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Abstract
The study aimed to investigate and test the prigdigiower of the Altman’s revised Z' model in thase of
multinational companies, and took a sample of 1@inational companies for two years; 5 bankrupt pamies,
and 5 companies continue to work as of 2014.
The descriptive quantitative methodology has bediowied in the study, and the data was obtainethfthe
financial reports of the companies in the sample.
The study concludes that Edward Altman’s Z' moaelffnancial distress prediction is an accuratetfier failed
multinational companies at a predictive power d¥/@nd for the non-failed at a predictive poweb5%.
Keywords: Altman’s Model, financial failure, Multination&ompanies

1. Introduction
There is a huge need for financial failure predittsince the results of business bankruptcy lede&vy losses
and affect the national economy and the employrtexel. Enron case is one of the most famous bam&iegp
that have taken place in all over the world. Itresgnted a major corporate accounting scandal wiaebd the
way to a lot of regulating acts in the United S¢aded other countries.
The financial failure may take the form of bankypbr insolvency. Insolvency means that the compiany
unable to meet its current obligations when it ig,dwhich happens when the current liabilities egcéhe
current assets. On the other hand, bankruptcy insppten the company’s current liabilities exceed fiar
value of its assets (Mohammed & Soon, 2012)
However the importance of prior diagnosis of finahdailure is becoming more important because hef t
increasing number of bankruptcies and the failditgigp multinational corporations in the last twocddes.
The multinational companies are the most criticahpanies in the area of predicting financial fagldue to the
complexity of its operations, and multinationalieities. Thus a model that could predict the finahéailure of
multinational company in time would be useful fendlers, customers, stockholders, different regidaand
governments, managers, suppliers, employees, aed stakeholders.
Accurate business failure prediction models wowddeltremely valuable to many industry sectors,iqaerly
financial investment and lending. The potentialueabf such models is emphasized by the extremedylyco
failure of high-profile companies in the recenttp&onsequently, a significant interest has beeregged in
business failure prediction within academia as wasglin the finance industry (Odipo and Sitati, 2008

According to Alareeni & Branson (2013) most statat failure prediction models have been develofoedand
tested in developed countries (e.g. the US and fi&ano countries). Amongst the most common statistica
models are the Altman Z-Scores, which have beerifraddwice.

So in this paper we will focus on the case of 10timational companies to know if the Altman’s Z’ thal can

or can't predict the financial failure or health fch companies, and the results will be valuableestors,
and add to the existing literature of this field.

The remainder of the paper is organized as follsestion two presents the literature review, seactlree
explains the study methodology, section four presicand discusses the results, and finally sectiom f
concludes the paper.

2. Conceptual Framework and Literature Review

Business failure predictions involve developing misdthat attempt to predict financial failure obasiness
before it actually happen. According to Gep & Kur{2012) there were early attempts to use finanei@bs as
a tool to predict financial failure of a businetfg work of Patrick in 1932 was the earliest. Thiwk was later
extended by Beaver in 1966 and provided the fisistical model for business failure predictiore Hsed a
univariate model, and a set of 30 financial ratiested on 79 failed businesses and 79 similar sstue
businesses between 1954 and 1964. He then establisim the analysis the financial ratios with tireatest
predictive power, but the beaver’s univariate apphodidn’t contain an overall index to measure rfal

distress, which led a problem that different rativede conflicting predictions about a given busines well as
that one ratio only can't make a real predictionbakiness financial failure. However the work ofaBer in
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1966 was a pioneering one which paved the way @od#velopment of statistical models for financeilure

prediction. In 1972 Deakin utilized the same l4ialzles that Beaver analyzed, but applied them wighseries
of multivariate discriminant models. Although theigp works established certain important generditire

regarding the performance and trends of particmleasurements, the adaptation of the results fasasg)
potential bankruptcy of firms, both theoreticallydapractically, was questionable because the metbgy was
essentially univariate in nature and emphasis vesed on individual signals of impending problem#trhan,

2000). For this problem, Altman constructed his sdad 1968 using multiple discriminant analysisasample
composed of 66 corporations, 33 in each of thegmaips-bankrupt and successful businesses-. At Atsnan

included 22 ratios in his model, and then he reduté the most five important financial ratiosnd\ after his
analysis he got the following formula known as Arecmodel, which is used often for companies listethe
capital market=

Z = 1.2X3+1.4X,+3.3X5+0.6X,+1.0X%s5 (1)Where:

X1 - working capital / total assets,

X2 - retained earnings / total assets,

X3 — earnings before interest and Tax / total asset

X4 - market value of owner’s equity /book valudaiél liabilities,

X5 - sales / total assets.

