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ABSTRACT

Study of financial distress prediction problem. There are many variables
affecting thefinancial dilemma, and choosing reasonableinput variablesis
the key to improve the financial distress prediction accuracy.In order to
solve the problem that the input variables selection is not reasonable,
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causing low precision of financial difficulties prediction, the paper put
forward a corporate financial distress prediction method based on genetic
algorithm and support vector machine(GA-SVM), and selected the
realistic data to do the empirical analysis on the model. The experimental
results show thatythe GA-SVM prediction method of enterprise financial
distress can improve the financia distress prediction accuracy.
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INTRODUCTION

Inthepast 30 years, financia crisishasbeen exert-
ing greet influence on enterprise operation, credit insti-
tutions, stock investorsand eventheentire country. Fi-
nancid crissisaso called financid distress, theworst
of whichisbankruptcy. Aseconomic exchangebecomes
more common and market competition fiercer around
theworld, itisof great significancefor anenterpriseto
establish aprediction modd for predictingitsfinancia
distress¥,

A financial predictionmodel isestablished based
on genetic agorithm and support vector machineand
financid target dataisemployedincaegorizinginto sorts.
Theinitid result showsthat thiskind of prediction method
can achievesound effect. Compared with support vec-
tor machinemethod used done, genetic dgorithm-sup-
port vector machine (GA-SV M) has better prospectin
goplication.

DEFINITION OF FINANCIAL CRISIS

There’s as yet no standard defining whether or not
anenterpriseisunder financia distress. A mgjority of
researchers, however, hold the opinion that an enter-
prise can be deemed as under financial distresswhen
itsprofitability hasdropped to certain level anditspos-
shility in payinginterest and capital isdim. Thisisre-
flectedinfour manners: insufficient liquidity, inadequate
rightsand interestsand capital, bein debt and arrears.
In Chinabankruptcy isoften seen asasymbol of finan-
cid distress?. Withregard to empirica research a home,
listed compani es®*4 subject to special treatment (ST)
areusually seen asgoing through afinancid crissdue
to datacollection reasons. Herethesame definitionis
adopted. Financid distresspredictionisessentidly das-
sfication, that is, classifying enterprise’s finance into
normal and distressbased onitspast financid standing.
Giveninput variablesof financid distressat thetime of
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i{ XXX, }, itscorrespondent financial standing
y,, either equals 1 or -1, with 1 standing for normal, -1
distress, thenfinancial distressprediction modd of the
enterprisewill be:

i = 0%, %) @

GENETICALGORITHM AND SUPPORT
VECTORMACHINE

Geneticalgorithm

Geneticagorithm (GA) isakind of search (optimi-
zation) algorithm based on natural selection principle
and natura genetic mechanism. It smulateslifeevolu-
tion mechanismin nature and achieves optimi zation of
specific target in manual system. The essence of ge-
netic algorithmisto obtain optimal solution or quasi
optimal solution through group search technology and
evolutes generation by generation onthebasis of sur-
vival of thefittest. The proceduresare: appearance of
initid group, calculaingindividud fitness, sdlect thebest
individualsaccording to the principleof surviva of the
fittest, matchthebest individudsinpairs, randomly cross-
over chromosome genesand randomly mutate genes
of some chromosomesto generatethe next generation
of group. Follow this procedure so group evolvesgen-
eration by generationtill final evolution conditionis
reached®. The procedureisasfollows:

(1) Determinefeasible solution region based on spe-
cific problemand choosean encoding method; eech
sol ution should berepresentablewith numerica or
character string.

(2) Each solution should haveastandard to measure
itssuperiority whichiscaledfitnessfunctionwhich
isusualy made up of object function.

(3) Determinegroup scale, crossover probability, mu-
tation probability and evol ution termination condi-
tion.

Tomakecd culation easier, thenumber of individu-
asfor group of each generationisequa. Thelarger the
groupis, theeasieritistofind theoptima solution, and
duetolimitation of operationa capability of compuiter,
longer timeisa so needed. Evolution termination con-
ditionrefersto the condition at which evol ution termi-
nates. It can beset to terminatein certain generation, or
determined by finding whether approximate optimal

solution meets accuracy standard.
Support vector machine

Support vector machine (SVM) isanew datamin-
ingtechnology. It’s a new tool that solves machine learn-
ing problem with optimization method. It’s first put for-
ward by V.Vapnik et a. and based on structural risk
minimization principle. It triesto improve learning
machine’s generalization ability. It has sound generali-
zation performanceand classfication accuracy. Besides,
support vector machineagorithmisconvex optimiza-
tion. Loca optimal solution must begloba optimal so-
[ution. These characterigticsarebeyond other dgorithms
including neural network!®., It hasbeen adoptedinfi-
nancid fieldin recent yearsand yiel ded respectablere-
aults. Theprincipleisasfollows:

Supposetraining setis{(x.y),i=1,2,...,n,x,.eR",
y,eR}. Theprinciple of support vector machineisto
find anonlinear mappinge(x) throughwhich datax is
mapped to high-dimensional feature space Finwhich
thefollowing estimatingfunctionf (x) isused for linear
regression’”.

f(X)=[wp(X)]+b,¢:R" > F,weF 2
Where: o standsfor welght vector, b standsfor devia-

tion vaue. A pproximeation problem equa sminimum of
thefollowingfunction:

Ral 1= Regl 11+ 2Joff = S cle)+ Aol 3

Where: R, [ f] stands for expected risk; Ry,[f]

stands for experience risk, Rl f1=Y.¢(8); & is
i=1

constant.

