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Ò2, ÁW“6Ñ°A§d|_çí¤]²µ.â�Œ]àÇ}œ„, k¤ �]

àÇ}� ˛MÚAÑÁW“6¤]²µí½bYW� ]àÇ}œ„	ÍjZ, Oç¬�Y˝vÿ.â
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bŠ?uÊ–}ú Eíóúiš, Tô]àÇ}í<…?‰, ª7Ó‹ÁWYïD±Q]àêÔ�

Ê…d� 3ı2ø}‡új„‰bå�“d�¬ízp�

Ç}_�Ñ7b?_àk®�%È=1, .â‹p−„‰bJ−„ÕÊ=1, …dwÑÇ}_�

øï‹p−„‰b(,Î7bl�]àÇ}íð„$l¾J<…_�íišÕ,´.âø−„‰b−

„Ê#ìí‘K-ªWð„, n?ü\]}_�í ì4DõÒ«àvíªÔ4� ¤Õ, âk°�a

 E�Wóúk£�ü ía EV)ý'Ö, Ê°�a E¬ýí8”-F`TíÇ}ø}'.
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}Q,� Ä¤øïUà�−š…�0Ç}_�, †.âúÇ}ªW|c� −„‰bD�−š…í½æ

Ê…dí 3.4�ø}dÌ�ízp�

âkÇ}_�u�
Êa 6„Ví°�WÑD¬ óNícq5,,Ø\a 6„Vía W

Ñ.}Z‰,<u5].âv�a− (monitoring) Ç}_�íªà4Jü\Ç}_�?�^«T, ]

k…dí� 4 ı�TXø<‡�Ç}_�išíð„j¶, 1k…d� 5 ıõÒ�0ø_ã¿$“

‹�·œíÇ}_��
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1.1 ]àÇ}�Í

Ê 1930 �Hs˛t−Ñ7j².°¤]Aºí¤]²µ.ø_J£jZ³�%ðíAd²µ, Ä

7øÇ,]àíÄ†ùpbMÇ}Í$� 1941 � Durand ø Fisher (1936) FT|í–�}&j¶

(Discriminant Analysis) @àÊ–�a C~6íß;\õÑ]àÇ}@à5Ç«�

Ê 1950 �H, bçð Bill Fair £	˙� Earl Isaac ÊHÀ˙ (San Francisco) A
�øð]à

Ç}è½t−, vt−ø$lí}éxXD]à²µíA�“!¯, .¬çví�x.—, ]Ç}_

�íê�§Ì� ƒ7 1960 �H]àµí|Û, Ñ7X@×¾íC~�K, ¤]²µíA�“‰)ó

ú½b,ÓO�xí0§Æª, U)Ç}_�)J��ê�� ÛD]àÇ}˛ªYW.°íÛ°, �0

®�íÇ}_�J£óÉí«à, �à×E�Ü (account managment)� _üi  (collection)� ¸

Ü�Y (recovery)� J£êÔìg (risk-based pricing)�,

1.2 ]àÇ}–H

�]àú � uø�cÛN¬aúÂjúkú Dk´WÑ5N�›‡, 7.ÛTXÓ’\„íaú

WÑ� .¬a 66�ª?êÞ.´WaúN�í°�WÑ, Ä¤Ê¤]5‡ÁW·.âlúa C

~6ªW ��]�, jª?ífn[ #ª?°�5a 6�

�]¹}&a C~6Õéí4”  ã¿w„V}°�íª?4� o‚´³�]àÇ}íh1

‡, ¤]í²µ¬˙·uJ¤]Aº¬ íö�%ð, ¤¶%%}¨A¤]²µí.ø_, Ä7ô.

