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ABSTRACT 

The Delerminanls of Foreign Exchange Risk in EIhiopian COII/merciai Banks 

Gelalle Amellll 

Addis Alwh" Unil'ersily, 2012 

This sIIIJ), /('/"/.1' 10 idellli/j' Ihe d" lermillalll.I' o/jiJreigll exchange risk ill EIhiopiall comll/ercial 

hallks, In Ihis sllld), Ihe qllwltitmil'e research approach \1'0.1' adopted The sOI/l'('e (~f'dala in Ihe 

sllld), wa,l' ,I'econdw)' Jala collectedfi'om cOlI/mercial ballks and the Natiollal Bank of Ethiopia 

cO l'crillg the period /1'011/ 2006-2010 was IIsed, The panel dala collecled was slmislicall), 

({}lII~I'~cd s/Iecijicall)" classiclIllille"r regl'lltiollll/odel IIsed illthc sllld),. The/illdings of'the stlldy 

sho l\ ' that Ihe '/Ilick rmio (llld reI Ill'll on eqllity I/(/I'e sl(f(isticall), significallt relatiollships \l'ilh 

ji,reign exc/",/,!:e risk of' cOllllllel'ciul hanks, III other cases, the sizes, dehl 10 Ll.\sct ratio, 017<1 

dil'idelld pm '0 11/ rmiv h{)\'e 110 slillistically sigllijicwII relmionship lI'ilh commercial banks 

foreign exchllllge risk. 
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CHAPTER ONE 

1.1. Introduction 

In the process of pro\'iding financial services. Commercial banks assume vanous kinds of 

financial ri sks much has been written on the role of the commercial banks in the financial sector, 

both in the acadcmic literature and in the financial press, in other words. Commercial banks are 

in the ri sk business. It is poss ible 10 say that market participants seek the sen 'iecs of these 

financial in,; tilUtions because of their ability to provide market knowledge. transaction efficiency 

and fundin g capability. In performing these ro les they gencra ll y act as a principal in the 

transaction . As such. they use their o\\'n balance sheet to facilitate the transaction and to absorb 

the ri sks as,;oe iated with it (SanlOmero 1997). 

The ri sks ;lsS(lc iatcd with the prov ision of banking services differ by the type of se rvice rendered. 

Difrcrent authors have grouped these ri sks in vari ous ways to develop the frame\\'OI'k s for their 

analyses but the common ones which are cred it risk, market ri sks (which includes liquidity ri sk, 

interest rat ,' ri sk and foreign exchange ri sk). operational ri sks which sometimes include legal 

ri sk. and Illorc recently. strategic ri sk. Among these, thi s study focuses on the foreign exchange 

ri sk. 

Foreign c~e hange is an exchange rate. defined as the amount of one currency that can be 

exchanged per unit of another currency or the price of one currency interms of another currency. 

Foreign exch;IIlge ri sk is the risk that exchange rate changes can adversely affect the value of the 

financial institution 's asse ts and liabilities denominated in foreign currency (S,o under and Cornet 

2007). 
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To faci litak the exchange of one currency to another currency, foreign exchange market plays a 

great role. According to Shapiro 199 1. The Foreign Exchange Market is the financial market in 

-
" 'hich curr~nc i es are bought and sold. that is a transaction entered into where a given amount of 

currency is ~xchanged for another amoun t of eurrcncy. The need fo r the Forei gn Exchange 

Market (commonly relcrred to as the forcx market) developed to f:1cilitate International trade. 

where currencies \\we required to be settled from the country of both the importer and the 

ex porter. There lo r~. it plays an extremd y important ro le in facilitating cross-border trade. 

financial transactions and investment. More recently. it allows borrowers to have access to the 

Intcrnation,d capital markets in order to meet their fi nancing needs in the currency which is most 

conduc i\'e 10 their requiremcnts. 

The major parti cipants in the fo reign exchange market are the large commercial banks. foreign 

exchange hruke rs in the interbank markct. commercial customcrs ' primarily multi ·nat ional 

corporatiulls 11 11(J L'c.:lllra l Banks wh ich intt..:r\'l.:I1c.: from time 10 tim e in th~ markt,;1 to facilitate 

exc hang~ r,lI e Iluctllations or to mai ntai n target exchange rates. Commereial 13anks participate in 

the market by oflering to buy and sell foreign exchange on behalf of their retail or wholesale 

customers as a part of their financia l service. They also trade in foreign exchange as an 

intennediaJ") and market maker. Market makers quote a buy and se ll price on a currency or 

financial instrument hoping to make a profit on the spread that is the difference between the 

buying anci tile selling price. Other financial Institutions, such as brokers, institutional investors. 

insurance companies. Pension and Mutua l found Managers need to manage various portiolios on 

behalf of their clicnts. ancithus participate in the foreign exchange market (Shapiro 199 1). 
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Banks face foreign exchange ri sk due to dealing in foreign currencies, result of the operations in 

foreign countries or dealing with foreign exchange for their own account or for customers 

account (Shapiro, 1991). 

There are Etctors that affect commcrcial banks to expose thcm for forei gn exchange risk. 

Tschoegl (11)')7), class ify the factors claims regarding compctitiveness of international banks in 

the forei gn exchange market due to country spec ific and firm spec ifi c factors. The finn specific 

factors di stinguish itse l f from other finns from the same country. Country spec ifi c filctors 

influcnce the firm s from specific countries in the global market. 

Chamberlain, 1-I0\\"t anJ popper( 1996) try to find firm specific factors of foreign cxchange rate 

exposure in 30 us bank holding companies and observc that , the more f<.m::ign dd)( banks have, 

thc more it is exposed to fo reign exchange ri sk. They a lso find that litt le fore ign exchangc 

ex pos ure Gin be l'.,Xpbincd by the usc ofl~balancc sheet hedged. The estima ted exposure is 

stron gly corre lated lI·ith most of the accounting mcasures. And it is most hi ghly co rrcl3tcd wi th 

th e s ize of the firm. 

Sim il arly, Cho i d al. (1992),conducted a study on 48 largest US commercia l banks, Atinclehou 

&. Gucy ie (200 1 ),studied on Canad ian banks stock prices responded positively with the 

depreciatioll of' foreign currenc ies, Shamsuddin (2009)mentioned that the adoption of' exchange 

rate regime alollg with financ ial system global ization have exposed Australi an banks to foreign 
- , 

exchange ri sk and other previous studies conducted across the deve loped countries. 

In Ethiopia. Martins (2007) studi ed the dete rminant of the real exchange rate in Ethiop ia. In 

particular. he assessed ,,·hether large capital inflows have an impact on the real exchange rate. 
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Ob"iously. like any other macroeconomic factor. the exchange risk factor will not have the same: 

affect in all firms . e hoil & Presed (1995) argued that, rather. the exchange rate risk sensitivity of 

firm s will depend on their operating profit s. financia l strategies and other firm spec ific variables. 

/\ linn level study is necessary to understand whether and why individual firms display varying 

sens itivity to exchange risk. 

Ilowe"er. in Ethiop ia here there arc no as such detai I empirical studies conducted on the 

determinant s of foreign exchange ri sk in commercial banks. Therefore. to fultill the existing gap. 

thi s paper aims to identify the determinants of foreign exchange ri sk of commercial banks in 

Ethiopia . 

The I\?muilling pan uf this chapter is organized into six sections . Sect ion 1.2 presents sta tements 

of the probkili. while sections 1.3 show the broad objectives of the study. 1.4 spcci fic objectives. 

1.5 research hyputhese·s. 1.6 presents the Signiticance of the stud y. I . 7 limitations anci scope of 

the study alill I.S present the organization of the paper. 
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1.2. Statement of the problem 

Each company engaged in international trading is exposed to foreign exchange ri sk since foreign 

r~venues. lor example. are generally denominated in foreign currency. Revenues and costs 

incurred in a foreign currency arc exposcd to cxchangc rate risk. A finn without any foreign 

assets or li abiliti cs. or \\'ithout un)' international tradc. can also be esposcd to currcncy ri sk. 

Exchange rate vo latility cun affect a finn 's competitive position on its hOlllc murket and as a 

conseqtl~ ncl' its profitability (Popov & Sttlt zmann(2003)}. 

Financial activities. such as foreign-currency borrowing or lending. guarantees, etc. represcnt ' 

another kin,l"f source of foreign eschange ri sk. Allayannis and Ofek (200 I) find that exchange 

rat~ ~xposure is positi"dy and sign il icantly related to the level of forei gn debt that the lirm has. 

;\t thi s timl·. io rcign debt can b~ another way to hcdge foreign currency exposure since it 

represents ;1 cash out 110\\' in a loreign currency. It can only be used as u hedge when a finn has 

lo r~ign rC\"C:llllC:S. 

Accord ing tll Soundcr and Cornet (2007), financial institutions usually create open positions by 

taking unh"dged position in a foreign currency in its financial exchange trading wi th other 

linancial in stitutions. Any un hedged position in a particular currency gives ri se to foreign 

currcncy ri sk and such a position is sa id to be open position in that particular currency. 

Specilica ll,. eO lllmerciat bunks. act ively dea l in forei gn currencies holding assets and liabilities 

in foreign d~lllJm in ated currencies. are conti nuously exposed to Foreign Exchange Risk. 

Ob,·ious ly. li ke any other macroceonomic factor, the exchange risk factor \\"illnot have the same 

effect in al l linns. Rather. the exchange rate ri sk sensitivity of finllS wi ll depend on their 

operating pruli ts. linancial strategies and other fi rm specific variables. A firm le"el study is 
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necessary to understand whether and why individual finns display varytng sensitivity to 

exchange ri sk (Choil & Pn:sed (1995) . 

Whenc"er a commercial bank deal s in foreign currency. it is exposed to risk of exchange ratc. 

When these transactions are done on the behalf of custome rs. the risk is al so transferred to them 

and the bank has no exposure. thi s uncertain movement poses a threat to the earn ings and cap ital 

of bank indirectly. 

80th governmcnt owned and pri"ate commercial banks operat ing in Ethiopia . Since, commercial 

banks acti"ely deal in fore ign currencies; they are continuously exposed to foreign exchange 

ri sk. So. the principal concern of th is study is 10 identify dcterminant s of fo reign exchange ri sk of 

commercial h:1I1ks ill Elhiopia. 

1.3. The General objective of th e study 

In the co ntext o f the problems highlighted above. the ge nera l objecti ve of the studv is to identi fy 

the dctermi nan ts of fo reign exchange risk in Ethiopian commerc ia l banks. 

I A The Specific objecti,'cs of the study 

The specifi c obj ectives of the study are ; 

,- To identify the relationship between net foreign exchange ri sk re lative to net asset and 

s izc of the commerc ial banks. 

,- To assess the re lationship between net forei gn exchange ri sk relative to net asset and 

Return on Equit y of the commercial banks. 

,- To ide ntify the relationship bet\\'een net forei gn exchange ri s k rdative tu nct asset and 

banks debt to asset ratio of commercial banks. 
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;;.. To assess the relationship between net foreign exchange risk relative 10 net asset and 

quick rat io of the commercial banks. 

,.. To assess the re lationship between net fore ign exchange ri sk relative to net asset and 

di vidend payout rati os of the commercia l banks 

1.5. The Hl'sl'arch Jlypot heses 

As alread,' di sc ussed. the main ohject ivc o f the study is to identify determents of foreign 

exchange ris~ in eOl11merc ial banks. To achie ve th e objec ti ve of the s tudy. based on the litera ture 

and prior empi rica l studies the researche r develops the following hypotheses. 

iiypofit l!siJ # I 

Tsecoegl (1997) identili es that a bank w ith la rge r asset sca le is more competiti ve in the forei gn 

exchange 111'1I1et and size matters for banks compet it iveness. There might be a relationship 

bd\\een Illreign exchange market and s ize o f the banks. Also accordin g 10 Rhodes ( 1982) \Vho 

argued that. la rge banks might haw hi gher probab il ity to have more customers. Especia ll y, large 

and internat iona l clients fa vor large banks and also have hi gher currency ex posure. The evidence 

provided 11\ Griflin el at (2006) al so supported the idea that there is less exposure in small stock 

group because sma ller firm s in SO l11e countri es have stabl e and growing internati ona l sca les. 

I-I owever, un the other hand, Dominguez and Tesar (2006) argued that small , rat her large and 

medium-sized til'lllS were more likely to be innuenced. Thi s is a lso supported by Hsin el af. 

(2007) who concluded that sma ller lil'l11s ha ve a more signilican t exposure than larger lirms 

because la rge firm s tend to react to in fo rmati on more effic ientl y. Large firms that have la rge 

sca le internat iona l act ivities are usuall y in vo lved in hedging acti vities that contribute to less 

exposure because hedgi ng ou t\\'eighs the adverse im pacl. Therefore. firms with a smal l capita l 
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are expected to be highly exposed to the changes In the international trade environment 

(Yerschoor and Mull er, 2006b). 

In add ition . .I agtia ni ( 1996) fi nds that large banks would give clls tomers the safety signal and 

have ab ili t~ to d ive rs ify their client poo l to enhance risk control. Large banks wou ld be the "too 

large to fi lii" stereotype since governments and regulators arc afraid that bank ruptcy of large 

banks m ight resu lt in financ ial instab ili ty. even financ ial crises. Therefore. bank's customers 

wo uld Chlh)Sc' large banks because of comfortable fe el o r psycho logica l reasons. Size o f the 

banks can he measured as the net asset of the bank. Uased on these and o ther prior cmpirical 

stud ies the 1i.) llowing hypothesis developed. 

If)'l' oili esi.I' # 2 

NO: lIlere is IIU SIWislically significillil relaliunship bellreell nel/oreign CIIrrency 

eXI}()'l"JIre rdw;"e IIIlIel {IsseI (lilt! size uf c(}lIIl11l!rcial hanks ill 

Eliliol'ia. 

N I: There is sl{/{ isl im/~)' signi(icai1l relal iOl1ship belweell lIei fore ign CIIrrel1cy 

exposure relolil'e 10 lIel assel alld size of commercial ballks ill Erhiopia 

There arc als" linn spec ifi c factors that affect fo reign exchange c urrency. Dominguez and Tesar 

(2006) foellsed on non-U.S. firms. examini ng the relationship among finns in e ight industri a li zed 

and dcve l"pillg countries such as Germany. Japan and thc Netherl ands . T hey found that fi ve of 

the eight coun tries. with over 20% of firms and 40% of industries, we re exposed to exchange rate 

movements. Thcl' concl uded that there is a sta ti stica ll y signifi cant re la ti onshi p between 

profi tabi lity as measurcd by Return on Eq uity and exchange rates. 
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According to Solakoglu & Demir (2007) , Higher retums on equity, can ind icate higher ri sk­

taking for hi gher profits and concl uded that retum on equity has a positive impact on the 

banking and insurance sub-sec tors. 

In o ther ca,es. Fo reign exchange exposure is the ri sk of a finn' s pro fit ability and net cash fl ow to 

potentia ll y change due to a change in exchange rates. Fo reign exchange ri sk can sign iti cantl y 

reduce a fi nn 's prolit margin on a business transaction Ma nage rs must limi t a fi rm's exposure to 

changes in exchange rate because pro fit ab ilit y and cash fl ow are two of the ma in ways investors 

j udge a fin n's va lue. Manage rs use fo rward contracts. opti ons and money market transac ti ons to 

hedge potentia l fo reign exc hange risk (Volkov20 I I ). In thi s study the Return on Equity can be 

mcasured as Prolit alier Tax ! Ave rage to ta l Sha reholders' f unds of the comillercial banks the 

1,) ll o\\'ing hypo thesis IVas deve loped bascd on thc these and other pri o r empi ri cal evidences. 

/-fO: There is nu sll/liSlicall), signi/icllnl reillf ionsliip he fll' eenl1etji)l'(' ign 

currem ) ' expusure re/mil'£' 10 nel assel and Relllm un £qllil)' o/Ilie 

cull /II/ercial bal1ks 

HI: There is sial isl ically signi/ic(fnl relal ionship belwee n netjiJre ign cllrrency 

exposure relalil'e 10 n£'1 assel and Relllrn on £ quily oflhe cOlI/lI/ercial banks. 