If the score is above 2.99, the firm is healthyit it below 1.81, the firm is viewed as failingdess, when
values ranging from 1.81 to 2.99, it representdbecalled grey area, when there is no clear priedicbout
financial failure.

After publishing the original Z score, a discussiwas evoked between academicians and practiticatzost
how this model could be used for “non-stock comesthso in 1977 Altman modified the original Z sctwesuit
such like these companies. The modification le@rnooverall reevaluation and changing the marketesaif
owner’s equity in % with the book value of owner’s equity. The modelkdhe following formula:

Z' =0.717X+ 0.847X%+ 3.107X%+ 0.420X%+ 0.998% 2

Classification zones of the model also changethdfscore is above 2.9, the company is healthy.idfbelow
1.23, the company regarded as going bankrupt. gdhaen 1.23 to 2.9 represent the so-called greg,ambere
there is no clear prediction.

The next modification of the Z score model analy#eel characteristics and accuracy of a model withqu
sales/ total assets, to minimize the potential strqueffect which is more likely to take place whsich an
industry-sensitive variable as asset turnoverdiigred. And this model was formed in response gqoiests for a
measure to predict the likelihood of bankruptcy fam-manufacturing firms. The new Z model for non-
manufacturing firms took the following form:

Z" =6.56x1+3.26%+6.72%+1.05x ©)]

Where:

X1= (current assets — current liabilities) / totsdets

X2= retained earnings / total assets

X3= earnings before interest and taxes / total asset

X4= book value of equity / total liabilities

In this model, scores of 2.6 and greater indida&t the firm in a safe zone, and below 1.1 inditathe distress
zone, and the values ranging from 1.1 to 2.6 repitethe grey zone where there is no clear predictio

The research and study of financial failure predictan be classified into three broad categories:

« The f'research field: Building statistical prediction defs and it often gives an overall index which
can be used to measure the probability of failsueh as the study of: Beaver (1960); Altman (1968);
Christidis & Gregory (2010); Zeytunoglu & Akarim@23).

« The 2“field: evaluating and assessing the validity amel predictive power of pre-developed models
like the work of: Kidane (2004); Onyeiwu (2009) Kjud (2009); Wang & Campbell (2010); Mamo
(2011); Kiyak & Labanauskaite (2012); Soon et 2014).

« The 3 field: an applied studies and researches, whiofsab know the failure position of certain
companies in a country, and it is closer to arclartmore than a research paper, like the study of:
Azadinamin (2012); Mohammed & Soon (2012); Kenr&tdeniyi (2014).

This study is closer to the"2research field, where it seeks to apply Altmamsised model on failed and
successful Multinational companies, to know thedpton power of Altman’s Z' model.

