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Abstract 

The  ipurpose  iof  ithis  istudy  iis  ito  icompare  itwo  iforensic  iaccounting  itools—the  

ibeneish M-score  iand  ithe  ialtman  iz-score  imodels—for  ithe  ieffective  idetection  iof  

ifraud  iin corporate  bodies.  Iusing a data set from the  iautomobile  iindustries  ifrom  ithe  

iyear  i2017-2019,  iis  imade  with  ithe  imain  iintentiof  inoticing malfeasance  iusing  ithe  

itwo  imodels.  Ithe  imethodology usediin this  istudy  iis  ias  ioptional  iby  ibeneish  

imessod  ifor  im-score  iand  ialtman  ifor Z-Score.  Ithe  iresults  ishow  ithat  iwhereas  ithe  

ibeneish  imodel  iwas  inot  iable  ito  idetect  iany  fraud,  ithe  ialtman  iz-score  iprovided  

isome  iindication  ithat  ithe  icompany‘s  ifinancial  statements  iwere  iflawed.  Ialthough  

ithe  ibeneish  imodel  iis  ivery  ipopular  ifor  ipredicting  fraudulent  ifinancial  istatements,  

ithe  iresults  iof  ithe  ipresent  istudy  ido  inot  iindicate  iits  effectiveness.  Ithe  istudy  

iaccomplishes  ithat  iselecting  ithe  iright  iforensic  itool  ican  iinfluence  the  ioutcome  iof  

ifraud  idetection.  Ithe  ioutcome  iof  ithe  istudy  iprovides  iuseful  idirection  ito  investors,  

ifinancial auditors,iandiforensiciaccountants whenimaking  ipolicyidecisions. Thisipaper 

provides some evidence onithe effectiveness  iscientific  itools  iin  idetection  iof  ifinancial  

ireports  fraud  iof  icorporate  ibodies.  Ithis  iis  ithe  ifirst  istudy  ito  ipresent  ithe  itwo  

ipopularitools  ion  current  iindian  ilisted  iautomobile  isector  iincludingi:itata  imotors,  

imahindra  i&  imahindra,  Maruti  isuzuki,  ihero  imotorcorp,  ibajaj  iauto,  ieicher  imotors,  

iashok  ileyland,  iforce  imotors. 

Key words: Fraudulent  financial  statements,  Scientific  tools,  Fraudulent  financial 

reporting,  Fraud  detection  and  examination,  M-score,  Z-score 

Introduction 

Accounting andifraudulent financial reporting (FFR) haveiincreased in frequency in the  ilast  

iseveral  years,  iattracting  iconsiderable  iattention  ifrom  ithe  ipublic,  iinvestors, auditors,  

icreditors,  researchers,  iacademia  iand  iother  istakeholders.  iFFR  iusually occurs  iin  ithe  

iform  iof  falsification  iof  ifinancial  istatements  iin  iorder  ito  iobtain  isome  iform of 

benefit and primarily consists of imanipulating elements by  ioverstating  iassets,  isales  iand  

iprofit  ior  iby  iunderstating  liabilities,  iexpenses  ior  ilosses. 

Market  iparticipants  isuch  ias  iinvestors  iand  icreditors  iexperience  isignificant  

ifinancial losses  when  ifraud  ioccurs  iin  ipublicly  itraded  icompanies.  iFor  iexample,  

iYes  iBank,  i2018,  ihad  been  iinvolved  iin  iround-tripping  iit‘s  iinvestments  iby  ione  

iof  iit‘s  ifounding  imembers  iRana  Kapoor‘s  iFamily,  iwho  ihad  ialleged  ithat  iit  iwas  

ia  iform  iof  iinvestment  i(approximately  i600  crores)  iand  ifalsified  iit‘s  iannual  

ifinancial  ireports.  iIn  iaddition fraudulent  ifinancial  ireporting  practices  ican  ipotentially  
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ierode  ipublic  iconfidenceiwith regard  ito  ithe  ireliability  iand  iaccuracy  of  ifinancial  

ireporting  iin  iassessing  ia  ifirm‘s  ifuture growth  iand  idecision  imaking. 

Some  iexperts  iargue  ithat  ithe  irate  iof  ifraudulent  ifinancial  ireporting  iwill  ilikely  

iincrease and  ifurther  ireiterate  ithe  iimportance  iof  icontinuous  iresearch  iinto  iways  

ito  iflush  iout frauds.  iFraud  idetection  ihas  itherefore  ibecome  ione  iof  ithe  ihighest 

priorities  ifor  icapital  market  iparticipants and other istakeholders  iin  ithe  ifinancial 

reporting  iprocess.  iThe  istatement of  iauditing  istandards  iplaces  ithe  iresponsibility  

ifor detecting  iaccounting  iand  ifinancial  statement  ifrauds  ion  iaudit  ifirms  iby  ithe 

corporations  ithey  iare  iauditing.  iAuditors  icommonly  use  itools  iknown  ias  ianalytical 

procedures  ito  iassist  ithem  iin  idetecting  ifraud. 

Analytical  iprocedures  irefer  ito  ithe  ianalysis  iof  isignificant  iratios  iand  itrends  ias  

iwell  ias the  iresulting  iinvestigation  iof  ifluctuations  iand irelationships  ithat  iare  

iinconsistent  iwith other  relevant  iinformation  ior  ideviate  ifrom  ipredicted  ivalues.  iAs  

isuch,  imany researchers  iand  fraud  iinvestigators  irecommend  ifinancial  iratios  ias  ian  

ieffective  itool to  idetect  ifraud.  iGiven  the  isignificant  iimpact  iof  ithese  ipractices,  iit  

iwould  ibe  iuseful  iif organisations  ican  iidentify  at  ian  iearly  istage  ithe  ipossibility  

iof  itumbling  iinto  ifinancial distress  ior  idetecting  ithe  possibility  iof  ifraudulent  

ifinancial  ireporting  iby  iusing  isome prediction  itools  isuch  ias  ithe  ratio  ianalysis—

the  iBeneish  iand  iAltman  models. 

If  ithese  imodels  iare  iapplied  iindividually,  ithe  iresulting  iaccounting  statements  

ipossibly  reveal  isome  iwarning  isigns  ifor  ithe  imanagers  ito  itake  appropriate  

ipreventive  ior  icorrective  actions  iat  ithe  iinitial  istages.  iOther than  ithe  imanagement  

iof  ithe  iorganisations,  iinvestors,  internal  iand  external  auditors  iand  iregulators  ican  

ialso  itake  iadvantage  iof  ithe  iapplication  of these  icollective  itools.  iInvestors  imay  

iadopt  ithese  itools  ito  iassess  companies‘  ifinancial  soundness,  ibefore  ior  iafter  ian  

iinvestment,  iso  ithat  continuous  idecisions  imay  ibe  imade  in  iprotecting  itheir  

iinterests. 

However,  ithese  itools  iare  inot  ithe  ipinnacle  ior  icompletely  ifree  ifrom  limitations.  

iEach  tool/model  ihas  iits  iflaws  iand  idrawbacks  iin  iproviding  accurate  iresults,  iand  

itherein  ilies  the  iconfusion—which  iaffects  iauditors  iand  istakeholders—regarding  ithe  

ibest  imodel  ito  use  to  idetect  ivarious  itypes  iof  ifinancial  imisstatements.  iExtant  

iliterature  iprovides  ia  iplethora  of  istatistical  itools  iand  itechniques,  iand  itwo  

istatistical  itechniques  i(i.e.,  ithe  iBeneish  iM-score  imodel  iand  ithe  iAltman  iZ-score  

imodel)  ihave  ibeen  iselected  ifor  ithis  istudy  ibecause of  itheir  ipopularity,  iusage  iand  

iapplicability.  iThe  iZ-score  imodel  iis  ithe  imost  iwell-known model  ifor  ipredicting  

ifinancial  idistress,  ibut  iin  ithis  ipaper  iit  ihas  ibeen  iused  ifor  ia  different  ipurpose  

iof  idetecting  ifraud. 

