lativc 

change in the nominal exchange rate between quarter t and t+j (see, Leigh and Ross i 

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

" Note that exchange rate shocks refer to an apprec iat ion in the exchange rate 
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horizon increased. For instance, a 100 percent exchange rate apprec iation 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 consum er 

prices is low. A onc percent positi ve shock in exchange rate leads to 0.01 3 percent 

decline in CPI inflation in the (irst quarter, 0.014 percent after one year (four quarters 

ahead) and become almost zero in the fifth quarter (and in al l subsequent periods) . The 

estimated pass-through coefficient is somehow higher compared to the finding of 

Choudhri and I-lakura (2003) and Devereux and Yetman (2002). The aforementioned 

studies obtained zero ERPT to consumer prices for Ethiopia between the periods 1997-

2000 and 1975- 1999, respectively as it is discussed in previous chapters. In our study 

even if the degree of pass-through to CPI is low it is significantly different [rom zero up 

to one year. This different result could be partly caused by different estimation 

methodology and partly due to different sample size used. 

Various reasons can be gIven to explain the low pass-through of exchange rate to 

consumer pnces. First, in the model of' pricing along the distribution chai n the impact of 

exchange rate dies out along the price chain. That is the impact of the exchange rate 

change is primarily transmitted to import price then to producer price and fi nall y to 

consumer price. Concerning th is [to and Sato (2006) argue that the impact of the 

exchange rate on CPI is much more indi rect and remote than that of imported priccs. 

Thus, it is reasonable that the response of cpr is smal ler than that of MPl. The level of 

pass-through from exchange rate to cpr could al so depend on monetary policy and the 

resulting inflation environment. As hypothesized by Taylor (2000) a lower inflationary 
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environment generally leads to lower degree of pass-through. Therefore, the low infl at ion 

envi rolUllent that Ethiopia experi enced fo r a long time (cxpect the recent situation) can 

explain the lower degree of ERPT to consumer pri ces. 

Additional reasons may also be glven to explain why the rate of pass-through to 

consumer pri ces is low compared to import prices. According to Bai lli u and Fujii (2004), 

tbe ex tent of pass-through to consumer prices will depcnd on thc rate of pass-through to 

import prices and the share of imports in the consumer price index. The extcnt of ERPT 

to import prices is found to be moderate through the cnt ire forecast horizon. Thi s could 

be then another reason why pass-tlu'ough to consumcr price inflation is low in Ethiopia. 

Two other reasons may explai n wby the rate of pass-through to consumer prices is 

relatively smaller than tllat to import prices. First, the structure of domestic markct and 

local distribution costs such as transportation costs, marketing, and serviccs can drivc a 

wedge between imp0rl prices as measured in the import price index and thc priccs of 

these goods as reflected in the CPI. For instance, if thcrc is completc pass-through to 

import prices following appreciation (i.e. if import price decreases by onc perccnt 

following one percent appreciation of exchange rate), consumer prices will decrease by 

less than one percent given the structure of the market. In imperfectly eompctitive 

markets domestic importers might be less responsive to exchange rate appreciation and 

hence the full effect of decrease in import price might not be re fl ected in the fi nal pri cc 

consumers pay. 

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

opti mal pricing strategies of foreign wholesalers and domcstic rcta il crs can al so explain 
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why pass-through to consumer pnccs is lower than that of im port pnce. Indeed, thi s 

discrepancy can occur if foreign exporting fi rms pnce the ir goods in the exporte r's 

currency, while domestic retailcrs resell these goods pri ced in domesti c currency whic h is 

indeed the case in Ethiopia. 

Finally, the low ERPT to consulller prices suggests that inflation is Ill ost li kely a rfectcd 

by other factors than the exchange rate in Ethiopia. Among the variables included in our 

model, consumer price inflation responds significantl y to shocks in world commodity 

price, money suppl y and shock to CPT itself. For instance, increase (positive shock) In 

WePT results in significant increase in ePI inflation implying that the country IS 

vulnerable to international price shocks (imported inOation). I\lso e PJ inOation shows 

significant response to M2 after one year (foUl" quarte r) and in all subsequent periods. 

Furthermore, the signifi cant and persistent response of infl ation to its own shock shows 

the existence of adaptive expectation and inflation inerti a31 

5.2 .2 The Relative Importance of Exchange Rate and Other Shocks 

for Variation in MPI and (PI 

While impulse response functions provide informat ion on the size and speed of the pass

tlu·ough, they give no information on the importance of the respective shocks for the 

variance of the pri ce indices. In contrast, variance decompositio ns (YO) indicate thc 

percentage contri bution of the diffc rcnt shocks to thc vari ance o f thc T-step ahcad 

rorecast errors of the vari ables. Hence, the relative importance or di f ferent shocks for the 

development of the pri ce indices may be assess cd using YO ana lys is. 

31 For impulse rcsponse of consulll er pri ces to othcr variables see appendix e 
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The results of the VO ana lysis complement the resu lts from the impu lsc responsc 

ana lysis. S ince our main objective is to analyze the degrce of ERPT to import and 

consumer prices, Table 5.3 report s only the VO results [or MPI and CPl. 