Kidane (2004) examined the applicability of Altmand Springate models in predicting financial distren IT
and service companies of South Africa from 1992063, and the results reported that both of therhwodels
failed to predict failure and non-failure amongstuth African service and information technology géen
companies.
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Odipo & Sitati (2008) assessed whether Altman’saficial distress prediction model could be useful in
predicting business failure in Kenya using a samifilirms that continue to be listed and 10 firmattwere
delisted in Nairobi Stock Exchange during the pefimm 1989 to 2008, the study concluded that tloeleh
could accurately predict financial failure in Kenya
Kpodoh (2009) tested the Altman’s Z score predictitodel using sample data from the mobile commuioica
industry in Ghana. His findings confirmed the sggnand ability of the Z score model in predictieginent
business failure, as it predicted the distresstiposi of the case companies.
Onyeiwu (2009) applied Altman’s Z score model tweistigate its ability to discriminate between healand
unhealthy organizations in the Nigerian manufaotyrindustry in the period between 2005 and 2009, an
concluded that Altman’s model can successfully jotezhd classify between failure and non-failurenpanies.
Charles & Goodluck (2009) applied a multivariatehieique using Altman’s Z model to investigate the
predictive power of the model and discriminate lestw failure and healthy companies in the Nigeriaaricial
sector for the year 2009, and the results of theysindicate that Altman’s model could actually giot financial
failure of banks in Nigeria.
Moghadem et al. (2010) tested the prediction powfeoriginal Altman and Ohlson models on Iraniartelts
companies in the period of 1998 to 2005, and calexluthat both Altman and Ohlson original models can
predict bankruptcy issue of Iranian listed compsanie
Hayes et al. (2010) tested the applicability of thescore and apply to 17 failed and non-failed @&if
companies in 2007 and 2008, and concluded that akiten Z score accurately predicted most of the
bankruptcies.
Johansson & Kumbaro (2011) performed multiple diisictant analysis on a sample of 45 Americans filiog
bankruptcy between 2007 and 2010 by applying tseafe and Z” score models, and concluded thatrtbeéels
could predict bankrupt firms both one and two réipgrperiods prior to bankruptcy.
Mohammed & Soon (2012) used the Altman’s finandistress prediction model and current ratio to ssse
financial situation of 44 companies listed in thalysia Stock Exchange for 2008 and 2009, and adadl that
Altman’s model and current ratio are useful toalsifivestor to predict financial failure of compesii
Alareeni & Branson (2013) conducted a study on ailed and 71 non failed companies in Jordan to thest
predictive power of Altman’s model for the periodtiveen 1989 and 2008, and concluded that the nabidiel
works effectively and could predict failed induatrtompanies. However, for service companies, thegd that
the Altman models could not provide indicators iffedentiate between failed and non-failed companie
Soon et al. (2014) used Altman'’s financial distneexlel to predict the financial hardship of 28 camips listed
on trading services sector at the stock exchangMalfysia for the period between 2003 and 2009, and
concluded that Altman’s score can be used to difféate between failure companies and the nonréiland
that its useful for investors to predict finandeilure of companies.
From the literature above, the researcher has wddethat there is lack of concentration on the cake
multinational companies; where the situation maydiféerent from ordinal cases because of the bgsine
complexity, and took a sample of 10 companies ediaéind non-failed- to examine the applicabilityAtinan’s
Z’ model to such companies and its predictive power

3. Method
3.1 Study sample and the selection criterion
Since there is a huge number of multinational cafions in all over the world, the process of takail these
companies in a sample for study would be impossixethe researcher has taken a sample of 10 cosspan
distributed to two groups (5 failed and 5 healthyltmational companies) for two years, which med®fs
observations in each group. And they were chosadoraly depending on the following criteria:-

* In the case of the failed companies, the multimaticompany should be filed for bankruptcy recently
from the period between 2001 and 2012.

* The assets of the multinational company for thé regorting period should be more than$ one billion
to take it in the sample.

« In the case of failed companies, the financialestents of the last two years prior to the bankmuptc
should be available and accessible, so all the eorap in this group belong to USA, because of the
data availability.

« In the case of health companies, the financiakstants of the last two reporting periods should be
available on web.

3.2 Study method and Altman’s model variables

The study has followed the descriptive quantitativethod by applying Altman’s model to the multioatl
companies’ sample of study. And the data was etedafrom its financial statements for two yearoptb its
bankruptcy or to the current fiscal year relativethe non failed group. From the data, the ratm®mosed of
Altman’s modified model in the formula (2) were @alated. The model consists of five independeniabes,
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which was developed in 1968 and modified in 1977Altynan to suit the unlisted companies that its kear
value can'’t be accurately determined; the raties(8pon et al. 2014):
*  Working capital/ Total assets (X it measures the liquid assets in relation tosilae of the company.
* Retained earnings/ Total assets)(Xneasures profitability that reflects the comparage and earning
power.
» Earnings before interest and tax/ Total asset}: (Measures operating efficiency apart from tax and
leveraging factors (interest), it recognizes opegag¢arnings as being important to long-term vigbil
» Book value of equity/ Book value of liabilities {X it measures the ratio of equity comparing taltot
debts or liabilities.
» Sales/ Total assets £Xit measures revenue generating power of a coppasets (Assets Turnover).
3.3 Study hypotheses
All the studies been stated in the literature -lRdipo & Sitati (2008); Kpodoh (2009); Onyeiwu (200
Alareeni & Branson (2013); Soon et al. (2014)- hgveved that Altman’s model can successfully predic
companies’ financial failure, particularly two ysaprior to the bankruptcy for the failed companiéth very
high level of accuracy. According to this, the hifpses of the study can be stated as follows:

H1: Altman’s modified Z' model can accurately predidie financial failure of the multinational companies
sample of the study.
H2: Altman’s modified Z' model can accurately predtithe financial health of the multinational compaes;
sample of the study.

