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Abstract

The study first assessed the financial health ¢mmdi of the selected private commercial banksgugittman Z-
score model (ZETA Analysis) and estimated deternimaf financial distress using panel data starfiogn
2002/03 to 2011/12 and six private commercial bainkg&thiopia using panel data regression, the rekea
analyzed bank specific factors affecting firm'safirtial distress. In the study ZETA score of theldsas used as
the proxy for financial distress. Finding of thedy indicate that capital to loan ratio, net ing¢li@come to total
revenue ratio have statistically significant pagtinfluence on the financial health of banks whasethe
nonperforming loan ratio has statically significargative influence on the financial health of biaaks.
Keywords. Financial Distress, Panel Data, ZETA Analysis

1. Introduction

1.1 Background of the study

The issue of financial distress and bankruptcyeig/important in the area of banking sector moemtt is in
other sectors. This is because of the fact thatdare the back bones of a given economy (Brid@8)19f the
banking sector of a given country faces financiaes, chances are high that it would lead to gdrezronomic
crises (Demiguc and Detraigaialche 1998). It isiobs that financial institutions especially bankwé a very
great role in the economy of the nation. They noly dacilitate saving and provide fund for almostegy
investment activities of a given nation but alsweha greater role in the countries’ foreign tradd the whole
economy. So they can be considered as the nucfébe oations’ economy. If banks fail, it will lead general
economic crises (Demiguc and Detraigaialche 19D8. disasters of bank failure start with bank muhich is a
situation in which all depositors came to windrdwit money from the bank at one time and can enditipthe
general economic crises. The 2008 world econonigesy which resulted from the failing of the bigancial
institutions especially banks of USA, can be talsna good example of the consequences of the falanc
distress of banks. Having this fact in ground itvexy important to protect banks from being finatigi
distressed and bankrupt. Banks indeed are diffdrent other businesses in that they have diffee&gbunting
rules, requirements for transparency, and econdumictions. Banks reconcile the different needs arfrdwers
and lenders by transforming small size, low riskl aighly liquid deposits into larger, riskier, aitiiquid loans.
Accordingly, results of financial distress stud@sducted in the case of nonfinancial firms in &pii& such as
(Andualem 2011) are not relevant for banks. Thtis,reasonably motivating to conduct the researclhi
financial distress condition and its determinaritgrivate commercial banks of Ethiopia.

1.2. Statement of the problem

The phenomenon of financial difficulties in Ethiapicompanies had been occurred when global finkaciisis

in 2008, raw material price shock in 2009, and dtan currency (Birr) devaluation in 2010 (Andual261l).

These three different cases lead firm's fimandclistress of the manufacturing companiesEihiopia. In
2009, when Ethiopian government reduced subdioly raw material price locally and incredgax

burden, this made cost of production incrdam®d squeezing profitability (Mullu 2011) Thisde many
companies be in distress as effect of a big loasdsshortage of cash. The indication of this inct#ecan be
recognized by increasing non performing lo@&PL) in commercial banks. The similar situativad in
2008, there was contraction of business actsifie international market due to global fio&l crisis and
NPL increased too (Carpeto, et al. 2010). Thumrtial institutions especially banks are very g&eswith

internal and external factors.

The current trend in Ethiopian banking industrythat it is showing progress in performance and
almost all banks are reporting positive accounpngfit (Mullu 2011). However, this does not guaemthe
going on concern of the companies, and it doesnaoéssarily mean that all profitable companieshaadthy
enough to fulfill their sort term and long term iglaltions (Pranowo, et al. 2010) This is due t®ftict that not
all of profit can be cashed as source wfd§ or be available to for covering its obligasion
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13. Objective of the research
The general objective of this study is to idenfédgtors that influence (determine) the financialtte of selected
private commercial banks in Ethiopia.

1.4. Significance of the study

The research is expected to contribute first amdhfost; to the selected commercial banks undestibgy. Its
findings are highly important for the managementha banks in the area of financial distress. Tthdysalso
have greater role in indicating area to be moreesuged. Further, it will serve as a bench mark afdrence
material for those who want to conduct further aesk in the same area. The findings of the studylavo
contribute to the body of knowledge in a way thatdds value to the theory of financial distresotly. This is
because some of its findings are in line with thkesteng theory and in some it directs areas for filieire
research.

15. Research hypothesis

In financial distress study different authors palifferent variables as the determinants of firmaficial distress.
Some the studies such as (Asquith, Grtner and ®hefsd994), (Andualem 2011), (Chang-e 2006),
(Gruszczynski 2004), (Lizal 2001), (Pranowo, et2010), (Berg 2005) and (Almeida and Philippon, 7)99
focus on none financial firms. Other researchechsas (Bridge 1998) (Carpeto, et al. 2010) (Eze2®hl,
Purnanandam 2004, Sahut and Mill 2011) are focusimdpank distress. There are still other group hictv
(Altman and Hotchkiss 2005) developed a model ¢lqaially applied for both nonfinancial and finandiahs to
determine their financial healthiness and it iseth/A zeta model.

Banks are essentially different from other typesarfporations. Their assets are longer term assl le
liquid than their liabilities. And their primary grce of operating income is the interest that teagn through
lending. Therefore, conventional accounting indicaitof distress such as the interest coverage catinot be
applied to analyze the financial soundness of baderpeto, et al. 2010). As a result, when consider
financial institutions, it is needs to devise acpledefinition of distress which considers the damentally
different characteristics of these institutions.céuingly, insight of prior researches, the combtimeethod is
used in this study. Thus, ZETA score is taken geoxy for financial distress as modeled by (Altmemd
Hotchkiss 2005) applied by (Ramili 2010) and (An@d2012) and other five independent variable dexts
based on the existing literature.