Effective  ias  ithey  imay  ibe,  ianalytical  itools  ihave  inot  ibeen  iable  ito  idetermine  

isuch  fraudulent  iactivities  iin  itotal.  iAccordingly,  ifinancial  iand  iaccounting  ifraud  

ihas  iappeared  in  the  iheadlines  iof  imainstream  inews  iworldwide.  iThe  iproblem  
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itherefore  iis,  iwhat  iare  ithe  most  ieffective  iforensic  iaccounting  iand  ifinancial  

idetecting  itools  ithat  iwill  ireveal malpractices  iin  iorganisations?  iTo  iaddress  ithis  

iproblem  iand  ianswer  ithe  ipertinent  question,  ifirst,  iwe  iset  iout  ian  iobjective  ito  

icompare  ithe  ieffectiveness  iof  ithe  itwo  ipopular  forensic  itools  iin  idetecting  iFFR  

iusing  ithe  ilisted  iautomobile  iindustries  iin  iIndian  istock  market  ias  ia  icase  istudy.  

iNext,  iwe  iwill  idetermine  ithe  istrengths  iand  iweaknesses  iof  the  itools  ithrough  

itheir  ithorough  iapplication  ito  ithe  ireal  ifinancial  iprofile  iof  iselected  listed  

iautomobile  iindustries.  iThird  iis  ito  iassess  ithe  iuse  iof  ithe  itools  iindependently  iby  

comparing  ithe  iresults  iand  ithe  idiscussion  iof  ithe  itools‘  irelative  ieffectiveness  ifor  

idirection  to  iaccounting  iand  iauditing  ipractitioners  ion  ithe  iselection  iof  iappropriate  

itool(s)  iin  ithe  detection  iof  ifraudulent  icases  iduring  itheir  iauditing  iprocesses. 

The  irest  iof  ithis  ipaper  iis  iorganised  ias  ifollows:  ithe  inext  isectionipresents  ia  

ibrief  iprofile of  ithe  icases.  iNext  iis  ia  ireview  iof  ithe  iselected  iforensic  itools  

ithrough  iextant  iliterature  and  ihypotheses  idevelopment.  iThe  istudy  ithen  icontinues  

iwith  ia  idescription  iof  ithe methodology,  ianalysis  iand iresults,  ifollowed  iby  ithe  

idiscussions,  iand  ifinally  ithe conclusion  and  isome  irecommendations. 

Automobile  iIndustries  iand  iOverview (2017-19):   

Tata  iMotors  :  dTata  Motors  Ltd is  India`s  largest  automobile  company.  They  are  the  

leader  in  commercial  vehicles  in  each  segment,  and  among  the  top  three  in  passenger  

vehicles  with  winning  products  in  the  compact,  midsize  car  and  utility  vehicle  

segments.  The  company  is  the  world`s  fourth  largest  truck  manufacturer,  and  the  

world`s  second  largest  bus  manufacturer.  The  product  range  of  the  company  

includes,Passenger  Cars:Indica  Vista,  Indica  V2,  Indica  V2  Turbo,  Indica  V2  Xeta,  

Indica  V2  Dicor.Indigo  XL, Indigo,IndigoiMarina IndigoiCS, Nano,Fiat Cars, Utility 

Vehicles: Safari Dicor,Sumo  Grande,Sumo,Xenon  XT,Trucks:Medium &  Heavy  Comm.  

Vehicles,  Tata  Novus. Intermediate  Comm.  Vehicles.  Light  Commercial  Vehicles,  TL  

44,  Small  Commercial  Vehicles.  Commercial  Passenger  

Carriers:Buses.Winger.Magic.Defence Vehicles. 

Mahindra  &  Mahindra:  Mahindra  &  Mahindra  Limited  operates  in  nine  segments.  The  

automotive  segment  includes  sales  of  automobiles,  spare  parts  and  related  services.  

Farm  equipment  segment includes  sales  of  tractors,  spare  parts and  related  services;  

information  technology  (IT)  services,  which  consists  of  services  rendered  for  IT  iand  

telecom;  financial  services  includes  services  relating  to  financing,  leasing  and  hire  

purchase  of  automobiles  and tractors;  steel  trading  and  processing  includes  trading  and  

processing  of  steel;  infrastructure  includes  operating  of  commercial  complexes,  project  

management  and  development;hospitality  segment  includes  sale  of  timeshare;  Systech  
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segment  includes  automotive  components  and  other  related  products  and services,  and  

its  others  segment  includes  logistics,  after-market,  two  wheelers  and investment.  In  

February  2013,  it  completed  its  purchase  of  the  Navistar  Group`s  stake  in  Mahindra  

Navistar  Automotive  Ltd  (MNAL)  and Mahindra  Navistar Engines Pvt  Ltd  

(MNEPL).The  company  also  in  the  business  activities  of  Automotive,  Farm  

Equipment. 

Maruti  Suzuki  :  Maruti  Suzuki  India  Limited  (MSIL)  is  engaged  in  the  business  of  

manufacture,  purchase  and  sale  of  motor  vehicles, automobile  components  and  spare  

parts  (automobiles).  The  other  activities  of  the  Company  consist  of  facilitation  of  pre-

owned  car  sales,  fleet  management  and  car  financing.  The iCompany‘s  portfolio  

includes  the  Maruti  800,  Alto  800,  Alto  K10,  A-star,  Estilo,  WagonR,  Ritz,  Swift,  

Swift  DZire,  SX4,  Omni,  Eeco,  Kizashi,  Grand  Vitara,  Gypsy,  Ertiga  and  Stingray.  

The  Company‘s  services  include  Finance,  Insurance,  Maruti  Genuine  Accessories,  

Maruti  Genuine  Parts,  Maruti  Driving  School  and  Autocar. 

Hero  MotorCorp :  HeroMotoCorp  is  the  World`s  single  largest two-wheeler  motorcycle  

company.  Hero  Honda  became  the  first  company I n ithe  country  to  introduce  four-

stroke  motorcycles  and  set  the  standards  for  fuel  efficiency,  pollution  control  and  

quality.  They  have  an  excellent  distribution  and  service  network  spread  throughout  the  

country.  The company`s  product  range  includes  CD  Dawn,CD  Deluxe,Pleasure,Splendor  

+,Splendor  NXG,Passion  PRO,Passion  Plus,Super  Splendor,Glamour,Glamour  PGM  

FI,Achiever,CBZ  Extreme,Hunk  and  Karizma 

Bajaj  Auto  :  Bajaj  Auto  Ltd  is  into  manufacturing  of  motorcycles,scooters  and  three-

wheelers.The  company  has  launched  brands  like  Boxer,  Caliber,  Pulsar  and  many  

imore.  They  have  also  launched  India`s  first  realicruiser  bike,  Kawasaki  Bajaj  

Eliminator. 

Eicher  Motors  :  Eicher  Motors  Ltd  is  engaged  in  the  manufacturing  of  commercial  

vehicles,  motorcycles  and  engineering  components.  Theiproduct  range  of  the  company  

include  Motors-  manufactures  several  kinds  of  commercial  vehicles,  Motorcycles-  

manufactures  bullet  motorcycles  Royal  Enfield. Engineering  Components-  manufactures  

complete  range  of automotive  gears.  The  range  of  gears  includes  Spiral  bevels  (Crown  

wheel  and  pinions),  Straight  bevels  and  Transmission  gears. 
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Ashok  Leyland  :  Ashok  Leyland  has  been  a  major  presence  in  India`s  commercial  

vehicle  industry.The  company  offers  a  wide  range  of  products  like  buses ,  trucks  

,engines  ,  defence  &  special  vehicles.  In  the  populous  Indian  metros,  four  out  of  the  

five  State  Transport  Undertaking  (STU)  buses  come  from  Ashok  Leyland.  Some  of  

them  like  the  double-decker  and  vestibule  buses  are  unique  models  from  Ashok  

Leyland, tailor-made  for  high-density  routes. 

Force  Motors  :  Force  Motors  Ltd  is  a  fully  vertically  integrated automobile  company,  

with  expertise  in  design,  development  and  manufacture  of  the  full  spectrum  of  

automotive  components,  aggregates  and  vehicles.The  company`s  product  range  includes  

Tractors,Three  wheelers,Light commercial  vehicles,Multi  Utility  Vehicles  and  Heavy  

commercial  vehicles. 