3.4 Analysis method
» Computations have been made using SPSS and Excghprs.
» Descriptive statistics of the model variables faclke of the two groups under the study have been
provided.
» Pearson correlation matrix has been computed etoheesignificance of each variable on the Z score.
» Z score values were computed for each companyaforyears, and an overall index has been used to
calculate the predictive power for both of the yvoups (the failed group, and the non-failed group)

3.5 The illustrative graph of the model

-
Waorking capital/
Total assets HEE'thY Zone >
Z>2.9
Retained Earnings/ S
Total assets -
EBIT/ Total assets Z score 1521;;:: ~
BV of owner's equity/ -
EV of total liabilities
Bankruptey
Sales/ Total assets Zone Z7<1.23

* Figure 1: The conceptualization groph of Altman’s Zscore
* Source: Author’s preparation

Graph 1 below illustrates the model (Altman 19774 &he classification zoneBigure 1: The conceptualization
graph of Altman’s Z score
e Source: Author’s preparation
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3.6 Predictive Power Calculation
The researcher has used the following formula toutate the predictive power of the model:
ThePredictivePower =TCA + NO
Where: TCA: Total correct attempts to predict ttegus using Z' model
NO: Number of observations

4. Results & Analyses
4.1 Descriptive Statistics
» Failed companies
Descriptive Statistics

N Minimum | Maximum Mean Std. Deviation
X1 10 -.344 191 .00426 .167609
X5 10 =777 .870 .07593 473302
X3 10 -.184 .027] -.04076 .067186
X4 10 -.484 1.207 .25764 .611189
Xs 10 .028 1.636 .69932 .607078
ZSCORE 10 -.047 1.856 .74686 .676211
Valid N (listwise) 10

e Table 1: The descriptive statistics of the failethpanies
« Data Source: Annual reports of the companies

» 1.4.2 Non-failed companies

Descriptive Statistics

N Minimum | Maximum Mean Std. Deviation
X1 10 .011 .590 .19140 .223755
X5 10 .209 1.030 .56660 .291704
X3 10 .046 .188 .12430 .047425
X4 10 .189 2.342 .86060 772880
Xs 10 .607 1.111 .86490 .162881
ZSCORE 10 1.106 3.390[ 2.22780 724739
Valid N (listwise) 10

« Table 2: the descriptive statistics of the healtbynpanies

« Data Source: Annual reports of the companies
From table 1 above, for the two years, the firstalde (%) has an average of 0.04% with standard deviation o
17%, the second variable,phas an average of 7% with standard deviatior7é64the third variable gx has an
average of -4% with standard deviation of 6.7%, ftheth variable (¥ has an average of 26% with standard
deviation of 61%, where the last independent végidks) has an average of 70% with standard deviation of
61%. The dependent variable (Z) has an averager6fWith standard deviation of 68%.
Table 2 shows the descriptive statistics of the-fadled companies. The first independent varialag for the
two years has an average of 1.19 with standardatieni 22%, the others, s, X4, Xs have averages of 57%,
12%, 86%, 86.4% and standard deviations of 29%864.777%, 16% respectively. The dependent variab)e (Z
has an average of 2.23 with standard deviation 72%.
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4.2 Pearson Correlation Matrix
Correlations
X1 X2 X3 X4 X5 ZSCORE
Pearson Correlation 1
X1 Sig. (2-tailed)
N 20
Pearson Correlation 439 1
X2 Sig. (2-tailed) .053
N 20 20
Pearson Correlation 516 723" 1
X3 Sig. (2-tailed) .020 .000
N 20 20 20
Pearson Correlation 450 .206 527 1
X4 Sig. (2-tailed) .047 .383 .018
N 20 20 20 20
Pearson Correlation -.085 144 -.039 -.099 1
X5 Sig. (2-tailed) 721 .545 .870 .676
N 20 20 20 20 20
Pearson Correlation 579" 795 .806" 577" 4307 1
ZSCORE Sig. (2-tailed) .008 .000 .000 .008 .058
N 20 20 20 20 20 20

—
R RR X

Correlation is significant at the 0.05, 0.01, &\els.
« Table 3: the correlation matrix of the model valied

From table 3, we observe that all the independaniables of the model are significant correlatethvihe
dependent variable (Z), this assures the appremeéss and reliability of Altman’s modified modeld{r),
which means that the five variables taken are itngmbifactors which represent the changes in Z.