Before formulating the hypotheses for this study fitecessary to review the relationship of distress
related variables from the prevailing researchditgres. According to (Pranowo, et al. 2010) relgssd of the
model applied, the factors that are meant tordete of financial distress can be largelyuged into six
classifications: liquidity, leverage, profitabjl firm size and efficiency. Regarding the lidity, profitability
and leverage, they are incorporated in the Altm&eta Model. However, according to bank financistréss
literatures such as (Carpeto, et al. 2010, Sardifviith 2011, Wubshet 2012, Ramili 2010) (Purnanamdz004)
(Demyanyk and Hasen 2010) and (Amadasu 2012) Hrerstill other variables which are found to afiegthe
financial health of banks. These variables arequtesl in detail below.

No performing loan ratio: (Carpeto, et al. 201Qused Nonperforming loan to total loan as a singmanting
variable that can be used to measure bank finartisdtess. (Bridge 1998), asserted that high lexfel
nonperforming loans had been the major cause df fadiare in Kenya, Nigeria, Uganda and Zambia.
Hypothesis one: Hy: non performing loan ratio has no impact on Z"recas a proxy of financial distress of the
banks
¢4 non performing loan ratio has negative impac#Zdrscore as a proxy of financial distress
of the banks
Capital adequacy: This ultimately determines how well banks can cegih shocks to their balance sheet.
(Sahut and Mill 2011), the most important measuréhe capital adequacy is the ratio of capitaldtaft loan
provided by the bank. Accordingly, the more capitad the banks are, the lesser
Hypothesis tow: Hg: Capital to total loan ratio has no influence dhsgore as a proxy of financial distress
(health) the banks
#1 Capital to total loan ratio has no influence ohsgore as a proxy of financial distress
(health) the banks
Theratio of interest income to total revenue: The earning of the bank is very important factat taffects the
financial health of the banks. Increase in earnimgasured by net interest income to total revensaltrén
reduced financial distress. When the share of ésteincome out of the total income is higher, timaricial
health of the bank will increase. (Sahut and MillL2)
Hypothesis three: Hy: Net interest income to total revenue has no impacZ" score as a proxy of financial
distress of the banks
HNet interest income to total revenue has pogitegative impact on Z" score as a proxy

60



Journal of Poverty, Investment and Development www.iiste.org
ISSN 2422-846X  An International Peer-reviewedrdal E-L,!ll
Vol.13, 2015 IIS E

of financial distress of the banks
Efficiency: The efficiency ratio is calculated by dividing teem of non-interest income, which banks generate
from sources other than interest from loan to dpegaxpenses which are expenses other than ihfemgments
to the depositors (Wubshet 2012).
Hypothesisfour: Hq: bank efficiency has no impact on Z" score asoxypof financial distress of the banks
H bank efficiency has positive impact on Z" scoseaaproxy of financial distress of the
banks
Size: the size of total assets is believed to have ipesibfluence on financial health of the banks. d&alem
2011) (Purnanandam 2004) (Demyanyk and Hasen 28i@)(Ramili 2010). Therefore, it is needed to test
Hypothesis 5;
Hypothesisfive: Hq: Bank size has no impact on Z" score as a proXinahcial distress of the banks
H;: Bank size has positive impact on Z" score aaypof financial distress of the banks.

1.6. Scope of the Study

The scope of the study is within the private conuiadrbanks in Ethiopia. The study focuses primadty
financial distress condition and its determinant&thiopian private banks. Seven years data froéb 208rough
2012 will be used for the study.

1.7. Limitations of the study

The major limitation of the study is that it didtnmonsider the public commercial bank in the cogntiThe
reason for not including the Commercial Bank ofigpia (CBE) which the only public commercial bamkthe
country is that: first, due to its unique charaistérs that distinguish it from banks. That isisithe oldest bank
which is created by merging all privet banks togetin the time of the Dergue regime when the latter
nationalized the economy of the nation at that ti{fAeemayehu 2007). As a result it will not reasoeatn
compare banks that emerged after the economicneféth the bank which had been in the industrysoiong
i.e. before private banks were there. Secondlg,atso believed that CBE has government protecfitie other
limitation of the study is that it did not includéake 2012/13 data due to the fact that the reseamhs unable to
access the data of the year for some of the bamdtsrihe study. This is due the fact that the sofrthe banks
under the study did not prepare the official redeabthe financial statement of the year of 2012iL8ng the
data collection period of the research.

2. Literature Review

2.1. Review of Theoretical Literature

2.11. Definition

Among the scholars who defined financial distressnf the perspective of financial institution pawtarly
banks, (Chang-e 2006), definéaks the condition of being in severe difficultiege0 money, especially being
close to bankruptcythey asset that the difficulties come in whendberbanks cannot meet or have difficulty
paying off its financial obligations to its crediso

2.1.2. Determinantsof financial distress

The chance of financial distress increases wherb#éimks have high fixed costs, high combinationdliglid
assets, or incomes that are sensitive to econoomimtdirns. (Asquith, Grtner and Shefstein 1994), maver the
countries in which the banks are operated are avirecession, the banks would be highly exposéiddacial
risks, bank crises and even worse: bank failureentizanyk and Hasen 2010), who reviewed bank failure
prediction methods has compiled various reasotmnk failures. Bank crises are more likely in coast with
high real interest rates, high inflation rates, IG®P growth, and explicit deposit insurance systEoanomies
that are more susceptible to balance of paymesesralso have a higher probability of experiendiagking
crises (Demiguc and Detraigaialche 1998), (Wheebouk Wilson 2009) found that banks with higherasif
loans to assets, lower capitalization, poor quédian portfolios and lower earnings have highet affailure.

No performing loan ratio

(Carpeto, et al. 2010),used Nonperforming loarotaltioan as a single accounting variable thatlmmsed to
measure bank financial distress. (Bridge 1998)erésd that high level of nonperforming loans haérbéhe
major cause of bank failure in Kenya, Nigeria, Udmand Zambia.

Theratio of interest income to total revenue: The earning of the bank is very important factat taffects the
financial health of the banks. Increase in earnimgasured by net interest income to total revensaltrén
reduced financial distress. Sahut and Mili (201dgaadingly, when the share of interest income duhe total
income is higher, the financial health of the barnlkincrease

Capital adequacy: This ultimately determines how well banks can cejfith shocks to their balance sheet. The
most important measure of the capital adequadyegdtio of capital to total loan provided by trenk (IBD).
This is measured by total Equity divided by tot@nt and advances of the banks. Accordingly, wharkda
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become more capitalized, their distresses will elzse.