Table 5.3: Variance decomposition ana lysis 

'1'1 If Ie rc a Ive lI11portancc 0 f . MPI exc lange rate an( ot leI' S IOC {S to va natIon In (In( I CPI , 

Period WCP I y G:lP NEER MPI CPI M2 

T = I 0.162336 0.391894 16.59516 82. 85061 0.00000 0.000000 
VD T = 4 4 .925207 7.377324 14.65767 66.86527 4.9 16063 1.2581173 
OrM PI T = 8 5.743395 9. 145884 13.90 11 8 63.42031 6.526990 1.2622'14 

T = 12 5.830135 9.400638 13.82277 62.974 37 6.6989711 1.270732 
T = 16 5.84 1488 9.434606 13.81 774 62.91840 6.7 15913 1.27 1861 
T =24 5.842803 9.439305 13.8 170 1 62.911 25 6.7 17674 1.27 1958 
T = I 9.864119 3.993058 0.607052 0.018242 85.5 1753 0.000000 

VD T = 4 19.4 7688 12.33309 0.474939 5.684429 60.721156 1.306105 
o r c PI T = 8 18.95365 12.91 174 1.081 356 7.737759 57.33358 1.981919 

T = 12 18.87306 12.9529 1 1.1441162 8.030774 57 .007 11 1.991685 
T = 16 18.86299 12.95545 1.1 52082 8.066227 56.97243 1.991059 
T =24 18.86173 12.9557 1 1.1 527 15 8.070648 56.96824 1.990952 

The VO analysis for the MP] shows that in the first quarter, a shock to the exchange rate 

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

onl y a zero and 0.39 percent contribution, respectively. A[ter four quarters (one year) the 

contri bution of exchange rate declines to 14.7 percent, while that of money sup pl y and 

output gap increases to 1.3 and 7.4 percent respect ive ly. Wep] contributes 0. 16 percen t 

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

percent in the remaining quarters. MPI contri butes much fo r its own va ri ation which 

amounts to be 82 .9 percent in the first qua rter and it becomes around 63 percent as the 

fo recast hori zon is extended. 
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The exchange rate has a contribution to the vari ati on in CPT o f 0.61 percent and 1.2 

percent in one quarter and twel ve quarter ahead in the forecast horizon, respectively. The 

contribution o f exchange rate in the variation of CPT is very low compared to its 

contribution in the variation of MPJ which is consistent with the impul se responsc rcsu lt. 

Money suppl y contributes on ly 1.3 1 percent to the variation in cpr [our quarters ahead in 

the forecast hori zon. This slightl y increases to 1.9 percent after 12 quarters. Output gap 

contributed 3.9 percent of the variation in CPT in the first quarter whi le its contributi on 

increases to 12.9 percent after 12 quarters (3 years). The significant contribution of 

output gap to va riation in inflat ion indicates that domestic structura l factors havc 

signifi cant effect on consumer price inflation than movcments in exehange rate. 

We also found that WCP] have a signifi cant contribution to the va riation of CP] inflati on. 

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 importcd inflation to 

consumer prices. Lastly, inflation explains 85.52 percent of its own va riati on at the first 

quarter, 60.72 percent after one year and 56.97 percent after 3 years. This indicates the 

increase in consumer prices is mainly attributed to its own variations, suggest ing that the 

inflation process in Ethiopia has significant inerti a. 

5.2.3 Robustness Analysis 

Results from SVAR models may highly depend on the specification of the underl ying 

model. Therefore, the robustness of the estimated pass-through elasticities should be 

examined by subjecting the baseline model to vari ous modifi cations. The subscquent 

section discusses the a lternative model specifications and thc respecti ve impacts on 

estimated impulse responses. 
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Identi fication by means of the Choleski decomposition of the covari ance matri x L is on ly 

unique up to the ordering of the variables in the system. Consequentl y, thc same is true 

for the orthogonalized impulse responses (Stul z, 2006). In thi s section, two alternative 

identifi cation strategies are appli ed to check the robustness of the base line model. The 

first option is giving different ordering to some variab les included in the V AR whil e the 

second option is to apply different methodology in estimating the impul se rcsponscs. 

Concerning the first option we check whether the base line model is sens itive to the order 

of two variables. In the first alternati ve model we gave different ordering to the monetary 

variable (M2) thereby accounti ng fo r the fact that the appropriate pos ition of the moncy 

suppl y is somewhat controversial in the context at issue (see thc 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 was ordered at last assuming reactive naturc 01' monctary 

poli cy. In the al ternative model we change the order of this variable by plac ing it pr ior to 

exchange rate as I-Ianhn (2003) and Ito and Sato (2006) did , assum ing forward looking 

nature of monetary policy. 

L1wcpi -+ y Gap -+ L1m2 -+ [',neer -+ L1mpi -+ L1 cpi . Al tern ati ve Mode l I 

Identi fication is then achieved as described in scction 4.3 . I , i.c. by app lying a Cholcsky 

dceomposition of the covariance matrix L. Howcver, we do not find any significant 

changes in the estimated pass-though parameters duc to a different ordcring o f M2. Thc 

results obtained from Alternative Mode l I arc reported in appendix D. The estimated 

responses of import price to exchange rate margina lly increases compared to thc basel ine 

model. In case of ERPT into consumer prices, the results are almost similar to those 
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obtained from the baseline model. Thus, the ordering orthe M2 is of little importance for 

the pass-through estimates. 

Second, fo llowing Ito and Sato (2006) we assume the lagged availab ility of in formation 

on the output gap, which results in no contemporaneous dIect of output gap shocks on 

the central bank 's monetary po li cy. It is also assumed that the NEER responds 

contemporaneously to world commodity price shocks and monetary policy shocks but not 

to output gap shocks. Accordingly, the "Alternative Model 2" is 

Llwcpi --> Llm2 --> !':.neer --> yG a )) --> Llmpi -) Llcpi .... .... Altcrnative 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 di fference to those 

of the other models. 