4.3 Z model Analyses
4.3.1 Failed companies

Appendix A gives brief definition for the compania&en in the sample as failed companies.

* United Airlines Corporation (UAL)

2000 2001
Working Capital/ Total Assets (X -0.071 -0.118
Retained Earnings /Total Assets;]X 0.082 -0.008
EBIT/ Total Assets (%) 0.027 -0.120

BV of Equity/ Total Liabilities (%) 1.083 0.566
Sales/ Total Assets £X 0.079 0.640
Weighted Score (2) 1.350 0.414

e Table 4: Z score computation of UAL

From table 4 above, we see that Altman’s revisedehbas failed to predict the financial failure doef two

years from the UAL bankruptcy; where the computest@re for the year 2000 was 1.35 and it rankkéngrey
area of the cutoff discrimination points demonsglain figure 1 (1.23<Z<2.9), however the model doul
accurately predict the financial failure of UAL poration before one year from the bankruptcy; whbe

computed score was 0.414 and it is below 1.23, lwhieans that the company was on edge of bankraptitye

end of 2001.
* Global Crossings
1999 2000
Working Capital/ Total Assets (X 0.053 -0.049
Retained Earnings /Total Assets;JX 0.000 0.000
EBIT/ Total Assets (¥ 0.006 -0.048
BV of Equity/ Total Liabilities () 1.207 0.814
Sales/ Total Assets £X 0.078 0.126
Weighted Score (2) 0.641 0.282

« Table 5: Global Crossings’ Z score computation
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As it is clear from Table 5, the Altman’s modifietbdel used in the study could accurately predietf#ilure of
Global Crossings company, where the result of Ztiertwo years before the bankruptcy -1999 and 2806ws
that the values rank under the cutoff point (Z<},.2&ich means that the model could successfullgsify the
company.

* Lehman Brothers Inc.

2006 2007

Working Capital/ Total Assets (X 0.176 0.191
Retained Earnings /Total Assets,]X 0.032 0.029
EBIT/ Total Assets (¥ 0.011 0.009

BV of Equity/ Total Liabilities (%) 0.040 0.034
Sales/ Total Assets €X 0.035 0.028
Weighted Score (2) 0.241 0.230

e Table 6: Lehman Brothers’ Z score computation
Table 6 above shows the ratios composed the Z $opteehman Brothers and its computed score acogrtti
formula 2. For both of the two years -2006 and 208 model predicted accurately the failure ef tompany,
because the two values showed scores under théf @aimt to regard the company in the distress zone
(Z<1.23).

» General Motors (old GM)

2007 2008

Working Capital/ Total Assets (X -0.068 -0.344
Retained Earnings /Total Assets;JX -0.265 -0.777
EBIT/ Total Assets (¥ -0.038 -0.184

BV of Equity/ Total Liabilities () -0.201 -0.484
Sales/ Total Assets £X 1.217 1.636
Weighted Score (2) 0.739 -0.047

e Table 7: computation of Z score for GM
From table 7 above, the case of general Motorstasdbeen predicted successfully by Altman’s Zestiown
in formula 2. The 2007 and 2008 scores were 0.789-@.047 respectively, and the two values are nhmaler
than the distress cutoff point (Z<1.23). So the eladassified the company as bankrupt for the twaryg prior
to the bankruptcy.

» Kodak Company

2010 2011

Working Capital/ Total Assets (X 0.155 0.118
Retained Earnings /Total Assets,JX 0.796 0.870
EBIT/ Total Assets (¥ -0.005 -0.066
BV of Equity/ Total Liabilities (%) -0.147 -0.335
Sales/ Total Assets €X 1.152 1.287
Weighted Score (2) 1.856 1.761

e Table 8: computation of Z score for Kodak
In the case of Kodak, the results are differentnfrather failed companies. The Z scores for 2010201dL are
classified in the grey area where no clear premfictian be made (1.23<Z<2.9). So the Altman’s revisedel
in formula 2 has failed to predict the bankruptéyKodak Company.