Firm efficiency

Firm’s Efficiency or turnover ratios measure howghuictively the firm is using its assets (Brealey afeyers
2000). The firm efficiency is measured in termsitefasset turnover, average collection period aretaae
payment period. These components indicate the dirnability as well as speed of turning over itsets within
the year, which determines the firm’s financialtdiss. Non distressed banks have higher efficiesooyre.
(Sahut and Mill 2011)

In addition to these, the literature suggested thaital intensity is another determinant of finahc
distress through a role that alleviates the degffedistress because higher capital intensity insphehigher
degree of fixed assets that could be used as edlain case a firm experiences a financially disting
condition (Charalambakis, Espenlaub and GarretBR08owever, another group of people argues thpitala
intensity represents operating leverage and temdsctease a firm's business risk (Brealey and Me@©00).
This is because more fixed costs normally incua fom with a high level of fixed assets and sucmftends to
show its Profitability to fluctuate more than otheatue to the fact that a high proportion of fixexbts exist
regardless of revenue level. Study findings sugthedtthe capital intensity reduce financial dissréor publicly
traded U.S. lodging companies. Lee et al (2010).

2.2. Empirical Literaturein Global Context

(Segoviano and Goodhart 2009) defines a set of ibgnétability measures which take account of déstre
dependence among the banks in a system, therebydimgp a set of tools to analyze stability from
complementary perspectives by allowing the measen¢mf (i) common distress of the banks in a syst@in
distress between specific banks, and (iii) distieghe system associated with a specific bankhéir approach
they define the banking system as a portfolio afidssand infers the system’s multivariate densitg ) from
which the proposed measures are estimated. The B&Mhiieds the banks’ default inter-dependence steictu
that captures linear and non-linear distress degrasids among the banks in the system and its chaaige
different times of the economic cycle. They asslast the BSMD is recovered using the CIMDO-approach
new approach that in the presence of restricteal, daproves density specification without expligitinposing
parametric forms that, under restricted data se¢sdifficult to model.

(Nkusu and Muleisen 20113nalyze the link between nonperforming loans (N&id macroeconomic
performance using two complementary approachesy Ehggest that a sharp increase in NPL triggerg-lon
lived tailwinds that cripple macroeconomic perforroa from several fronts.

Financial distress literature specific to the bagksector are limited in number when compared &b th
of non financial institutions. (Demiguc and Deti@gjche 1998), studied what happens to the bardgatem in
the aftermath of a banking crisis by using aggregatd bank level data for several countries. Theyd that
contemporary crises are not accompanied by dedlinaggregate bank deposits, and credit does faoefative
to output, although the growth of both deposits aretlit slows down substantially. Output recoveegibs in
the second year after the crisis and is not letebymption in credit growth. Banks, including thesger ones,
reallocate their asset portfolio away from loans.

(Sinkey, Treza and Dince 2012), applied a ZETA nhedgch is revised model of Z score analysis for
predicting the bank failure. The purpose of thaidg was to test the cross-industry validity of flwecalled zeta
model. They used the test sample consisting of centiad banks that failed in United States during #arly
1980s. They found that although it is not as adeuaa the original zeta model, this version ofzb& model is
successful in identifying bank failure in about\® of 4 cases. According to the researchers thsillesreasons
of the model being not as accurate as its origieasion are inability of bank accounting data tibexd market
values, the presence of criminal misconduct as jameantributing factor in bank failures, and thegess by
which banks are declared insolvent.

(Carpeto, et al. 2010) studied distress classifinameasures in the banking sector. They tested the
power of ten different accounting measures usindimeoverage as the benchmark for a sample of ks
which participated in merger and acquisitions amedtiture deals over the 22 years. According toréselts of
the study, a bank should be defined as distresgbd ratio of its non- performing loans to totahhs is in the
two highest deciles of the industry, using a thyear moving average.

(Gunay and Ozkan 2007), conducted a research wiphirpose of proposing a new technique to
prevent future crises, with reference to the lastkding crises in Turkey. They used Artificial Neluketwork
(ANN) as an inductive algorithm in discovering pictive knowledge structures in financial data arsedito
explain previous bank failures in the Turkish bawgksector as a special case of emerging financiakets.
Their finds indicate that ANN is proved to diffetexte patterns or trends in financial data. Mosthef bank
failures could be predicted long before, with thdizaation of an ANN classification approach, butora
importantly it could be proposed to detect earlynireg signals of potential failures, as in the cakthe Turkish
banking sector.
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2.2.1. Empirical literaturein African Context

Banking sector financial distress literature inigdin context is very limited. (Bridge 1998), exagdrthe causes
financial distress in local banks of Africa and iitsplication for prudential policy. His study comteated on
banks in Kenya, Nigeria, Uganda and Zambia. Acewigimany of the local banks set up in the abousntriées
have been closed down or taken over by their CeBtnaks because of insolvency and illiquidity calisy
non-performing loans. He asserts that the sevefityad debt problems was attributable to problemsaral
hazard and adverse selection. According to himraé¥actors contributed to the moral hazard on bawkers
to take excessive risks with depositors’ money.es€hincluded low levels of bank capitalization, esscto
public-sector deposits through the political corimers of bank owners, excessive ownership concénitraand
regulatory forbearance. The impaired loan qualite do the luck of skill and information problem asso
another factor for failure of banks in the courgrabdove.