As a second al ternative, generali zed impulse responses are calculated instead o[Cholcsky 

orthogonali zed impulse responses. As it is discussed in Stul z (2006) the conccpt of 

generali zed impulse response was advanced in Koop et al. (1996) and appl ied to V AR 

models in Pesaran and Shin (1998). Unlike traditional impulse responses, thi s 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 resu lts are reported in 

appendix D. The results obtained from this method are also virtually sim ilar to those of 

the other models. Generalized responses of import prices to exchange rate shocks is 

similar to the baseline (orthogonalized) responses while that of consumer prices are 

somewhat stronger than in the baseline case though the differen ce is not that much 

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

Since the SV AR model is estimated in first difference of the variables, inlormation 

concerning long run relationship among these variables is lost. Thus thc long run 

relationship between exchange rate and import and consumer pri ces is investi gated using 

coi ntegration approach. As it is shown in section 5. 1 al l the variables included in thc 

model are stationary at first difference (I (1)) with the exception of output gap. Thus in 

order to estimate CV AR model the next step is to test for the cxistencc of meaningful 

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

While there are ce11ain circumstances where a stationary variable can enter a systcm of 

otherwise I (1) variables in a CVAR model, the framework is more genera lly valid when 

each of the va ri ables in the system is integrated of the samc order. Thercfore in our 

CV AR model output gap (which is I (0) by construction) is rep laced by logarithm of real 

GDP (LRGDP) which is I (1) due to the fact that all the other variables included in the 

model are stationary at first difference32 Johansen (1988) test for co integration is app li ed 

and the results of the trace and maximum likelihood statistics are reported in Table 5.6 

below. 

32 The replacement will not distort the very reason output gap is included in the model , 

i.e. to capture domestic demand shocks; because GDP can also be used as proxy Jor 

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

Hypothesized Eigenvalue Trace statistic 
No. of CEs 

Statistic C.V 
-

None 
0.600086 153.2232 ' 69.81889 

AI most 1 
0.421080 78.06965' 47.8561 3 

At mosl 2 
0.223628 33.24914 36. 79707 ---

At most 3 
0 .1 26289 12.4 9302 15.494 71 - --

Almost 4 
0.01 7 199 1.422603 3.84 1466 

--
Max-E igcn sta 

-
Statistic 

-- --
75 .15354 ' 

44 .82050' 

20.7561 2 -

11.07041 

1.422603 

tistic 

c.v 

33 .87687 

27 .58/1]11 

2 I. 13 162 

14.2M60 

3.84 1466 

Both Trace alld Max-eigenvalue test statistic illdicates 2 cointegratillg equlI(s) lit the 

0.05 level ojsigllijicallce. *dellotes rejectioll ojthe hypothesis at the 0.05Ievel. 

C. V: Critical Value 

As we can see from the above table, both the trace statistic and maximum eigenvaluc 

suggest the existence of two cointegrat ing vectors. Since the objective of thi s paper is to 

estimate the degree of ERPT to import and consumer prices, we estimate the unrestri cted 

coi ntegrating vectors with ad-hoc norma li zati on on M PI and CPT. In order to determine 

the pass-through effect to consumer prices, the results are normalizcd on consumer 

prices. To assess the pass-through to consumer prices, the system (i.e . the unrestricted 

co integrating vector) is normali zed on consumer prices. The coeffic ients on the exchange 

rate vari ables indicate the degree of pass-through. 

The results in Table 5.4 and , 5.5 and 5.6 arc based on the estimat ion of the CY!\R with 

lag two selected by FPE, Ale, and HQ information criteria. Regardi ng the di agnostic 

tests, there is no problem of Y AR stability, auto correlati on and heteroscedasti city, but 

there is a vector normality problem. The results of the umcstri cted estimates of the 

co integrating relationship and the adj ustment coeffi cients normali zed on MPI arc given in 

the table be low. 
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Table 5.5: long-I-un relation of variables with respect to MPI 

I LNEER 
; i LWCPI 

Variable i LMPI LCPI I LRGDP i LM2 Constant 
i . (exog) 

p 0.286 i -0.300 -0.937 -0.054 7.780 -0. 555 
(2.629) (-1.543) (-5.502) (-0.391) (-4.081) 

-0.989 0.062 0.074 0.136 -0.00 I 
(-4.708) (0 .667) (2 .238) (1.103) (-0.067) 

S.corr l-Bera Het 

25. 1 [0.4593] 2463.714[0.0000] 567.325[0.52 14J 

The parentheses () are IIsed to dellote t- values, while f J represellt p-values 

For easier interpretation we can rewrite the long run equilibrium relationsh ip normalized 

on MPI as ; 

LMPI - 7.780 - 0.286 LNEER + 0.300LCPI + 0.937LRGDP + 0.OS~LM2 

The estimated relation suggests that in the long run, a I 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 wi ll 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 arguc that pass-

through to import prices is far from complete both in the short run and in the long run ill 

the case of Ethiopia. 

Concerning the effect of other vari abl es on MPI, LRGDP is fOlUld to be significant and 

correctly signed while those of LCP[ and LM2 are found to be insignificant. In Tabl e 5.5 

'0 ' shows how different variables adjust to thc long run cquilibrium. 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 equi librium by I 
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percentage point, fo r example because of a temporary exchange rate shock, 98 perccnt of 

thi s deviation is adjusted within one quarter which thus takes maximulll o[ [our months 

onl y [or MPJ to adjust to its long-run eq uil ib rium. This shows MPI qu ickly adjusts to its 

long ru n equi librium fol lowing shocks in the endogenous variables. 

Subsequent ly we analyze ERPT to consumer pnces by norma li zing the unrestricted 

cointegrating vector on CPI and the resu lts are repo rted in Table 5.6 below. 