Hy pothesis # 3 

He and Ng ( 1997) fo und a stro ngly s ignifi cant, but negati ve rela tionship between levcrage and 

exchange exposure fo r the ir sample o f Japanese firms, but Mu ller and Ve rschoor (200Gb) found 

a negative \a ltho ugh Insignili cant) rela ti on fo r European fi nns. 
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Allayannis and Ofek (200 I) find that exchange rate exposure is positively and significantly 

related to the level of foreign debt that the finn has. At this time, foreign debt can be another way 

to hcdge Il)reign currency exposure since it represents a cash outflow in a foreign currency. 

Based on these and other international empirical studies this hypothesis was developed. 

110: TIiere is /10 slalislimlly sig/li/im/ll relulio/lsliip helwee/l /lel/iJreig/l 

clI/.,.eJ/(:\· e.,}}(),\'ure re/alil'e I() )/('1 as,rel (/Ild dehllo ossel I'lIliu ofllie 

C()JJ1l1ll.!rcio/ hunks 

N I : 'Iliere is S/{lli,l1ica/~)' siglli/ico!l/ re/oliollsliip belween nel/ureigll currellCY 

exposure relalil'e 10 nel ussel oml debllv ossel ralio o/ IIie commercial hallks 

lIypothesi" 14 -l 

Nance. Smith and Smithson (1993) suggest that finns can red uce the likelihood or incurring 

linancial di stress by mailltaining a strong liqu idity pos ition This can be achieved by restricting 

holding high levels or cash and marketable securities, so that the propensity to hedge is 

ncga:il'dy related to measures or short-term linn liquidity, Empi ri cal evidence on liquidity and 

exchange cxposure is mixed. Consistent with optimal hedging theory, He and Ng (1997) lind a 

signilicant plls iti vc relation between the quick ratio and exchange exposure. 

NO: illere is no slali,\'licollysiglli/icolll relaliollsliip belweenneljoreign 

currellLJ' exposure relolil'e 10 nel ossel and quick rolio ojlhe commercial hanks, 

N I: 7here is SWI isl icall)' siglli/ical1l relal ionsliip helween nel/iJre ign curre nc)' 

nposure relalil'e 10 lIel {ISsei ami quick ralio oflile cOl1lmercial honks. 
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Hypothesis # 5 

According to Zhang el al (2005). who argued that a high dividend payout ratio implies a 

decrease in the finn 's cash reserve and may also indicate that the firm cannot use hedge 

techniques. it impli es that there is a positive rdationship between the dividend payout ratio and 

foreign exchange risk. And al so He and Ng (1997) find that negati ve but not significant 

coeflic icnt on the dividends payout ratio. Based on these and other international empiri cal 

studies the re searc he r de\'elors the follol\'ing hypothesis. 

/-IV: Fher" is 110 S/alisl ica/~)' signi/icalll r elaliollshi!, belH'eel1nel /oreign wrrency 

1'.\j}()s llI'e re/(I lil 'e 10 llel ossel and dil'idend !'OYOIII rw ios I~/Ihe ("O lllllll!l"c ial 

hll ilks 

/II : 7h<'l'e is slalisliw//l ' sig llijiwill r e/alio llship belH'eCnllel / oreig l1 (' /11 '1' ''11('1' 

expo.'lire rellil i l'(' 10 11<:/ (Issei (ll1d dividel1d !,O)'OIiI I'lIl ills o/ Ihc cOIl /I/{('/'('ia / 

/Jol1 ks. 

1.6 Signilicallcc of the Study 

Thc main pu rpose of thi s resea rch stud y is to find out and eXal11lnC the m::lln firm level 

determinan ts lIf foreign exchange ri sk of Ethiopian commercial banks. This sllldy is conducted to 

allow the identification of the concept and framework of determinants of foreign exchange risk 

in commercial banks. 

The researcher believes that the res ult of thi s research paper wou ld have important for financial 

institutions those dea l ",ith fore ign currency in internationa l market, lise it as a rcfcrence to 

identify firm specilic factors that determine forei gn exchange ri sk and Provide useful knowledge 
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on factors that might have! impact on the foreign exchange risk in commercial banks and banking 

se!ctor in gencral. 

Finally. th is pap"r could be us"d as an initiation for those who are interested to conduct a 

d~tail ~d allli comprehensive study regard ing factors affecting forei gn exchang~ ri sk of 

Comm~rcial Banks. 

I. 7. Limitat;,,,',s amI Scope of study 

Although ana lyzing every finn·sp~cilic le,etor that might explain the fore ign exchange ri sk of 

linn is equ,dly important for all types of organizati ons. thi s research is conducted mainly wi th a 

focll s on tl ,,' I·th iopian commercial banks operated for the past five years. 

In Ctlnducting I"ctors afkcting forei gn ~xchangc ri sk in analysis of Ethiopian commercial banks. 

informatilln lias ma in ly gathered from linancial statements and other disclosures contained in the 

ba nk 's annual reflorts. Ilowev" ... the bank considers most information sensiti ve and fo r that 

matter (leta i led but keep some documents as confident ial. except those contained in the annual 

report and o rt ic ial releases. 

The most " flp ropriate type of sampling design for thi s research would be a non probability 

purposive ':""pling method. The purposive sampling techniques the researcher used may have 

limitati on t<> g~ne ra li ze abou t the ",hole population based on the result of the study. 

Mor~o"'r. 13anks face diflerent types of ri sk in their operation but, due to resource constraint thi s 

stud,> focu ses onl y on the determ inants of foreign exchange ri sks in Ethiopian commerc ial banks 

for the period of live years. This mi ght not give a complete picture of ri sks affected Eth iopian 
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commercial banks. However. it is possible for the future researcher to see in detail the issues by 

using thi s st udy as a steep stone. 

\.8. Organization of the study 

The study has been organized into live (5) chapters. Chapter one deal s with the introduction of 

~ 

the study. It focuses on the background of the study. general objectives. specilic objectives. 

signifi canCl'. scope and li mitation of the study. Chapter two includes th eoretical and empirical 

literature. Chapter three provides a methodology of the study . Chapter Four dea l wit h data 

presentation. findings and discuss ions, Chapter five includes conc lusion and recommendat ions 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 INTRODUCTION 

This chapt~r r~ne\l's prevIous literature and articles that motivated and supported thi s 

investi gati on into foreign exchang~ ri sk exposure, The chapter begins with the brief banking 

hi story. re\ ie\l'ing exchang~ rate developments in Ethiopia and foll o \l '~d by the concepts, 

ddinition and type or loreign exchange ri sk, Alier that, an overview or the rdationship betwecn 

finn va lue alltl foreign exchange rat~ is given, Th~n, the attributes and detcrminants related to the 

ex posure arl' pr~sentcd, Finall y, it rev iew the empirica l studies, di scusses on the issucs of 

determinanl, or 10r~ign eUlTencv ri sk in linancia l and non 1inancial institution rrelm different 

persp~c ti\ ' e , and \I'ith the vicw or giving a thco r~ ti calloundation to the study, 

2.2. The Brie'" nallldllg Ili,tol',\' ill E thiopia 

One can trace th~ hi story or using modern money in Ethiopia to morc than ~OOO years (Pankhrust 

in Belay, I ')<)0), Th is had nouri s h~d in what is ca lled the Axumite era which can stretch from 

1000BC to around 975 AD, Lem'ing that long hi story aside, modern banking in Ethiopia stm1ed 

in 1905 \"ith th~ establi shment of Abysinian Bank based on a 50 years agreement with the 

Anglo-Egyptian National Bank, In 1908 a new development bank (named Socicte Nationale 

d'Ethiope Pour I ~ Development d~ I' Agricu lture et du Commerce) and two other fore ign banks 

(Banque de l'l ndochinc and the Compagnie de I' Afrique Oreintale ) \lere also establi shed 

(Pankhrust (1968) ci ted in Bef'ekaclu, 1995), These banks were criti cized for b~ing who ll y 

lorc ign O\mcd, In 1931 the Ethiopian government purchased the Abysin ian Bank, \\'hich was the 

14 
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2.3 Exchange Rate De\'elopments in Ethiopia. 

Ethiopia's trade policy. which became increasingly inconsistent with some of the 

macroeconLlmic policies especially during the Dcrgc regime. has long been characterized by 

controlled foreign exchange allocation. import quotas. high tariffs. state owned marketing 

exports. export prohibitions. export subsidies and export taxes (Naude and Girma. 1994 ci ted in 

Degefa 20(1). for nearly half a century up until October 1992. the exchange rate of Ethiopian 

currellcy ~l g aills t its n.:ll:n':llc,,: or n:sent.: currency. the US dollar. was determilled h~ governlllc lil decree. 

The cu rrcncy Proclamat ion of 1945. defined the monetary unit of the country as the Ethiopian 

dollar (herc'alkr Ethiopian birr as it replaced the Ethiopian dollar in September 1976) with a 

value of (1..)55745 grams of line go ld. The linkage with fin e go ld , whi eh \\'as in acco rd with 

13reton W(lods Agreement of 1994. automat ically establi shed the exchange rate between the 

national CLJITL'IlC), and other curn:ncit:s with the same arran gc IllL'I1t. 

According l). the official exchange rate of Ethiopian currcncy with US do llar \\'as created (with 

the orticial exc hange rate of 2.48 birr per US dollar) on July 23 , 1945. After almost two decades, 

that is. on 1 .January 1964. the Ethiopian birr was slight ly devalued to 2.50 birr per US dollar. 

Folluwing the col lapse of the Brcllon Woods System in 1971 , the birr was re\'alucd to 2.30 birr 

per US do lla r on 21 Decemberl97!. The subsequent 10% devaluation of the US dollar had 

tcmporarih brought abo ut underva luation of the birr. To realign the Ethiopian birr, it was again 

re\ 'alu~d tll 2.07 birr per L'S dollar in february 1973. From then on, the Ethiopian currcncy \Vas 

pcgged to Ih~ US dollar at the ratc of 2.07 birr per dollar until massive de\ 'al uation of October 

1992. This lixed official exchange rate \Vas left unaltered for two decades desp ite the floating of 
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the major world currencies including the US dollar. In efTect, the birr became over-valued in 

terms of the US dollar as well as many other foreign currencies. 

Accord ing to Kibrct (199-1) cited in Degda 200 1 . all the relevant indicators of exchange rate 

misalignment. particularly the preqlknce of a significant para llel premium. and the fact that the 

real exchange rate is consistently higher than the nominal exchange rate. suggest that the 

Ethiopian hirr has been over-valued since the mid·1970s. 13y considering export weighted index, 

import wei ghted index. and trade \\eighted index. Kidane (1994) cited in Dcgelil .D 200 I. also 

arrived at the conclusion that whether we usc the nominal. real or paralle l exchange rate index. 

all result s asserted the continuous appreciation of Ethiopian birr; the extent of appreci3tion. 

according t,} hi m. was hi gher during the 1980s than the 1970s, 

The O\'LT-\ :tluation of the bi rr lllay be port rayed by the continuous appreciation in real official 

exchange r:IlL' pr ior to huge del'<ll uat ion of the birr in October 1992 contrary to that of the 

paralkl Cxch;lIlge rate. Among the 1~lctors that underlie the poor performance of the Ethiopian 

economy in general and that of the export sector in particular. the over-valued exchange rate of 

the bi rr is considned to play a signiticant role ( Gashaw, 1992; ASl11erom, 1994 ; Haile, 1994; 

l3efekadu <Ind Kebre, 1994),Abreha (1995) cited in (Degefa D.200 1) has also shown this using 

theoretical ;1l1d empirica l models. Over valuation of the exchange rate causes misallocat ion of 

resources in production and promotes investment of resources in rent-seeki ng and soc ially 

unproduc ti \c but privately profitable activities and, hence, reduces the growth rate of output. In 

line \\'ith thi s argument. Stefan Dercon and Lulseged Ayalew ( 1994) cited in Degcfa 2001. 

attested th'lt over-valuation of Et hiopian birr al so reduced the competitiveness of legal exports 

and led to ,ig lIificant smuggling. 
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In the Imperial era. except for some essential consumer items, imports were free from licensing 

or other quantitati\'e restrictions and exporters were required to surrender their foreign exchange 

to commercia l banks at the pre\'ailing orticial exchange rate. The ex istence of macroeconomic 

stability and a relatively liberal trade regime probably reduced misalignment of the actual 

exchange r"te from its equilibrium in thi s regime. However. the Dage regime was characte ri zed 

by persistl'lIt 1'111 in real official exchange rate and steadily rising real parallel exchange rates. 

signil\- ing the oVC!"-\'uluation of the currency. With an over-valucd exchange rate. exports Iwve 

been stagn" ting "hile imports have been ri sing over tillle since 1975176 (Degefa :WO I). 

The Derge regillle responded to the l;lIling competitiveness of legal exports and l(l smuggling by 

ti ghtening it s control regime through stricter rationing of fore ign exchange. by prohibi ting the 

domesti c tr,,,k of many exportabk (notably coflCe) and by providing export subsidies for loss­

making st"ic" -Il"ned exporters (Degcf" 200 I). 

In the hi stor\ of the Derge reglllle. signilicant changes occurred in the exchange and trade 

system during 1977. Reali zing the negati ve effec t of all over-va luation of the birr on the country' s 

trade ba lance and. hcnce. on balance of payments, the Transitional Government of Ethiopia 

(TGE) devalued the birr seven times with an official exchange rate grad ually reach ing 6.25 birr 

per US dollar before the date of unilication in the late 1995. The TGE also introduced the auction 

for foreign exchange in May 1993 in an effort to liberalize the foreign exchange market so as to 

achieve market determ ined exchange rate. The belief at the centre of success ive devaluations of 

ofllcia l exchange r,lIes and the adoption of the auction system is to attract fo reign exchange in 

the parallel market back to the offic ial line and thereby strengthen official reserves. 
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From May 1993 up to the unification of the official and the auction exchange rates on 25 July 

1995. the exchange rate was part ly deternlined by government decree (applicable to the official 

rate) and partly by quasi·market forc.:s (applicable to the auction rate) as represented by 

aucti uns. Since the date of unification. the exchange rates of the birr aga inst the US dollar and 

the resultan t cross· rates have been determined only through the auction system (Dl!gefa 200 1). 

2A. The cllnccpt and definition of Fun'i/:n Exchange I{isk Ex posure 

The gcner,d concept of exposure rekrs tu the degree of change in the firm or industry'S value 

due to the changes in exchang.: rates (EI-Masry. 2006). Foreign exchange exposure is commonly 

de fined as the sensitivity of finn va lue or stock returns to the exchange ratl! movement 

(Yerschoor 'Illd rvtll ikr. 2007: .lorion. 1990). The foreign exchange risk is also represented by the 

Jlossibi lity o f losses as a result o f the adverse evolution of the foreign exchange rate (Florentina 

and Daniel. 2005). An exchange rate is dL'fined as the amount of one currency that can bc 

exchanged per unit of another currency or the price of one currency interms of another currency. 

Exchange rate quotati on may be either direct or indirect. Direct quote is the number of units of a 

local currency exchangeable for one unit of a foreign currency. An indirect Quote is the number 

of units of a foreign currency that can be exchanged for one units of a local currency 

( Faboz i .~003 ). 

L1cssis (20 I 0) delines forei gn exchangl! ri sk as incurring losses due to changes in exchange rates. 