Literature  review  and ihypotheses: 

With  ihis  iseminal  iwork  ion  ifraud,  iCressey  i(1953)  ipostulated  ithe  ifraud  itriangle  

itheory (FTT)  iand  iargued  ithat  ithree  ikey  ielements  iof  ithe  ioccurrence  ior  

ilikelihood  iof  ifraud  are pressure,  iopportunity  iand  irationalisation.  iPressure  iis  ian  

ielement  ithat  iforces  ia  iperson  to  icommit  ia  ifraudulent  iact,  iopportunity  iarises  

iwhen  ia  iperson  ihas  ithe  iskill  iand  iability  to  icommit  ithe  ifraud,  iand  

irationalisation  imeans  iaccepting  ithis  ibehaviour  ifor  ivarious  reasons.  iIn  ithis  

icontext,  ithe  iPwC  iGlobal  iEconomic  iCrime  iSurvey  i(2009)  ifound  ithat ‗68%  

iattributed  igreater  irisk  iof  ifraud  ito  iincreased  i―incentives  ior  ipressures‖;  i18%  ito  

opportunities  iand  i14%  ito  irationalisation‘. iA  ireport  ifrom  ithe  iCentral  iAudit  

iQuality  (2010)  ishows  ithat  if  corporate  iexecutives  iexchange  iinformation,  

iinconsistencies  iin financial  ireporting  iwill  ibe  brought  ito  ithe  ifore,  iand  ithe  

iopportunity  ito  iperpetrate  iFFR will  ibe  icurbed.  iHowever,  rapid  iasset  igrowth,  

iincreased  icash  ineeds  iand  iexternal financing  iall  iincrease  ithe  ilikelihood  iof  ifraud. 

It  iwas  iviewed  ias  ian  iexpanded  iversion  iof  ithe  iFTT.  iIn  ithe  iFDT,  ian  ielement  

icalled  capability  iwas  iadded  ito  ithe  ithree  iinitial  ifraudicomponents  iof  ithe  iFTT.  

iWolfe  iand  Hermanson  i(2004)  iclaimed  ithat  ialthough  iperceived  ipressure  icould  

icoexist  iwith  ian  opportunity  iand  ia  irationalisation,  iit  iis  iunlikely  ifor  ifraud  ito  

itake  iplace  iunless  ithe  ifourth  element  i(i.e.,  icapability)  iis  ialso  ipresent.  iIn  iother  

iwords,  ithe  ipotential  iperpetrator  imust  have  ithe  iskills  iand  iability  ito  icommit  

ifraud. Consequently,  ifor  iany  ifraud  ito  ibe  idetected,  the  iinstrument  imust  ihave  ithe  

iutility  ito  idiscover  ithe  iremote  icause  iof  ifraud  iconcealment  and  ithe  ieffective  

iassessment  iof  ifraud  irisk  iusing  ithe  iclassical  ifraud  itheory.  i 

The  iclassical  ifraud  itheory  iis  ibased  ion  itwo  imajor  iconstructs:  ithe  ianalysis  iof  

isignificant  ratios  iand  itrends  iand  ithe  iresulting  iinvestigation  iof  ifluctuations  iand  

irelationships  consistent  iwith  iother  iinformation  ion  iwhich  ifinancial  ireports  ideviate 



International Journal of Modern Agriculture, Volume 9, No.3, 2020 

ISSN: 2305-7246   

1332 

from  ipredicted  ivalues.  As  isuch,  imany  istudies  iand  ifraud  iinvestigators  irecommend 

the  iclassical  ifraud  itheory  ias  an  ieffective  itool  ito  idetect  ifraud. 

In the journal of Fraud Risk Management (2016), the report declares the only reason to 

carrying a risk of fraudulence is ―window-dressing‖ a financial report to help the company 

grow only through menas of investments rather than sales and development growth. Beasley,  

iCarcello  iand  Hermanson  i(1999)  iargue  ithat  iFraudulent  iFinancial Statements  (FFR)  

ifrequently  iinvolves  the  ioverstatement  iof  irevenues  iand  iassets.  iAs such,  iintentional  

misstatement  iin  ifinancial  statements  iis  inoted  imuch  imore  ifrequently in  irevenues  

ithan  misappropriation  iof  iassets.   

Based  ion  ithe  idiscussion  iabove,  ithere  iare  itwo  imodels  ifor  idetecting  iFFR  ithat 

resonate  investigators  iand  ifraud  idetectors  ithe  imost.  iThe  itwo  imodels,  ithe  

iAtlman  iZ-score(bankruptcy  iprediction)  iand  ithe  iBeneish  iM-score  i(earnings  

imanipulation),  iare investment  imodels  ithat  ican  ibe  iadopted  iin  ientity  ifinancial  

istatement  ianalysis  iby stakeholders.  iThese  imodels  iare  iconsidered  ion  ithe  ipremise  

ithat,  iwhen  ia  ifirm  iis doing  poorly,  ithere  iis  ia  igreater  imotivation  ito  iengage  iin  

iFFR.  iHamer  i(1983),  ifor example,  suggested  ithat  imost  imodels  ipredict  ibankruptcy  

iwith  isimilar  iaccuracy, which  iimplies  ithat  poor  ifinancial  iconditions  imay  imotivate  

iunethical iinsiders  ito improve  ithe  iappearance  iof  the  ifirm‘s  ifinancial  iposition  ior 

iperhaps  ito  ireduce  ithe threats  iof  iloss  iof  iclients  ior  ito  garner  ias  imany  

iresources  ias  ipossible.  iFirms  imay therefore  iengage  iin  ioverstating  assets  and  

irevenue  iby  irecording  irevenue prematurely  ior  iby  iusing  ifictitious records. 

 An  Ioverview  Iof  Ithe  Ibeneish  Imodel 

 The  iBeneish  imodel  iwas  icreated  iby  iProfessor  iMessod  iDaniel  iBeneish,  iwho 

formulated  iseveral  ianalytical  iratios  iand  ivariables  ito  iidentify  ithe  ioccurrence  iof 

financial  ifraud  ior  ithe  itendency  iof  ia  ifirm  ito  iengage  iin  iearnings  imanipulation.  

iData  iin the  iorganisation‘s  ifinancial  istatements  iare  ifed  iinto  ia  imodel  ito  icreate  

ithe  iM-score, which  ishows  ithe  idegree  ito  iwhich  iearnings  ihave  ibeen  imanipulated.  

iMany researchers  ihave  iapplied  ithe  iBeneish  imodel  ito  ipopular  icorporate  iscandals  

ito identify  ifinancial  istatement  imanipulations.  iOmar  i(2014)  iapplied  ithe  iBeneish  

imodel  iand  iRatio  iAnalysis  ito  iMegan  iMedia  iHoldings  iBerhad  i(MMHB)  iand  

ifound  ithe  icompany  ito  ihave  imanipulated  iits  iearnings  ito  ia  ilarge  iextent.  iIn  ihis  

iconclusion,  ihe  iindicated  ithat  ithe  ioperating  iefficiency  iratios,  ione  iof  ithe  ikey  

iconstructs  iin  ithe  iBeneish  imodel,  ishowed  ithat  iMMHB  irecorded  ifictitious  

irevenue,  iproving  ithat  ithe  iBeneish  imodel  ihas  ithe  iability  ito  ireveal  iFFR.  

iMuntari  iMahama  i(2015)  ialso  inoted  ithat  iif  ithe  iBeneish  imodel  ihad  ibeen  

iapplied  ito  iEnron  iCorporation,  ithe  iscandal  icould  ihave  ibeen  idiscovered  iin  ia  

iproactive  imanner  ias  iearly  ias  i1997,  isignificantly  ibefore  iit  ipetitioned  ifor  

iinsolvency  iin  i2001.  iIn  ianother  iinvestigation,  iDrabkova  i(2014),  iwho  itested  ifive  

iof  ithe  imany  istatistical  iand  imathematical  imodels  iavailable  ifor  iFFR  idetection  

i(Beneish  iM-score  imodel,  itotal  iaccruals  ito  itotal  iassets  i[TATA]  iin  itheit-            

period,  three  Jones  inondiscretionary  iaccruals,  iand  iAltman  iZ-score  imodel)  ifound  
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iout  ithat  ithe  iAltman  iand  iBeneish  imodels  iwere  imuch  imore  iresponsive  iin  

iidentifying  ithe  ifinancial  ihealth  iof  ian  iorganisation. 