|]àÇ}í–1� Ç}_�í3bŠ?ÿuzª?¸a 6°�WÑóÉí4”Uà/øÄ†ø

wb¾“Ñ]àÇ}, /}bíòQª¥øa 6í]àêÔòQ,ÁWZªY¤d|_çí¤]²

µ¸Ê¸¯lJ±QêÔª7Tò%Ðô^�

.¬«õ¤]Aºí%ðF�0íÇ}_�wªÔ]�&¼š, Ä¤ZÐ/ùpø<$l!�‹

M, y�â,ñ£Æ�¶í.ŒU)Ç}_�?yÑ�ü, /N¬A�“íTÜ, ÁW?ªA§/Ä

üíêA]àÇ,,øZ¬ yÅí�]˙åDÁý¼œí¼Ü�

]àÇ}_�í�0!�

Ç}_�í�0!�ª}¶†!� (rule-based) ¸$l!� (statistically-based) s×é� ¶†!�

uUà¤]Aº¬ %ð2wÑ}	àa 6°�WÑí½bj„‰bF�0íÇ}_�, ¤éÇ

}_�¢\˚d‡ì!� (judgmental-based) íÇ}_�� $l!�†uSÖ‰¾}&V²ìx$
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léO4íj„‰bF�0íÇ}_�� Uà$l!�íÇ}_�óœk¶†!�íiõ¹uªJ

ÀU)ø	à]àêÔíj„‰b£wõ.4, JÁý³Õ½bíj„‰bDfn¨ÖÌÉ'bí

j„‰b�

ù˘DÝù˘]àÇ}5ªœ

]àÇ}Y’eVÄª}ù˘]àÇ} (custom scores) DÝù˘]àÇ} (generic scores) s×

é� ù˘]àÇ}uÁWUà…™í]ú’eF�
,Ýù˘]àÇ}†u�]’e2-UàbðÁ

WD]ú“6í]ú’eF�
, ÁWCa C~6†ªN¬G‘íj�²�]’e2-¦)]à

Ç}� Ýù˘]àÇ}óœkù˘]àÇ}íiõu: (1) ³�`TÇ}í½æ; (2) Uàîóí�]

’e, _à¸ˇœ�� Ýù˘]àÇ}óœkù˘]àÇ}íÿõu: (1) âkÝù˘]àÇ}1Ý

u‡úÁW…™íCú8”Fql, /�]’e2-œÿˇa 6í£Þm7, Ä¤ù˘]àÇ}ª

?œ.�ü� (2) .ø�]’e2-íÇ}��, Ä¤ÁWÌ¶�4íÒìû‡Üâ� (3) çú bÖ

v,Ýù˘]àÇ}í¦)6u.ªü^íA…�

]àÇ}íiõD�‡

Uà]àÇ}Bý�J- 6 _iõ:

1. Tò^0

]àÇ}ªU]úuÄ¬˙y�^0� ;W Mester (1997) íhô,¬ $“í]úTÜÛb

I,šÙBsr‚, ]àÇ}†ªòÁƒø_üvJq�

2. ²µø_4

f$Y˝¤]Aº¬ %ðí¤]²µ6}Ä.°í¤]Aº7ßÞ²µ.ø_í8”,7]

àÇ}†ªJ\„ú©PC~6·uUàó°í™Ä, JÁý3híwì¬˙�

3. ²µí�ü4

]àÇ}óœkAÑ²ì, wor]úí²µ¬˙2,5?ƒœÖÉka 6.´�íÄÖ�

4. #“êÔ−�

ã¿_�a 6C2ü�$“ú í°�–0ø�ŒkêÔí−�, øZ¬ ¾”ífÔW

Ñ,�7J°‚ï”×�
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5. Ó‹Yï

Frame et al. (2001) Uà=Ô•×:kÄeÁW 1998 �í1Å‡ 200 ×íÁW2v| 99

ðÁWí]ú’e, û˝Uà]àÇ}ú2ü$“ú í	à, !‹éýÁWUà]àÇ}(

ú2ü$“ú bÓ‹ 0.084 I (ø¡ 40 h1j)�

6. ±QA…

ÅqÀ¢“6ÖÍ˛�]àÇ}í–1, OÖšuSãÕíj�� Ç}_�©½ø¨vÈÿ.