Such loss of earn ings may occur due to a mismatch between the va lue of assets and that of 

cap ital and liabil ities denominated in foreign currencies or a mismatch between forei gn 

recei'·ab les and fo reign payables that arc expressed in domestic currency. 
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According to Greuning and Bratanovic (2009). foreign exchange ri sk is speculative and can 

therefore result in a gain or a loss. depending on the direction of exchange rate shifts and whether 

a bank is net long or net short (surplus or dcficit)in thc foreign currency. In principle. the 

fluctuat ions in thc \'alue of domestic currency that crea te currency ri sk result from long-tcrm 

macroeconomic filctors such as changes in foreign and domestic interest rates and the volume 

alld direction of a countl')"s tradc and capital flo\\'s. Short-tcrm factors. such as expected or 

uncx pec tcd pll liti":l1 ,·\'cnts. ch:lngcd c,\ pectations 0 11 the part of market partic ipants. or 

spec ulation based currency trading may also give ri se to fo reign exchange changes. Al l these 

factors cUn affec t the supply and demand for a currcncy and therefore thc day-to-day movements 

nf the cxch:ln!o!c r<l te in currenc), markets. 

Soundcr :lnd Cornet (2007 . I' 26-1) identifies two types of forcign exchange ratcs in fo reign 

exch<lngc transaction, Spot and fl.rward. A spot fo reign exchange transaction in vo lves the 

il1ll11eLii :lte e,\change rClte of cu rrencies at the current (spot) cxchange rate, When the sdler of the 

asset agrees to deli \'er it immediately and the buyer agrees to pay for the asset immediately. Thus 

the un ique katu re of a spot market is the immediate and si multaneous exchange of cash for 

securit ies or lI'hat is often called de li very versus payment. Forward foreign exchange transact ion 

is the ~xchange of currencies at a specified exchange rate (forward exchange rate) at some 

specified exchange rate date in the future. Market participants take a position in forward 

contracts because the future (spo t) price or interes t rate on asset is uncertain. Rather than ri sk that 

the future ,pot price \\'i ll move aga inst thelll. 
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In conclus ion. the foreign exchange risk exposure is basically the level of ri sk or uncertainty 

driven by changes in foreign exchange rates. These changes affect a finn 's stock returns, 

profitabi li ty. cash tlow and etc . 

2.5. Types uf Fun'ign Excha nge Risk Exposure 

There are th ree types of foreign cxchange exposure. these arc; transac ti on. translation and 

.... co nOllll c l'.\j1l1SlI l\':. 

l. Transactiun cxpusU/'c 

Transact ion nposure occurs when accompan y trades. borrow or knds in a fore ign currency. or 

sd ls fixed ",sets o f its subs id iaries in a foreign country. All these operations involve in time 

decay bet\\een the commiUllcnt o r the transacti on (sale of n asset) and the receipt or ddivery or 

the payment. Duri ng thi s tilll e interval exchange rates will most probably change and the 

company i, e'posed to a ri sk that cou ld be pos itive or negative (Popov & Stutzmenn (2003» 

According to Martin ami Mauer (2003). transactio n exposu re anses from transactions that 

invo lve fu ture cash tl ows in foreig n currencies or occurs when a firm trades, borrows or lends in 

a foreig n cu rrency. He ment ioned that the effects of exchange rate ri sk on spec ific identili ab le 

forei gn currency transac ti ons ha ve a short-term time dimension. Such exposure happe ns when 

this relevant exchange rate changes between the date a transaction agreement is cntered into and 

the date of receipt and del ivery of payment. For example, an importer that has purchase 

cum lllitlllci lts with the United States is nol\' carrying the foreign exchange risk because if the 

U.S. doll ar arpreciates at the time of payment. the importer has to pay more of its home currency 

to buy the U.S. doll ar. This resu lt s in an increase in purchase pri ce and operating cost and at the 

same time. Jcc reases the lirlll 's cash 00\\·. 
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2. Translation exposure 

According to Popov & Stutzmcnn (2003). translation exposure ari ses from converting financial 

statements expressed in fore ign currencies in to the home currency. When a company 

conso li date:; the resu lts of all its fore ign subsidiaries. it has to present a final report to 

shareholders and the numbers in thi s doc ument should be expressed in one currency. All fo reign 

currency dell(l minated assets and liabilit ies as we ll as revenues and costs translated in one basic 

currency. ,\ssets. li abi lit ies. and equity on a ba lance sheet are expressed in historica l values and 

the foreign exchange rate at whieh the currencies trade at the end of the account ing peri od is the 

most proha il ly not the same fore ign exchange !"Dte when the accounts were booJ..ed. If a company 

does this CUIlI ersion at a new fore ign exchange rate. exchange rate losses or profi ts wi ll resul t. 

Translati on risk is basical ly ba lance shee t exchange rate risk and relates exchange rate moves to 

Ihe "a l" 'l\i "11 o f a lo r.:ign subsiciialY and. ill turn. to the consolidat ion of a foreign subsidia ry to 

the parent company's ba lance shect. Translation risk fo r a fore ign subsidiary is usuall y measured 

by the cxpusure of net asse ts (assets less liabilities) to potenti al exchange rate moves. 

In conso li da ting iinanc ial statem~ nt s. the translation could be done either at the end-of-the­

period exchange rate or at the average exchange rate of the period, depending on the account ing 

rcgulations affecting the parent company. Thus, while income statements are usuall y translated at 

the averagl' exchange rate over the period. balance shee t exposures of foreign subsidiaries are 

olicn translated at the prevailing current exc hange rate at the ti me of consolidation (Sounder and 

Corne t ( 2007 . P 376). 
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3, Economic exposure 

Economic exposure measures the change in the present value of the firm resulting from any 

change in the futu re cash Ilows of the firm caused by an unexpected change in the exchange 

rates. Future cash flows can be divided in to cash flows resulting from contractual commitments 

and cash floll 's Irom antic ipate future transac tions. In a way, economic exposu re includes 

transaction exposure in it se lf. Transactio n cxposure is that part o f economic exposurc compri sing 

future cash !l UI\' resuiting from contractual commitments and denominated in fore ign currency. 

HOlVcver, to make a ckar di stincti on between transaction exposure and economic exposure 

transact ion exposure ari ses from contractual commitments and the amounts in to be paid o r 

rccei,'Cd are knOll'll. Wi th econom ic exposure these amount s are uncenain and based on 

cstimates. I'conomic ex posure can be de fined as the future e ffect of foreign exchange changes on 

liquidi ty. ope rations. financial structure and profit (Popov & Stutzmenn (2003)). 

Operat ing c·xposurc. w hi ch is knol\'n as econom ic exposure, is defined as the potential impact of 

foreign exc hange on futu re cash fl ow, li quid ity, financial structure and profit. This exposure is 

usuall y unL'l,na in and dinic uit to identify or quantify and can only be estimated. Economic 

ex posure may ari se fi'om the change in sales price and vo lume based on the elasticity and change 

in the finn 's cost of inp ut as a resu lt of foreign exchange rate volatility (Martin and Mauer, 

2003). Th~ ad justment of se lling prices or costs due to exchange rate fluctuations wi ll affect the 

compditil 'c' positi on of the linn and subsequentl y decrease the finn 's cash flow and value . T hi s 

ri sk is d iff icul t to ide nti fy and quantify as it invol ves currency movements and there is no 

physica l deal ings in vo lved. A pure domestic finn is expected to be exposed to thi s ri sk because 

lI'hen foreign currency depreciates. the customer tends to support imported goods that are 
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relatively cheaper than local products. As a result. domestic sale decreases and reduces the fiml ' s 

profitability. 

Martin and Mau~r (2003) conducted a study that assessed the differences between the transaction 

and ~conoill i c ~xposun: represen ted by short and long-term lags respecti\·c1y. Their findings 

s holl '~d th<ll cash flow erti:cls were gr~aler for long lerm lags than short term lags in the 

exchange r"te movement. This is becaus~ transact ion ~xposure is easier to hedge compared to 

economic l'xposure. which is more difficul t to assess and hedge using tinanc ial instruments. 

They recolllillended flnns to f'ocus on strategies that arc able to miti ga te economic exposure. f'o r 

exampk. geographical positioning of rroduction and sa les. Griffin, Doidge and Will iamson 

(2006) tilCli sed on economic importance and also found significant economic exposure on a 

lirm' s exc hange rate in 0\',:1' eighteen countries. 

1.6. Forl'igll Exdlangr I~ate Volatility 

Int~rnati on al and domestic economic changes. interest rate and purchasing power parity 

in ilu enc~ li,reign exchange rate volatility. The high vo latility or fluctuat ion of the exchange rate 

is alkcted hy Ihe sudden changc in th~ economy, interest rate adjustment and the demand and 

supply of Ihe currency, According to Ooi el el (2009) the major factors that influence current 

~xchang~ r:Jtes may not be the same l'o r future exchange rate movements. For example. the 

c urr~ nt eXl' llange rate might be affected by the export performance of a country. I-I OWC\"Cr in the 

fu turt:. the exc hange rate might instead be affec ted by a suddcn supply shock, political c\'cnts, 

producti \" il \' loss, war. stock markel crash. and hype rinflat ion or by other policy va riables. 

The l'oreigll exchange 1ll0\'emcnt tends to be unstable du ring the economic crisis. The decision 

made by the authority for inter~ s t rate changes lI'ill either increase or dec rease the exchange rate 
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especially when the im'cstor transfers the deposits from a foreign currency with low interest to 

another currency with a higher interest. Besides that. supply and demand of money wi ll cause 

chang.:s to the for.:i gn exchange rate in the short and long run (Ooi el el (2009)) . 

2.7 Foreigll Currcncy Exposu re of COllllllcrcial Banks 

Comm.:rcial banks arc in the risk business. In the process of providing financia l serviccs, thcy 

assume var ious kinds of lin3ncial ri sks. Over the last decade our understand ing of the placc of 

commercial banks \\'ithi n the tinancial sec tor has impro\'ed substantially. Over th is timc, much 

has been written on thc role o f commercial banks in the financial scc tor. both in the academ ic 

literaturc' and in the finan cial press. Su rti ce it to say that market participants seek the services of 

these ti nancia l insti tutions because of thei r ability to provide market knowledge. transac tion 

d"ti cicncy olild fundin g capability. In performing thcse ro les they genera ll y act as a principal In 

the transaction (Sounder and Cornet 2007). 

The lorei gn exchange market is arguably the largest and most liquid of the international markets. 

and large and rapid movements in exchange rates are commonplace. In order to minimize the 

poss ibi lity of linancialloss. it is therefore essential that banks idcntify measure and manage thcir 

foreign exchange risk effectivel y. It is important that these exposures are ident iti cd and , where 

nccessary. hedged, on a timely basis ( Anon Banking guidance note (1999). 

According to Sounder and Cornet (2007), Commercial banks reprcsent the largest group of 

dcpositor\ ' in, titut ions measured by asset size. They perform functi ons similar to thosc of savings 

institutions and cred it unions - they accept deposits (liabilities) and make loans 

(asset).Speci ti ca ll y. while deposits arc the major source of funding, cOl11mercial banks li ab il ities 

usually inclulk sCI'eral types of non depos it source offund s. 
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Any unhedged position in a particular currency gives ri se to foreign currency risk and such a 

position is said to be Open Position in that particular currency. If a bank has sold more foreign 

currency than he has purchased. it is said to be Net Short in that currency. alternati ve ly if it has 

purchased Il10re fore ign currency than it has purchased than it is in Ne t Long position. Both of 

these positillns arc exposed to ri sk as the fore ign currency may filII in value as compared to local 

ur home currency and becomes a rt!ason for substantial loss for the bank if it is in Net Long 

positi on or the fo reign cllrrency ma\' ri se in \',due and cause losses if the bank is Net Short in that 

currency (Sounder and Cornet (2007)). 

Long Position is also kno\Vn as overbought or Net Asset Position and Shon Position is also 

known as f'-et Liabil ity or Oversold Pos ition. Sum of all the Net Asset posit ions & Net Liahi lity 

pos itions is knm\"ll as Net Open Pos ition or Ne t Foreign Currency Exposure. Net Fort!ign 

Currency LXJlos urt! gl\'es the info rmation about the Foreign Exchange Ri sk that has been 

asslimed by' the bank at that point of time. This jigure represents the unhcdgcd posi ti on or hunk 

in all the foreign currencies. A negative fi gure shows Ne t Short Pos ition whereas positive fi gure 

shows Nct Opt! n Posit ion (0' Dogherty & Sclmartz(200 I)) . 

2.8 Thc nl'laliunshi(l between Firm Value and FOI'cign Exchange nate 

Foreign exchange rule tluctuations appear to be affecti ng the performance of firms and industri es 

with an increase in competit iveness th ro ugh structural changes in the economic and business 

environmen t. rhe tlex ibility of the exchange rate has also increased the financial instability and 

insolvency or the finn (Besanccnot and Yranceaunu, 2007). The unpredictable mO\'cmcnt of the 

foreign exchange rate is expected to affec t export and imp0rl acti vities where the firm is req uired 

to closely monitor exchange rates or hedge 10 minimize the exchange loss fro m dealings. As time 
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evolves. finn s that are domestically or internationally oriented discover that their firnl value 

becomes 1110r~ sensitive to exchange rate movements. and that is a challenging issue. Besides 

that. the vulatility that influences trade flows between countries increases the ri sk exposure in 

i111ernationaltrade and linancial transactions. which subsequently rai ses business expenses. 

OI'C[ the past decades. there were many empirical st udies investigating foreign exchangc risk 

exposure. p;tniculariy on the sens iti vi ty of stock returns against exchange rate changes including 

the correiat iull betll 'een , 'o latilities of stock returns and exchange rate movement (e,g, Martin and 

Koutmos. ~ 003: Fraser and Pantza li s. 2003; Pars ley and Popper, 2003; Schena. 2005: Chue and 

Cook. 2007: among others) . These papers focused on the foundation s o f currency ri sk exposure 

and al so hi ghl ig hted the important parameters. 

Including lit,' COSI and rel 'enue structur~ in relat io n to the elasticity of th e input and output 

mark~t. COlltl'"titi, 'e posil ion and pricing stral~gics, Their findings summari zed that there were 

cross section;tI tKolari . Moorman and Sorescu.2008) and time-series exposure differences across 

linns. industri es and cou111ries, which produced mi xed results. findings and implicati ons. 

Foreign exchange exposure varied between countries, which could probab ly be due to the 

economIc situation and structure, changes in the economic policy and the foreign exchange 

n.:gime adopt ~d, For example. Turk ish finns were found to be highly cxposed to foreign 

exchange risks and their I'a lues were s ignifi cantly inOuenccd by exchange rate fluctuations due 

10 a hi gh intlationary environment and a rapid deprec iation of its currency for the last few 

decades (KiYlllaz. 2003). Chinese-listed firm s, despite the currency peg, experienced signifi cant 

foreign exchange exposure particu larly aga inst the Japanese Yen (Schena, 2005), 
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Funhennore. Brahmasrene (2002) discovered that Thailand's real exchange rate is significantly 

atTected the' bi lateral trade balance between Thailand and its major trading partners such as 

Japan. resulting in Thailand's trade deficits. Japanese firms were found to have an adverse 

impact on thc depreciation of Y cn. but they have actua lly been able 10 respond to the 

una\'oidabk appreciation of the Yen that was anticipated (Jayasinghe and Tsui. 2008). 

Fraser and l'antzali s (200-1) used the tirm-specific foreign exchange indices (instead of the 

common Il,reign exchange' rate intkx) and lound a hi gher number of tirms with signiticant 

exposure. Thcy al so commented that firm s operati ng in Central America had more exposure than 

tirms in th e' As ian crises region. This evidence supports the idea that firm s with subsidia ri es or 

affi li ates in /lll'cign countries or abroad will be aft<.:cted by the currency Iluctuations of both 

countries. Ilartram (2007) also documented that nonfinancia l firm s were significantl y exposed to 

(a t least) one lIf it s major trading partners' currency, such as the United States. 

Domingul"l and Tesar 0(06) focused on non- U.S. linns, exanll l11ng the relationship among 

linns in e igh t industrialized and de\'eloping countries such as Germany. Japan and the 

Netherland s. They found that fi ve of the eight countries. with over 20% of firm s and 40% of 

industries. were exposed 10 weekly exchange rate movements. They concluded that there IS a 

stati sticalh sign ilicant relationship between profitability as measured by stock returns and 

Exchange rates. The exposure beta magnitude towards the U.S. dollar ranged from 0.2 to 0.7. 