+ Testing the first Hypothesis
Table 9 below summarizes the Z scores of the faitedpanies in the sample:

Z SCORE One year before Two years before
Company bankruptcy bankruptcy

United Airlines 0.414 1.350

Global Crossings 0.282 0.641
Lehman Brothers 0.230 0.241
General Motors -0.047 0.739

Kodak Company 1.761 1.856
Average 0.528 0.966

Overall Index 0.747 £<1.23)

e Table 9: Summarizing the Z scores of the failedpzories
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Table 9 above gives the overall evaluation of ttedeh for each and both of the two years before hapiky.
The first average value of Z score for the yeant@bankruptcy is 0.528, whereas the average dldebefore
two years from bankruptcy is 0.966. And each ofuthkies demonstrates that the model can accunatetict
the failure of the companies in the sample befohappen.

According to the overall index (0.747) we can dédbat Altman’s model can accurately give a goadidator
that the company on the brink of bankruptcy, soaaeept the first hypothesis which statédtrhan’s modified
Z' model can accurately predict the financial faite of the multinational companies; sample of theudt”

* Measuring the Predictive Power of the model indage of failed companies
ThePredictivePower =TCA + NO =7+10= 70%
The researcher used this approach to calculatgréndictive power of the model, by giving 1 if theodel
classified the company in the distress zone arfdn@ti The formula results 70%, which means thatmain’'s
revised Z' model can predict 70% of the multinatibbankruptcies before it happen according to gmpe of
study.

4.3.2 Non-failed Companies
Appendix B gives brief background about the comeataken in the sample, in this group.
- IBM

2012 2013

Working Capital/ Total Assets (X 0.049 0.089
Retained Earnings /Total Assets,]X 0.987 1.030
EBIT/ Total Assets (¥ 0.188 0.158

BV of Equity/ Total Liabilities (%) 0.189 0.222
Sales/ Total Assets €X 0.877 0.790
Weighted Score (2) 2.408 2.309

e Table 10: Computation of Z for IBM
Table 10 shows that the both Z' scores lay in ttey g@rea, where no prediction can be made (1.23€J<@n
the other hand, we observe that the scores arerctosthe successful or healthy companies’ thresiiI9)
rather than failed companies’ zone (1.23).

* PepsiCo
2012 2013
Working Capital/ Total Assets (X 0.022 0.056
Retained Earnings /Total Assets;JX 0.578 0.599
EBIT/ Total Assets (¥ 0.122 0.125
BV of Equity/ Total Liabilities () 0.429 0.459
Sales/ Total Assets £X 0.877 0.857
Weighted Score (2) 1.940 1.985

e Table 11: computation of Z' for PepsiCo
Same to IBM case, the Z' model also not classiRegsiCo in the distress zone but in the grey arethé two
years 2012 and 2013,where the Z' score was less2l®abut greater than 1.23, which means thatwoevalues
lay in the grey area, thus are not classified enldankruptcy zone.

¢ Samsung

2012 2013

Working Capital/ Total Assets (X 0.223 0.278
Retained Earnings /Total Assets,]X 0.663 0.694
EBIT/ Total Assets (¥ 0.166 0.178

BV of Equity/ Total Liabilities (%) 2.039 2.342
Sales/ Total Assets €X 1.111 1.068
Weighted Score (2) 3.201 3.390

e Table 12: computation of Z’' score for Samsung
The model predicted the financial health of Samswigere the two values 3.20 and 3.39 respectivaiy2012
and 2013 lay in the safe zone area (Z>2.9).
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* Volkswagen

2012 2013

Working Capital/ Total Assets (X 0.022 0.011
Retained Earnings /Total Assets;JX 0.209 0.223
EBIT/ Total Assets (%) 0.091 0.046

BV of Equity/ Total Liabilities () 0.360 0.384
Sales/ Total Assets £X 0.623 0.607
Weighted Score (2) 1.248 1.106

e Table 13: computation of Z’' score for Volkswagen
As shown in table 13 above, the model predicteti\fliékswagen is not failed but in the grey area264.2, but
classified the company in the distress area in Z8%¥3.23).
In addition, the 2012 Z’ value is so closer to tl&tress zone rather than the grey zone. So wéndast that Z’
model has failed to classify the company correctly.

* Toshiba
2012 2013
Working Capital/ Total Assets (X 0.572 0.590
Retained Earnings /Total Assets,]X 0.328 0.355
EBIT/ Total Assets (¥ 0.082 0.087
BV of Equity/ Total Liabilities (%) 1.055 1.127
Sales/ Total Assets €X 0.920 0.919
Weighted Score (2) 2.305 2.384

e Table 14: computation of Z' for Toshiba
Table 14 above shows that the Toshiba doesn'hlithé distress zone, but classifies Toshiba ingtley area
rather than the safe zone, where Z' scores fortwlreyears 2012 and 2013 are less than 2.9 (safe) zord
greater than 1.23 (distress zone).