â½hð„_�íªà4, ]àÇ}íÏWJuãÕ�Ü,ÛbI‘b—1jƒ 5N1j.�,

Å‚-Vø}U)ÁW}&A…×Ù,¯,JuãÕ�0Ç}µ|ý6b 1N1j–�� ÁW

J?Å�AÐíù“$lAº,AW�0ù˘Ç}µ (custom scores), .Oª
¹/�^í&

ˆ£yhÇ}µ, ?ª±QA…�

Padhi et al. (1998) ‡ú.q¦)ÁW¤]í2QYï�2ü$“, ªW]àÇ}D[ b¾5

û˝éý: (1) ³�]àÇ}œ„íÁW, ú2ü$“í[ b¾péœ�Ç}œ„6ý� (2) Uà]

àÇ}íÁWú2ü$“[ íb¾DúwF$“í[ b¾1ÌpéÏæ� (3) Uà]àÇ}íÁ

W, w}WbíÖ›1.	àú2ü$“[ íb¾� ªø]àÇ}œ„ú2QYï�2ü$“í¤

]¦)u�‚í�

âkr1ÅðíÁWÊ[ ²µ,úk]àÇ}íÚÓY˝, U)]àÇ}í¦)�−�ø_4�

A…� J£�ü46ù–ø<�‡:

• ¦)�−

a C~6ñ‡ÖªN¬rÖ�−¦)AÐí]àÇ}, OØ¦íÇ}¦�bækÁWFUà

íÇ}� /.°]àÑµœZíÇ}_�.`ó°,¥U)a C~6Ì¶ªœ®œZê0í

]àÇ}� ÁWÖ�2�úa C~6´Ð\ê‡íŸÄ, O¦�Ì¶)øÇ}_�2í‰b

£wóú½b4, ³�¥<’e, a C~6øÌ*)ø�à!À]à×E�À¢>qúkw

]àÇ}í	àÑS,ÎÝa C~6?ñl[ ²µFUàíõÒÇ}�

• ø_4DA…

.°]àÑµœZFl�í]àÇ}5È6%�êÞ.ø_í½æ� ¤�.ø_4í3bV

ÄÊk®]àÑµœZAÁW¦)í’mª?.êc, à³Õ£Þí]à’m� Ä¤JUàÀ

ø]àÑµœZíÇ}ø�ª?Ua C~6Tk.‚5ËP, ]a C~6%%ÛbC~Ö

_]àÇ}U)C~A…Ó‹�
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• �ü4

�É]àÇ}í�ü45j¶�í�‡, 3bÊk�0Ç}_�FUàí˙å� %ârÅš…

F�0íÇ}_�, ª?�IDËj¸–�%È‘KóÉí½b‰b, Uà„|cËjD–�

%ÈÕ”5š…Vl�]àÇ}, ª?¨A]àÇ}í.£ü� Wàúk¶Míýbíˇ, ª

?ÄH[4.—7ÊÇ}_��0í²š¬˙2`ƒxÎ� !k¤�š…RûíÇ}_�, ú

¤øíˇía C~6ª?ßÞ._çí]àÇ}�

Ék]àÑµ°Q’m5£ümÅ˝JVe§É·, Neal Walters and Sharon Hermanson

(2001) �e]àÑµíû˝êÛ: ÊF�\�eí]àÑµ2, �¬šbJ,Ö�˜Ïí’

m� �ùáû˝êÛ: ÊQ§|Œí]àÑµ2, � 70% Ö�.£üí’m; w2í 29% í

˜Ï—Júa C~6í]àßÞÃ½í.G(‹� Ö�˜ÏŠÞ’mí]àÑµ, ø}±Q

a C~6í]àÇ}, 1ª?¨Aw]à\û‡, C\FQ§œÑ.‚í]à‘K�
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d.�è