Other  istudies,  ihowever,  iproved  ithat  ithe  iBeneish  imodel  iis  inot  ian  iultimate  

idetector  iof fraud,  iand  ithe  iratios  iused  iin  ithe  imodel  ican  ionly  ihelp  iflag  ithe  

iproblematic  iareas  ifor auditor  ireview.  iIn  iCynthia‘s  iwork  i(2005),  iit  iwas  iproven  

ithat  ithe  iBeneish  imodel  idid not  ihave  ithe  iability  ito  iconsistently  idiscover  

iproblems  iin  iFFR.  iUgochukwu  iand Azubuike  (2013)  icompared  ithe  ieffectiveness  

iof  ithe  iBeneish  imodel  ion  irelevant  iitems in  ithe  financial  ireports  iof  i11  iselected  

imanufacturing  icompanies  iin  iNigeria  ifor  ithe period  i2008‒2013.  iThe  iresults  

ishowed  ithat  ithe  ifive-variable  iversion  iappeared  ito  ibe more  ieffective in  ipredicting  

igenuine  iexisting  irisks  iof  imaterial  imisstatement.  iIn another  istudy  iconducted  by  

iAmoa  i(2014),  iwho  iapplied  iboth  ithe  iAltman  iand  ithe Beneish  imodel  ito  iFFR  iat  

AngloGold  iAshanti,  iit  iwas  ifound  ithat  ithe  iAltman  imodel  iis more efficientiin both 

predictingibankruptcy and detecting  iFFR  ithan theiBeneish model. 

There  iare  isimilarities  ibetween  ithe  iBeneish  iM-score  iand  ithe  iAltman  iZ-score  

iexcept that  the  iM-score  iemphasises  ion  iassessing  ithe  idegree  iof  iprofit  icontrol  ias  

iopposed  ito deciding  iwhen  ian  iorganisation  imay  ireach  ibankruptcy.  iFew  istudies  

ihave  itried  ito apply  two  imodels,  imost  ihave  iused  ithe  iBeneish  imodel  ias  ione  iof  

ithe  itwo  imodels used. 

From  ithe  idiscussion  iabove, we propose the ifirstinull hypothesisias follows: 

H0  (1)  i=  iThe  iBeneish  ieight-factored  iand  ifive-factored  ivariables  icannot 

effectively  idetect  ifrauds  iin  ian  iorganisation’s  iFFR. 

An  Ioverview  Iof  Ithe  Ialtman  Iz-Score  Imodel 

Altman‘s  imodel  ihas  ibeen  iused  iin  ivarious  isectors  ito  ipredict  ibankruptcy  iin  

iaddition  ito its  iuse  iin  idetecting  iFFR.  iThe  imodel,  iaccording  ito  iits  ioriginator,  

iAltman  i(1968),  ican correctly  ipredict  ifinancial  ifailure  iin  i95%  iof  ifirms  i1  iyear  

iprior  ito  itheir  idemise.  iAltman (1968)  ipostulates  ithat  i2  iyears  iprior  ito  

iinsolvency,  iaccuracy  idecreases  ito  i72%,  iand  i3 years  iout,  ito  i52%.  iA  istudy  iby  

iHawariah  iet  ial.  i(2014)  ifound  ithat  iZ-scores,  iwhich measure  ithe  iprobability  iof  

ibankruptcy,  iare  isufficient  ito  idetect  iFFR.  iThey  icompared Z-scores  iwith  iother  

iindividual  ivariables  ithat  iwere  iexpected  ito  ireturn  inegative  ifigures,as  ifirms  iwith  

ipoorer  ifinancial  iconditions  i(and,  itherefore,  ismaller  iZ-scores)  iare  imore likely  ito  

iengage  iin  ifraudulent  financial  ireporting.  ithe  iZ-scores  imodel  ihas  ia  ihigh  

ilikelihood  iof idistinguishing  iFFR  iin  ia  ispecimen  iorganisation.  iThe  iAltman  iZ-

score  imodel  iincorporates  ithe  iaccompanying  ivariables:  i(1)  ithe  iproportion  iof  

iinventory  ito  isales,  i(2)  ithe  iproportion  iof  itotal  idebt  ito  itotal  iassets,  i(3)  ithe  

iproportion  iof  inet  iprofit  ito  itotal  iassets  iand  i(4)  imoney  irelated  ipain  i(the  iZ-

score).  iThe  ianalysts  ifound  ithat  ithe  imodel  ieffectively  ianticipated  ivariables,  iwith  

ia  igeneral  iprecision  iofi81.28%.  iAll  iin  iall,  ithe  ipointers  ientered  iin  ithe  imodel  



International Journal of Modern Agriculture, Volume 9, No.3, 2020 

ISSN: 2305-7246   

1334 

iwere  iconnected  iwith  ithe  icompany‘s  iFFR.  iPer  ithe  ioutcomes,  iorganisations  iwith  

ihigh  iinventories  ias  ifor  isales,  ihigh  idebt  iregarding  itotal  iassets,  ilow  inet  iprofit  

ias  ifor  itotal  iassets  iand  ilow  iZ-scores  iwill  iprobably  idistort  itheir  imonetary  

iarticulations. 

Charalambos  i(2013)  ireinforced  ithis  iassertion  iwhen  ihe  iused  iZ-scores  iand  iother  

techniques  ion  ipublished  idata  ifrom  i76  ifirms,  ifinding  ithat  iZ-scores  ican  idetect  

iFFR.  Charalambos  ifound  ithat  iZscores  iclassified  ithe  ientire  isample  iwith  iaccuracy  

irates  iof  more  ithan  i84%,  iand  itheir  igeneral  iindicators  iwere  iassociated  iwith  

iFFR  iin  ithe  iselected firms.  iThis  iled  ius  ito  ipropose  ithe  isecond  inull  ihypothesis  

ias  ifollows: 

H0  i(2)  i=  iThe  iAltman  iZ-score  icannot  ibe  iused  ieffectively  iin  ithe  idetection  iof 

fraud  iin  ithe  ifinancial  istatements  iof  iorganisations. 

In  iaddition  ito  ithe  isecond  iand  ithird  ihypotheses,  ithere  iis  ia  ineed  ito  iassess  ithe 

efficiency  iof  iratios  iunder  ithe  itwo  imodels  iin  ithe  idetection  iof  iFFR;  ihence,  iwe 

proposed  a  third null hypothesis asifollows: 

H0  i(3)  i=  iThe  iratios  iused  iin  ithe  iBeneish  i(M-score)  imodel  iand  ithe  iAltman  

(Zscore) model  iare  inot  iefficient  iin  ithe  idetection  iof  iFFR. 

Methodology 

In  iorder  ito  iachieve  ithe  iobjectives  iof  ithe  istudy,  iboth  ithe  iBeneish  iand  ithe  

iAltman model  iwere  iused  ito  iexamine  ithe  ichosen  ilisted  iautomobile  iindustries.  

iThe  istatements  were  iobtained  ifrom  itheir  ifinancial  ireports,  iwhich  iwas  iretrieved  

ifrom  itheir  irespective  websites,  ias  ithese  iare  ilisted  icompanies. 

A summary of theiAltman‘s Z-score anditheiBeneishiM-Score modelsiareistated below: 

Altman  Z-score 

Z  =  (1.2*X1)+(1.4*X2)+(3.3*X3)+(0.6*X4)+(1.0*X5) 

where: 

Z  =  iOverall  iindex 

X1  i=  iWorking  iCapital  i/  iTotal  iAssets.  i[An  ientity‘s  inet  iliquid  iassets  iare  

icompared  ito total  icapitalization.  iEntities  iincurring  ipersistent  ilosses  ihave  ilessening  

icurrent assets  irelative  ito  itotal  iassets  i(Altman,  i1968).] 