Furthcrmore. the research conducted by Mun (2007), which tested the cross marKet corre lation 

bd\\"Ccn the intnnational stock market of mature markets in relation to the U.S. market, 

di scovered lhat higher exchange rate variability increased local equity market volati lity. 

HO\\·e\·cr. it dccreased the U.S. stock market \·olat ility. The exchange rate expos~'e was strongly 
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corre lated to local equity market returns instead of the U.S. market returns. When the local stock 

market wa, do wn. internationa l investors s\!eking bettcr returns in the U.S. stock markets would 

transfer fu nJs out o f loca lmark\! ts. causing the local currency to dcpr\!ciate. 

,\lthough. I'rc\ 'ious li te rature r\! views showed that the foreign exchange exposure is s ignifi cant to 

exchange utI' shocks . ther\! arc still many empirica l studies that fo und no strong e\" idenc\! to 

support tk si gni ficance o f ex posure \Senteney. Bazaz and l'e)'\andi. 2003; Guo. Neely and 

Iligbee. 2U(7). Tn im prove r,'sea rc h fi ndi ngs. Bod nar and Marston (2000) developed a model of 

fo reign exposure us ing three variables such as percentage o f firm s ' revenues. ex penses 

denom inJt ,'d in foreign cu rrency and profit rate . 

1100\\:\ 'er. the result s still showed loll' exposure among the sample (i nns because these fi rms 

\\'ere presulllcd to have the a bilit), to match their fore ign cu rrency revenues and costs. leav ing 

them wi th liltk net ex posure. Bes ides that. multinationa l (inns al so shielded themselves fro m 

foreign exdlangc exposure by creating offsetting foreign currenc), costs such as locating plants 

abroad, Tula)' (2003) , in hi s research that mcasur\!d economic exposure of indiv idual T urki sh 

companies using the market ret urn approach. found that onl y 12% o f sample finns had a positi ve 

and s ignifi cant economic exposure. This concludes that there is no difference in signi ficant 

exposure b" tll'cen econo mic and transacti on exposures, 

Ilo\\'e\'er. the stud y denoted that the proporti on and mean exposure coe ffi c ient were high fo r 

expo rter linn , compared to non-exporter. In add it ion. Mu ll er and Verschoor (2007) di scovered 

that onl y a :;mall percentage o f (inns had significant exchange rate sens itivity and the signifi cant 

Ic\'e l of currency risk ex posure decreased when the measurement was calculated on a portfo lio 

leve l inste"d elf finn le \ 'e l. 
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2.9 Size and Direction of the Exposure 

Prev ious studies had proven that the sizc and dirccti on of exposure were not consistent across 

countries. !inns and time. The ex posure might be nega ti ve o r positi ve depending on the business 

nature of the lirms and industries. or natun: of its foreign activities. Exposurc could vary from 

the large pllsi ti\ 'c net exposure of exporting firm s to the large negative net exposure of importing 

linns (Mcken7.i e. 1998: 130d nar and Marston . 1000). The large pos iti ve exposure elasti city 

shO\\'cd th :l t I(l rei gn currency re ve nues exceeded Illreign c urrency costs \\hae the cxport­

oriellled linns experienced a large increase in profits whe n the do ll ar depreciated 

Thc size \If exposure due to depreciatio n or app reciation varies and changes across stocks and 

industri es :IS time \·\·o l\·cs. The heta coeflic ient used in the Aq uino (2005) research rcpresented 

the exposure of s ixteen ind ust ry portfo lios towards the exchange rate flu ctuati ons. The result s 

Sllll\\ed th"t :tli portfo lios deno ted nega ti : e betas and ind ica ted that a positive change in the 

exchange r: lte th :\I reprL'sented c urrency deprec iat ion decreased the returns of the port fol io. 

subsequent ly increas ing the ri sk premiullls. The average beta of -0.0 189 implied a n average 

1..16% mont hl y ri sk premium for the average portfo lio. Apart from that. in the EI-Masry (2006) 

study. the result al so denoted a pos iti ve fo rei gn ex posu re coefficient that ind icated that lo wer 

(hi gher) rc: IUrllS were assoc iated with deprec iation (appreciation) of the currency. A negati ve 

exposure ind icates the contrast effect. 

Therc arc studies that argue tl lJt the level of significance and sign of exposure est imates depend 

Oil the elastici ty of demand and competitiveness. For the purposes of examini ng the exposure 

elasti c ity or competing and co lluding expo rters. Dek le (2005) se lected Japanese firm s as the 

sJmple for his research. The competitors' structure of foreign markets and finn leve l 
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characteristics - as we ll as substitutabi lity between forei gn and export products and type of 

competition among exporters - were used to determine whether a firm was competing or 

colluding. Ili s findings concluded that exporters that collude in the foreign market were more 

exposed than when they compete. especially when foreign and Japanese goods were highly 

substitutable, Thi s resulted in a f(ill in the profit margin of Japanesc fi rms when the Yen 

appreciated bL'cause: fore:ign saks became: smaller in Yen, 

Apart fi'OIll that. Ne: w Ilampshire: e:xporte:rs had a currency compet iti ve: "dl'antage based on a 

purchasing power parity exchange rate with their major trading partners such as Canada and the 

United Kingdom. and conti nucd to benefit from thc weakening dollar (Becker-13lease and Kaen, 

~OO): KaeI1.~()06). 

In a recent st udy (Liu and Fung. ~009). curre:ncy depreciation actually increased export , domcstic 

saks. total sales. va lue-added and productivity. Currency depreciation had a positi ve rel3tionship 

I\'ith productil'ity. which showcd that deprec iat ion does improl'c the productivity of a finn. It 

concluded that a finn ""'S act ually ga ining or benditing from the depreciation of a currency. but 

suffered when it ap prec iated. 

Firms with stocks with abnormally high positi ve or negative foreign exchange sensitivity tend to 

be in a fin 'lll cial distress and as a resu lt , may face high volat ility in cash flolVs, consequent ly 

lowering the:ir expe:cted return especia ll y in the presence of high leverage (Kolari, Moorman and 

So rL·scu. 2UOX) . The relationship between ex pected returns and foreign exchange exposure 

appear to be an il1l 'crse U shape. which is illustratcd in their study. and not li nea r as proven in 

past studic,. Thc implication is that firm s and investors are obviously concerned about the 

magnitude of lorei gn exchange ri sk exposure. 
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2.10 The Det~rminants of the Foreign Exchange Risk Exposure 

The differences in exposure found in empirical studies arc actually caused by many reasons. The 

determinanl s of exposure found in many studies arc linn size. firms' assets. liquidity, leverage 

level. mullina tiona l Sial us. the rati o of fore ign sa les and purchase considcrin g the 

compeli ti l C' lle'SS. g roll1h, hedging and time ho ri zo n (Chow and C hen. 1998 ; Williamson, 200 I; 

Chan, 200": Ilartram. 200-1: Chue and Cook, 2005: Dominguez a nd Tesar, 2006: Doidge el 01., 

2006: Mu lle r and Verschoor, 20(7 ), Presenled heloll' arc' litcralure re" iell's thai d iscuss the 

app li cable ' "ld re levam delCrmi nants for thi s study, 

2,1() , 1 Fi r", Siz~ 

The s ize "I' Ihe linn pbys a ro le in determ ining Ihe exposure (EI-Masr)" 20(6). Us ing U,S. 

phannace lll ic," linns as samples. Chan (2002) di scovered that stock rcturns of generic makers do 

1101 appear 10 be COlTe b led wilh changcs in lire exchange rale because these firm s tend 10 be 

smaller lin ns lI'hcn compared 10 proprie lary producers, who hal'c hi gh markct capilal izali on. The 

ev idence pro l'ided by Griffin el 01. (2006) a lso supported the idea that there is less exposure in a 

sma ll slock gro up kcause small er finns in some counlri es have stable and g rowing internati ona l 

sal es , T hese linns lend to oUlperform when the currency deprec iales. Vygodina (2006) llsed the 

Granger ca llsa lit y lest to ex plo re the relationsh ip and discovered that both la rge-cap and small ­

cap are co-inlcgrated lI'ith the foreign exchange market but the uni -direct ional causality indicated 

that on ly large-cap slock prices were influenced by changes in the exchange rate fro m 1995 to 

2003, 

HOII'ever. lli l Ihe other ha nd , Dominguez and Tesar (2006) arg ued thai sma ll. ralhe r la rge and 

medium-siLcJ firm s lI'Cre morc likely to be in fluenced. T his is al so supported by I-l s in et al. 
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(2007) who concluded that smaller fimls have a more significant lag exposure than larger firms 

because l arg~ fiml s tend to react to information more efficientl y. Large fimls that have large 

scale internat ional acti\' iti ~s are usually in\'o lv.:d in hedgi ng acti vities that contri bute to less 

exposure b.:cause hedging out\\'~igh s the: adv~rs~ impact. Therefore. firm s with a small capital 

ar~ ~xpeetcd to b~ highl y expos~d to th~ change:s in the international trade: environment 

(Vcrschoor and Mul kr. 2007) Jorion (1990). Booth and Rotenberg (1990) and Choi and Prasad 

( 1995) and I)" Jong ct :II. (2006) cit<:d in U-M:lsry (2007) fo und posit i v~ associat ion between 

forei gn saks ratio and ~xchang~ rate exposure. Doidge et al. (2002) cited in EI-Masry (2007) 

found that linns' fore ign activities are broadly and significantly related to exchange rate 

cxposure: and that. alkr controlling for these acti vit ies. large firm s arc more sensitiw to currency 

movcment> than small linns. On the other hand, linns with a higher fra ction of foreign dcbts 

have more' ncgati\ 'c lo reign exchange rate exposure. though this resu lt is stati sti ca ll y 

ill s i gil i li ct1ll t. 

Shin and Sll~ne n (1999) cited in EI-Masry (2007) lound significant evidence that the US small 

multinational linns arc exposed to forei gn exchange ri sk and benefit from a weaken ing in the 

internation,d va lue of the US do llar. This study also argues a smaller but signi ficant negat ive 

effect fo r large: linns \\'ith forei gn operations. Solakoglu (2005), in hi s study on the exchange rate 

~xposure o( Turkish companies for the pcriod between 200 1 and 2003 . found that the size of the 

firm and the share of export revenue in total revenue have a nega ti ve effect on the exposure 

Ic\·cl. 
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2.10.2 Lcnnlgc (dcbt-to-asscts) 

Leverage is a common proxy for the likelihood of financial di stress. Being a major ' fi xed claim' 

aga inst the cash flows of the finn. hedging becomes more va luable as leverage rises (Nance. 

Smith and Sm ithson. 1993). Further. potenl ial underin vcstmcnt (Myers. 1977; Froot. Scharfstein 

anu Stein. 19')3) is more of a probkm in high debt li rms. Other things being equal. the theori es 

of hedging imply that lirms with higher levcrage ha\'c lower levels of exposure. 

I Ie and Ng ( I ')97) Jaund a stro ngly signiJi cant ncgativc relation between leverage and exchange 

exposure Il l!' their sample of Japanese lirms. but Muller and Verschoor (200Gb) found a negati ve 

(although Insig ni licant) relation for European firm s. They use the long-term debt-to-assets ratio 

as the Measure of firm- spec ific levcrage. The model of Froot. Scharfstei n and Stein ( 1993) 

preuie ts that linns with part icularl y cost ly ex ternal linancing, such as those with conside rable 

grea tcr gn)\\ th opportunit ies or li rms whose assets are large ly intangible (Titman and Wessels. 

1'.>88). bene tl l the most from hedgi ng. 

Chambcrbin. I-I o\\'e anu poppcr(1996) analyze the independe nt vari ables explai n 25-40% of the 

est imated ItJl"'ign cxchange exposure .they observe that the more foreign de bt banks has. the 

more it is cxposed to fore ign exchange ri sk. They also find that little foreign exchange exposure 

can be ex pl ained by the usc off-balanccsheethdging. the estimated exposure is strongly correlated 

\\ 'ith mos t " rthe ;Iccolillting measures. And it is mos t highly correlated with the size of the firm . 

Ilowcver. \\'c think that the size it self cannot be a source of exchange rate ex posure. The bigger 

the linn. the more roreign traders it has, and the smaller the firm , the more it is focused on its 

local market. So it 110t is surpri sing to sec higger fi rms hav ing a bigger ex posure of foreign 

f:xchange ri sk. 
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Financial act ivities. such as foreign-currency borrowing or lending, guearantees,etc represent 

another kind of source of foreign exchange risk. Allayannis and Ofek (200 1) find that exchange 

rate exposure is positively and signilicantly reiated to the level of foreign debt that the firm has. 

At thi s time. foreign debt can be another \\'ay to hedge foreign currency exposure since it 

represents ' I cash out!lOI\' in a foreign currency. II can only be use as a hedge when a finn has 

foreign re l'enues. 13 y COlllraSI. imports. which al so represent a cash out!lows in a fore ign 

currency. cmnot be hedged through I()reign deb!. 

2.10.3. Hclurn on Equity 

I:oreign .:.\c·hange ex posure is the ri sk of a fi,m 's prOfitabi lity and net cash !low to potentiall y 

change due tll a change in exchange rales. Forei gn exchange ri sk can significantl y reduce a firm's 

profit margin on a business transact ion Managers must limit a finn' s exposure to changes in 

exchanflc r;rk' beca use prolitabi lity and cash !low arc two of the main wal's investors judge a 

li nn's va lue, \1anagcrs usc fo rward contracts. options and money market transac tions to hedge 

potential fllr\:i gn exchange ri sk (Volkov20 II ). 

There arc ;,!s,) firm spec ilic fac tors for foreign exchange currency. Dominguez and Tesar (2006) 

focused on n(l n-U.S. firm s. examining the relationship among firms in eight industrialized and 

developing Clluntries such as Germany, Japan and the Netherlands. They found that fi ve of the 

eight count ries, \\'ith over 20% of firm s and 40% of industri es, were exposed to exchange rate 

mowments, They conc luded that there is a statistica ll y significant relationshi p between 

profitabilit ) as me;Jsured by Re turn on Eq uity and exchange rates. 
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According to Solakoglu & Demir (2007) . Higher returns on equi ty. can indicate higher risk­

taking for higher profits and concluded that return on equity has a positive impact on the 

banking and insurance sub-sectors. 

2. 10..1 Quick ratio and di,·idcnd payout ratio 

Nance. Smith and Smithson (1993) suggest that firms can reduce the likelihood of incurring 

financial di stress by maintaining a stro ng liquid ity position Th is can be achieved by restrict ing 

the dividend payout or b,· holding hi gh 1c,·c1s of cash and marketable securities, so that the 

propensity to hedge is nega ti"cly rdated to measures of short·term firm liquidity. Empirica l 

evidence UII liquid ity and exchange exposure is mixed. Consistent with optimal hedging theory. 

I Ii: and Ng (1997) find a significant positive rela ti on between the qui ck ratio und exchange 

exposure and an invcrse relation bd,,·ccn exposure and the dividend payout ratio . 

IVIl11k r and \ · ~rschoo r (2006b) lInd a negati ve bu t insign ificant coe flicient on the qu ick ratio 

term. but their linci ing on div idends bei ng negat i,.e related to exposure is stronger. They use the 

quick ratio 'IS the measure of short·te rm finn-level liquid ity. and the dividend payout rat io. 

Zhang et al (2005) studied that. a high dividend payout ratio implies a dec rease in the firm 's cash 

rcserve and Illay al so indicate that the finn lacks profitable investment opportunities .the positive 

sign of the di,·idend payout ratio is consistent with the forei gn exchange ri sk. 