Ç}_�í�0¬˙×_ªÄ}Ñ’eíYÕ¸cÜ�°�<2íäì�‰bÙ²� Ç}_�í�0�

J£Ç}_�íð„�ü_¥	, …ıøYW¥ü_¥	J£š…²Ï½æªWóÉíd.�è�

2.1 ’eYÕD}&

’eYÕÛeÇ}_�íú úï7�F.°, 3bª}Ñ �¾‘6ú �D �$“ú � sé� ¾‘

6ú í’e½Õj²3buJ_Aí!…’e� ‹‰„p� J£]à%V�p“dÑ¤]íYW�

$“ú í’e½Õj²†O½kt−Ð«UrD´, |xH[4ím7¹t−í‹�Ñ[� úk‹

Ñª0‰bíUà, .âÔ�·<‹Ñívõ½æ, Ohlson (1980)wÑUàt−��í‹ÑVã¿

t−íúßWÑu.¯Üí� ÄÑ‹ÑÛ}l�¼„, Ä¤‹Ñ}�ôbíÛï, JuUàç��í

‹Ñ$°ø˛´Ðt−úßWÑí‹ÑVdã¿� ¤Õâk.°d_�ít−w‹�Ñ[í"úM

ÏæÝ×, Ä¤úk$“í‹Ñ}&ÖšuUà‹�ª0’e�

¾‘6ú 

ÏŠð (1999) ¡5/¼“ÁWí}é_�, ø¾‘6üç]àú ]àbÖ¦éA!…˘4� k`

?‰� ]à%V� J£w…ÄÖ�û×á� w2!…˘4¨�ü 8$� 4�� �8� <“� <P� 	

T�’� R†F��Õ”� �F�ulÕ”� J£lËßú Àç; k`?‰¨��ÌF); ]à%V

¨�Wéa �é� ]àú ðb£Àç��4� ]àµ"bDÀç� ]àµUàç�� CúÀç� �

úÀç� ú ‚È� J£|¡ÁWŒÉðb; w…ÄÖ¨�a à¤� ©\A� u´è<ÑðAFø�

TX‹’�é� Ê<„p�é� J£u´Ñ…W3��Ü�

S�À (2001)ôàÏŠð (1999) �íû×á¦éj� (O¦éj��Ïæ) 1Õ‹‹ßÕ”D
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ú ‘Ksáu}ý×é� w2!…˘4¨�4�� �8�<“�<P� `>˙�� 	T�’� J£u