X2  i=  iRetained  iEarnings  i/  iTotal  iAssets.  i[This  imeasures  ithe  iearnings  icapacity  

iof entity] 

X3  i=  iEarnings  ibefore  iInterest  iand  iTax  i/  iTotal  iAssets.  i[An  ientity‘s  iworth  iis  

iderived from  iits  iearnings  iprowess  iof  iassets  ithus  ileading  ito  ibankruptcy  iin  ithe  

ievent liabilities  are  igreater  ithan  iassets  i(Altman,  i1968)] 
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X4  i=  iMarket  iValue  iof  iEquity  i/  iBook  iValue  iof  iTotal  iLiabilities.  i[The  iratio  

ireveals degree  iTo  iwhich  ientity  iassets  ican  iweaken  iin  ivalue  ibefore  iliabilities  

iexceed assets  (Altman,  i1968)] 

X5  i=  iSales/  iTotal  iAssets.  i[This  imeasures  ithe  ientity‘s  iability  ito  igenerate  isales 

utilizing  iits  iassets.  i(Altman,  i1968]. 

 The  iinterpretation  iof  ithe  iZ-score  iprovided  ibelow: 

Z  i˃  i2.67  i―safe‖  izone 

1.81  i˂  iZ  i˂  i2.67  i―grey‖  izone 

Z i˂  i1.81  i―distress‖  izone 

Beniesh  iM-score 

Whilst  ithe  iZ  iscore  ifocuses  ion  ibankruptcy  iprediction,  ithe  iM-Score  iseeks  ito  

iuncover manipulation  iof  iearnings.  iIt  ipostulates  ithe  iadoption  iof  ithe  iBeneish  

imodel  ias  ia  itool  in  ithe  ievaluation  iof  iprospects  iof  imanipulating  iearnings.  iThe  

imodel  ihas  itwo  iversions that  iare  ias  istated  ibelow: 

Eight  ivariable  imodel: 

M= -4.84 + 0.92*DRSI + 0.528*GMI i+  0.404*AQI + 0.892*SGI + 0.115*DEPI – 

0.172*SGAI + 4.679*TATA – 0.327*LVGI 

where: 

DRSI  i=  iDays‘  isale  iin  ireceivables  iindex.  i[The  iday  isales  iin  ireceivable  iof  ithe  

icurrent and  iprior  iyear  iare  icompared  iwith  ithe  iobjective  iof  irevealing  iinflated  

irevenue (Beneish,  1999)] 

GMI  i=  iGross  imargin  iindex.  i[The  iratio  imeasures  ithe  igross  imargin  ior  icurrent  

iand compares  iwith  iprior  iyear.  iAn  ientity  iwith  ipoor  igrowthiprospect  iis  imore  

ilikely  ito manipulate  i(Beneish,  i1999)] 

AGI  i=  iAsset  iquality  iindex.  i[Non-current  iassets  iexcluding  iproperty  iplant  iand 

equipment  are  icompared  iwith  itotal  iassets  iwith  ian  iAQI  igreater  ithan  i1 revealing  

ithe  ientity  ihas  either  iincreased  iits  iintangibles  ior  icost  ideferral  ihence creating  

iearnings  imanipulation  (Beneish,  i1999)] 

SGI  i=  iSales  igrowth  iindex.  i[The  iratio  imeasures  icurrent  isales  iversusiprior  iyear 

(Beneish,  1999)] 

DEPI=Depreciation  iindex.  i[The  iratio  imeasures  ithe  idepreciation  irate  iof  ithe  

icurrent compared  ito  iprior  iyear.  iSlower  irates  iof  idepreciation  imay  iindicate  ian  

ientity  iis revising  useful  ilife  iupwards  ior  iis  iadopting  ian  iincome  ifriendly  imethod  

iof depreciation  i(Beneish,  1999)]. 
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SGAI  i=  iSales,  iGeneral  iand  iAdministrative  iExpenses  iIndex.  i[The  iratio  icompares 

current  sales,  igeneral  iand  iadministrative  iexpenses  iwith  ithat  iof  iprior  iyear 

(Beneish,  i1999)] 

LVGI  i=  iLeverage  iIndex.  i[Total  idebt  iis  icompared  iwith  itotal  iassets  iof  icurrent  

ito  iprior year  i(Beneish,  i1999)]. 

TATA=Total  iAccruals  ito  iTotal  iAssets.  i[The  iratio  imeasures  ithe  iextent  ito 

management  undertake  idiscretionary  iaccounting  ipolicies  ithat  itranslate  iinto altering  

iof  iearnings  i(Beneish,  1999). 

The  iBeneish  ifive-variable  imodel,  itruncated  iversion,  iis  ias  ifollows: 

M  =  –6.065  +  i0.823*DRSI  +  i0.906*GMI  +  i0.593*AQI  +  i0.717*SGI  +  

i0.107*DEPI 

The  iresults  iof  ithe  iapplication  iof  ithe  iBeneish  imodel  iis  iset  iout  iin  iTable  i1  

with data   spanning  from 2017-2019  ifrom  ifinancial  istatement. 

 

Table  i1  i:  Beneish M-Score of Automobile Industries from 2017-19 

These  iparticular  iindustries  iin  iautomobile  isector  iare  inot  iexactly  ithe  ibenchmark  

iof  i-2.22,  imeaning  iby  ilarge,  ithat  ithese  icompanies  iwere  icontrolling  iit‘s  iincome  

iin  ithe  igiven  years,  iunder  ithe  isurvey. Despite  ithe  ifact,  ithat  ithese  icompanies  
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ihave  ibeen  iundergoing  scrutiny  ifor  ilong  iterm  ibad-debt  iservices  ipayment,  iby  

iCBI  i&  iSEBI  ias  iper  iregulatory formats,  ithe  iBeneish  imodel  idid  inot  irecognise  

ithis  ikind  iof  iextortion.  iBased  ion  ithe  results,  ithe  ipresent  istudy  iH0(1)  iis  

iaccepted,  iwhich  imeans  ithat  iBeneish  i5  iand  i8-factored  ivariables  icannot  

ieffectively  idetect  ifraud  iin  iorganisation‘s  iFFR. 

Compared  iwith  ithe  ieight-variable  iadaptation  iof  ithe  imodel,  iwhose  iresults  iwere  

isimilarly  weighed  iagainst  ithat  iof  ithe  ifive-variable  iversion,  ithe  ipresent  istudy  

idid  inot  iidentify  ia  possible  idanger  iof  imaterial  misstatements  iin  ifigures/monetary  

iinformation  ifor  ithe  iyears  analysed. 

 The  iM-Score  imodel  ias  idepicted  iin  iTable  i2  i(Below  iFig.),  idid  inot  idemonstrate  

ithat  ithese  iorganisations  iwere  iinvolved  iin  iany  imaterial  imisstatements  iin  iany  iof  

ithe  iyears  iexamined. However,  ibased  ion  iindividual  iscores,  iDay‘s  isales  ireceivable  

iindex  i(DSRI),  ithere  iwas  ia  iincrease  ifrom  i2017-2019  iin  iTata  iMotors,  ifrom  

i1.311  ito  i1.838,  iwhich  ican  ibe  iconcluded  iwith  isaying  ithat  ithere  iwas  ia  islight  

iinflation  iin  ithere  inet  ireceivable  iover  ithe  iyear.  iBut  ion  ithe  iother  ihand  ithere  

igross  imargin  iprofit  i(GMI),  idecreased  iwhich  ieventually  ioffsets  ithe  iDSRI,  

ishowing  igreater  iprofits,  iwith  iconstant  icash  iflow  iand  ireduction  iin  icost  iof  

igoods  isold.  iThe  iasset  iquality  iindex  ialso  iuplifted  ishowing  ithe  iincrease  iin  

ivalue  iof  itheir  iassets,  iwhich  iindicates  ithe  iprofits  imade  iby  ithe  icompany,  ialso  

inoticing  ithat  iit  inever  icrossed  itheir  imean  ivalue  iof  iAQI,  ias  iwell  ii.e..  

