
33 No.327

17%

19% 3200

94 97

4



34 No.327

1933

Smith and Winkor

M a n n

Whitney Wilcoxen

1966 Braver Braver

79

6

87%

Braver

Braver

Multiple Discriminant

Analysis MDA



35 No.327

1968 Altman MDA

Z score

Logistic Regression

1

Artificial Neural Network,

ANNs

2

3

Decsion Tree Model)

nodes brabch

interior nodes

terminal nodes

4



36 No.327

1

1

0 1

1999



37 No.327

Logistic

82

94 97

14 57 11

82

0

1

6

Logistic

CART

CART binary

1984 Breiman Friedman

Olshen Stone



38 No.327

if-and-then

CART

CART

CART

(threshold)

CART

Gini

Gini Gini

Gini

Gini

index
n

j
jpDGini

1

21

D D j p D

j Gini

Gini

2
2

1
1)( DGini

n
nDGini

n
nDGini

D 1D

2D 1n 2n

12 n.n.n

1967

5

Logit



39 No.327

Logistic

ni
XBXBXBBY kikiii

3.2.1
22110

Y i c o n t i n u o u s

variable Y

Y

1 0

i ) 0

E(Yi) p(Xi)

B0 B1X1i B2X2i BkXki i

P(Xi) prod(Yi 1)

q(Xi) 1 p(Xi) i 1,2,3…n

iikk XBXBXBXBBeP 3322110

exponential curve

iikk XBXBXBXBBeP 3322110

P 1

iikk XBXBXBBeP 22110

iikk XBXBXBBe 221101

1

1 0

B n B1 B2

X ki i k

Y i  

P(i)

i     

82

762.9 9.304

2.923 1.331

0.724

0.772

2

82 2.923 1.331 0.5 7.5
82 1.689 1.044 0 5
82 1.382 0.959 0 3.5
82 1.140 0.963 0 4
82 1.157 0.686 0 4
82 0.724 0.772 0 3
82 9.304 3.626 1.5 17

2

SPSS

AnswerTree SPSS

82

1



40 No.327

CART 82

3

0.75 24

0.75 0.25

16 0.75

0.25 42

0.75 0.25

1



41 No.327

1

0

94 97 82

42

3.440 1.419

1.162

0.614

40 2.380

0.985

0.265 0.648

3

42 3.440 1.419 0.219
40 2.380 0.985 0.156
42 2.155 1.003 0.155

40 1.200 0.853 0.135

42 2.012 0.769 0.119
40 0.720 0.643 0.102
42 1.417 0.937 0.145
40 0.850 0.914 0.145
42 1.602 0.542 0.084
40 1.305 0.789 0.125
42 1.162 0.614 0.095
40 0.265 0.648 0.102

3

4

1.060 0.000

0.955

0.000



42 No.327

1.292 0.000

0.567 0.007

0.297 0.049

0.897 0.000

L e v e n e t

F t

2.202 0.142 3.912 **
0.000 1.060 0.271

0.691 0.408 4.632 **
0.000 0.955 0.206

1.384 0.243 8.234 **
0.000 1.292 0.157

0.524 0.471 2.771 **
0.000 0.567 0.205

5.031 0.028 1.997 **
0.000 0.297 0.179

0.197 0.658 6.438 **
0.000 0.897 0.139

4 t

** P <0.05



43 No.327

Logistic

XX
P

PnL
i

i

1 22110

niX PP ,,2,1,11

94 97

82

0

Cox & Snell R

Nagelkerke R

61.4 81.9

6

1

0

5

1 5

6

0.001 7

-2 Cox & Snell
R

Nagelkerke
R

1 35.520(a) 0.614 0.819

1 3.333 8 0.912

7 Hosmer Lemeshow

H0

H1

P-value 0.05

7

H0 i 0

H1 i 0

P-value 0.05



44 No.327

8

1

12.655

118.0
1 )538.2156.3705.7(

)538.2156.3705.7(

e
e

0.118

42

Logistic 42

X1 X2

1

23.467

1

23.467

1

12.655

)538.2156.3705.7(

)538.2156.3705.7(

21

21

1 XX

XX

e
e

Prob

B S.E. Wald Exp(B)

-0.116

0.881

3.156

0.726

-0.165

2.538

-7.705

0.386

0.499

0.921

0.620

0.714

0.780

2.277

0.090

3.114

11.745

1.369

0.054

10.575

11.453

1

1

1

1

1

1

1

0.764

0.078

**0.00

0.242

0.817

**0.001

**0.001

0.890

2.413

23.467

2.066

0.848

12.655

0.000

8

** P <0.05



45 No.327

38

90.5 38/42 40

37

92.5 37/40

91.5 75/82 9

37 3 92.5

4 38 90.5

91.5

9

0.500

10

0.5

Pearson 1

Pearson 0.201 1

Pearson **
0.386

**
0.390 1

Pearson **
0.370 0.136

**
0.285 1

Pearson
0.139 0.209

*
0.226

**
0.252 1

Pearson **
0.258

**
0.340

*
0.256

*
0.229 0.207 1

10

** 0.01 ( )

* 0.05 ( )



46 No.327

94-97

Logistic

42

38

90.5 38/42 40

37

92.5 37/40

91.5 75/82

GBA



47 No.327

2004

2004 Logistic -

3. 2004

4. 2002

5. 2003

6. 2005

2005

2000

1986

1983

2005

--

2001

2003

1999

CUSUM

1999

2002

2002

2001 MARS

1994

1990

1996

1999

2006



48 No.327

2006

Al tman , E . I . 1968 . F i nanc i a l Ra t i o s ,

Discriminate Analysis and the Prediction of

CorporateBankruptcy , Journal of Finance, 23,

589-609.

Beaver, W. H. 1966. Financial Ratios as

Predictors of Failure, Journal of Accounting

Research 4,71-102.

B l u m , M . , 1 9 7 4 , F a i l u r e C o m p a n y

Discriminant Analysis, Journal of Accounting

Research, Vol. 12, 1-25

Hopwood ,W.MckeownJ .C . ,Mu t ch l e r, J .

F.(1994),"A Reexamination of Auditor versus

Model Accuracy Within the Context of the Going-

Concern Opinion Decision, " Contemporary

Accounting Research10 , pp.409~431

Martin, Daniel. 1977 , Early Warning

of Banking Failure. Journal of Bankingand

Finance, 1977, pp 249-27

Ohlson J. A. 1980. Financial Rations and the

Probabilistic Prediction Of Bankruptcy, Journal

of Accounting Research, 18 (1), No. 1, 109-

131.

Odom, M. D. and Sharda, R. (1990), A Neural

Networks for BankruptcyPrediction, IEEE

INNS International Joint Conference on Neural

Networks,vol.2, pp.163-168

2004 Logistic -

1999

2001 MARS

2001

2005

10

78

74

85
98



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts false
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [1204.724 793.701]
>> setpagedevice