lÕ”; k´?‰¨�Š`Ypª� �Ì~F)� �Yp� ú Àç� l•Clú‚7X|� J£ÁW

æ ; ]à%V¨�Ë�X�Eb�¬ ]àG íp“�Da W%VÉ[� Ë�]àµ"b� J£

]àµç�;‹ßÕ”¨�R†F��CwF.�ß¸u´Ña WlŒE£ú Àç; ú ‘K¨

�ú ‚È� a à¤� J£\„AbDa AÉ[; wFÄÖ¨�Êt¶ÆC’¶Æ� tôA¨b�

u´�A?\Ô� |¡ÁWŒÉðb� a u´èÑðAFø� J£Û��R�b�

k" (2004) ø‰b}Aa E˘4�´ ‹Ä� a E��� J£:�ŒÉ’m�û×é� w2

a E˘4¨Ö4��ulÕ”� `>˙�� J£�8;´ ‹Ä¨Ö�F)� J£Š`F)ª0; a

 E��¨Ö��œZD���’;:�ŒÉ’m¨Ö]àµ"b� ÛÀµ"b� u´Uà�=‚7�

J£¡ú_~u´�FWŒÉ�

$“ú 

†p¼ (2001) Y‹�ª0í!Z}k`?‰�‹�!Z�%Ð^?� ×‚?‰� Ib}&� J£ÛÀ

¼¾}&ýé� w2k`?‰¨�¼�ª0� §�ª0� J£Ð«’Àì}ª; ‹�!Z¨�	ìÅ

‚_¯0� `…ª� J£Š`ª0;%Ð^?¨�@Y× U�0� æŒU�0�,’ßU�0� J£

´MU�0; ×‚?‰¨�˘‡´‚0D´MÓï0; Ib}&¨�‹�‘à2ÐYª0D‚7\¾

Ib; ÛÀ¼¾}&¨�ÛÀ¼¾0D…‚Óï‹~Hú,Š`ª0�

Š\í (2002) ø‹�ª0¦éÑ×‚?‰� ÛÀ¼¾� AÅ0� k`?‰� J£%Ð?‰�üá

N™� w2×‚?‰N™¨�’ßÑ{0� ´MÑ{0 (˘()� ´MÑ{0 (�/‚ï)� Ð“„‚0�

Ð“‚ï0�˘‡´‚0�˘(´‚0� “ÕYX0� �/4‚ï0 (˘()� ©$Œì� ©$´M� �

/4 EPS� ©$Ð“ç� ©$Ð“‚ï� J£©$˘‡´‚; ÛÀ¼¾N™¨�ÛÀ¼¾ª0� ©$

ÛÀ¼¾� ÛÀ¼¾oçª0� ÛÀyI’ª0� ÛÀ¼¾úŠ`ª� ÛÀ¼¾ú,’ßª� ÛÀ¼

¾ú�ŒYpª� J£ÛÀ¼¾ú˘(´‚ª; AÅ0N™¨�Ð“YpAÅ0� Ð“„‚AÅ0�

Ð“‚ïAÅ0� ˘‡´‚AÅ0� ˘(´‚AÅ0� %�´‚AÅ0� ,’ßAÅ0� ´MAÅ0�

	ì’ßÑ{AÅ0� ˘(�/4‚ïAÅ0� J£ŒìAÅ0; k`?‰N™¨�¼�ª0� §�

ª0� ‚7X|0� ,Š`D,´Mª� Š`ª0� ´MD,’ßª� Å‚’À_¯0� a Yæ��

C�Š`ª0� ‚7\¾Ib� J£ÛÀª0; %Ð?‰N™¨�Ð“‚ïDõY’…ª� ˘‡Óï

DõY’…ª� æŒ£@Y× D´Mª� ,’ßU�0� @Y× U�0� �ÌY×Ùb� æŒU

�0� �Ì»ŒÙb�	ì’ßU�0� ´MU�0� @G× GÛÙb� ´Ð“¶‚� $‰�ïU�

0� Ð«’ÀU�0� J£¼�Š`U�0�
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$“]àÇ,bÖ

ÅÒ,ú	à$“]àíbÖ3b� 5C� 6C� 3F� 6A� J£ 5P �z¶� J-¶M¿“AwüÊD

Úð� (2001)� ùhs (2002)� J£„Å/D"ö (2005)�

5C íz¶oÊ1910�1ÅÁWð William Post k “The Fore Big c’s Factor in Extending

Credlit”ød2ílT| �¹�� (Character)� �?‰� (Capacity)� �’…� (Capital)� �V\¹� (Col-

lateral) �ûáZA$“]àbÖù–®j·<, 5(ÁWð Edward F.Gee 3"‹, �$“=1�

(Condition of Business) ¯˚ 5C ]àbÖ� w2¹�� ?‰� J£’…Ñ]àÇ,í �q¶ÄÖ�,

V\¹D=1†Ñ �Õ¶ÄÖ��

• ¹�[N$“¸�Ü6Ê%Ðº�2íWÑ¸Tê, à°Aí¹4øš²ìO$“]àíß

;�

• ?‰[N%Ð6í�Ü� ’ÀÐ«¸]à|�í �%Ð?‰�; $“Ð«� ×‚¸k`í �$“

?‰�; J£$“a í �«à?‰��

• ’…øO[N$“í’…!Z� ’…ér4� ¼�4� J£×‚?‰�‹�Õ”, $“’…V

Ä�ÌC’…-ZªWÜ|ø}Tòv$“í°�êÔ�

• V\¹ª±QÁW[ íàÊêÔ, c�à¤, V\¹1.}Z¾a 6í]àÕ”, Ä¤V

\¹íTàcu=U]à>qíêA7Ý¤]í.b‘K, ]\�Ñ]àÇ,íÕ¶ÄÖ�

• =1Õ”¢˚%ÈbÖ, Ô{ª?	à$“%Ðº�íÕÊÄÖ·¦Ñ=1Õ”, à�−�=�

\%�‘�À¢
Ò�‰“� ¤øbÖu$“FÌ¶¦−í, ��k‡û_bÖ�

6C íz¶¹uŸVí 5C Õ‹ �\Ô� (Coverage insurance)bÖ, {u�−ƒ`�\¾jÞí

“�î$˚Ñ\Ô� \Ôí½b4uÊÛH¼“º�2MÚñÛ|Ví, wŠ?DV\¹øš93b

ÏæÊ\ÔuN¬�ú6í\„7¦)]à�

3F íz¶u�
Ê 5C í!�,, ˚�ÔÁ‚g›} (Robert Moris Associates) ø¹�D?