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

Variable I LCPI [ LNEER I LMPJ I LRGDP I LM2 ! Constant I LWCPI 
(exog) 

! 

p 
I 

! -0.125 

I 
-3.33 1 3.122 

I 
0.179 i -25.914 I 0.065 

(-0.3 70) (-5 .176) (5.099) (0.462) I (3.258) 
! 

I 

-0.022 -0.0 I 853 0.315 -0041 0.001 
(-2.23 8) (-0 .667) (008) (- 1.103) I (0.067) 

S.corr I -Bera lIet 

25. 1 [0.4593] 2468.S2 Il0.0000J 567.325rO.52 14] 

Tile parel/tlleses () are used to del/ote t- values, wllile f f represel/t p-values 

Once more for eas ier interpretation we can rewrite the long run equilibrium re lationship 

normalized on cpr as follows: 

LCPI = 25.914 + 0.12 5 LNEER -1- 3.331LMPJ - 3.122 L1IGDP - 0.179LM2 

As we can sec, the coefficient of the exchange rate which could be interp reted as the 

long- run pass-through coefficient is insignificant, indicating absence o[ loRPT to 

consumer prices in the long run. This supports the resu lt obtained from the structural 

V AR 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 infl ation is most 
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likely affected by other factors than exchange rate in the case of Ethiopia. If we consider 

the other variables included in the model , in the long run import price has signi ficant 

positive impact on consumer prices. One perccnt increase in MPT increases domestic 

prices by about 3.3 percent implying that domcstic importers overreact to changes in the 

price of imported goods33 This is an interesting find ing 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 exporte rs cost of production, change in demand structure (e ither 

in the exporting firms market or in the market of the importing country) 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 , wh ich however 

suggest that in the long run real GDP affects CPI negatively. Money supply (M2) is 

found to be wrongly singed and insignificant. The short-run dynamics suggest that the 

speed of adjustm ent of CPT to its long-run equilibrium is very slow. The adjustment 

coefficient for consumer price inflation is -0.022. This mcans, if inflation exceeds its long 

run equilibrium by 1 percentage point, 2.2 percent of thi s deviation is adjusted for every 

quarter, so it takes about 45 quarters for inflation to adjust to its long-run eqliilibriull1. 

33 The overreaction of domestic importers to change in the price of imported commodities 

can be taken as one indicator of lack of competition and close substitutes to imported 

goods in the domesti c market; which gives domestic importers enough market power to 

increase consumer prices more than increase in the pricc of importcd good measured in 

import price index. 
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5.4 ERPT Asymmetry 

In th is section the existence of asymmetric ERPT will be examined. Accordingly Section 

5.4. 1 and 5.4.2 presents the anal ysis of pass-through asymmetry (i n the casc of MPI) with 

respect to direction and size of changc in exchange rate respecti vely. In section 5.4.3 

pass-through asymmetry with respect to change in inflation environment wi II be anal y/.cd 

in the cases of consumer prices (CPI). I'or the former ones the analys is follows the 

approach used by Webber (2000) and Wickremasinghe and Silvapulle (2004), as 

mentioned in Chapter 4. The asymmetric model will be estimated using the CV AR 

approach. 

Before estimating the pass-through asymmetry model, unit root tests on the constructed 

asymmetry series which are given in Chapter 4, namely ft, EP, "'r and Ff is conducted . 

The graphs of the series are shown in Appendix A.2, while the results of the AD1', 

Phillips- Perron and KPSS tests are shown in Table 5.7. Based on the preliminary visual 

inspection of the graphs of all the seri es, which a ll seem to be trending, the tre nd and 

intercept are included in the test equations of all unit root tesls. 

Table 5.7: Unit root results for asymmetry se ries 
-- - -

Variable ADF Phil lips-Perroll KPSS l ed) 
--

Level Differenced Level Differenced Level Differenced 
-- -

EA -, -2. 1048 -6.4404 - 1.5533 -5.6418 0.1969 0.1049 1(1) 
--

E/} 
t -2.682 1 -8.8496 -2 .503 1 -8.84958 0.1644 0.1006 1(1) 

--
E I. 

t -l.8684 -5. 8024 - 1.6844 -5.8024 0.1 70 I 0.1027 1(1) 

ES , -2. 1855 -6.5329 -2.2767 -6.6777 0.1508 0.061 2 1(1) 

NOle: ADF alld PP critical vallles are -3.4566 alld -3.1593 al 5% alld 10% level of 

sigllijic(lIIce respeclively. The J(PSS crilicalllallles are 0.146 alld 0.119 al 5% alld 10% 

level of sigllijical1ce respeclively 
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The results obtai ned from the three tests suggest that all series are non-stationary in level 

but stationary at first difference (i.e. I ( I )). Since the asymmetric model is estimated 

using the co integrating approach, the next step should be to investi gatc the ex istence of 

co in tegration by including the asymmetry vaL"iables into the base line model. In each casc 

(i. e. dircction and size asymmet ry) Johansen test for co in tegration (both trace and 

maximal eigenvalue) is conducted to determine the ex istence of cointegrat ing vcctor(s). 

5.4 .1 ERPT Asymmetry: Direction of Change in Exchange Rate 

In thi s section, the pass-through asymmetry issue under investigati on is whcther the 

direction of change in the exchange rate (appreciation or depreciation) has any effcct on 

the pass-through of exchange rate changes to import prices. To do so out of the V AR 

system our main foc us is on equation 5. I . 