+ Testing the Second Hypothesis
The researcher has used the same formula mentadiee to calculate the predictive power of the mdulg in
this case by giving 1 if the company was classifiedhe safe zone, 0.5 if in the grey area —becafighe
uncertainty about the companies’ future-, anddassified in the distress zone.
We have only two observations classified in thee safne (the case of Samsung), seven classificldeimgrey
area, and only one observation classified in teeeis zone (Volkswagen for 2013).
PredictivePower= TCA + NO = 5.5+10= 55%.
We see that there is a low accuracy for the madéhé case of the non failed companies, so in aaleccept
the second hypothesis which statédirhan’s modified Z' model can accurately predidie financial health of
the multinational companies; sample of the studig'needs further research and taking a sampleréan the
one used in this study. However, we can acceptypethesis at a validity degree of 55%.

5. Concluding Remarks
The study has investigated the predictive poweapgflying Altman’s Z' model to the multinational cpanies,
and taken a sample of 10 companies selected ragdamdl distributed equally to two groups; failed aruh-
failed companies.
Edward Altman’'s Z' model for financial distress gigtion was found to be an accurate for the failed
multinational companies at a predictive power dfof@nd for the non-failed at a predictive powebs%o.

KD

« Limitations and Opportunities to Future Research

- The study has been conducted only on 10 multinatioompanies, so the little sample may restrict the
generalization of the results; thus future researitltbe useful to expand the sample size.

- The study results a low predictive power in theeca$ the non failed companies, this may be
interpreted that Altman’s other models than Z' dan more appropriate to this group, thus future
research is needed to study the power of these Im¢aléginal Z, and Z” Models) in the case of the
multinational companies.
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Appendix A: The failed companies in the sample

UAL CORPORATION was a multinational airline company and one ofwtloeld's largest air carriers. On Dec.
9, UAL and its subsidiaries filed for Chapter 1bnganization in USA. It was announced on May 3l ®¢that
UAL Corporation and Continental Airlines, Inc. wdupursue a merger pending government approval. UAL
Corporation would acquire Continental Airlines, .Irend change its name to United Continental Holling
Inc. (UCH). On October 1, 2010, UCH, formerly UAloforation, announced completion of the merger, and
now the company works under the name United Comtahédoldings Inc.
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Global Crossings was a telecommunications company that provided edenpnetworking services, its core
network delivered services to more than 700 citiesiore than 70 countries. Global Crossing's sfmite had
fallen to $5 by November 2001, and in January 20@2company filed for Chapter 11 bankruptcy protecin
USA.

Lehman Brothers Holdings Inc.was a global financial services firm and the fbdargest investment bank in
the USA. On September 15, 2008, the firm filed@apter 11 bankruptcy protection.

General Motors Company, commonly known as GM, is an American multinatiocarporation headquartered
in Detroit, Michigan; that designs, manufacturesrkets and distributes vehicles and vehicle pants sells
financial services, GM filed for Chapter 11 bankaypin June 2009, following the recession of 2002 and
a failure to obtain government loans, In 2009, Ganklotors emerged from a government-backed Chaliter
reorganization, and currently the company workseutide name new General Motors after the reorgtoiza
Eastman Kodak Companyis an American technology company focused on intagblutions and services for
businesses. Kodak filed for Chapter 11 bankruptoygetion in the United States District Court fbe tSouthern
District of New York

Appendix B: The non-failed companies in the sample

IBM is an American multinational technology and consgltcorporation, it manufactures and markets
computer hardware and software in a wide rangbefaorld.

PepsiCo Inc.is an American multinational food and beveragepomation headquartered in Purchase, New
York, United States, with interests in the manuifdog, marketing and distribution of grain-baseddnfoods,
beverages, and other products.

Volkswagen is a German multinational automotive company headqued in Wolfsburg, Lower Saxony,
Germany.

Samsung Electronics Co., Ltd.Is a_South Korean multinational electronics conyphaeadquartered in Suwon,
South Korea.

Toyota Motor Corporation is a multinational Japanese automotive manufacthesrdquartered in Toyota,
Aichi, Japan
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