(Ezeoha 2011), conducted a research with an obgeofi identifying the major determinants of bank
asset quality in an era of regulation-induced imgusonsolidation, using the Nigerian case to desiraite how
consolidation can heighten incidences of non-perfiog credits in a fragile banking environment. Hed panel
data from 19 out of a total of 25 banks operatmdjligeria. A multivariate constant coefficient regsion model
is adopted as the estimation technique. The depéndeable in the model is quality of bank assktken as a
proxy of the proportion of non-performing loans (NRo total loans; while operating efficiency, pitability,
asset liquidity, loans to deposits ratio, preditiighof depositors’ behavior, size of bank capitahd board skill
constitute the exogenous variables. The study levieat deterioration in asset quality and incrdasedit crisis
in the Nigerian banking industry between the pesiafio4 and 2008 were exacerbated by the inabilibaoks
to optimally use their huge asset capacity to ecdaheir earnings profiles. It shows that excegsidiity
syndrome and relatively huge capital bases fuetettless lending by banks; and that increase ifethel of
unsecured credits in banks’ portfolios ironicallged to mitigate the level of NPL within the stedliperiod.

(Samuel 2011), Studied the determinants of norepeiihg loans and the possibility of developing a
composite indicator of financial crisis for Nigamidbanks using data from 1985 to 2009. By employang
stepwise regression approach and specifying atiogisodel, he found that unlike the many determisaof
non-performing loans, changes in liquidity ratiosnthe only significant predictor variable influemgichanges
in the probability of financial crisis in Nigeria.

(Amadasu 2012)evaluated the financial distreselgicsed commercial banks in Nigerian from 2003 to
2007 with four packages of analysis, i.e. multigiscriminate analysis, ordinary least squares e=jpe,
correlation Matrix and Logit-Probit regression, &ophistication and effectiveness instead. Theirfimds that
working capital/total asset (default ratio) amonthess should be closely taken care of and the major
recommendation is that bank officials or corporasmagers whose firms failed should not be with inifyu

(Muranda 2006), Conducted a research with the merpdf investigating the relationship between
corporate governance failures and financial distriesZimbabwe’s banking sector. He used the caseyst
method and discussed cases of banks currentlyamdial distress. Data collection was through deskarch.
The analysis is qualitative and used Judgmentapbagin selecting the eight abridged case. Thdifig of the
research revealed that in all cases of pronounceddial distress, either the chairman of the baarthe chief
executive wields disproportionate power in the HoaFhe disproportionate power emanates from major
shareholding. The study shows that financial in8ths in Zimbabwe underestimated the competitmeds
that resulted from first, economic deregulation &tdr economic decline coupled with political rdeltvn. The
study also found that an active role by regulatarthorities directly contributes to observance addjcorporate
governance practices
2.2.2. Empirical literaturein Ethiopian context
When it comes to Ethiopian context, the gap infthancial distress literature is very wide. It isndualem
2011) who conducted a research on the determidfitsancial distress of selected firms in beveragd metal
industry of Ethiopia. His study estimated determigaof financial distress using panel data starfiiogn 1999 to
2005. He used sample of 68 companies selectedfdLitboshare companies in the beverage and metastind
of Ethiopia. The results show that profitabilityrnfi age, liquidity and efficiency have positive asignificant
influences to Debt Service Coverage as a proxynaitial distress. On the other hand, leverageahaesgative
and significant relation with DSC.

(Alemayehu 2007), Conducted a research in the ®iiand Performance of Ethiopia’s Financial
Sector in the Pre and Post Reform Period: With Bp&ocus on Banking. His main focus is to compiiue
structure and performance of Ethiopian banking weat per and post reform period. He examined this
liberalization program by analyzing the performaint¢he sector before and after the reform. Theystnotes
that given the recent nascent development the dinhgector in the country, the relatively goodsihén which
the existing financial institutions find themselyesd given that supervision and regulation capaaitthe
regulating agency is weak, the government's stgatefy gradualism and its overall reform direction is
encouraging.
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(Muluneh 2007), conducted the efficiency analydigpvate commercial banks. In his research he
examined the market structure of private commeraiks in the country’s economy using the Herfihdah
Index. He also tried to analyze cost efficiencysif private commercial banks operating in Ethiopia. made
efficiency analysis using quarterly panel data fritna first quarter of fiscal year 1997/98 to thems® quarter
of 2005/06 and employing the Stochastic Frontiealfsis. The cost efficiency result of the banksammeview
shows an improvement from time to time during teeiqu. During the first two quarters of 2005/06 arerage
the banks were found producing for Birr 1.101 atpatithat can efficiently be produced for Birr 1Fdom the
firm specific determinants of efficiency, size @frtks (measured by total assets and branch netandkage are
found negatively related while capital is foundptusitively affect efficiency of the banks.

Apart from this so far as per the knowledge of thgearcher there is no research conducted in the
same topic in the banking sector of Ethiopia. Teeiaw of existing literature indicate that almo#itaf the
researches conducted in this context in Ethiopiarh s (Alemayehu 2007), and (Muluneh 2007) arelgim
examining the financial performance based on tlwatting figures, and do not see the implicatiorthaft
performance on the going on concern of the entibd the other research by (Andualem 2011) thatstigated
the determinants of financial distress, have oabuéed on the case of non financial companies.

Ephrem and Grusuamy (2015) previously conducteahfifal health conditions of six selected banks
from Ethiopia by applying Z" score Model of Altm&2000) however in their study they did not indichtehat
are the determinants of the financial health camakt of this banks. Thus, this study will have grede in
filling the gap in banking sector financial distsdierature in Ethiopian.

3. M ethodology

(Saundra, Lewis and Thornhill 2007) suggest ananqgibry study type of research design for researtes
study “...a situation or a problem in order to expl#ie relationships between variables.” So, sthéestudy
has the objective of assessing the financial distoandition of selected private Ethiopian banksetaluating
the relationship among different variables, Additily, (Ramili 2010) and (Pranowo, et al. 2010)alsed the
same research design to evaluate the determin&fitsicial distress of firms. (Andualem 2011) atsmducted
a research by applying the same design to deterfagters affecting financial distress of selectati@pian
manufacturing firms.

The study is based on quantitative data which thegad from annual audited financial statements of
the sample banks. Thus, the data type that whielsésl in this research is a quantitative one. Esearcher
chooses to study only six private commercial bahks to their age in the industry, which stayedha $ector
for more than ten years since 1995 economics reiiotime country.