T.MPl = fi , + + fl2 LCI' I + fl3LlIGDP + fl.LM 2 + flsFt + fl6E£' + U, ....... . .... (5 .1 ) 

Where Et and E[J are accumulatcd sum of appreciation and deprecation episode 

Gi ven that all the variables in the model are I(I ), the fi rst step in the estimation 

methodo logy (CVAR) requires us to determine if equilibrium relationships exist between 

our vari ables. Based on Johansen ' s test for cointegration, both trace and maximal 

eigenvalue tests indicate the existence of two co integrating vectors when the new seri es 

wh ich shows appreciat ion and deprecation episode arc included in thc model. The lag 

length chosen fo r thi s model is two. The estimates of the paramete rs in a long run 

cointegrating vector normalised on M PI are given in Table 5.8. 
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Tab le 5.8: Pass-th rough asymmetry with respect to direction of change in exchan ge 
rate 

Variable LMPI I LCPI LRGDP 
! 

p 
I 

1 I 0. 193 I -0.383 
(1.040) i (-2.989) 

I 

a 

I 

-0 .972 0.059 i ·0.078 
(-7.303) (1.440) I (-0.562) 

S. orr 

36.1 [0.4683) 

i 

LM2 EA I 
! t i 

-0.974 0.227 i 
(-3.709) (2.662) 

0 .005 I -0 033 i 
(0.192) I (-1.08 1) I 

.I -Bera 

4608. 80 I [0.0000] 

ED 
t I c onsI'. 

-0.502 

I 
9.001 

(-2.578) 

0. 192 

I (1 .845) 
I 

Het 

688 .905[0.1 0 12J 

Tfl e parellt/l eses ( ) are used to dell ote t- va/lies, ",flile f J represellt p-va{ues 

I LWCPJ 
I (exog) 

I 
-0.905 

(-6.686) 

I 
i 

In Equation (5 .1) the long- run pass-through eoe rli cients corresponding to appreciation 

and depreciation are fls and fl6, respecti vely. The results show that the app reciation ERPT 

coeffi cient is approx imately 0.5 while the deprcc iation coeffici ent is approx imately 0.22. 

Thi s imp ly that a one perccnt appreciat ion o f NEER res ults 0.22 percent dec line in import 

price while a one percent deprecation o fNEER will result 0.5 percent increase in import 

price. In other words, if exchange rate changes by 100 percent, 22 pe rcent of it pass-

th rough into import prices in the case o f appreciation and SO perccnt of it pass-th rough in 

to import price in the case of depreciati on. Thus, the pass-tlu'ough to import priccs is 

grea ter when the change is in exchange rate is depreciation than w hen it is an 

appreciation. 

The erro r correction coefficient for import pn ces IS signifi cant and co rrect ly s igncd, 

imp lying that import pnces adj ust to equil ibrium following shocks In the explanatory 

va riables. The error correction coeffi cients of the other variables arc found to be 

insigni fi cant. The likel ihood ratio (LR) test is performed to con fi rm whethcr the 

apprcciation and deprec iation cocfficients arc stati sticall y significantly diffcrcnt. J\ 
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restri cti on that the long-run appreciati on pass-through eoefii cicnt is equa l to the 

depreciation coefficient (i. e. f3s = f36 ) is placed to test against the long-run asymmetry o f" 

import prices to exchange rate movements. The results show that the null hypothes is 

(Ps = P6) is rejected3
", suggesting that there is long-run asymmetry in the adj ustment of 

import prices to direction of change in the exchange rate. 

IIence, in the long-run , pass-through is significantly greater when the NEER deprec iatcs 

than when it appreciates. Tn imperfectl y competit ive markets foreign firms face low 

domest ic compet ition, which allow them to pass the cost of Birr dcprcc iation to loca l 

importers without losing their market share, either invoices are denominated in local 

currency (Birr) or currency of the cxportcr firm . In othcr words, whcn Birr dcprcciates, 

cxporting finn s will not adjust thcir markups to main tain the same Birr pri cc prior to the 

Birr dcpreciation. Rather the fo reign exporters would choose to gain fro m thc Birr 

depreciat ion and increase thei r profits. Thi s is duc to thc fact that low domesti c 

competition and lack of close substitutes in the coun try reduces thc threat of losing their 

market if they (either exporting fi nns or domesti c importers) let the domcstic pri ce of 

imported goods to increase when exchange rate depreciates. Thus, of the asymmctric 

pass-through theories , the binding quantity constraints model di scussed in Chapter 2 best 

ex pla ins the phenomenon of greater pass-through during episodes o f depreciati on than 

appreciation in the case of Ethiopia. 

34 The likelihood ratio test stat istic [or {Js={J., distributed as X2 (I ), 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 dIect on the pass-through of exchange rate changes to import prices. In lhis case, 

out of the V AR system our main focus is on equation 5.2 below. 

. .. (5.2) 

Where Ef- and E[' are accumulated sum of large and smail change in exchange rale 

Concerning eointegration in this case both trace and maximal eigenvalue tcst indicates 

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 coinlegraling veclor 

normalised on MPI are given in table below. 

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

I 
i LCPI 

I i £1. £s i LWCPI 
Variable I LMPI i LRGDP i LM2 Const. i (cxog) I 

t , 
P 1 0.248 -1.117 -0.924 I 0.201 0.263 15.024 I -0.324 

(0.962) (-6.435) (-2.136) i (2.572) (3.214) ! (-3.023) 

f1 -0.931 0.058 0.252 -0016 -2.574 -0.311 
(-4 .549) (1.918) (2.347) (-0.802) (-0.756) (-0.467) I 

S.eorr l -Bera I-let. 