iX>1.254.  ithere  iwas  ia  islight  idecrease  iin  isales  igrowth  iindex,  iindicating  ithat  

ithe  iprofits  iwere  isolely  imade  ion  ihigh  ivalue  imarked  ion  ithe  iassets,  ithan  ijust  

ibeing  isold  ion  ithe  iquantities,  ias  iwe  isee  ia  islight  iincrease  ifrom  i2017-2018  iat  

i1.1  iand  isudden  idrop  ito  i0.570,  iwhich  iagain  iis  ia  istrong  isign  ifor  itargeting  

iparticular  igroup  iof  icustomers.  iThe  ione  ifactor  ithat  iindicates  ia  imanipulation  iin  

iTata  iMotors,  iis  itheir depreciation assigning  iwhich  ishows  ian  iincrease  iand  ialso  

icrossing  ithe  imanipulation  icriteria  iof  i1.077,  istanding  iat  i1.477.  ithis  ione  iindex  

iis  iclear  iindication  iof  i0 transparency  iby  iTata  iMotors,  ithough  ithe  iM-Score  

ishows  ithat  ithe  imanipulation  iis  ialmost  ito  inone,  icause  iwe  icannot  ijudge  ia  

ifinancialireport  ibased  ion  iindividual  iscores.  iOn  ithe  iSGAI,  ithe  icompany 

maintained  iand  idid  iwell,  iseeing  iproper  igrowth  ion  ithe  isuccessive  iyears,  ias  

iwell  ias  ifor  iTATA  i(Total  iAssets  ito  iTotal  iAccrual).  iAt  ilast  i,  ithe  ileveraging  

iindex  iis  iseen  ia  imajor  idrop  ifrom  i2017-2019,  ifrom  i0.936  ito  i0.876,  iwhich  

iisibelow  ithe  inon-manipulating  imeasure,  iindicating  ithat  ithe  icompany  idoes  inot  

ileverage  iit‘s  irevenue  ion  idebt-basis  iand  isee  igood  igrowth  ion  iit‘s revenue. 

 Coming  ion  ito  iMahindra  i&  iMahindra,  iwe  iobserve  ia  isuccessive  igrowth  iin  ithe  

iDSRI,  iproving  ithat  ithe  icustomer‘s  iretaining  ithose  icredit  iand  idebiting  itheir  

idebts  iby  ire-paying  ithe  igiven  icompany  iare  iloyal  ifor  ithe  iparticular  iyear.  iThis  

ialso  iautomatically  ileads  ito  iexponential  igrowth  ias  iwe  isee  ifrom  ithe  itable  ifrom  

i0.960  ito  i1.454,  iwhich  iimproves  itheir  irevenue  ias  iwell,  iin  ilater  iyears  

ieventually.  iBut  ithe  iasset  iquality  iindex  ihas  ireduced  imajorly  ifrom  i2.014  ito  

i0.836,  ileaving  ithe  ianalyst  ito  ijudge  ithat  ithe  iquality  iof  igoods  ibeing  iproduced  
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ihas  idowngraded,  iand  ibeing  isold  iin  iquantity  ijust  ito  igenerate  igreater  irevenues,  

iwhich  iwe  ican  iclearly  isee  iin  ithe  isales  igrowth  iindex  i(SGI)of  ithe  icompany,  

iwhich  iis  igood  ifor  iinvestors  ilooking  ifor  ishort-term  iinvestments  ito  igenerate  

iquicker  iprofits  irather  ithan  ilong-term  iinvestors,  iwho  iwould  iprobably  inot  idive  

iinto  isuch  iinvestments.  iThe  idepreciation  ivalue  ihas  ialso  ireduced  ishowing  ithe  

iassets  iwhich  iproduce  ithe  igoods  iare  iof  igood  iquality,  ithose  ibeing  isold  iin  

iquantity,  irather  ithan  iquality,  iwhich  imight  ieffect  ithe  icompany  iin  ilong  irun.  

iBut  ithese  iindexes  ialso  iindicate  ithat  ithe  icompany  iis  inot  imanipulating  iit‘s  

ifinancial  istatements.  iAs  iwe  isee  icost  icutting  iis  ibeing  idone  iby  ithe  icompany  

ifrom  iSGAI,  iwhich  ihas  ireduced  isignificantly  ifrom  i2018-2019  iby  i2.147  ito  

i0.643,  ito  ievidently  iincrease  itheir  iprofit  irevenue  ifollowing  ithe  iattrition  irate  ion  

ithe  icosts. 

 In  iMaruti  iSuzuki,  ithere  iis  ia  imajor  idecrease  iin  isales‘  ireceivable,  iwhich  

iindicates  ia  ihealthy  irelationship  ibetween  ithe  icustomers  iand  ithe  icompany.  iThis  

ican  ibe  iproven  ibase  idon  isales  igrowth  iindex  igoing  iup  ifrom  i0.783  ito  i1.155,  

ithat  iindicates  ia  igood  iprofit  igenerated  iby  ithe  icompany,  ilying  ibelow  ithe  inon-

manipulation  icriteria.  iThe  iasset  iquality  ihas  iincreased  ias  iwell  iin  ithe  icompanies,  

iwhich  ican  ibe  iproven  ifrom  igrowth  imargin  iindex  iwhich  ihas  iimproved  

isignificantly  ifrom  i2018-2019  0.883  ito  i1.308,  ilying  iclose  ito  ithe  iregion  iof  inon-

manipulation  iindex,  ishowing  ino  iFFR  iexecuted  iby  ithe  imanagement  iof  ithe  

icompany.  iA  ileverage  iused  iis  ialso  ion  ia  ihealthy  inote  ias  iwe  iobserve  ithat  ithe  

ivalue  iof  i1.32  ilies  iunder  i1.37  iwhich  iis  ia  ibenchmark  iset  iby  ithe  inon-

manipulation  iborder.  iAlthough,  ithey  ihave  iexecuted  icost  i-cutting  iseeing  iin  

iSGAI,  ithat  ican  ibe  ioverseen  iby  ithe  ianalyst  ias  ithe  imargin  iis  ivery  ilittle  

ibetween  ithe  i2  itime  iperiods  i(2018-2019). 

 Hero  iMotorCorp,  ihas  ialso  ireduced  itheir  iday‘s  isales,  iindicating  ia  igood  isign  

ifor  ithe  icompany  iand  iinvestor  ilooking  ito  iinvest  itheir  ifunds,  iin  ithis  iindustry.  

iAnd  ia  isignificant  igrowth  iin  iGMI  iby  i0.225,  ithat  iis  ievident  iin  iyear  i2018-

2019  ifrom  itheir  iasset  iquality  iindex  iincreasing  ifrom  i0.057  ito  i1.124  i(though  iit  

iis  ibeing  iobserved  iunder  imanipulation  icriteria),  iby  iproducing  iquality  iproducts  

iand  iseeing  istraight-line  igrowth  ifrom  i0.859  ito  i1.082,  iwhich  iis  iway  ibelow  ithe  

imanipulation  iindex,  iand  ithey  ihave  ireduced  itheir  idepreciation  ivalue  ias  iwell,  

iwhich  iis  istill  iabove  imanipulation  iindex,  ialthough  iseeing  isome  iimprovements.  

iThey  ihave  iused  itheir  ileverage  iwell,  ias  iwe  ican  isee  ian  iincrease  iin  itheir  iasset  

iquality  iwhich  iincreased  iloyal  icustomers  ito  iuplift  itheir  isales  igrowth  iindex,  

ithough  ithe  ileverage  iis  ibeing  ion  ithe  imanipulative  iside,  ibut  ioverall  im-score  

igives  ia  inon-manipulating  istandard,  iwhich  iis  ia  igood  isign. 

 Again  iin  iAshok  iLeyland,  ithe  iasset  ireceivable  ihas  idecreased  icontinuously  ifrom  

i2017-  2019  ifrom  i1.577  ito  i0.431.  iThat  iin  iturn  ihas  iimproved  itheir  icompany  

igrowth  ivalue,  ievident  ifrom  iGMI.  iThough  ithere  iis  ia  iminimal  idecrease  iin  ithe  

iasset  iquality  ifrom  i0.970  ito  i0.945,  ithis  ican  ithoroughly  ibe  iignored,  ias  

idepreciation  ivalue  iover-time  ias  iincreased  ias  iwell,  ibut  ithere  iis  ia  igrowth  iin  
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icompany  iby  ithe  isales  iprofit  iwhich  ihas  iincreased  ifrom  i0.673  ito  i1.004,  iwhich  

ifalls  iwell  ibelow  inon-manipulating  iindex  icriteria,  iwhich  iis  ia  igood  isign.  iThey  

ihave  ialso  ireduced  itheir  iSGAI,  iin  iorder  ito  icompensate  ifor  ithe  ilosses  ion  ithe  

idepreciation  ithat  ican  ibe  iseen  ievidently,  iwhich  inegligible  ileverage  iused  iby  ithe  

icompany  iwhich,  ias  ian  ianalyst  iwe  ican  icompletely  ioverrule  ii.e..  iit  iis  inot  

iacting  ias  ia  ifraud  imeasure  ito  iprofit  icontrol  ithe  istatements  ion  ifinancial  isheets. 