3.1. Model Specification
(Altman, 2000) revise his financial distress moaiedl developed a new Z score model which can beeabfar
non-manufacturing firms which embraces financiatitations as well. Accordingly, the new Z"-Scoredel is:
" Z6.56X%+ 3.26% + 6.72% + 1.05%,
Where:
Z"= financial distress measure of financial ingtin
X1= Working capital / total assets,
X2= Net operating profit / total assets,
X3= EBIT / total assets (where EBIT is earningsobefinterest and taxes),
X4= BVE / total debt (where BVE is the book valukeguity and total debt is book value of total
liabilities)
Thus Z" will be used as a proxy for financial dists of banks as it measures the financial
distress(financial health) conditions of banks, aadt has been applied by (Sahut and Mill 2011)
Accordingly, in line with the previous determinanfscorporate financial distress researches, tinyst
used Panel data multiple regression analysis (PDMBANd the relationship between the explanat@siables
and firms financial distress as applied by (Samd Will 2011) and (Pranowo, et al. 2010), (Andraated
Kaplan 1998), and (Carpeto, et al. 2010) and (Aldua2011). The following are the regression modebé¢
used for testing hypotheses.
FD=Ro+BINPLH32NITTR+33CTLN +B4EFC+85SIZt+
Where:
Bo: is constant
B1, B2, B3, p4, p5 andp6 are coefficients of independent variables
FD is a dependent variable which is the outpuhefZ" score
NPL is non performing loan ratio
NITTR is net interest income to total revenue &spfoxy for income
CTLN is Capital to total loan as a measure of theks asset quality

64



Journal of Poverty, Investment and Development www.iiste.org
ISSN 2422-846X  An International Peer-reviewedrdal E-L,!ll
Vol.13, 2015 IIS E

SIZE is the natural logarithm of the firm size ma&sl in terms of volume of assets;
EFC is the banks efficiency ratio as a measureafagement quality
g Is an error term.

4. Data Analysisand Discussions of the Result
4.1. Deter minants of financial distress (health) of the banks
The financial distress measure of six selecteckddrom Ethiopia has been calculated by applyingsZre
Model of Altman (2000) and the figures of this cdétion are taken as the proxy for financial distref banks.
The detailed figures can be obtained from the agipesection of the paper.

i. Testsof the Classical Linear Regression Model (CLRM) assumptions
Before directly preceding to the actual regressaoalysis it is important to select class of parstingator
approaches and test for the assumptions of cladsiear regression model (CLRM). There are basicio
types of regression approaches used when panelreigtassion analysis is applied. These are fixéelcesf
models (FEM) and random effect®dels (REM) (Brooks 2008).

When panel data is used it is obvious that eithardf effect or random effect approach has to be
applied. Before deciding which approach to useitds to see which one is the appropriate forihry research
based on the common practice of the scholars. &uj@004) asserted that “... in a given panel, & tumber
of time series data is large and the number ofsesestional units is small, there is likely to li#d difference in
the values of the parameters estimated by fixegcefihodel and random effect model.” Here, statag the
choice here is based on computational convenigdoehis score, fixed effect model is preferablentrendom
effect model as suggested by (Gujarati 2004). Siheenumber of time series (i.e. 10 year) is gretiten the
number of cross-sectional units (i.e. 6 private swrtial banks) and adjusted ®lue and Durbin-Watson stat
value increases with the use of cross-sectionatfiaffect model, fixed effect model is preferathlant random
effect model in this case. Thus, in this studydixdfect model is selected.

Regarding the assumptions of (CLRM), there are fbasic assumptions of the classical near
regression model. These are: the assumption thig@ssthe mean of the error for alsXindependent variables)
are zero {E£i) = 0 for all}; the assumptions of homoscedasticity (no hetexdasticity) which assumes that the
variance of the errors is constant, §)(=c*for all ;}; assumption of non autocorrelation that assuntes t
covariance between the error terms over time (osxsectionally, for that type of data) is zerornmality and
multicollinearity. If these Classical Linear Regiem Model (CLRM) assumptions hold, then the estimsga
determined by OLS will have a number of desirabtepprties, and are known as Best Linear Unbiased
Estimators (BLUE).

ii. Themean of theerror for all X;s(independent variables) are zero {E(si) = 0 for all;}
This assumption states that “it cannot the cast gbme members of the population hayg Value that is
systematically below the regression line while atheave'y” value systematically above it (Simonoff, 2011).
As (Brooks, 2008) states, the prevalence of a eomsterm in the regression equation will preverg th
assumption from being violated. Thus since theie ¢enstant term in the regression equation uséusrstudy
this assumption is not violated.
iii. The assumptions of homoscedasticity (no heter oscedasticity), {var( u;) = 62< oo}
According to this assumption, the variance of thrers is constant, {\({) =o°for all ;}. If the errors do not have
a constant variance, they are said to be heterasttedBrooks, 2008). The test undertaken to cHeckhis
assumption is known as a heteroscedasticity tdwd. fdllowing table presents the result of Whitet tene to
check if there is any heteroscedasticity. Accordingthis assumption, it cannot be the case thatxthe
relationship is stronger for some members of theufadion, and weaker for others. (Simonoff,201The null
hypothesis for this test is stated as there iseterbscedasticity. If the p-values for the F-stiatiand Obs*R-
squared are less than 0.05 then the null hypotfasikis test is not rejected.(Brooks,2008)
Ho: o=c ; for alli (no heteroscedasticity)
H: o #0; for alli (heteroscedasticity)
Table 1. Heteroskedasticity Test: White

F-statistic 2.185771 Prob. F(5,54) 0.0692
Obs*R-squared 10.09923Prob. Chi-Square(5) 0.0725
Scaled explained SS 7.20537#rob. Chi-Square(5) 0.2058

Source: Eviews6 Output

The result of White (1980) test using the Eviewtflistical software package is presented in tableve. It
shows that the F»%, and scaled explained SS versions of the tesstitagive the same conclusion that reveals
the absence of heteroscedasticity, evidenced bp-tfeues which is significantly greater than 0.06us it is
not possible to reject the,lt 5% significance level so there is no hetrosseckity.
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iv. Assumption of no autocorrelation {cov( u;, u;)) = O for i #j}
Assumes the covariance between the error termstowmer(or cross-sectionally, for that type of datyero.
That is error term is uncorrelated over time. Bititiis there exists autocorrelation. The existerafe
autocorrelation reveals that the error (residualypecific time depends in the error (residualyviomes to that
period which in turn indicates that there existeeotvariable which is significantly affecting thepmbndent
variable but not included in the model and thus,GL.S estimates are become biased and incons{kteittierg,
2005) hence to check for the existence of autolaiioa, a formal statistical test should also bplieol.