32.3 [0.6448] 459.468[0.0000] 660.992[0.059] 

The parenlheses () (Ire used 10 denole 1- values, while f J represelll p-values 

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

change in exchange rate are fJll and fJ1 2 respectively. The results show thaI the large 
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change ERPT coefficient is approximately 20.1 percent wh ile the small ERPT cocllicicnt 

is approximately 26.63 percent. Thus, the pass-thro ugh to import prices is grcater whcn 

the change in exchange rate is small than when it is large. Also, the error corrcction 

coefficient for import prices is significant and correctly signed, implying that import 

prices adjust to equili brium fo llowing shocks in the explanatory variables. Subsequcntly, 

likelihood ratio (LR) test was performed to confirm whether thc cocfficients of large and 

sma ll change in exchange rate are statistically different from one anothcr. i\. rcstriction 

that the long-run large change pass-through coefficient is equal to the small changc 

coeffici ent (i.e. Pll = P12 ) is placed to test against the long-run asymmetry of import 

prices to movement in exchange rate. The results show that the null hypothesis 

(Pl1 = P12) is rejected." 

The result suggests that there is a long-run asymmetry in the adj ustment of import prices 

with rcspect to the size of change in exchange rate. Thc find ing that pass-thwugh is 

greater during episodes of small change in the exchange rate than during epi sodes of 

large changes can be explained by the menu cost theory of asymmetri c pass-through 

when imports are invoiced in the exporting firm ' s currcncy. As discussed in Chaptcr 2, 

the theory suggests that if imports arc invoiced in the exporting firm ' s currcncy, then a 

small change in the exchange rate will have no effect on it s invo ice price, but the changc 

in the exchange rate wi ll be f·ully reflected in the price charged in the importing country, 

implying complete ERPT. However, if the exchange ratc changc is large, the exporting 

firm will adjust its invo ice price, thus reducing the amount of pass-through. In this casc 

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

35 The likelihood ratio test statistic for /311 =/31 2' di str ibuted as X2 ( I), 1S 6.424019 
[0.0 11 259]. 
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5.4·.3 ERPT Asymmetry: Size of Inflation 

A fo rmal investi gation of Tay lor's hypothesis requ ires a compan son of pass-th rough 

esti mates under alternati ve intlati on environments. To identify the e ffect of change in 

innati on environment on the degree o f I2RPT to consumer prices (CPI) a dummy variable 

is introduced in the system. We constructed a dummy vari able descri bed in sccti on 4.2.2; 

which captures a shift in the innation environm ent staring from 2003 /04. Then this 

dumm y vari ab le is interacted with the exchange rate term, and included in the 

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

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

the Ethiopia experienced hi gh leve l o f in nati on, 2003/04Q I and zero otherwise. 

Rega rd ing eo integration, both trace and maximal eigenvalue test indicates the ex istence 

of two coin tegrating vectors when we include the interacti on dummy in the model. Once 

mo re, the lag lcngth chosen for thi s model is two. The estimates of the parameters in a 

long run co integrating vector normal ised on CPT arc given in Table 5. 10. 
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Table 5.10: Pass-through asymmetry with respect to inflationary environment 

Variable I LCI>I 

I I 

I 
-0.047 

(-3.405) 

I LNEER I LMPI I LRGDP I LM2 

I 
0.322 I 0.650 I -2.018 I -1.223 

(-1.425) (1 .541) I (5.071) i (-4 .631) 

0.027 I -0.101 i -0.185 0.004 
(0.665) I (-0.898) i (-3.688) (0.463) 

S.corr l -Bera 

D,CE,) I Const. 

0.079 I -12.619 

(1444) i 
0 .043 

(0.220) 

Het. 

39.9 [0.301 2] 14780.75[0.0000 1 520.0694[0.05021 

Tlte parentlteses ( ) are IIsed to dellote t- val lies, wltile r I represellt p-vailles 

LWCPI 
(cxog) 

The coeflicient on the interaction term is statisticall y insignificant which implies that the 

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

to consumer prices. Thus, we fo und no ev idence whi ch suppo rts Taylor's hypothes is. 

However we shou ld note that tests for structural break arc known to have very low 

power, especially in short samples li ke the recent inflat ionary environment in Ethi opia. A 

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

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

place and too early to determine the structural explanations for such cbange. 
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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 and monetary poli cies . Regarding exchange rate policies, the pass

th rough relationship between exchange rate changes and prices of imported and 

consumer goods determine the degree of current account adj ustment and international 

competitiveness achieved from variations in the exchange rate. Speeiuea ll y, the 

effectiveness of the exchange rate as a policy tool In attempt for import reducti on or 

export promoti on depends on the degree of pass-through to import and consumer prices, 

regardless of several other factors. Concerning monetary po li cy, the exchange rate is 

considered as one o f the major transmission channels of monetary po licy. Theoretical and 

empirica l literature suggests that in an open economy, Ouetuations in the exchange rate 

affect inflation through direct changes in import prices as well as through aggregate 

demand, which is subject to changes in the rel ati ve pri ce between foreign and domestic 

commodities. 

The paper situates the need for an empirical study in the area given that the Ethiopian 

economy in general and the exchange rate management in parti cular, has since, 1992 

been reformed. f o llowing the introduction of managed fl oating exchange ra te reg ime the 

va lue of Birr is continuing to dec line ei ther due to market forces or policy interventions 

taken in different time. In addition, the opening up o f the economy through trade sector 

reforms tremendously boosts the flow of foreign trade. Undoubtedl y, these developments 
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have considerab le impl ications on the li nk betwee n exchange rate anci genera l price level 

of the economy. 