2.11. Empirical Study Analysis 

Foreign Cu rrency Ri sk is an important source of ri sk for the bank ing industry and diffe rent 

studies h~, ~ been donc in different parts of the world. Papaioannou (2006) forei gn currency 

exposure and risk management is very important for the finn to avo id any vu lnerability from 

exchange ratcs Iluctuat ion which can affect the profits and assets val ues in a negati ve way. 
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A study conducted on 48 largest US commercial banks (Choi, at el 1992) for the period 1975-

1987 sho\\\:d that effects of exchange rate depend on the Net position of the bank in foreign 

currencies, .. \ecording to them. when banks had positive net position. depreciation of foreign 

currencies Ilegatiwly afli:cted the stock pricc:s of banks bcforc year 1979 and after 1979 banks 

stock retUrllS respondcd positively with the depreciation of foreign currencies as banks had 

changed li'om positi v<.: to negati\'e net open positions, In a similar study on Canad ian banks 

(i\tillLkhou <'\: Guey ie. 20(1). it is Illlllld out lor the Canad ian l3anks that stoc k prices respondc:d 

positivc ly with depreciation of foreign currencies , 

Fluctuation, in the lore ign exchange rate lorce the changes in thc portfolio returns as uncerta in 

I'uture <.:Xch:ul :;e rates transbte the returns on investments denomi nated in foreign currencies into 

US dollar returns, Foreign exchange ri sk can be managed if the divers ification of portfolio is 

cl one across the assets in dilTere nt currcncies, Cash nows of a portfolio can be affected or 

changed b,\ the usage of de rivati ve sccuritic:s, The usage of cUITl:ncy derivatiws addi tionall y 

reduces the risk of whole diversilied portlo lio (Abkcn & Shrikhande. 1997), Currency 

Dcri\'atives are not only helpful in hedging the loreign exchange ri sk of the finns and institutes. 

howc: vc: r. due to information eflicicncy resultant of usage of currency derivatives makes the 

currency lllarkets more enicicnt and exchange rates less forecast able (Liu, 2007), 

Different traditiona l types of forcign exchange risk i,e, translational , transactional and econom ic 

ri sks wc:rc rc\ ic\\'ed, Also differcnt ways and strategies for managing foreign currency ri sk wc re 

analyzed aillng \\'ith advantages and di sadvantages of each strategy and technique, Addit iona ll y, 

best practices widc ly spread were out lined along with data on financial deri va tives and hedging 

practices b,' US finns, Sources of ri sks for banking sector have been investigated by many 
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researchers in different economies. Daugaard & Valentine, (1993) worked out different sources 

of ri sks ami they found out that stock prices of banks have relationship with different variables 

like interest rates. exchange rates. banks profitability and market ri sk factor. Accord ing to them 

during the period from 1983 to 199 1. share prices of banks responded with the appreciation of 

the Australi an Do llar. 

Irio & Fall (cUOO). studied foreign e,\change ri sk in industries in Australia including the banking 

sector. Accord ing to them. banking industry as a whole do cf/i:ctivc forei gn exchange ri sk 

managemen t and there fore. thi s type of ri sk is insigni licant in pricing bank ing compan ies stocks, 

Foreign E,\c'hangc Ri sk is also fo unei out to be one of the major sources of ri sks in African 

Region , " 'a lk r & Tell'otlflls. (200-1) investi ga ted the lore ign currency exchange rate exposure of 

the Illajor ell illmercial banks in South Ali'ica lI'ith the help of augmented market model. 

Accordi ng to thi s stud\'. all the major fou r banks in South Africa ex hi bit the foreign exchange 

ri sk and the Net Asset posit ion in lo reign currencies is a weak pred ictor of foreign exchange risk. 

Shaill suddill. 12009) mentioned that adoption of Ikx ible exchange rate regime In 1983 along 

with linancial system globa li zation have exposed Australian Banks to new ri sks along with new 

opport un it ic':;, Accord ing to him small banks arc illllllune to changes in interest and exchange 

rate, Cho'h ing the suitable hedgi ng strategy is often a difficult task due to the difficul ti es 

involved ill measuring prec isely curren t ri sk exposure and deciding on the suitab le degree of ri sk 

expo,ure that ought to b~ shielded. The need for fore ign exchange ri sk management began to 

arise alier the rai l o r the Bretton Woods system and at the end of the United States dollar peg to 

go ld in 1973 {1' apa ioannoll 200 I) The issue of fore ign exchange ri sk management for firms in 
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non-financial sector is independent from their principal business and is usually independently 

handled with by their corporate treasuries. 

In most of the firm s there are independent committees who function to oversee the treasuries 

strategy in l1lanagi ng the foreign exchange ri sk (and interest rate ri sk) (Lam.2003). It clearly 

shows the il1lportance of the fact that linns give a significant attention to ri sk management issues 

and technique-so Cont rari\l·ise. international invcstors usually usc their underlying assets and 

liabilities tu I1tanage forei gn exchange ri sk. Si nce the currency exposure of internati onal investor 

is maj orl y rclated to translation risks on asse ts and li abi lities held in foreign currencies. they tend 

to consider foreign currc'ncics as a separate asset class, totally separate from other asse ts. 

requiring a currency o\'erlay l1landate (A llel1. 2003 ). 

Banks usc Deri"atives to manage toreign currency ri sk. A rev iew of literature on usagc of 

,icri",ni\'es and banks' t()reign exchange risk is givc:n hc:re . Thc:re is much of lileralllre which 

shows thai Itlreign cu rrency managemenl too ls significantly reduce foreign currency exposure. 

One of such sllldy conducled on il (A llayan ni s. George. Ofek, & Eli , 2001). using S & P 500 non 

linancial firms wilh Ihe help of mulli"ariale analysis suggesled that wilh the use of fore ign 

currency cicri"alil'es, forei gn exchange risk is significanlly reduced. 

I I lie Ilawa .'\u Yong. r:an~ & Chalmers. (2006) In vesligated derivative aclivilies in banks in the 

As ia Pacil ic region and Iricd 10 discO\w Ihal level of derivalive usage is linked \I'ilh the 

perceptions (If market aboul inlerest rale and exchange rates. They did not find any signiticant 

rdationshi p bc:l\\"ecn dcrivalive aClivitics of banks and exposures. 
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Hedging al lo\\s tht! commercia l banks to manage foreign exchange risk but hedging itself poses 

additional ri sk to bank. (Gandhi 2006) in the paper for "The Chartered Accountant" for Instt. Of 

Chartered . \l'countants of India is mentioned that currency derivati ves like currency futures. 

currency I()("\\mds. currency s\\aps and currency opti ons help in hedging foreign exchange ri sk 

of linns and othcr \\ays of hedging including o n~sett ing positions against the underl ying assets 

and money markets arc thelll seives ri sky. Hedging and hedging ri ght are two different things. If 

the hedgin !,! is nut dune prope rl y in the right \\·ay. it itself can becollle a seri ous source or ri sk and 

have potcntialto pose a seri ous linaneialloss to the finn. 

The linane i,,1 sector. several studies sllcceed in identify ing a significant interest rate ex po-sure 

t()r U.S. e(l mpanic'x (Mitchd l I'JS'J . Seottll'eltTsOn 1986. Martin/Keown 1977). There is sOllle 

el·idc'nee th ,n the size and the signilieanee of the illlnest rate exposure depend on the esti mation 

pe·riod (K anl'/Unal 1988) and the type of instit uti on (Chen/Chan 1989). /\ comparat ive study 

linds sig-ni licant interes t rate exposure for portfolios of Cunud ian. German. I3rit ish and Japanese 

bunks. but not for portfolios or u.s. banks wi th regard to changes in long-te rlll nat iona l and 

illlcrnation,iI inter-cst rates (Mad uraiZarruk 1995). 

SOllle of the Illost reccnt studies of the interest rate sensiti vities of linancial institutions are of 

particular ill terest ill the cOlltex t of thi s paper as they incorporate nonlinear interest rate effects by 

employ in g AI{CH and GARCH mode ling (e.g, Neuberger 1994, Song 1994). Interest rate ri sk 

appears to be compcnsatcd with a time·vary ing ri sk prcmium for periods of important interest 

r,tIe lolmilit \" (Flannery et al. 1997). Result s based on a GARCH-M model indicate a significant 

ncgatil'e eft"ec t ot" the long· term interest rate on bank stock returns. The \"olat ility and ri sk 
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premium of hank stocks is empirically detennined by interest rate volati lity (ElyasianifMansur 

1998). 

Foreign Cllrr~ncy options are th~ derivative instrum~nt that gives the buyer of that option the 

right but Ill\[ Ihe obligation 10 cxerci s~ a specific transaction in the currency pair underl ying the 

r~sp~ctiv~ d~riYativ~ contracl. It emitles th~ buya of the option the flexibility of exercising 

s~nkmelH uf that option or nol. Th~ artick focused on the dynamics of hedging foreign 

exchange ri sk " 'ith th~ usage currenc \, options applications. Indeed, the forei gn currency options 

arc one of the best tool s avai lable for hedging foreign exchange exposures in different fore ign 

exchange Illarke t condit ions. like volatil e market conditions. stagnant , bullish or beari sh (Gand hi 

~OOG). 

(Manins (2007). studies th~ R~al Exchange Rate in Ethiopia. Specifically. thi s pap~r in\'Cs ti gat~s 

th~ d~ t ~nllin'"lIs uf th~ r~a l exchange rate (RER) in Ethiopia. In panicular. it assesses II'h~ther 

large capital inflows (e.g. fore ign aid and relllinances) have an impact on the RER. The results 

suggest two main (long-run) detenll illJnts of the RER in Ethiopia: trade op~nness is found 10 be 

corrdated " 'ith I{ER d ~prec i ations. while a positive shock to the terms of trade tends to 

apprecia te the RER. Foreign aid is not lound to have a stati stically significant impact, while there 

is onl y we;11; ~v idence thatlVorkers' rcminanccs could be associated with RER appreciations. 

2.12. Summery and Cu nclusiun 

G~nerall y . I(lr~i gn exchange ri sk as incurring losses due to changes in exchange rates. Such loss 

01" earnings m"y occur due to a mismatch between the va lue of assets and that of cap ital and 

liabiliti es denominated in lore ign currencies or a mismatch between fore ign receivables and 

foreign payabks that are expressed in domest ic currency. 
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According [0 Greuni ng and Bratanovic (2009), foreign exchange risk is speculative and can 

therefore result in a gain or a loss. depending on the direction of exchange rate shifts and whether 

a bank is net long or net short (surplus or ddicit)in the foreign currency. In principle. the 

Iluctuation, in the value of domesti c currency that create currency ri sk result fro m long-term 

macroeconomic factors such as changes in fore ign and domestic interest rates and the volume 

and direct iun of a country ' s trade and capital fl ows. Short-term factors. such as expected or 

unexpected I'u liti cal e\"ents. changed ex pec tati ons on the part of market participants. o r 

specu lation based currency trad ing may also g ive ri se to foreign exchange changes all these 

fac tors can afkc t the supply and demand for a currency and therefore the day-to-day movements 

of the exchan~e ra te in currency markets. 

Foreign exchange ri s k is ge nera ll y considered to compri se of transact ion ri sk. economic ri sk and 

re\'alua ti on ri , k. Transaction risk is the price-based im pact of exchange rate changes on fore ign 

reeei"abk , and fo reign payab les . that is. thc difference in price at which they are co ll ected or 

paid and th e pri ce at \\"hic h they are recognized in local currency in the financial statements of a 

bank or corporate entity. Alten13ti vely known as business ri sk. economic ri sk relates to the 

impact o f exchange rate changes on a country ' s long-term or a company's compctitiYe positi on. 

With incn:asillg g lobali zation. capital moves quick ly to take advantage of changes in exchange 

rates and tllerd'ore devaluations of fore ign currencies can lead to increased compet ition in both 

ove rseas alld Jomcstic markets. This phenomenon makes thi s component of fore ign exchange 

risk \·cry critical lor its Illanag~mcnl. 

The th ird ,·omponen t. rC\'a luation or transla ti on ri sk an ses when a bank 's fo reign currency 

positions are reval ued in domesti c cu rrency. and when a parent instit ution conducts financ ial 
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r~poning or periodic consol idat ion of financial stat~ments. Banks conducting foreign exchange 

op~rations are also exposed to foreign exchange risk in forms of credit ri sks such as the default 

oC the count~rpany to a fore ign exchange cont ract and timc-zone-related settlement risk. 

A simpk and common approach to exchange rate ri sk measurement is to limit the size of open 

posit ions in each currency. Net open position (the difference between assets and liabi li ties 

denom inall"d in foreign currency). Measuring a bank's fore ign cxchange exposure is achieved in 

tIm success il'e steps. First the tlll:asurement of the exposure in each single currency and then the 

measurement of the owrall foreign exchange exposure resulting from a mi x of different 

positions in sCI'era l forei gn currencies .. There is much of literature which shows that foreign 

currcncy nlClitagemcnt tools significant ly reduce foreign currency exposure. Generally. banks 

need to del 'ise management inlo rlll ation systellls they allow access to marKet inlormation and 

produce timeh' reports to d"i"ectivdy monitor and control their exposurc to foreign exchange rate 

riSK. 

The above empi rical evidences are conducted ac ross countries regarding to foreign currency riSK. 

I'apaio<lnnuu (20U6) exc ludi ng linancial institution. study foreign currency exposure and ri sk 

management practices widely spread along with data on financia l derivatives and hedging 

practices bv US linns. 

[)augaard &. Valentine, (1993) worked out different sources of risks and they found out that 

stock price, "fbanKs have re lationship with different \'ariables like interest rates, exchange rates. 

banKs prolitabi lity and market ri SK factor. The study ignores the management of fo reign 

exchange ri SK, It simpl y argues the factors that influence forei gn cxchange ri sk managcment. 
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Walter & Tewodros. (2004) investigated the foreign currency exchange rate exposure of the 

major commercial banks in South Africa with the help of augmented market model. It ignores 

the munag<" mcnt of currency exposure. i'apaioannou (200 I) the issue of foreign exchange ri sk 

management for firms in non-financ ial sec tor is independent from their principal business and is 

usually il1ticpendently handled with by their corporate treasuries. Even though it studies on 

foreign exciulilge risk management it focuses on non financial institution. 

In Ethiopi,t. f\ lart ins 2007 studied the Real Exchange Rate in Ethi opia. This paper investigates 

the detenninants of the real exchange rate (RER) in Ethiopia. In particular. it assesses whether 

large eapiul inil"ws (e.g. fo rei gn aid and remitwnces) have an impact on thc RER. The results 

suggest t\\" Ili ain (long-run) detel'lninants of the RER in Et hiopia: trade openness is found to be 

correlated with RER deprec iations, whik a positive shock to the terms of trade tends to 

appreciate the RER. Foreign aid is not lo und to have a stati stically significant impacl. whik there 

is only \\cak ev idence that workers ' rcmillances could be associated with RER apprec iations. 

Prior empirical studies conducted across countries regarding to fo reign exchange ri sk of both 

linaneial and non linancial institution. Ilo\\·e\er. as the researcher's knowledge in Eth iopia there 

is no detailed empirical studies conducted on the determinants of foreign currency exposure in 

commercial banks. To fill thi s gap the study conducted the determinants of foreign exchange risk 

in Eth iopian cOllllllercia l banks. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

The pr<:\'il1us chapter r<:\"I <:WS both th<:or<:tical and <:mpirical lit<:ratur<:s regard ing the foreign 

exchange c'(p"sur<: o f fi rms. Th<: purpose of this chapter is to pr<:s<:nt the research methodo logy 

and the ch"ice of the: appropriate rese:arc h method Il)r this study . 

':1.2 Method s Adopted 

The purpose of thi s s tud y is to ident ify the determinants of foreign exchange risk in Et hi opian 

uJmme:rci;Ii b;lllks. As it can be: se:e ll from the rese:Jre h probkm it is mo re: explanatory type and 

tries to ass,'ss the: 1:lctors that expose banks 10 foreign exchange ri sk in thc opcration. Therefore. 

ca lcgori/ill~ Ihis research in quant itatin! research des ign is more appropriate . 

3.2.1 SUI"H'Y design 

Survey research in volves acquiring informa tion abo ut one: or mo re group of people perhaps 

about their characteristics, opinions, attitudes, or previous experiences. The ultimate goal is to 

karn abo ut a large popula ti on by surveyi ng a sample of that population. Accord ing to Cresswe ll 

2009. SU ITey design provides a quantitative or numeric description of trends. attitudes o r 

opinions or a population by studyi ng a sample o f that population and it is the economy of design . 