 Bajaj  iAuto  ilike  iothers  ihave  iseen  ia  imajor  idrop  iin  itheir  iday‘s  ireceivable  

iindex  i(DSRI),  iwhich  ieventually  iimprove  ithe  igrowth  iof  ithe  icompany  ifrom  

i1.000  ito  i1.422  iin  isuccessive  i2  iyears  ifrom  i2018,  ihence  iincreasing  iits  ivalue,  

ithough  ithe  iasset  iquality  iindex  ihas  ireduced,  ibut  iwith  ia  ivery  ilittle  imargin,  

iwhich  idoes  inot  ihamper  ithe  igrowth  iof  ithe  icompany  iand  ialso  ilies  istill  ibelow  

ithe  inon-manipulating  iindex,  iwhich  iis  ia  isign  iof  ihonest  ifinancial  ireports  ibeen  

idelivered  ito  ius.  iThe  iSGI  ihas  iseen  ia  imajor  igrowth  i(0.786  i–  i0.990),  ifrom  

ithe  iyear  i2018-2019  ias  ithe  iDSRI  ihas  iimproved,  iwhich  idirectly  ieffects  ithe  

igrowth  iof  isales  ias  iwell,  ibestowing  ithe  iquality  itrust  ito  icustomers.  iThe  

ileverage  iused  iis  ivery  ilittle  ior  i  ialmost  iconstant  iover  ithe  iyears,  iwhich  iis  ia  

igood  isign.  iThe  iSGAI  ihas  ireduced  ias  iwell,  iwhich  imaybe  ibe  ibecause  iof  ithe  

ishort-term  iattrition  icycle,  iwhich  iis  ia  ihealthy  imove  ion  ibehalf  iof  ithe  icompany  

iand  ilying  ibelow  ithe  inon-manipulation  iindex. 

 Eicher  imotors  iover  ithe  iyears  ihas  iseen  ia  igrowth  iin  iit‘s  ireceivable  ifrom  i0.658  

ito  i0.760  ifrom  i2017-2019,  iwhich  ialso  ibestows  ithe  iresult  ieffecting  ithe  igrowth  

isales  iindex  iof  ithe  icompany  ifrom  i0.943  ito  i1.177  ifrom  i2017-2019.  iOver  ithe  

iyears,  ithe  iasset  iquality  ihas  iincreased  ias  iwell,  iand  ithat  iis  iabove  ithe  

imanipulation  iindex  icriteria,  iwhich  ihas  ishown  ithough  inot  iaffecting  ithe  iM-Score  

iof  ithe  iasset.  iThis  ican  ialso  ibe  iexplained  iin  iterms  iof  iSGAI  iwhich  ihas  

ireduced  iover  ithe  iyears,  iwhich  iis  ia  igood  isign  ibecause  ifirstly  iit  iis  ilying  

ibelow  ithe  inon-manipulation  icriteria  ii.e..  iSGAI  i=  i0.886  ito  i0.881  i<  inon-

manipulation  iindex  i=  i1.057.  iSecondly,  ithe  icost-cutting  ihas  iincreased  itheir  

irevenue  i(other  iincomes),  iwhich  ialso  irepresents  ia  ihealthy  isign  iof  ithe  icompany,  

ilying  iat  i-2.73  iat  i5-factored  ivariable  iand  i-2.77  iat  i8-factored  ivariable. 

 In  icase  iof  iForce  iMotors,  iunlike  iothers  ithe  icompany  ihas  ian  iincrease  iin  ithe  

idays‘  ireceivable,  ibut  ithe  icompany  ilies  iin  ithe  imanipulation  iindex,  iwhich  iis  

inot  ia  igood  isign,  ias  iween  ican  isee  ithe  igrowth  imargin  ias  iincreased  ias  iwell,  

iwhich  icannot  ibe  ipossible  ito  i1.318  iwhich  iis  ivery  iabove  iof  imanipulation  

iindex,  iindicating  ia  istring  imanipulating  ifinancial  istatement.  iThe  ireason  iwhy  iM-

Score  iis  iwell  ibelow  i-2.22  ibecause  ithe  iAQI  iand  iSGI  iare  iwell  iin  ibetween  

imanipulation  iand  inon-manipulation  iindex,  ithat  iindicates  ithe  icompany  iis  istill  

itrying  ito  ioffset  ithe  iimbalance  iby  iincreasing  itheir  isales  igrowth  iand  iasset  

iquality.  iThe  idepreciation  ihas  ibeen  ireduced  ias  iwell,  icutting  ion  ithe  iDEPI  

iValue  ifrom  i0.945  ito  i0.909,  ii.e..  ialso  iunder  ithe  inon-manipulation  iindex,  iwhich  

icompensates  ifor  ithe  iincrease  iin  ithe  iDSRI.  iThe  isame  igoes  ifor  ithe  iSGAI,  

iwhere  icost  icutting  iis  ibeing  idone  ito  iimprove  ion  itheir  irevenue  igeneration.  
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iAlso  ithe  ileverage  ibeing  ireduced  ifrom  i1.235  ito  i0.894  ifrom  i2018  ito  i2019  

ialso  ishows  ithat  ithe  iforce  idoes  inot  ispend  itheir  ifinances  iextravagantly,  iwhich  

iis  ia  ihealthy  ibehaviour  iseen  ifrom  ithe  iinvestor‘s  iperspective.  i  

 

TABLE  i1(A)  i:  iBenchmarking  iManipulators  iand  iNon-Manipulators  iin iBeneish  

iM-Model 

 

Table  i2  i:  iBeneish  iM-Score  iModel  ifor  i5  i&  i8-Factored  iVariables  i(Mean  

iValue) 
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Results  iand  iAnalysis  iof  ithe  iEmpirical  iApplication  iof  ithe  iAltman  iZ-Score  

iModel  ito  iAutomobile  iIndustries 

 

TABLE  i3  i:  iAltman  iZ-Score  iModel  iOn  iThe  iAutomobile  iIndustry 

As  iwe  iobserve,  ithat  ifor  iall  ithe  iyears  ii.e..  i2017,2018,2019  ifor  ithe  iindustries,  

ithe  iZ-  Score  iwas  imore  ithan  i1.87  i(Altman  iZ-Score  i:  i―Bankrupt  izone‖<1.87  i=  

i‖Grey  iZone‖  i<  ―Safe  iZone‖),  iwhich  iindicates  ithat  ithe  ifirm  iis  inot  igoing  ito  

ibe  ibankrupt  iwithin  ithe  next  i2  iyears.  iThis  istudy‘s  isecond  inull  ihypothesis,  iH0  

i(2),  iis  irejected.  iFinally,  iit  iis  proved  ithat  ithe  iAltman  iZ-score  ican  ibe  iused  

ieffectively  iin  ithe  idetection  iof  ifraud  in  ithe  ifinancial  istatements  iof  

iorganisations. 