‰¯˚Ñ �_AbÖ� (Personal Factor), ’…DV\¹¯˚Ñ �‹�bÖ� (Financial Factor), $

“=1ZÑ �%ÈbÖ� (Econoinic Factor)� �( Milton Drake ¢z_AbÖZÑ ��ÜbÖ�

(Management Factor) $Añ‡$“]à 3FbÖ�

1ÅÅÒ+EÁW (International Bank for Reconstruction and Development, IBRD) ø$“

bÖ¦ÑÑ%ÈŸÖ (Economic Aspects)� xXŸÖ (Technical Aspects)��ÜŸÖ (Managerial

9



Aspects)�  -ŸÖ (Organizational Aspects)� ¼“ŸÖ (Commercial Aspects)� J£‹�ŸÖ

(Financial Aspects) ¯˚ 6A�

• %ÈŸÖ[N
Ò%È×=1u´�‚k$“í%Ð¸ê��

• xXŸÖ[N$“Ê�x� Þß?‰� J£×‚?‰,u´�‚k´ �

• �ÜŸÖ[N$“q¶®á�Ü¯lu´ê¾D�Ü6%ÐTê¸]çÕ”íiš�

•  -ŸÖ[N$“q¶ -D!Zu´Ur�

• ¼“ŸÖ[N$“Ÿ‡e� �‰� �‰� qeu´k}� ß¹�»
Ò¸g�¬�‰�j²u

´´�i‘�

• ‹�ŸÖ[N$“í’À«à�’…!Z� k`?‰� ¼�4� J£×‚?‰�‹�Õ”�

5P uNC~6 (Personal)� a ñí (Purpose)�´ VÄ (Payment)� `�\¾ (Protection)�

J£¤]�� (Perspective)�

• C~6[Ç,a Eí�L>�%ÐA^� J£DÁW%V58$�

• a ñíª}s‚¶�CÅ‚I’, Urí¤]“�@½ea ’Àà¤u´£ç, 1Êú[

(‹JJ"u´YŸì5’À«à, $“.çíUà’À, }n/ƒÁWí`��

• $“?´O‚´ ¦²k]àç�ƒ‚v$“¹ví‹ßÕ”D´ VÄ, s‚a í´ ’

ÀVÄ@VA$“s‚í%Ðº�, 2Å‚a �\àk	ì’ßí˛0, w´ ’À@VA

$“Å‚íÚ	‚â¸I’8”�

• `�\`ª}Ñq¶\¾¸Õ¶\¾, q¶\¾óçkkV\¹, Ûb}&V\¹í¯¶4�

ªÔ4� 
Òg�� J£�»Øq��� Õ¶\¾u�úAwV`�A]à�Lí\¾$�,

Sà_��\„� *z� C�úATXV\¹��

• ÁWwTø¤]�K5‚ï.Õ˛‚7Yp� G/‘� \„‘� J£wf‘�Yp; C6a 

EF?ÑÁWÓ‹Yp5óÉ“�, àæ DÕ−�5%V,ÁWªJ�¤Ç,¤]���
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2.2 °�ì2

Êäìš…íß;‡.âlpüì2S‚°�WÑ, °�ì2ªeú é�DÁW…™úêÔíw

§�ì5, .¬Öší8”·uJ�¬ü n 30� 60 C 90 ÙdÑ°�ì2, �v†u§Ìk°�š

…íÖ›7 ²Ï°�ì2�

¤ÕÊóÉd.2þ�J-ì2: (1) ø�Ñ_Y áía 6eÑ°�E, àÛ1N (1999) ¸

†p¼ (2001); (2) øúßeÑ°�, à Altman (1968); (3) J`].—C`�ƒ‚Ì¶k´…76

eÑ°�E, à Scott (1981) £ Bahnson and Bartley (1992)�

°�ì2Î7ß;íù}¶5Õ, ?�d.JÝù}¶íj�ì2°�íé�, à Goldstein (1988)