Therefo re . rrom quant itati ve resea rch s trategi es. the researcher used survey research method . The 

data co lkc ti on reli ed mainl y on secondary data. struc tured record rev iews (docume ntary 

anal ysis) to co ll ect financial information. 
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3.2.2 Sample Des ign 

Sampl ing is indi spensable technique of behavioral research; the research work cannot be 

undertaken lI'ithout the use of sampling. The study of the total population is not possible and it is 

al so impracticabk, The practi ca l limitation: cost. time and other factors which are usuall y 

operati ve in the si tuation sland in the way of study ing the total popUlation, The concept of 

sampling has been int roduced with a view to making the research findings economical and 

accuratc , Thl' research design is based on the sampli ng of the st udy. A good research des ign 

provides inl\)rmmion concerning lI'ith the selec tion of the sample population treatmen ts and 

controls to he imposed (Si ngh, 2006 r ,8 1), 

!\ccording tll 1:011 IeI' ( 1986). the appropriateness of any sam pic des ign feature can be e\'aluated 

on ly in the contex t of the O\'era ll sun'ey objec ti ves, In thi s study. the targe t pop ulation wo uld be 

commercial hanks in Ethiopia including bot h government and private banks in Ethiopia, 

The most appropriate typt: of sampling design for thi s research would be purposive sampling 

method, I'urposi\'e sampl ing is used where the resea rcher se lects the sample on her part icu lar 

purpose, According to Diamantopo ulost and Schkgcl milch (2000), purposive sampl ing is used 

lI'hen sample members are chosen with specific purpose or object ive in mind. 

To examlnc the dc tt:rminants of lort:ign exchange risk of commercial banks in Ethiopia, 

quan titati \'(: resea rch approach is adopted, Of the tow I population of 17 banks in Ethiopi a 

obtained fl'l)]n national bank of Ethiopia only 7 commercial banks (commercial bank of Ethiopia. 

dashen ballk. awash intcrnati onal bank. bank of Abys inia, wcgagen bank, United bank and Nib 

bank)ha\'e been included in the study, In this study. the typc of sampl ing method uscd was 

pUrpOSI\'c, The reason ror purposive sample se lection is that depend on the objecti\'c of the 
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commercial banks. i.e. the teml commercial distinguishes a commercial bank from other type of 

banks. Th~ main objective of a commercial bank is to generate profit for its ownership by 

providing qua lity based financia l services to its customers. From those commcrcia l banks 

operated no\\adays in Ethiop ia. those aged is purposively scleeted. In othcr words. not all 

commtTcial b'lIlks regi stered at Nationa l Bank of Ethiop ia have financial statements for more 

than fi ve yea rs. Therefore. commerc ial banks that have financial statements for more than five 

\ '~ars ,,"erL' sL"ieclL'd for this research, Sample sizes of seven commcrcial banks include both 

governmen ts and privat~ o\\'ned comm~rc ial banks operated in Ethiopia. 

3.3 Data C"lIection Method 

The sccondar\ data ,,"ere co llected in the study to pcricll'In stati stical ana lys is and reach to some 

conclusion ,. I'h~ s~conda ry data col lec ted fi'OIn each banks financial statement and an nual 

reports published by Natio nal hank of Et hiopia, 

Data Anah sis Method 

There are different types of inferential stati sti cal techniques or proccdures used in quantitative 

r~sea rch apprpach and th~ir usage varies based on purpose and appropria tencss for each research 

situati on. 

This study has inlkpendcnt variables like: size, Return on Equ ity, debt to asset ratio, quick ratio 

and di vidend payout rati os. Therefore, paramctric stati stics is more appropriate. 

From par'''l1''er sta ti stics, regress ion IS the appropriate one. Regression is concerned with 

describing ~nJ eva luating the relati onship bet\\'een a given variab le and one or more other 

\ 'ari ablcs, \ \ore speci fi ca lly. regress ion is an attempt to exp lain movements in a variab le by 

47 



rderence to movements in one or more other variables (Brooks. 2008). In this study the classical 

linear regression model (CLRM) tested by EVIEW . 

Variables l ised for Regression 

Us ing cl as,ica l linear regress ion model. explore the relat ionshi p between Foreign exchange ri sk 

relati ve net asset or commercia l banks ",ith Size. Ret urn on Equity. debt to asset rati o. quick 

rati o and <Ii, idend payout ratio .The be low mentioned Regress ion Model is used to find ou t the 

rela ti llnshi p hL· tll·een Foreign currency exposure and the fac tors that inllucnce it: 

N I-.\ .\'A = a+ psizc + PRO£ + PDA + PQR + PDP + E 

I\ lodcl: NF.\ dl'pl'nds on Size, Return on Equity, l)<Obt to asset ratio, Quick ratio and 

Dividend I"" (lut ratio 

Where. 

NFXN;\= :'\e t Fore ign exchange ri sk rel ati ve to Ne t Assets 

S ize = Size of the Bank 

RO J: = Return on Equity 

D;\ = Debt to asset ratio 

Q R = Q uick rati o 

Df' = Dividend payout ratio 

a = Intercept 

{J = Regression coefficient 

E =error term 

48 



Dependent variables 

Net Foreign C urrency Exposure Relative to Net Assets: 

Net Foreign Curr~ ncy Exposure re la tiye to Net Assets is calculated for the comparison purpose. 

DilTcrent commerc ial banks ha w different Net Assets that represent the size of bank and 

obvious ly difkrent net positions. Nt' t foreign currency exposure is di vided by Net Assets so that 

a compariso n can be done between d i fferent banks . Therefore . it shows Net forei gn currency 

~xposure "I' a bank rdati"e to it s size. uther",i se using only Ne t Foreign currency in the modd 

will show it s maxi mum d~pel1dellCe on Net assets of bank and the effect of other fac tors will bc 

not taken into account. 

Net Forei gn Currency Expos ure is calcubted by using the fo ll owi ng lorlllula: 

NFX= Leurr",,), Asset currency + (- liabilities currency) 

Equatioll I : C alrulation of NFX 

Net Foreigll Currency Expos ure is calcu la ted by add ing Ne t Op~n Pos ition in a ll currencies held 

by a bank , The Na ti onal Bank of Et hiop ia issued a ll banks Net foreign currency position in it 

annual report ,hen et! that is used. The net foreign exchange risk rdative to net asset was 

measured as t()lIo\\'s 

NFXNA=I\FX/NA 

Equatiun 2: NFXNA Calculation 
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• 

IndcJlendent Variables 

Proxics of uscd financial ratio 

Ta blc 3,1 p ruxics uf independent \'ariahlcs 

Ratio 

Size Total asset 

HOI: 

\ .:! lIl..' 

Lc\'C/'agc Long t<:l111 debt/Asset 

()uitk I'at;" Cum.:n t assct{'urrcnt li a!>ilit\ 

Di\'idcdc Jl"~ tlut ratio Dividend INct Incomc 

In the ab(,,"e chapter the econometric model devel oped reveals that thn" is a regression ana lysis 

bClween on,' dependen t variable (foreign exchange risk) aga inst fi ve independent variables (size, 

return on I qu ity, Debt 10 asset Rati,>. quick ratio and di vidend payout rat io). And therefore. 

multiple rL'grL' ss ion analysis has been used for the study. In ana lyzing the data. the researcher 

used EVI E \\' soft \Va rc packages. 

In gcneral. hl examlnc the determinants of fore ign exchange risk in commercial banks, 

quantitative re search app roach IS adopted. Of the total population of 17 banks in Ethiopia 

ubtained !"I\ln l national bank of Ethiopia onl y 7 commercial banks have been included In the 

study. Factprs that might explain the foreign exchange ri sk of banks are 

a broad concept that needs further inwst igation from different perspective. Thi s is the on~ which 

lried 10 il1\ '"stigalc and analyze the d~term inants of foreign exchange ri sk cOlllmercial banks in 

Ethiopia. '1 he aim of the study is 10 investigate and analyze the firm-specific determinants of 
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foreign exch~ngc in banking industry of Ethiopia by including a certain important new 

explanator\ \ ariahles which are empirically invcstigated by prior researchers. 
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CHAPTER FOUR 

DATA PRESENTATIONS, RES ULTS AND DISCUSSIONS 

4.1 Introductions 

Th~ study ~X'lmlneS th~ determ inan ts of the foreig n exchange ri sk in Ethiopian commercia l 

banks. Th" sample contains seven commercia l banks li sted a t Nationa l bank of Eth iopia fo r 

whi ch li\ 'L' cu nsccutiye ycar's finan cia l tbta for the period b~twecn the years 2006 - 20 10 were 

used. 

In cxamining the detcrminants o f fo rei gn exchange ri sk of commerc ia l banks, the rcsear('her use 

I" reign excha nge ri sk rclati\'\? to nct asse t. Bccause if a bank has ze ro net fore ign cu rrenc y 

ex posurc. il n le(l ns it has all or hi s ;lssc ts and lia bili ti es hedged and offsct against other currencies 

o r in the same currency. It can be analyzed either relati ve to Total Assets o r Net Assc ts of the 

bank; hO\\L'\ LT, it is morc ;lppropria te to ana lyze it \\'ith its relat ivcness to ne t assets (sabri 20 II ). 

Therefore. a ne\\' variable is constructed i.e. "net foreign c urrency exposure relati w to net 

asse ts", denoted by "NfXNA" . 

The paper used a regression ana lysis to test the effec t of five independent (explanato ry) \'ariables 

u n th c de pcndcnt (ex plaincd) variabl e i.e. net ror~i gn exchange ri sk relati ve to net assets. Thus, 

ill th is stud v Ihe researc her used multipl e regression analysi s, in w hich tests have been made to 

examine \\ hl'l her one or more independen t var iab les innuence the varia ti on on dependent 

\·ariable. In re lation to thi s. the researcher al so exam ined whether the independent va ri ables have 

a pos it i\ '~ pr nega tive effect on the variati ons of the dependen t va riab le i.e net forei gn ~x c h an ge 

ri sk. In thi s c hapter, a long \\'ith the regress ion ana lysis and di scuss ion fo r the study ha\'e been 
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made using EVIEW software package. the researcher a lso conduct a diagnostic test to increase 

the reliability of the study . 

-t.2 . Data prt'sentations 

Thc rcsul h I,' r thc stati sti ca l analysis collec ted from banks financial statements arc presented in 

the lu llo\\ ing ligurcs and tables . Firs t. the results indicated in the fi gure one belolV shows that the 

C\\'cragc 01' f, )rc ign exchangc cxposurc relative to nct asset of com1l)crcial banks in Ethiop ia for 

ovcr a ll samples. 

Figure .t 1: Avc l'age net fureign cxdwllgc risk relative to net asset of CO lli IIll' l-cia I hanl's. 
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Secondl\·. the rcs ult s , I1O\\"f) in the fi gure 4.2 below shows that, the size fo r ove r a ll samples. The 

size of ead l hanks measured by tOla l asset o f the banks. Espec ia ll y. among commercial bank in 

Ethiopia. c,'lllmcrc ia l bank of Eth iopia in the year of the study has higher tota l asset than the 

other samp k J commcrcial banks. 
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Figure .t . 2: size of banks 

size 
0.06 

~ 

c: 
.~ 0.05 

0 ::. 
0 .04 

a 
0 .03 

, 
1 

a 0.02 • size 

s 0.0 1 
s 

e 0 - l~ - --, 

CBE DB AlB BOA WB UB NIB 

banks e 

-------------------------------~ 

Thirdl y. the result s shown in the fi gu re 4.3 be low shows that. the return on equ ity fo r ove r all 
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Figure 4. 3 Returns on Equity 

Return on Equity 

0.06 ---- - ------------- ------

years 

,--- - ----------------- ---------' 

fOllrlhly. the bdow tigllJ'C shows that. the debt to asset ratio for allover the samples of banks 

ranges frnlll (1.84-16 to 3.0-1 28 with an ave rage and , tandeml de\'iatio n of 0.4829 and 0.545 155 
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Figure 4.4: Debt to Asset ratio of banks 
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Next. the hL·lu\\, ligure sho\\'5 that the quick ratio or banks measured by dividing Current asset to 

Current li ah ility of the banks. The data ranges from 0 to 0.6 with an ave rage and standard 
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Figure ·1.5: Banks Quick Ratio 
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Lastl y. th L' rC's ld ts shown in the fi gure six below shows that dividend payout rat io of banks 

measured hy di\'id ing d iviucnd to net inco l11 ~. 

Figur.: 4.6. Di vidcnd payo ut rat io 
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4.3. Regression Model Specification 

fhe study used a panel data which combin,s the features of both time-series and cross-sectional data. 

\ s noted by Shah &: Khan (2007). "Pand data follows a given sample of individual s over time. and 

hus provides multipk observations on each individual in the sampk". They also noted that panel data 

lrov ides information on a number of stat isti cal units for a tlllmbcr of years (Shah & Khan(2007) 

'.273) . 

~egardi ng th, lISc' "I' panel data. Pau la & le li a (2007 1' .552) mcnti oned two bas ic benefit s. The first 

'cnefit uf \I 'ork in:,: \I'ith panel data understands the development overtime of the relationship bctween 

xplained variables :lI1d explanatory variables. The other benefit of using panel data is allowing the 

esearcher to mc"ISlI re the difli:rcnce between companies which are not observable and these 

i rtcrcnces ha ving the name of indi "idllal dli:ct. 

·lIr1lll'rlllo re. Sh:d1 S: Khan (2007) noted that "panel data usuall y provides the researcher a large 

umber of data roints. increasing the degree of freedo m and rcducing the co llinaerity among 

xp lanatory va riah les and there fore. it imprOl'es the efficiency of econometric efficicncy" . As noted by 

loi (1999).cited in u uwn Sayilga et al. (2006)), the panel regress ion equation differs from a regular 

me-serie s or cross-secti on regression by the double subscript attached to each variable . According to 

:rook (2008) . there are two types of models used for estimating the coefficients, used for panel types 

I' data. (i) Pand fixed effect mode l and (ii) Panel randolll effect Illodel. He further mentioned the 

istincti"e katur, s <) f buth types o f model s. In thi s the study a random effects mode l is more 

ppropriate (see the table below). 

~blc -1 . 1. Test of random effec t 
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Corre lated Random Effects - Hausman Test 

Test cross-section random dll:cts 

Test Summary 
I 

Chi-Sq. Chi-Sq. d.f Prob 

Statistic 

_ . 

1 

C ross-sec tion 34 17858 . " I- 0.6359 
I 
I , 

random 
I 
I --

The p-\'aluc lor Ihe test IS not signifi cant a t desired signili cancc lewl. indicating that the rand om 

efll:c ts mode:! is aI'Prupri ;l1c . 

-lAo Dia gnostic kst 

In orde r to sho\\ how the estimal ion technique used for thi s study is appropriate and the hypothes is 

tests regarding the cocfii c icnt esti mates a rc correctl y made, a di agnosti c test was cond ucted by us ing 

EV IEW so rt\\'a re package. I lere. in thi s sect ion all of the necessary tests are made w ith th e help of a 

series o f tables. 

-l.-l . 1. Goodness or fit 

In exami ning the ,k tenn inants of fore ign exchange ri sk of commerc ial banks in Ethiopia. the 

resea rcher included live explanatory \ 'ariab les (i.e. size, return on eq uity, debt to asse t ra ti o. quick rati o 

and di\ 'i,knd pa\ <' 0:1 rati o) and one dependent "ariable (i.e . net fore ign exchange risk relati\'c to net 
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asset). The functional relationship between variables in this study is therefore; foreign exchange ri sk is 

a function of size. return o n equity. debt to asset ratio. quick mtio and dividend payout ratio. 

1-I0m:Y~r. 10 sho'" h",,' \\"dl the modd containing those of five ~xplanatorv variables actually explains 

Ih~ yariations in I h~ dependent variabks (i.e. nel foreign exchange ri sk relative to net asset) it is 

n~~~ssan' to test it through goodness of IiI stati stic. 