Support vector machinedeterminesregressionfunc-
tion onthebasisof minimization objectivefunctionand
statistica theory aswell aslossfunction and structura
risk minimizationtheory.

min ol + <3 (¢ +6)]
Y, —op(X)-b<e+g
(@0,0(X))+b-y, <e+& @)
&6 20
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Where: C standsfor weight parameter used for bal-
ancing the error between complicated term of model
andtraining error term; & & arerelaxation factors; dis
insengtivelossfunction. Thisproblem can betrand ated
intothefowlingdud problem:

ma-2 3(@ - a)(a; -8 K(X. X )+ XA (3 -2) - Ay -]
Ya-3a
.:6< = (5)
<a <C
0<a <C

Solving the above problem obtai ns support vector
machineregressonfunction:

f(x)=i(a—a*)k(xi,x)+b (6)

Wherek(X,,X) iscalled kernel function which mush
meet Mercer condition. Usualy Gaussradid basisfunc-

tionk(x,x,) = exp(-|x — x| /25?) issdlected. There-

fore, to predict financia distressof enterprise, itisnec-
essary to determine parameterse,C and o, which are
generally determined on experience. Thisisno good
thing for support vector machine promotion. Therefore,

genetic dgorithmisintroduced hereto achieve auto-
matic sel ection of these parameters.

GA-SVM MODEL EMPIRICALANALYSIS

Sampleselection

Here companieslisted on Shanghai and Shenzhen
stock market are chosen assampiles, including 150 ones
fromindustria index, 60 onesfrom commercid index
and 50 companies under specia treatment from com-
prehensiveindex. Equal numbers of non-ST compa:
niesarerandomly chosen respectively fromthethree
indexesto constitute sample set. Dataof the year prior
to special treatment was chosen.

Financial ratio sdection

Financid ratioistheratio betweentwo datainthe
bal ance sheet which reflects various aspects of enter-
prisemanagement, like profitability, debt paying ability,
operationa capability and cash ability. 16 commonly
used financial ratios are chosen herewith details as
showninTABLE 1.

TABLE 1: Financial ratiosand respective definition

ID Ratio name Formula ID Ratio name Formula
ID1 Current ratio Current assets/current debt ID9  Saesprofit ratio Total profit/net sales
) ) Current assets-inventory-advance/ o )
ID2 Quick ratio ID10 Cost-profit ratio Total profit/cost
current debt
Net prime operating
Inventory turnover . Current assets
ID3 ) Sales cost/average inventory ID11 ) revenue/average current assets
ratio turnover ratio
balance
D4 Receivable Net prime operating D12 Total assets Net prime operating revenue/total
turnover ratio revenue/accounts receivable turnover ratio average assets
Assetsliabilities Salesincrease Sales increase of this month/total
ID5 ] Total debt/total assets 1D13 )
ratio ratio sales revenue of last month
D6 Return on equity Total of prime operating D14 Fixed assets Net prim operating revenue/total
ratio profit/shareholders’ equity turnover ratio fixed assets
Capital adequ Total of shareholders’ equity/total of
ID7 ap il am ID15 Debt-assetsratio Total debt/total assets
ratio assets
Debt-to-equity Total debt/total of shareholders’ Return on assets )
ID8 ) ) ID16 ) Net profit/total assets
ratio equity ratio

Empirical analysis

Matlab genetic algorithm and support vector ma-
chineagorithmtool box isused here. The 16 financia

ratiosareencoded into 16-bit binary string (with Oand
linthemiddleof thestring). ““1” in the string represents
characteristic variable chosen from correspondent po-
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stion whichiscombined with support vector machine
dgorithmtoestablishfinancd distresspredictingmodd.
SVM is used as object model and tested with test
sample. Predictionresultsareshownin TABLE 2.

TABLE 2: Accuracy comparison of two financial distress
prediction algorithms (%)

Data Industrial  Commercial  Comprehensive
sample set index index index
SVM 77.40 80.01 79.22
GA-SVM 82.45 86.75 84.34

AsisshowninTable2, GA-SVM ismore accu-
rate than SVM model being at 84.51% and its gener-
dization ability isimpressive, thusit can efficiently iden-
tify financia distressand accuratdly predict thefinancid
standing of theenterprisefor theforeseegblefuturebased
onitsfinancid data

CONCLUSION

Theapplication of genetic a gorithm and support
vector machineintermsof enterprisefinancia manage-
ment is studied and on the basis of which afinancial
distress prediction model isestablished with SVM as
contrast model . Result showsthat GA-SVM mode is
quiteaccuratein prediction and hasimpressive gener-

dization ability, thusisof practicd sgnificanceinenter-
prisefinancia distressprediction research.
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