Durbin and Watson test for autocorrelation
The simplest test is due to Durbin and Watson (1.95his test is a test for first order autocorrielat-- i.e. it
tests a relationship between an error and its inmelgt previous value. One of the ways of testimgl a
interpreting the test statistic would be in the teah of a regression of the time t error on itsvipes value.
(Brooks, 2008)
U = plr -1+ Vi
Where,v; ~N (0,6° v) andp is the coefficient of autocorrelation
The DW test statistic has as its null and altewesliypotheses:
ok = 0 (no autocorrelation)
vk # 0 (autocorrelation)
The accept reject criteria for this test are (SiogfbA011)
¢ ForT— o, the test statistibW — 2 — 2W.
« If there is no serial correlation, the DW statistitl be around 2 £ = 0)
* The DW statistic will fall below 2 if there is pdisie autocorrelation (in the worst case, it will bear
zero).
« If there is negative correlation, the statisticl W somewhere between 2 and 4
No autocorrelation Inconclusive | MNegative aoutocomnln

Positive acutocomnln.. Inconclusive

0 dz drr 2 4-dp 4-d;

Figure 1 Rejection and non-rejection regions for BaAt (Brooks 2008)
Unlike the other tests, tH28W test does not follow a standard statistical distion such as at, F ,gr2. DW
has 2 critical values: an upper critical valdg)(and a lower critical valued,), and there is also an intermediate
region leveled inconclusive. It is region where tha#l hypothesis of no autocorrelation can neitherrejected
nor not rejected! The rejection, non-rejection, ambnclusive regions are shown on the numberifinégure
below.
The decision rule:

« Reject the null hypothesis BW is less than the lower criticd] value since it shows the existence of
positive autocorrelation; or DW is greater than 4 minus the lower critical valugich indicates that
there is negative autocorrelation.

« The null hypothesis is not rejected if th&V is between the upper and 4 minus the upper lifnés d,
and 4-dy) since it indicates that there is no autocorretati

e If the DW is betweerd,, anddy, or 4-dy and 4d,, then the null hypothesis is neither accepted nor
rejected since it cannot be sure if there is angcaurelation.

TheDWtable value ofd,, dy, 4-dy and 4€_ at N 60, K5 and 1% significance is presented bejoaphically.

0 1.249 1.598 2 2.402 2.751 4

Source: (author’'s computation)

Figure 2. Diagrammatical presentationdV test
The result of thédW test which is obtained from the regression ouiput.595. According to the decision rule,
this indicates that there is no autocorrelatiorbfm since it is betweeth;,, and 4dy .

Breusch-Godfrey Serial Correlation LM Test
The output of the DW test indicates that theredarly no autocorrelation. However the limitationtbé DW
test is that it tests only the first order autoetation, i.e. of whether consecutive errors arateel to one another
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using only a one-period lag (Brooks 2008). Thus ligtter to conduct further test for autocorretatid multiple
period lag. Breusch-Godfrey Serial Correlation LMsT is preferred by most scholars for this mats@monoff
2011, Brooks 2008 and Habtmu 2012).
Thus, it is desirable to examine a joint test fatoaorrelation that will allow examination of thelationship
between error and several of its lagged valueseasame time. The Breusch--Godfrey test is a menergl test
for autocorrelation up to th& order. The model for the errors under this test is
8 p1Uea + p2 U+ palest ..o+ prler + Vi Vi ~N (0,6% v)

The null and alternative hypotheses are: the nydbthesis is stated as there is no autocorreléttween errors
and several of its lagged values throughout thee.tifhe alternative hypothesis is stated as tlere
autocorrelation between errors and several oaggéd values throughout the time.

Ho: p1# 0, po# 0and...ang, # 0 (no Autocorrelation)

Hj: p1 =0, p, = 0 and...ang, = 0 (Autocorrelation)

The following table shows the results of the Bréuuggodfrey test conducted by using the Evies6 sarftw

Table 2. Breusch-Godfrey Serial Correlation LM Test

F-statistic 2.515556 Prob. F(5,54) 0.0505

Obs*R-squared 11.33512Prob. Chi-Square(5) 0.0551

Source: Eviews6 output (author’'s computation)
The conclusion from Eviws6 output of the test iis tbase is that the null hypothesis of no autodatite is not
rejected since thp-valueis greater than a 5% significance.
v. Assumption of normality (errorsare normally distributed (u, ON(0,%)

The other test of CLRM assumption is about the mitsnassumptiorfu; ~ N (0,07)), which is required in order
to conduct single or joint hypothesis tests abdwt model parameters. The following figure indicaties
normality assumption test result of Eviews6. Actogdo (Kreiberg, 2005), for sample sizes thatsaar#iciently
large, violation of the normality assumption istvally inconsequential. Based on the central lifm#orem, the
test statistic will asymptotically follow the appmiate distribution even in the absence of errammadity. In
smaller samples, however, it is important to meistassumption for the p-values of the t-test todial.
The null hypothesis for this test is that the dataot normally distributed. The alternative hypestts of this the
data is normally distributed. Can be rewritten as:

Ho: The residuals do not follow a normal distribution

1:H he residuals follow a normal distribution

10
Series: Standardized Residuals
] Sample 2002/03 2011/12
g = Observations 60
] Mean 3.13e-16
6| o Median -0.009507
— Maximum 1.150723
| ] Minimum -0.997531
4 ] - Std. Dev. 0.384292
Skewness 0.155310
Kurtosis 3.338110
2 |
( Jarque-Bera 0.527008
Probability 0.768354
0 i B
-1.0 0.5 -0.0 0.5 1.0

Source: Eviews6 output (author’'s computation)
Figure 3graphical presentation of normality test
As it can be observed from above diagram that nlismassumption holds, this is because the coefficiof
kurtosis is 3.33 which close to 3 and the skewreatso close to zero with coefficient of 0.15.
vi. Testesfor the Absence of Multicollinearity Assumption
This assumption is an implicit assumption that iadm when using the OLS estimation method is that th

67



Journal of Poverty, Investment and Development www.iiste.org
ISSN 2422-846X  An International Peer-reviewedrdal E-L,!ll
Vol.13, 2015 IIS E

independent variables are not correlated with anether. If there is no relationship between théejprendent
variables, they would be said to bethogonalto one another which means there is no evidenat dhe
independent variable affects the other. If the peshelent variables were orthogonal to one anotlugling or
removing a variable from a regression equation daot cause the values of the coefficients on tirero
variables to change. However, a small degree ssfciation between independent variables will alnabstys
occur but will not cause too much loss of precisiora real world practice (Brooks, 2008). But akdem
occurs when the explanatory variables are verylpigbrrelated with each other, and this problerkriswn as
multicollinearity.
The hypotheses for this test are:

Ho: There is multycorrniality among the independeariables

;Hhere is no multycorrniality among the independeriables
The following table presents the result of multyo@lity test conducted using the Eviws6.

Table 3. Tabular presentation of multycorrnialigtt

Correlation EFC NITTR NPL CTLN SIZ
EFC 1.000000
NITTR 0.558683 1.000000
NPL -0.153858 0.249612 1.000000
CTLN -0.124261 0.268369 0.367157 1.000000
Siz -0.458383 -0.649168 -0.085644 -0.706035 1.000000

Source: Eviews6 output (author’'s computation)

Different authors different level of acceptable @&gof correlation among the independent variables.
According to Hair et al. (2006) correlation coeiffist below 0.9 may not cause serious multicolliftgar
problem. However, other scholars such as CooperSaméndlar (2009) suggested that a correlation detw
independent variables should not exceed 0.8 & iit iindicate high correlation among the independeariable.
Still another author; Malhotra(2007) suggests et maximum acceptable level coefficient of cotiela
among independent variable is 0.75. Thus sincartheimum coefficient of correlation observed in thble
0.69 which is fairly below the Malhotra(2007) crite, there is no mulicorriniality among the indepent
variables.

b. Discussion of regression analysis results
In this part, the output of the fixed effect paregression analysis is discussed. In the aboves paatresearcher
discussed the results of the tests for validitytred classical linear regression model (CLRM) assionp.
Accordingly, model has passed all the importartste$ the CLRM assumptions. Thus, now what remarte
discuss the results of the regression analysishwisicdlone by applying the fixed effect panel regi@s using
the Eviews6 software.

The result of regression analysis indicate, capitéban ratio and net interest income to totahlogre
statistically significant and have positive lighce on the financial distress, whereas performing
ration has significant but negative influence financial distress. Surprisingly the result alsdicates that
efficiency and firm size have no significant infhee on the financial distress.

As it can be observed from the result of the regjoespresented in the table below, The coefficieft
determination R-square (R2), which measures g to which the model explains the actual tiaria in
the dependent variable, indicates that the exieh8.29% behavior of financial distress valesb can be
explained by the independent variables whighiacluded in the model. Overall, F-statistic 21\@ith p-
value 0.0000 since it indicates that all of thefficents are not jointly zero. Thus, the regressimodel is
feasible.
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Table 4.Regression result
Variable Coefficient Std. Error t-Statistic Prob.
C 4,718347 1.273132 3.706094  0.0005
NPL -0.030736 0.009527 -3.226167  0.0021***
CTLN 0.006569 0.002959 2.219718 0.0307**
NITTR 0.084733 0.044664 1.897126  0.0632*
EFC 0.012694 0.013920 0.911885 0.3659
Siz 0.006271 0.004040 1.552265 0.1264
R-squared 0.664036 Durbin-Watson stat 1.595680
Adjusted R-squared 0.632929
F-statistic 21.34635
Prob(F-statistic) 0.000000