The g(l(ldn~ss o f lit nf Ihe 1110dd can be nH:asur,'d by the square o f the correla ti on coefficient al so 

call~d R sqllar~d . !\ ceording to Brook (2008) the Illost common goodness of lit s tati stic is R sq uared. 

He s tated that R :;q uared is the square of the correlation between the value of the dependent va ri able 

and Ihe correspundi ng Ii lied values from the Illode l. Thi s sq uare of the eorrdation co~rticicnt (R 

sq uared) is always Ii ,' between (I and I. Iflhi s corrdation is high (close 10 onc), the modellits the data 

\\"dl. whik iflhc corr~lalion is 10'" (close 10 zero ). and the model is not providing a good lit to the data 

(I3rnok (200~)). 

Tablr ~.2: ( ;UOdlll'SS of fit thruugh H. Square 

1\'1 od eI S u 111m a ry 

Modd R sq uare Adjusted R Std. Error' of the 

square Estimate 

0.79S1W4 0,762S76 0.020636 

Pn.;di clO r~: (COllst:l llt). Slz c..: .roc, da, qUick ratio. diVidend payout ratI O 

5,oun:e: E 1'/ Ell ' regre,\,\io" olllplll 
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Both R squared and adjusted R squared measure the fitness of the model i,e, they measures the 

proportion uf the variation in dependent variable explained by the model. But since adjusted R 

square is the modifi cation for the limitati on of R square the value of the adjusted R square is 

considered IU measure the fitness of Ihe model. 

Thus, as it is sh()\\'Il on table 4, 1 above. the va lue uf adjusted R square is 76% indicating that the 

illlkpendeni ,'ariables in the mudd arc explaining 76% of the variati ons on the dependent 

I'ariable, 'I hu>. 11\: can understand Ihul the nlOdd of the stud y is providing a good fit to Ihe data, 

~A.2. Test of Ilctl'l'oscetiasticit)' 

The olher "s,umplion for the linear regress ion modd is that the di sturbances appearing in the 

pupulaliull rq;rcss ion arc humoscedasti c i,e the , 'uriance of the e rror tcrm is constan t. If the 

errors du 11(\1 hal'e a constant variance. they are said tu be heteroscedasti c (I3rook(200S)), 

'I'll lesl lI'hel her the re is a presence o f helrosccdaslic it y. Ihe researche r used a IIhite test for thi s 

studl', Tu do that. the residual square for each observat ion have been ca lculated and it was 

reg ressed ag;li nsl the explanatory I'ariables , The resu lt finally obla ined frolll the reg ression is 

sholl'n below. 

Table ~.3: \"hite test I'Cgressioll 

E 
R Square Adjusted Squllre Prob( F-statistic) 

0, 595909 0,018635 0.486348 

Suurce: E\ ' I LW regress ion result. 

The hYPolhesis to be tested under white test of hctcrocedasti city is: 

110: '10 Hl'tcroecdasticit \' 
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HI: Hctc"ocedasticity 

From tabk 4.2 p- valu~ of the t ~st;; 0.486 thus. we fail to reject the null hypothesis of no 

heteroceda ~ tiL·ity . This result indi cat~s that there IS no evidence for the presence of 

heterocedast i cit y. 

-1..1.3. Test uf No .. mality of residuals 

Brook (20(l~) noted that in ordcr to conduct single or joint hypothesis test about the model 

parameter. th~ normality assumption must be fullilled. For this study, testi ng normality has been 

Fi!;lIrc -1. 7 lIo .. mality test 

6 [ --

5 

4 

3 

2 

-
, 
, 

o , 
, 

-500 -400 -300 -200 -100 

-

- I-

-

o 100 200 300 

Series : Residuals 

Sample 2006 2010 
Observations 35 

Kurtosis 3.237205 

Jarque-Sera 1.561929 
Probability 0.457964 

A normal di stri bution is defined as ha'·e a coeftic ient of kUl10sis of 3. It is poss ible to define a 

~oefticicnt el f excess kurtosis. equal to the coefficient of kurtosis minus 3; a normal di stribution 
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will thus hav~ a coefficient of excess kurtosis of zero (brook 2008).From the above figure, the 

kurtosis of the figure shows that 3.23 .the kurtosis value is more s lightly closer to the values of 

normality. 

~AA. l\'Iu lti l'llllill~al"ity t~st 

According tu l3rook 2008 an implicit assumption that is made when using the OLS estimation 

l1lethuu is that th.: exp lanatory \ 'ariabks arc not corrdatcd wit h one another. If there is no 

rdati onshil' k t\\'cc n th~ explanatory variab les, th9 wo uld be said to be orthogona l to one 

another. I I' the explanatory variabks were orthogonal to one another. add ing or removing a 

variable fn'l1l a r~gression equa ti on wou ld not cause the va lues o f the cocfticiellt s nn the other 

\'uriabks to change. 

For th~ dCl<:rl1linants of foreign exchange ri sk in commercial banks a correlat ion matrix for the 

indep~ndL'll t \ a ri a hies can be constructed in c\' ic\\ s. The fo llowing tabk \\'ill be di splayed that 

cont;lins thL' currelation matrix of the series in a spreadsheet lormat: 

Table -IA : Test of lIlulticollincal"ity. 

ROE DA DI'R size QR 

ROE 1.000000 0.008790 -0.19457 1 -0.255616 -0. 166 164 

DA 0,008790 1.000000 -0. 160807 0.12176 -0.0490 19 

-
DI'R -0. 19457 1 -0. 160807 1000000 0. 12 1276 0. 1 86 129 

Size -0.2556 16 0. 12176 0. 12 1276 1.000000 0.012252 

QR -0.166164 -0.049019 0. 186129 0.0 1225 1 1.000000 

-Some\..' : Evem 
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In this result. the largest observed correlati on is 0.255 between size and retum on equity 

variables. This is sufficientl y small and it can reasonable ignored. 

4.2. Analy~is of the result 

4.2.1. DesrriptiH statistics 

The table ~ .7 below sholl's the desc riptiw stat istics of depenlknt variables. Net foreign exchange risk 

rda til 'e to nc't asset and fi ve independent variables . 

TallIr -l .S: U,'scl'iptin' Statistics 

_. 
Variablcs Mean I Median Maxilllu Minimum Stad.Dc\'. 

, 
r III 

I 
NF\: T\A O.0~5 1 60 , 0.035730 0.194366 -0.043325 O.O~24 1 1 

I 
I 

- I 
Ih'(Ufll UII Lquity :>~.3X8')~ :>7.7 1069 54 .65077 3 .543~9~ ~L4) 6:! 3 1 8 

, 
-

Sl't ratio 1.52135 7 r 1.4 19165 .3695 15 0.84600 0.48 79 11 

I 

Dcbt tu As . 

I 
Sizc 8.734 134 8.480576 I 1.21434 7.377 134 0.981238 

f---. --
0.152402 I 0.138340 0.605963 0.023529 0.127107 

, 
Quick rati, ) 

I 
Dividend p ayout 0.71093 I 0.733259 1.23880 0.2235 0.215339 

ratiu r 
, 
, 

Source: [ \ '1 EW I'egress ion uutput 
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As it is shOl"n in the above tabl e the net foreign exchange risk relative to net asset has a mean 

value of 0 .U~5 and median of 0.035 ranging between a minimum of -0.0433 and a maximum of 

0.19~. and swndart! d~\' iation 0.042. thi s m~ans that there is a variance of foreign exchange ri sk 

rdative to net asset in comm~rcial banks. In oth~r ,,'ord "N~t Foreign Currency Exposure" gives 

the inform"tilln abo ut the Fore ign Exchang~ Risk that has been assumed by the bank at that point 

of time. The minimum va lue of nd foreign exchange. -0.0433 shows that. there is a minimal 

~xposur~ til for~ign exchange ri sk. This may rdate to the nature and fi-equenc\' o f fore ign 

exchang~ transactions. the higher th~ frequency of foreign exchange transations, the higher wi ll 

be its ex po, ure to foreign exchange risk. 

From th e ,II )O\'e t"b le. th~ m~an va lue of s ize is 8.734 and median 8.480 with the range of7.377 

minimum "ilu~ and 11. 2 1~3 Maximum value. standard deviation 0.981 2. 1t indicates that there 

is great di n" ,.cnc~ in s iz~ betwecn cOlllmercia l banks in Ethiopia. 

The prolit ,II ' ility of banks can be measured by thc re turn on Eq uity. th~ ROE in the above table: 

shows that Illean va lu~ of 28.388 and median of 27.710 ranging between a minimum of 

3.543298 and maximum of 54.65077.standard deviation 8.9G23.this indicate that there is a 

difference of pro litability between commerc ial banks in Ethiopia. 

Debt to asset ratio of commercia l banks means value of 1.52 1 and median 1.419 with the range 

of 0.84 minimulll va lues and 3.369 ma ximum values, with standard deviation of 0.487. It 

indicates th"t the debt of commcrcial banks is 1.66 times greater than their asset. 

Quick ratio , hlms a mean value o r 0. 15. median of 0.1383 with the m in imum. maximum and 

standard deviation 01'0.0235. 0.605 and 0.127 respecti ve ly. thi s means that the commercial banks 
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current (liquid assets)assets are less than short term liabi lities in other words the current assets of 

the commerc ial banks unable (0 cover their short term liabilities and it shows the variance of 

quick rati o among cOI1lI1l~rcia l banks in Ethiopia. The divid~nd payout ratio. as shown in the 

table aboy~. the mean va lue and median of 0.7 109 and 0.7332 rcspccti\'Cly: with the standard 

deyiation "J' O " ~ 1533 . 

.j.3. Hcsult alld Discussions 

Tabk 4.6 shl"'"s the empirica l res ult of the study under panel random est imators. ;\11 of the to tal 

li ve explamtory variab les tcsted in thi s study are size, return 011 equity. debt to assct rat io, qu ick 

ratio and <ii, idcnd payo ut ratio fo und arc the com lllonly signifi cant variab les that affec t the 

foreign exchange ri sk rel ati ve to net asset orthe commcrcial banks 

Tallie .j .6 Estimation "esult 

--
I)rpl'lldl'nt \ariahlt: C oefficicnt SI:lIldard C'TO" 1'-\':lluc 

:NFXTNA 

IlIdcpclld"1I1 

yariables 

SIZE -li S 5.99 0.8491 

HOE 0.003207 0.0004 7 0.0000··· 

QR 0.342495 0.032699 0.0000 ••• 

OI'H -0.000537 1 0.018225 0.7704 
-

DA 0.02 103 0.008584 0.8082 
--

Pro ll( F-sta t is I ic) 0.000000··· 
j--, 

R- 0.79 
, 

Adj usted I{ . 0.76 

Source: E \ II·: \\, regress ion output 

66 



... indicate statistical significance at 1% significance level re5pectively. 

The above regression result can bc used to predict thc value of the dependent variable based on a 

set 01" va lues lor thc indepcndcnt \·ariables. From thc last row of table 4.6. it is suggested that the 

I'-valuc of I:-statics is stati sticall y significant at I % significance leve!. Therefore. the null 

hypotheses that the coefficients of the five independent variab les are jointly zero should be 

rcjccted. Thi s mcans that thc cocffic icnt of fi\ 'c variables can jointly explain significant 

variations in the sampled commercia l banks of foreign exchange ri sk. The adjusted R2 is 

approximately 76%.This im plies that at least 76% of the variation in commercial banks forei gn 

cxchange risk rel ;tlive to nCi asset can be explained jointly by the li ve independent variables 

li stcd abo\·c. 

Thc coefJi cicnts 01" return on eq uit y and quick ratio are stat is tica ll y s ign ifi cant at 1% significance 

Ie\·c!. WhcTCas. tl,c coerticient s of the rClllaining indcpendent \ 'a ri ab les ( i. c sizc. divilknd 

payo llt rati" ;ll1d dcbt to asset ratio) arc not statistica ll y sign ifi cant even at 5% significance leve!. 

The positi \"C coeffic ients on the return on equ ity and quick ratio are not consistent with the 

dc:velopcd null hypothesis i.e there is no statistically significant relationships between nct foreign 

exchange ri sk re lative to net asset and return on equity and quick ratio of commercia l banks. 

Whi le the relationship between net foreign exchange relative to net asset and the remaining 

independent \ariables (i.e size. di vidend payout ratio and debt to asset ratio) are consistent with 

the dcveloped null hypotheses. 
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In the nex t section the effec t of each variable tested under this study is discussed and analyzed 

based on the theoretica l predictions. prior empirical studies and hypothesis fonnulated for this 

study. 

Size 

Th~ cocflil'icnt on th~ commercial banks s i z~ is n~gati vc but not stati sti cally signi ficant. This 

impli ~s th,,, banks s ize h 'I\ '~ no impact on fore ign exchange risk relati ve to n~t asset of Ethiopian 

commercial hanks. l3ased on this result . the first null hypothesis (there is no stati stica ll y 

significant rel ationships between foreign exchange ri sk relative to net asset and size) is fail to 

rejec t. In Cllntrast . it opposes the empirical results of the previous stud ies by Tscco~g l (1997). 

Rhod~s ( 1 t)8~) and Griffin et al (2006) who argued that. a bank with larger asset scale is more 

competiti Yc' in the foreign exchange market and size matters for banks competitivcness. In 

add ition. i;Jrge banks might have hi gher probabili ty to have more customers. Especia ll y. large 

and intern'll ipnal clients fa vor la rge banks and al so have hi gher currency exposure. 

IVloreo,·er. anothcr group of researcher (Shi n and Soenen (1999) cited in EI-Masr)' (2007). 

(Verschoor and Mu ller. 2007), Dominguez and Tesar (2006) , Hsin el (I/. (2007) found that 

smaller fin ns have a more significant lag exposure than larger firm s because large finns tend to 

react to inll.nnation more efficiently. Large finns that have large scale international ac ti vities are 

Llsually invol ved in hedging ac ti vities that contribute to less ex posure because hedging outwei ghs 

the ad"e rsl' impact. Therefore. firms " 'ith a small capital are expec ted to be highly exposed to the 

changes in thc international trade environment. 

As ShO\\"ll in the abo\'c tab le the result of thi s study is not consistent \\" ith the prior studies 

founded th'l1 the linn size affects foreign exchange ri sk. Th is study sho\\"s that III Ethiopian 
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commercial banks the fi ml size doesn' t affect the banks fore ign exchange risk. As shown in the , . 

table 4.5 above the standard deviat ion of the size of the commercial banks in Ethiopia varies, it 

ind icates that there is a diffcrent in size among them. Even though thc size of the commercial 

banks different. the diversity of the nature of transaction and service provided is sim ilar. Whether 

it is la rgc or small depend on their size the fore ign exchange of the commcrcial banks doesn' t 

afli:cted by the size. 

In Ethiopia. I'orex bureaus cstabl ishcd at commercia l banks an; allowed to engage in the buying 

and sd ling of major cOll\'cnible currcncies. operate in spot transactions with immed iate deli vcry 

01' currencies bought or sold. sell and/or buy cash notes and trave lers cheq ues at displayed 

exchange rates before an~ subsequent change. It indicates that whether the size of thc 

com merci," banks la rge or small . it will not be exposed Cor fo reign exchange ri sk by holding 

excess foreign cu rre ncy. 

Gencrally. thl' ai m of this study is to identify the determinants of foreign exdlange ri sk, among 

that. the size of the banks is used as one independent va riable. Based on the result of thi s study. 

the size of cOlllmcrcial banks has no cl'fect on the foreign exchange ri sk. 

Return on Equity 

f rom the "bo\'c table, the result s sholl' that the coeffi cient of return on equity is a positive and 

stat isti ca ll y signili cant. It indicates that the second null hypothes is (i. c there is no stati sti ca ll y 

signilicant relat ionships between fo reign exchange ri sk relati ve to net asset and Return on 

equ ity) is rc.i~c t ed at I % significant level. This impl ies that there is a positi ve relationship 

betll'een return 0 11 equ ity and fore ign e,xchange risk rebtive to net asset of the commercial banks. 
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The result of th is study indicates that. the more profi table commercial banks affected more by 

for~ i gn exchange risk. Obviously. the aims of the commercial banks are to generate more profit. 