The  iZ-score  iresults  ifor  ithe  iyear  i2017,2018,2019  iof  ithis  icurrent  istudy  iis  inot  

ievidencing  the material  imisstatements,  ibut  ifor  i2018  iin  iTata  iMotors,  ithe  iZ-Score  

ifell  idown  ito  i1.83 and  ifor  iAshok  iLeyland  iin  ithe  iyear  i2018  iand  i2019,  iit  ifell  

idown  ifrom  i1.83  ito  i1.45,  indicating  iprior  ito  ithe  iresults  ithat  iAshok  iLeyland,  

iespecially  iwas  inot  isound  iand  iwould  not  icontinue  iin  ithe  imarket  ifor  ilong.  iThe  

ilower  iZ-scores  irespectively,  ishowed  ithat  ithe  chances  iof  ithe  icompany  ifiling  ifor  

ibankruptcy  iwere  ivery  ihigh.  iHowever,  ithe  ifollowing  is  ian  ianalysis  iof  ithe  

iindividual  iscores,  iand  iresults  iare  ipresented  iin  iTable  i3. 
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In  iTable  i4,  iThis  ipart  iof  ithe  iZ-score  imodel  ishows  iliquidity  iissues  ithat  ibuild  

ithe  likelihood  iof  iinsolvency  i(which  iis  inot  ithe  icase  ieventually,  iindicating  

istrongly  ifinanced  companies),  iby  itaking  itheir  imean  ivalues.  iThese  iratio  

ihighlights  ithe  ifact  ithat  ithe  iprofits  were  iused  ito  icover  ithe  iaccumulated  ilosses  

iincurred  iin  iprior  iyears. 

Though  ion  iobserving  ithe  itable  i4,  iwe  ican  irealise  ithat  iAshok  iCapital  iis  inot  

ifinancially  sounding  icompany,  ias  ithe  ivalue  ilies  ibelow  i1.87,  ii.e..  i1.72.  

iMahindra  i&  iMahindra  iis  in  ithe  igrey  izone,  idue  ito  ilow  iasset  iquality  ias  iwe  

isaw  ifrom  ithe  iBeneish  iM-Score  Model,  iwhich  iin  iturn  ieffected  iit‘s  igrowth  

imargin  iindex,  iforming  ia  ichain  ireaction  iand  affecting  ithe  isales  igrowth  iindex.  

iBut,  ithis  irealisation  icannot  ibring  iyou  ion  ia  ifinal  decision,  iwhich  ithese  

iindicators  iacting  ias  ia  isole  iparticipant.  iSince  ithe  iFFR  iwas  inot  stated  iin  ithese  

ifinancial  ireports,  iwe  ican  imeasure  ithe  ifuture  igrowth  iand  ithe  iprospect  of  ithe  

icompany,  iby  ianalysing  itheir  i10K  iand  i10Q‘s  ithoroughly. 

 

TABLE  i4  i:  iAltman  iZ-Score  iModel  iOn  iThe  iAutomobile  iIndustry 
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STATISTICAL  IANALYSIS  IRESULTS  IOF  ITHE  IBENEISH  IAND  IALTMAN  

IMODELS  ION  AUTOMOBILE  INDUSTRIES’ FFR 

 

TABLE  i5(1) 

 

TABLE  i5(2) 

 

TABLE  i5(3) 
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TABLE  i5(4) 

 

 

TABLE  i5(5) 

 

TABLE  i5(6) 
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TABLE  i5(7) 

 

TABLE  i5(8) 

Table  i5(1), 5(2), 5(3), 5(4), 5(5), 5(6), 5(7), 5(8)  i-  ipresents  ithe  imean  ivalues, standard  

deviations,  iindependent  isample  it-test  iand  ip-values  iof  ithe  iratios  iof  ieach  

iautomobile  industry,  ifor  ithe  iyear  i2017,  i2018  i&  i2019. 

This  iwas  idone  iin  ifavour  iof  ithe  iproposed  ihypothesis  irestated  ias  ifollows: 

H0  i(3)  i=  iThe  iratios  iused  iin  ithe  iBeneish  i(M-score)  imodel  iand  ithe  Altman  

i(Z-score) model  iare  inot  iefficient  iin  ithe  idetection  iof  iFFR. 

This  ihypothesis  iis  iuseful  ifor  itesting  ithe  iefficiency  iof  iratios  iunder  itwo  imodels  

iin  ithe  detection  iof  iFFR.  iThis  iis  itested  ithrough  ithe  i―p-value‖  iat  i5%  ilevel  iof  

isignificance  iwith  the  ihelp  iof  iSPSS. 

The  ip-values  iof  iboth  imodels  iat  i5%  ilevel  iof  isignificance  iare  iless  ithan  

i(<0.05),  iwhich  indicates  ithat  ithe  iratios  iwere  irelated  iand  iefficient  iin  idetecting  

ithe  ifraudulent  ifinancial  statements.  iHence,  H0  i(3)  ihypothesis  ihas  ibeen  irejected  
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iwith  ia  istrong  ievidence  at  5%  level  iof  significance, proving  ithat  ithe  ivariables  

imay  ibe  ihelpful  iin  predicting  fraudulent  financial  istatements. 

Conclusion 

The  iprimary  iobjective  iof  ithis  istudy  iwas  ito  iexamine  ithe  iefficacy  iof  ithe  

iBeneish  iM-Score  iand  ithe  iAltman  iZ-score  iin  idetecting  iFFR  iby  iAutomobile  

iIndustries  ias  ia  icase  study.  iThis  istudy  ifound  ithat  ithe  ihypothesis  iof  ithe  

iBeneish  imodel  iis  inot  ieffective  iin  detecting  iFFR  iof  ithese  iselected  iindustries.  

iThe  ifive-variable  iversion  iof  ithe  imodel  ion  the  isame  ifinancial  idata  ishowed  

iresults  ithat  iwere  islightly  ilower  ithan  ithose  iof  ithe  eight-variable  imodel.  iThese  

iresults  istrengthens  ithe  ihypothesis  iby  ifurther   ssupporting  that  ithere  iwas  ino  

imaterial  imisstatement  iin  ithe  irespective  ifinancial  istatements,  iof  ithe  industries.  

iThe  icurrent  istudy‘s  inull  ihypothesis  iregarding  ithe  iAltman  iZ-score  iwas  irejected, 

proving  ithat  ithe  iAltman  iZ-score  iwas  ieffective  iin  idetecting  iFFR.  iThe  ipresent  

istudy  found that  iunlike  ithe  iBeneish  iM-score,  ithe  iAltman  iZ-score  iwas  ivery  

ieffective  iin  identifying FFR. 

Recommendations 

One  iof  ithe  iobjectives  iof  ithis  icurrent  istudy  iwas  ito  isuggest  iwhich  iof  ithe  itwo  

itested forensic  itools  iis  imore  iuseful  ifor  idetecting  iFFR.  iThe  iresults  iof  ithe  

ipresent  istudy support  iusing  imore  ithan  ione  iforensic  itool  ito  idetect  iFFR  ibecause  

ieach  imodel  ihas  its own  ilimitations.  iTo  iapply  ithe  iBeneish  imodel  ivariables,  ione  

imust  iconsider  ithe  financial  istatements  iin  ithe  iobjective  iorganisation‘s  imoney-

related  iissues.  iThe  iBeneish  model  iis  ia  iprobabilistic  imodel,  iso  iit  iwill  inot  

idistinguish  icontrol  iwith  i100%  iprecision  (Beneish  iet  ial.,  i1999).  iThe  

iconsequences  iof  ithe  ipresent  istudy  iboost  ithat  announcement,  demonstrating  ithat  

ithis  imodel  ineglected  ito  idistinguish  ithe  ifinancial  imisstatements,  igiving  back  ian  

iM-score  iof  inot  iexactly  ithe  ilimit  istandard  iof –2.22. 

The  iAltman  iZ-score  iis  ia  istatistical  itool  ito  iutilise  iand  iquickly  igives  ia  ipicture  

iof  ithe  objective   organisation‘s  ifinancial  iposition.  iThe  ipresent  istudy  ifound  ithat  

ithe  iZ-score  iwas  the  imost  iexact  imodel.  iThe  iresults  iof  ithis  istudy  ifound  ithat  

ithe  iZ-score  iwas  ithe  imost  accurate  imodel  iout  iof  ithe  itwo  itested  imodels.  

iHence,  iit  ican  ibe  iconcluded  ithat  iall  forensic  itools  iare  inot  iuseful  iwith  iregard  

ito  ifinancial  istatements.  iHowever,  ithe  itwo  forensic  itools  iused  iin  ithe  istudy  

iwere  iuseful  ifor  iindicating  ired  iflags  iregarding  ithe  scope  iof  ithe  ifraud,  ialthough  

inone  icould  ipinpoint  ithe  iexact  ilocation  ior  iarea  iof  ithe  fraud. 
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