In sight of tbis the stuci y examined the degree of ERPT to import and consumer pr ices in 

Ethiopia during the period 1991192 and 20 I 0111. It also investi gated pass th rough 

asymmetry to import prices with rcspect to di rect ion and size of changes in the exchangc 

rate. In add ition, the study tri es to test Tay lor' s hypothesis by investigating whether 

degree of pass-th rough is different wi th respeet to inllati on env ironment. In order to 

achieve these objectives, related theoretica l and empiri eal literatures were rev iewcd; 

Ethiopia's macroeconomic environ ment was bri efl y discussed giving more emphasis to 

infla tion trends, exchange rate and trade policies and structure of trade . 

The study estimates the pass-through coeffi cients using two differcnt methods. The first 

method is SVAR wbere pass-through coefficicnts are estimated based on imp ul sc 

response function obtained fro m the VAR models. Thc second onc is CV AR model 

where the long run pass-through coeffic ient is measured by the coe ffic ient of exchange 

rate term in the co integrating vector normal ized either on import or consumer prices. 

Based on the SVAR model, using the impulse response fu nction, we establi sh that the 

degree of ERPT to import and consumer prices to be incomplete, persistent (in the ease of 

import pri ce) and significant in the short run . Pass-tlu'ough to import prices was fo und to 

be signifi cantly higher (also quick) than that of CPI and this suggests tbat pass-th rough 

deel ines along the pricing chai n in Ethiopia. 

On the other band, tbe estimated pass-tlu'ough coefficient for imporl pnce based on 

CV AR model is found to be around 0.29 showing that the degrce o f pass-through to MPI 
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is incomplete in the long run. However the estimatcd coeflicicnt obtained Ji-om thc samc 

model indicated that exchange ratc has insignificant cffect on CPT implying abscncc of 

ERPT to consumer prices in the long rUll. Regarding the speed of adjustment, import 

prices were found to adjust by about 98 percent in one quarter for any disequilibrium in 

the long run relationship. The adjustment coefficient [or CPT is estimatcd around -0.022 

which suggest that about 2.2 percent of the di sequilibrium in CPI will adjust towards long 

run equilibrium each quarter. Hence, we conclude that import pricc adjust quickly to its 

long run equilibrium following any disequilibrium in thc systcm, while that of CPI adjus t 

very slowly to its long run equilibrium. 

The result obtaincd from the asymmetr ic model suggcsts that ERP,), to import priccs is 

higher in periods of Birr depreciation than appreciati on which supports the binding 

quantity constraint thcory. In addition, pass-througb to import priccs is found to bc highcr 

in pcriods of small changes than largc changes in the exchange ratc, which supports thc 

menu cost theory when invoices are denominated in the exportcrs' currcncy. The study 

al so tries to esti mate the degree of pass-through in different inl1ation environmcnt in 

order to test Taylor ' s hypothesis. However, no cvidence is found which supports the 

hypothesis in the case of Ethiopia. This could be duc to the fact that the change in 

inflation environment (from low to high) is a more recent occurrence in Ethiopia and 

hence it could be too early to detcrmine the effect of such change on the degrcc of pass

through. 
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6.2 Policy Implications 

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

and monetary policy, the fo llowing policy implications are drawn based on our findin gs . 

The finding that ERPT to import pnces is incomplete in Ethiopia has importan t 

implication about the effectiveness of exchange rate measures w hich arc intcndcd to 

improve the country's trade balancc. Specifica ll y, devaluation measures which arc taken 

to co rrect trade balance might not be effective to the exten t they arc expected due 

incomplete response of import price (and the resu lti ng change in domesti c demand) to 

exchange rate movcments36 This means if import priccs arc less responsivc to 

movements in the exchange rate, the "expenditure-switching" effects might be dampcned. 

for instance, a depreciation of the Birr would increase the price of imported goods 

relative to domestic goods, w hich should- all else bei ng eq ual- reduce the domestic 

demand for imported goods. But, since pass-through to import prices is found to be 

incomplete in Ethiopia, the change in the price of imported goods wi ll be small and hence 

the incenti ve for consumers to switch expendi tures from imported to domesti c goods will 

be reduced. Thus policy makers should take into account the incomplete response of 

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

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

it is shown by Adolfson (200 I) and Smets and Wouters (2002) incomplete pass thro ugh 

36 irrcspect ive o f sevcral other [actors which might determine thc effcc tivencss o f 

cxchange ratc po licy (such as supply factors, e lasticity of forcign and domestic demand, 

availabil ity of substitutes etc) 
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makes the exchange rate channel less effecti ve. In addition, a low ERPT also implics that 

larger exchange rate movements are necessary fo r relat ive price adjustments. 

A low degree of ERPT to consumer prices indicates that nomina l exchange rate 

appreciations might not be an effecti ve mechanism to lower infl ationary prcssures in 

Ethiopia. However, since the pass-through of exchange rate change to import pnces IS 

moderate, it is recommended that a mo re fl exib le exchangc rate rcg ime with a largcr band 

of fluctuation3
) can allow the national bank to promptly respond to both domestic shocks 

and foreign shocks, while bearing less risk of the impact of exchange rate change on 

inflati on. In addition, low ERPT provides greater freedom for pursu ing independent 

monetary policy and makes the adoption of inflation targeting regime relati ve ly easy. 

Another implication is that fluctuations in exchange rates and import prices will have 

modest effects on domestic inflation in Ethiopia un less do mesti c po licy mistakes arc 

made. Therefore, even in a more integrated world econom y, appropriate domestic 

policies still have a signifi cant rol e in controll ing inflation. 

