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ABSTRACT

Using the ensemble learning method to mine valuable information from a sea of financial data
accumulatedonthemarketoffinancialsecuritiesisveryimportantforstudyingdataprocessing.On
thebasisoffinancialdatafromA-sharecompanieslistedonShanghaiStockMarket,thisarticletakes
theperspectiveofunbalancedclassificationofSTstockstocarryoutastudyoftheconstructionof
afinancialwarningmodelforthelistedcompanies.Inourexperiment,HDRF(HDRandomForest,
HellingerDistancebasedRandomForest),ensembleclassificationmodelsofBagging,AdaBoost,and
RotationForest,whichtakeHellingerdistancedecisiontree(HDDT)asthebaseclassifier,andthe
ensembleclassificationmodelwhichtakestheC4.5decisiontreeasthebaseclassifier,arecompared
inrespectofboththeareaundertheROCcurveandtheF-measure.Asshownintheexperimental
results,theHDRFandtheHDDTbasedclassifier,asanensemblemethod,areeffectiveforfinancial
dataoflistedcompanies.
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1. INTRodUCTIoN

Akeydirectionforstudyingtheintegrationofanalyticalprocessingandensemblelearningof
financialdata is toaccuratelyminevaluable informationfromaseaofreal-time, incomplete
andunbalanceddataonChina’ssecuritiesmarket.Theobjectiveofthisarticleistointroduce
different ensemble learning methods from the perspective of unbalanced classification to
exploretheensembleclassificationmodelsuitableforthecorrespondingdatastructure.There
hasbeennoresearchinusingtheaftermentionedalgorithmforfinancialwarningprediction.
Thecontributionofthispaperistobuildarelativelyeffectiveclassificationmodeltoimprove
the forecasting ability of ST shares in financial data of listed companies, which has certain
theoreticalandpracticalsignificancefortheconstructionandapplicationoffinancialwarning
modelunderbackgroundoffinancialbigdata.
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1.1. Theories Relating to Financial Warning for Listed Companies
Financialwarning,asanimportantcontentofthemanagementofacompany’sfinancialrisks,for
a listedcompany, the financialwarningmeans tomake statisticsof the company’sdata suchas
financialstatementsandoperatingplanstopredictitsoperationalandfinancialactivitiesaswellas
tofindoutoperationalandfinancialrisksinitsoperationandmanagementactivities,soastoinform
shareholdersandmanagerswithwarninginformation.

Anumberofscholarshavealreadymadesystematicstudiesonfinancialwarning.Among
them,Qin(2012)appliedaLogisticregressionanalysismodeltoempiricallystudytheselection
offinancialwarningvariablesforcompanieslistedonShanghaiandShenzhenA-sharemarkets
whosestockswere,forthefirst time,prefixedwith“ST”.XiaoandYang(2018)constructed
L1/2-regularizedLogisticRegressionmodelandtookSTandnon-STmanufacturingcompaniesin
ShanghaiandShenzhenstockmarketsastheresearchobjectsforcomparativeprediction.Song
etal.(2019)usedCoxregressiontobuildfinancialcrisiswarningmodelforminorenterprisesto
achieverelativelyaccuratepredictionofhealthyenterprises.Byusingtheannualreportingdata
oftwosetsof37pairsof“A”shares,Wang(2008)builtawarningmodelforlistedcompanies
basedonamultipleregressionmodelandcheckedtheaccuracyaswell,andhealsogavehis
opinion and suggestions about the financialwarning system.Li et al. (2013) adoptmultiple
discriminantanalysistomodifyaZ-Scorebaselinemodel,andestablishafinancialdistressearly
warningmodelapplicabletolistedrealestatecompaniesinChina.Thefindingsindicatethatthe
averageaccuracyofthefinancialdistressearlywarningmodelreacheshigherthan90%.Wang
etal.(2018)combinedPSO-BPandFOA-BPneuralnetworkmodeltoselectdataofhigh-tech
enterprisestoeffectivelypredictthefinancialcrisisofenterprises.Asindicatedintheabove
studies, inmostof the empirical studies about the financialwarning for listed companies, a
reasonablestatisticalanalysismodelisusuallybuiltbasedonfinancialdatatocheckthevalidity
andmakeasystematicanalysisofthewarningmodel.Thispaperhasstudiedfinancialwarning
ensemblemodelforlistedCompaniesbasedonUnbalancedClassificationPerspective.

1.2. Brief Introduction of ST Shares in Listed Companies
AccordingtotheregulationsofCSRCandsecuritiesexchanges(Jiang&Wang,2005),whenthe
financialconditionorotherconditionofalistedcompanyisabnormal,whichmakesitdifficultfor
investorstojudgethecompanyprospectsandtheequityofinvestorsmaybedamaged,theshare
exchangesofthecompanyshouldbespeciallytreatedandtheshareiscalledST(SpecialTreatment)
share.ThemainreasontodecidewhetherashareisSTshareisthattheauditresultsoftworecent
accountingyearsindicatethatthenetprofitsarenegative,orinthemostrecentfiscalyearoftheaudit
resultsshowthattheshareholders’equityislowerthantheregisteredcapital,thesecuritiesexchange
andtheCSRCidentifiedasabnormalfinancialposition.

IfthestockofalistedcompanyisratedasaST(specialtreatment)share,thenitmeansthatthere
maybeseriousproblemsinthecompany’sfinancialstateortheoperationandmanagementofthe
companyviolatestherequirementsonalistedcompany.Then,warninginformationoffinancialcrisis
orofpooroperationandmanagementofthecompanycanbeacquiredfromthemarket(Liu,2016).

Classificationoflistedcompanies’STsharesisanimportantissuethatsecuritiesregulators,
shareholdersandmanagersof thecompaniesandstock investorshave topayattention to.Akey
directiontoresearchfinancialwarningsystemistomakeaccuratepredictionofSTshares,whichis
alsothepremiseformakinggooddecisionsonoperationandmanagement(Zheng,2013).

Inthecurrentpaper,hence,afinancialcrisiswillbedefinedifthefinancialstateofalisted
companyisjudgedtobeabnormalasaresultofthestockofthecompanybeingratedasaST
share.Theensemble financialwarningmodel for listedcompanieswill alsobe studies from
the perspective of the classification of ST shares by using the data mining and unbalanced
classificationtechniques.
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