As the banks have mor~ pro fit. the re is the hi gher tendency to buy fo reign eurr~ncy . Intern. thi s 

indicates that the b:.lIlks that profit more arc more exposed to fore ign exchange risk as long as 

I\) reign CUITeIlC)' purchased exposed to foreign exchange ri sk. In other cases. if the banks have 

high profi t. the banks \\"il l have capaci ty to set aside suffi cient asset to inter into fo reign 

exchange risk market. Since. the ellmmercial banks partic ipate in the foreign exchange market 

there the !, I\ )babi lit)' of banks affec ted by foreign exchange risk due to currency nuctuation. 

The rc'slli l " f Ihis siudy consistent \\"ith the findings of previous study by So lakoglu & Demir 

(2007 ). II i<! hcr re lurns nn equilY. can indicate higher risk-taki ng fo r higher pro fi ts and 

concluded Ih:11 relurn on elJ uity has a positi ve im pact on the bunking and insurance sub-sec tors. 

Add iti onall.' ·. Dominguez and Tesar (2006) focused on non-U.S. firms. exam ining the 

rciationshil ' among firm s in ei ght industri ali zed and deve loping count ries such as Gen llall ), . 

Japan and the Netherlands. They found that fi ve of the eight countries. with over 20% of firm s 

and 40% of industries. were exposed to exchange rate movements. They concluded that there is a 

stati stical I) significant relati onshi p between profitabi lity as measured by Return on Equi ty and 

foreign exchange ri sk. 

HOlI"ever. thi s result is· not consistent with some prevIous empirical stud ies, for instance 

Vo l k()v( ~ O II ) argued that Fore ign exchange ri sk can significant ly reduce a fi rm's profi t margin 

on a business transac tion. Managers must limit a fi rm's exposure to changes in exchange rate 

because prOfitabi li ty and cash now are two of thc main ways invcstors judge a fi nn 's va lue. 

70 



Debt to Asset Ratio 

The rdationship b~tween debt to asset ratio and foreign exchange ri sk relative to net asset of the 

cOlllmercial banks regressed in the above table shows that there is a positi\ 'e but not stat istica ll y 

signili c3nl. Based on this results the third null hypothes is (i.e. there is no stati stical significant 

rdationship between foreign exchange ri sk rclati"e to nel asset and debt to asset ratio) fai l to 

reject at thl' des ired signilicant lew!. 

The debt t" :ISSel ratio o f Ethiopian commerc ial banks has no impact on the banks foreign 

exchange ri sk. This happen because of in Ethiopia there is the foreign currency account in any 

au thori zed c(>mmcTcia l banks in four major international currencies. Thi s deposi t of fore ign 

currency i, Ihe liability fo r bank. The deposit of foreign currency in with a limited amount shall 

be lleposill'd in current account. Since thi s deposit of fore ign currency in com mercial banks 

controlled b\ the Nat ion:lI banks of [th iopia, There is no dkct of the cOlllmercial banks 

leverage 0\\.' 1' th e forei gn exchange risk. 

Frolll the previ ous empirical studies, thi s result consistent with Muller and Verschoor (2007) 

findings. \\ 110 argued that there is no stati stically significant relation for European firm s. 

Howevcr, tile resu lt doesn't support. the findings of I-I e and Ng (1997) who argued that there is 

strongly sibll i ficant negati ve relat ion between leverage and exchange exposure fo r their sample 

or Japanese fi rills. Silllilarly. it is inconsistent wi th Allayannis and Ofek (200 I) who found that 

exchange r"te exposure is positively and significantly related to the level of foreign debt that the 

finn has. /\t thi s time, foreign debt can be another way to hedge forei gn currency ex posure si nce 

it rcpr~sent ' a cash outllo\\' in a fo reign currency. 
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Quick ratio 

The result shown In the above tab le. the coefficient of the quick ratio IS a positive and 

stati sticall \' significant at I % signifi cance leve l. Based on thi s result the fourth nu ll hypothesis 

(i.e there is no stati stically signifi cant relationship bet\\"een foreign exchange ri sk relativc to net 

asset and quick ratio) is rejected. Thi s implics that there is a positive relationship between 

foreign exchange ri sks relati\'e to net asset. 

flaseu on the result of the stud y. the higher quick ratio. the higher forei gn exchange ri sk of 

sampled commercial banks. In other \\'ords, that the llIore qu ick ratio implies that the ex istence 

of more li quid assets in banks. While banks have more liquid asse t it may be affected by the 

currency /luctuations. 

The n:sult (If thi s sludy al so support. Nance, Smith and Smithson (1993) suggest that lin11s can 

increase th c' likelihood of incurring fina ncia l distress by maintai ning a strong li quiditv position. 

This can k ;".:h ic\·cd by hold ing high level s of c;lsh and marketable sec urities. so that the 

propensity j('reign exchange risk is negatively re lated to the measures of fin11' s liquidity. 

Consistent \\i th optimal hedging theory, He and Ng (1997) find a significant and posit ive 

rel ation between the qu ick rati o and exchange exposure . 

\Jut the rc"d t doesn't support a negati ve but insignificant coeffi cient on the quick ratio and 

negat ive rC' I;lI ionship between quick ratio and forei gn exchange ri sk (Muller and Verschoor 

(2007) 
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Dividend payout ratio 

In thi s st udy the regress ion result shows that the codficient on dividend payout ratio IS a 

negati\'~ but not stat ist ically significant at the desired sign ificance level. It indicates that the 

fifth null hypothes is (i.e ther~ is no stati stically significant relationship between foreign 

exchang~ risk relati ve to net assd and dividend payout rati o) is fa il to reject. The result of this 

stud SUPPlllkci by I-Ie and Ng (1997) who found that a negati ve but not significant cocflic ient on 

the di"id~Il ' 1s p:l)'out ratio . 

Ilowever, thi s finding is not consistent with the result of prior empirica l studies \\'hich support 

high dividc'llci payout ratio in the finns implies a decrease in th~ finn's cash reserve and may also 

indicate that the finn can't usc hedge techniques. it ind icates that there is a pos iti ve relationships 

bdween the di,·idend payo ut ratio and fore ign exchange ri sk ( Zhang el (1/ (2005 ». I\l so it is not 

consistent \\'ith Mu ller and Vcrschoor (2006) who argued that. a ncgative and significant 

coenicient rel;lI ioliship of the dividends and exposure is stronger. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.1. Conclusions 

Thi s study al1ns at conducting an empirical study to examine the determinants of foreign 

exchange r i s ~ in Ethiopi an commercial banks. The study used a panel data of seven commercial 

banks. lor Ihe period rang ing li'om the year 2006-20 I O. 

There arc several variables that mi ght lead to the variation In foreign exchange ri sk of 

commercial banks. Factors that mi ght in fl uence the fore ign exchange ri sk are may come li'olll 

both internal and ex ternal environments. The ex ternal fac tors that mi ght influence the foreign 

exchange risk of eommercial banks arc thc macroeconomic conditions of the countries (i .e. GOP. 

Inilat ion rate . exc hange rate vob tility and others). J3 ut since the commercia l banks in Ethiopia 

"perak'd in Ihe " 1I11l' coun lry and due to a cert ain limitalions thi s study has concentra ted on 

internal (li nn speci li c) de tenn ina nts of foreign exchange ri sk in commerc ial banks including the 

size. debt to asset ratio .q uick ralio. return on equity and di vidend payout ratio. 

From the li ve explanatory vari ables (size, debt to asset ratio .quiek ratio, return on equity and 

dividend pa) uut ratio) two ur them(returIl on equity and quick ratio) have pos itive and 

stat isti cal! , signi li cant re lation with foreign exchange risk of Ethiopian commercial banks. 

While. the remaining three variables (size, debt to asset ratio and dividend payout ratio) have no 

stati sti cal/v signi licant impact on the fore ign exchange ri sk of Et hiopian commercial banks. 

from this resu lt one can conclude that: 
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,. The profitabil ity measured by r~tum on equity of the commercial banks affect the foreign 

exchange risk positively, which doesn't supports the hypothesis fonnulated for this study. 

Thus, from the result it can be concluded that highl y prolitable commercial banks are 

mllr~ likely exposed to forei l!n exchanl!e ri sk. - -
,.. ThL' liquidity o f commercial banks which is measured by the quick ratio affcct the foreign 

exchange ri sk positively, which doesn' t supports the hypothesis fonnulated for thi s study. 

Thu s. I'rom the result it can be conc luded that the banks with high liquid asset are more 

cxpllsed to foreign exchange risk. 

,.. The rL'maining three independent variables ( i.e size, debt to asset ratio and dividend 

pa\ (lut ratio) ha\'.; not stati stica ll y sign ilicant relation with foreign exchangc risk. 

General ly. this empirical study has been conducted to criticall y exanllne the determinants of 

fi) reign exchange ri sk of Ethiop ian eommcrcial by using thc panel random effect estimation, The 

n:grcss illll r~.·~lI ll or !'-\·alul: or F-SlnliSlic is statist ically signi fican t at til e d!.:sire s ignilicant level 

, 
and the val ue of adjusted R- is hi gh. from this resu lt it is possible to conclude that. the variat ion 

of forcign c.\change ri sk is jointl y explaincd by the above mcntioned five explanatory variables. 
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5.2. Recommendlltions 

The main objective of the study is to identify the dctenninants of foreign exchange risk in 

Ethiopian commercial banks. Based on the result of the study findings of the researcher 

forwa rded the following recommendation . 

..- In th is result of the study. the banks with high liquid asset ratio are morc exposed to 

foreign exchange ri sk. This means. quick ratio is the one factor that determines foreign 

exdlilngc ri sk of Ethiopian commerc ial banks. When there is the excess of liquid asset. 

thL' purchase of foreign currency is possible to hedge it through investing in different 

pon llJi io. In OIher wo rds. the commercia l banks should not hold excess of foreign 

currency unless the currency is hedged agai nst another financial assc t. Similarly, the 

bilnks rather than holding liquid asset it is morc advisable to invest it. 

..- In addi ti on . based on thi s study. hi ghl y pro fiwble commercial banks arc morc likely 

exposed to foreign exchange ri sk . The cOllllllerci al banks should match the purchase of 

J(JI'L· ign currcncy with the sale of foreign currency to reduce the impact of foreign 

exchange ri sk on the earnings and capi tal of the bank due to currency fluctuati on . 

..- In this stud y. the commercial banks in Ethiopia are se lected . Although, thi s study mainly 

focLises on those aged commercial banks, it cannot represent the entire population i.c. 

there arc banks (development banks and other newly emerged banks) not included. 

Th L' n:lore . for comprehensi\'C investigat ion and to conclude about the population. future 

rcsL'<lrcher will cover the entirc popUlation. 
,.".---
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,. Funhcmlore. thi s study focus on the determinants of forei gn exchange ri sk in Ethiopian 

cOllllllercial banks with the period ranges from 2006-2010. Therefore. future researchers 

cou ld extend thi s period of tilllC and get better result. 
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Corrdatt:d Random Enccis - Hausman T cSt 

Equation: Unl il kJ 
T I!SI cross-sccli Cl Il random effects 

Appendences 

Test Surnnmr~ Chi-Sq. Stat istic Chi-Sq. d.f. 

Cross-sccliOll landolll 3.41 7858 5 
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Prob. 

0.6359 



Dependent Vari ahle: NFXTNA 
Method: LC3:\1 Squares 
Dale:: 05/JO/l::! lime: 23:40 
Samrk (adju ~ l l'J ) : 2 35 
Includt:tf ObSl'fV;lI ions: 34 aller adjusllllcllts 

Variable Cocflic icnt 

l' -0.099246 
ROE 0.003 177 
DI' I( -0.00537 1 
Dil 0.002 103 
51 -1.1 510-05 
QR 0.35 ~ 112 

H.-squared 0.798804 
Adjusted H.-squared 0.762876 
S.c. of reg rcss i 011 0.020636 
Sum squared I\:s id 0.01 1924 
Log likelihood 87.00043 
F-swt istic 22 .23355 
Prob(F-Slaii sli r) 0.000000 

Regression output 

Std. Error I·Slat istic Prob. 

0.026810 -3.701755 0.0009 
0.000590 5.38 1732 0.0000 
0.0 18225 0. 29~689 0.770·1 
U.0085~~ -0.2·15046 0.8082 
5.9YL-05 0. 192063 0.8,191 
0.0364 13 9.72~898 0.0000 

Mean dependent var 0.043900 
S.D. dependent vaf 0.042379 
Akaikc inro criterion -4.76473 1 
Schwarz criterion -4.495373 
Hannan-Quinn criter. -4.672873 
Durbin-Watson stat 1.980480 
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year Banks NFXTNA ROE DA QR DPR Asset 
6 cbe -0.0204108 54.6507666 3.042814 0.068034 0.88778 35849 

7 cbe -0.0299905 30.1781348 3.369516 0.038315 0.74537 43456 

8 cbe 0.25438596 31.0008338 2.170425 0.032617 0.59147 50416.11 

9 cbe 0.63492063 40.0101155 2.080216 0.023529 0.4669 59411.45 

10 cbe 0.99009901 37.1532862 2.275305 0.028482 0.2235 74186.91 

6 db -0.4707254 42.2893482 1.166877 0.035778 0.436 4546 

7 db -0.3428834 40.1934444 1.2189 0.038773 1.07754 6041 

8 db -0.0123119 37.4956474 1.403925 0.057513 0.91841 7828.587 

9 db -0.0077008 30.4862679 1.780098 0.083461 0.836 9732.578 

10 db -0.1424755 31.8930573 2.009308 0.079281 0.7907 12353.38 

6 aib -0.4082237 29.3233083 1.371261 0.052763 0 .44871 2 ,954 

7 aib -0.2732719 38.779661 1.238854 0.064402 0 .54545 3,830 

8 aib 0.73701843 27.7106949 1.434404 0.075435 0.3076 4 ,820 

9 aib -0.1346154 21.2272902 1.828972 0.120839 0.923 6,423 

10 aib -0.8636364 29.2930231 1.940877 0.070791 0.7647 7945 

6 boa -0 .0028159 25.9146341 1.109017 0.605963 0 .7647 2834 

7 boa -0.002603 16.6459627 1.10477 0.448831 1.2388 3396 

8 boa 0 3.54329752 1.234499 0.298189 0.577 4269.942 

9 boa ·0.8857737 21.4002026 1.659009 0.147327 0.39279 5476.617 

10 boa ·1.6211604 25.4512472 1.629876 0.143578 0.7907 6279.536 

6 wb ·0.0053922 32.6 1.116133 0.164365 0.8 2259 

7 wb ·0.0030508 34 .0 1.26374 0.14456 0.7324 3480 

8 wb 0.0330033 27.5 1.26403 0.1 45924 0.84892 4124.888 

9 wb 0.01555024 25.1 1.7655 0.173946 0.8287 5118.308 

10 wb 1.08365019 23.7 1.585691 0.228751 0.51121 5741.93 

6 ub ·7.1989529 27.8 0.8446 0.13834 0.75 1599 

7 ub ·0.3419444 23.2 1.034122 0.120746 0.734375 2182.5 

8 ub 0.0982906 22.0 1.1684 0.203365 0.8021 3249.957 

9 ub 0.14038462 18.9 1.48468 0.174021 0.97872 4651.697 

10 ub 0.48037677 30.1 1.620974 0.197935 0.65514 5896.229 

6 nib 0.22880658 22.7897839 1.023977 0.11512 0.689655 2027 

7 nib 0.37909836 21.4084507 1.070655 0.14433 0.71056 2607 

8 nib 0:40301003 22.0971363 1.214447 0.206409 0.707964 3650.107 

9 nib 2.54084507 23.1598843 1.556328 0.401466 0.714429 4806.505 

10 nib 0.34298989 24.4190824 1.686749 0.260876 0.711443 5970.507 
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