Finall y, ollr results of high pass-t1uough in the casc o f devaluation than apprecia ti on 

shows that devaluati on of the Birr increases inflation (by increasing MP I) in Eth iopia 

more than an appreciati on reduces it, which in turn deteriorates the countries 

competit iveness in international market. Falling to account for th is asymmetry pass

tlu'ough can have important consequences in the sense that not tak ing into accou nt the 

different effects of appreciati ons and deprec iations, the rca l pass-through is not revea led. 

3'/ given our finding that pass through is high in the case of sma ll change in exchange rate 

that large change 
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The estimated importance of the asymmetri c eiTect exertcd by the nomi nal exchange rate 

may pose important dilemmas for policy-makers wishing to aehieve both price stabili ty 

and export competitiveness. Indeed, an important poli cy implication of these findin gs is 

that the different response of import prices to the direction and size of change In 

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

Lastl y, even if the study addresses its objectives there arc still different areas for further 

research concerning ERPT. To mention some, in thi s study the analysis is conducted 

based on aggregate priee ind ices (at macro level). Tn order to invcstigate whi ch sector or 

itcms in the consumption 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 bc executed with a different methodology instead of CVAR mode!. Standard non

linear models such as - threshold V AR- would enable one to get bettcr rcsult concerning 

the asymmetric response of price indices to exchangc rate shocks. 
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APPENDICES 

Appendix A.l: Construction a/Import Price Index (Taken frol11 Loening and 

Higashi, 2010) 

The import unit va lue index of the component i is: 

P* _ Pmi,t'CJm.,it 
1ni ,t - q . 

ml,t 

Where Pm;.! and qmi.l represent the import unit value and the quantity of the component i at 

time I. The overa ll import price index (Pm.!) is a weighted average of all components: 

n 

Pm,t L Wxi,t P'~i,t 
i = l 

Where Wxi ,t 

Note: To construct the index the unit value of major imports 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 

i) Variables Used in the Empirical Analysis at Level 
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ii) Variables Uscd in Empirical Analysis at Fi,"st DiUc,"cnccs 
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iii) Plots ofAsymmetlJI Series 
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Appendix B.l: VAR Lag order Selection Results 

i) V AR Lag Order selection Criteria 

Endogenous variables : DLWCPI YG ap DLNEER DLMP I DLCPI DLM2 

Lag LogL LR FPE AIC SC HQ 

0 433.6927 NA 7.9ge-13 -10.82766 -10.64770' -10.75557 

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 46.6341 5 4.36e-13 -11 .56998 -7.071025 -9.767558 

• indicates lag order se lected by the criterion 

ii) V AR Lag Exclusion W ald Tes ts 

Chi -squared test stati stics for lag exclusion: 
Num bers in [ :I are p-values 

DLWCPI DLNEER DLMPI DLCPI DLM2 Joint 

Lag I 17.40069 47.00 177 0.908023 42.73635 40 .26389 8.18388 1 158.9562 

[ 0.00791 8) [ 1.87e-08) r 0.988860) [ 1.32c-07J 14 .04 e-071 10.224939J l 0 000000 1 

Lag 2 7.665978 44.09297 6.794962 77.42 173 15.34229 11 .19456 153.2235 

[ 0.2636 10) [ 7.08e-08) [ 0.340226) [1.22e- 14) [0.017755 1 [0 .082546] [ 2.22c- 16J 

<ir 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 

-0.050 152 - 0.765496i 
-0.050 152 + 0.765496i 
0.127994 - 0.546686i 
0.127994 + 0.546686i 
0.531278 - 0.090283i 
0.531278 + 0.090283i 
0.012561 - 0.449274i 
0.012561 + 0.449274i 

-0.355277 - 0 109002i 
-0.355277 + 0.1 09002i 
0.277633 - 0.227543i 
0.277633 + 0.227543i 

No root lies outside the unit circle. 
VAR satisfies the stability condition. 

Modulus 

0.767138 
0.767138 
0.561469 
0.56 1469 

0.538895 
0.538895 
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0.449450 
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Inverse Roots of AR Characteristic Polynomial 
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ii) Test fOJo Residual Autocorrclation 

VAR Residual Serial Correlation LM 
Tests 
HO: no serial correlation at lag order h 

Lags 

1 

2 

LM-Stat 

42 .29716 
45.92372 

Prob 

0.2176 
0.1243 

Probs from ch i-square with 36 df. 

iii) Tcst for Rcsidual Norma li ty 

Component Jarque-Bera df 

1 104.6114 2 
2 16.88396 2 
3 2883.356 2 
4 2. 144029 2 
5 113.9991 2 

6 2.896483 2 

Joint 3123.891 12 

Prob. 

0.0000 
0.0002 

0.0000 
0.3423 
0.0000 
0.2350 

0.0000 

iv) Test for Residual Hctcroskcdasticity 

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

Joint test: 

Chi-sq df Prob. 

578.9345 504 0.5432 
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Appendix C: Impulse Response Results of MPI and CPI fa Shocks in 
Other Variables (base line model) 
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Appendix D: Results of Alternative Models 

i) A lternative Modell: reWCl'1 --> yGa p --> LlM2 --> t1NEER --> re M 1' 1 --> re(,1'1 

Response of MPI and CPI to va.'ions shocks in the system 
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ii) A lternative Model 2: rrWCl'1 ---> L1M2 ---> [',NEER ---> yG<Ll' ---> rrM1'1 ---> rrC1'1 

Rcsponsc of MPI and CPI to various shocks in thc systcm 
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iii) Generalized Impulse Response Results 

Response of MPI and CPI to various shocks in the system 
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