**x ** and * indicates significant at 1%, 5%, 10%ignificance level respectively.
Source: Eview6 output(author’'s computation)
c. Testsof research hypothesis
Once the regression analysis is run and the ougatebtained the next step is testing of the rebdaypothesis
which were formulated at the beginning of the reseavork. There are eight hypotheses in this stutiich
were developed with the aim of achieving the secobgbctive of the study. Accordingly, tests forclea
hypotheses of this study are discussed below mildet
Hypothesis one: Hy: Non performing loan ratio has no impact on Z"rscas a proxy of financial health of the
banks
4 Non performing loan ratio has negative impactZ8rscore as a proxy of financial health
of the banks
As it can be evidenced from the output of the regjo; analysis presented in table 5.4 non perfarmin
loan ration (NPL) has significant influence on fimancial health of the banks with coefficient 6030736 and
the p-value of 0.0021. This enables to reject thie mypothesis at 1% significance. The beta doiefiit of
nonperforming loan ratio indicate that the one imitease in NPL will result in one 0.030736 desecim the Z"
score of the banks. This in turn will lead to diteation of financial health of the banks since ldaivmean high
financial distress which even can lead to bankiuptc
Hypothesis tow: Hg: Capital to total loan ratio has no influence dhsgore as a proxy of financial distress
(health) the banks
H Capital to total loan ratio has positive influenon Z" score as a proxy of financial
distress (health) the banks
The second hypothesis of the research is abowgftbet of Capital to total loan ratio on the finaic
distress of the banks. As it can be observed fiwemrégression analysis output, the Capital to foth ratio,
which is the proxy of capital adequacy, has a pasiinfluence of 0.006569 with the p-value of 0.03this
indicate that the fires null hypothesis that stgtesitability has no significant impact on finaatdistress of the
bank is rejected at 5% degree of confidence. Titusmn be said that there is statistical evidemat bne unit
increase in Capital to total loan ratio will incseathe financial distress measure of Z" score BQGH69 times
which will improve the financial health conditiofi the banks.
Hypothesis three:  Hy: Net interest income to total revenue has no impacZ" score as a proxy of financial
distress of the banks
HNet interest income to total revenue has pogitegative impact on Z" score as a proxy
of financial distress of the banks
Based on the result of the study, net interestrimedo total revenue (NITTR) has a positive relatioith
financial distress with coefficient 0.084733 witlpavalue 0.0010. As a result the null hypothesisejected at
10% significance. This reveals that one unit inseean NITTR will lead to 0.084733 times increasettie Z
score of the bank which is financial health (dist)e When the Z score of the banks improves, thenfiial
health of the banks also improves.
Hypothesisfour: Hy: Bank efficiency has no impact on Z" score asaxypof financial distress of the banks
1 Bank efficiency has positive impact on Z" scoseaaproxy of financial distress of the
banks
It is surprising to know that the bank efficien@simo statically significant influence on the Zstare
of the selected private commercial banks. The begdficient of the bank efficiency is 0.012694 witie p-
value of 0.3659. This reveals that the effect ef éffficiency ratio is insignificant. Thus, sincetprobability of
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committing type one error as indicated by the piedk very high, it is not possible to reject thdl hypothesis.
This deviation from the expected positive influernoeild be due to the reason that noninterest incmnren
interest expense has been used as the proxy of leffikiency. Because in most of the previous nedes
particularly (Asquith, Grtner and Shefstein 1994) a(Andualem 2011), which found positive relatlmtween
efficiency and financial health used variables sashprofit per number of employees and earningsrbef
interest and tax (EBIT) respectively as proxiefirofi efficiency.
Hypothesisfive: Hy: Bank size has no impact on Z" score as a proxXinahcial distress of the banks
H,: Bank size has positive/negative impact on Z" s@s a proxy of financial distress of the
banks
It is surprising again to know that the bank sizs ho effect on the financial distress statuesef t
banks. The output of the regression analysis inelicthat the size of the banks has no significateon their
financial health for the entire study period forigfhdata for the research is obtained and analyzkd.beta
coefficient of size variable is 0.006271which appea look companies with large size are more hesaltut
the p-value 0.1264 reveal that size is statisgidakignificant, and it does not enable rejectifiguall hypothesis
even at 10% significance. Thus the null hypothisi®t rejected since the degree of committing type error
p-value is greater than 10% which is the maximugree to which a given researcher is allowed to thkeaisk
of committing type one error in social science. Plassible reason for this could be attributabl¢hto variable
which is employed as the proxy of firm size. Insthésearch natural logarithm of total asset whichsied as a
measure of firm size is different from the natdoglarithm of total sales which is used as a praxfjrm size by
other researchers such as (Andualem 2011) and ¢ah2006).

5. Conclusion

Generally some of the findings are consistent wébearches which are previously done by otherslasho
Finding that capital to loan ratio, net interestdme to total revenue ratio have positive influece the
financial health of banks is consistence with timelihgs of (Sahut and Mill 2011)and (Pranowo, et24110).
Again the finding that nonperforming loan ratio hagative influence on the financial health of Hamks is
consistent with the finds of Andrade and Kaplan98)9 and (Carpeto, et al. 2010)who asserted thaeased
nonperforming loan is indicator of financial distseand (Bridge 1998) AS recommendation, the noopeifig
loan and the leverage ratio of the banks whichfamed to negatively influencing the financial héadf the
banks need to be closely watched and taken caiEhif.is because, as per the finding of the stutlyease in
NPL ratios will lead to decrease in the financiadtieess measure of the ZETA score which means dserim
financial health conditions of the banks.
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Appendix1: Data Used for Regression

Firm

year

ZETA

EFC

NITTR

NPL

CTLN

SIZ

DB

2002/03

2.71

0.6696

0.1203

0.0744

0.95

2.0117

DB

2003/04

2.46

0.6119

0.1385

0.0672

0.7761

1.9279

DB

2004/05

2.56

0.6094

0.1551

0.0621

0.2274

2.0362

DB

2005/06

2.38

0.6923

0.1469

0.0595

0.8471

1.5104

DB

2006/07

2.21

0.6594

0.1266

0.0589

0.387

1.1542

DB

2007/08

2.39

0.6598

0.1138

0.0739

0.2313

2.1974

DB

2008/09

3.05

0.6271

0.1088

0.03

0.4263

2.2713

DB

2009/10

3.71

0.5754

0.1071

0.0338

0.5754

2.817

DB

2010/11

3.34

0.5005

0.1087

0.1839

0.8678

1.9773

DB

2011/12

3.41

0.4708

0.1072

0.1202

0.7972

2.0622

AlB

2002/03

2.8

0.6774

0.1007

0.0956

0.7919

1.1202

AlB

2003/04

2.92

0.6269

0.0978

0.0736

0.7684

2.2224

AlB

2004/05

3.17

0.603

0.0914

0.0866

0.797

3.1825

AlB

2005/06

2.97

0.5333

0.0892

0.0578

0.7871

2.1131

AlB

2006/07

2.64

0.5455

0.0891

0.0547

0.7826

2.0261

AlB

2007/08

2.72

0.5781

0.0872

0.0381

0.7191

2.3982

AlB

2008/09

3.27

0.5537

0.0754

0.1751

0.7284

2.8129

AlB

2009/10

3.9

0.4945

0.0641

0.124

0.6832

2.9039

AlB

2010/11

4.23

0.4373

0.0575

0.0494

0.7391

3.4845

AlB

2011/12

3.74

0.3864

0.0578
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