}�ÜÜÝ�‹�ÜÝ� J£¶
ÜÝúé� Ï�• (1983) }‹�·œ�‹�Ü|� J£úßJ£ú

é� Hambrick and D veni (1988) JÐ«ô^}ô^.ß� M/:“� ¸ïs�� J£úßiíû_

��� Lau (1987) ø°�Õ”}A‹� ì� „ê$7CÁý$7XG� xX4°�Dú k´°

�� C~úßT}6� J£úßDÀ��ü�Õ”�

«É%ÈhÑø-H8”}A‹�·œDÄ‹�·œsé: (1) ‹�·œ: ��Ñf� J£úß�

./%ÐO?� O˚� ½c� Q�� rç-
� ‹�Ï'T	� J£´MÑŠ; (2) Ä‹�·œ¨�—

˛”à� 
T>q� u9Å���ÁW'ò� ×›� �−.7T	� J£gMÁ¸�

2.3 ‰bÙ²

ÊÖ‰¾}&2,‰bÙ²íj¶}Ä,l_�í.°7�FÏæ, J-uJ%d.FUàí‰bÙ

²j¶�

Hand (1997) ø‰bÙ²j�}A-Húé: (1) Uàùðø…� %ðJ£’eÊ$lÍT,í

òg� .¬ÉÔùðø…D%ð�ª?¨Öƒúã¿³�6Œí‰b, Ä¤´Ûbø<$l,í1„

nªœªÔ� (2) M¥Ó‹‰b, ‘²|?Ó‹ã¿‰í‰b� .¬Uà¤¶™Ò‰b'ñq}\‘

²|� (3) v|?'ß–}°�D„°�}ºí‰b�

Û1N (1999) D†p¼ (2001) Uà�ì‚ñ�ÌbÏíj�Ù²‰b, w¥	ÑlWUà

Kolmogorov-Smirnov �ìú®‰bªW�G4�ì, ¯¯�Gí‰bUà t �ì, .¯¯í‰b†

Uà Mann-Whitney U �ìVÙ²‰b, 1ø,HÙ²|í‰byUàM¥ logistic c¦¶ (Step-

wise Logistic Regression) ªW�ùŸíÙ²� ÏŠð (1999) Uà Kruskl-Wallis Ö
š…�ì

¶V�ð®j„‰búu´D£�ü �éO4ÏææÊ� Š�˚ (2001) UàÄÖ}&¶ (Factor
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analysis) ¸M¥ logistic c¦¶VÙ²‰b� Š\í (2002) Uà‚ñ�ÌbÏ�ìVÙ²|¦x

�éOÏæí‰b�

Mays (2004) ø‰bÙ²¬˙} �‰b}&� (variable analysis)D �‰bòÁ� (variable reduc-

tion) s_¥	� �ø¥	‰b}&3bu;WÀøj„‰bD@‰bªWµc¦íµjM� Spear-

man ��óÉ[b� J£]7M (Inoformation Value, IV) ú_$l¾Ù²|x$léOí‰b�

�ù¥	‰bòÁ†uUà�ø¥	F‘|í‰b, yªWˇÕ}&¶ (Cluster analysis), ø°”í

‰bt �

2.4 ]àÇ}_�

Öj–�}& (Multiple Discriminant Analysis, MDA)

Altman (1968) UàÖj–�}&�
 Z-Score Ç}_�, w,lj¶ucq_�u(4Öjc¦,

1J”×“ È‰æD q‰æíªMVR,®‰bí�½M, }b¹u¥<�½M
,j„‰b

Mí‹,�

éÿ%æ˜ (Artificail neural network)

Coats and Fant (1993) Jéÿ%æ˜íj¶`T‹�ã¿_�� éÿ%æ˜uø�_ÒA7ÿ%

Í$Fê�|Ví’mTÜÍ$, wl�j�uø°�D´í@‰bdÑ�|µ,j„‰bdÑ�p

µ, yÇWcqj„‰bÈª?æÊbµ>�	àí¿Rµ,éÿ%æ˜TÜÍ$Z}YWš…MR

,®>�Tàú�|µí	à�½�

Jf]éÿ%æ˜uUà,|í�½MªW_Ò,l�*�pµƒ�|µíã¿M(yUà|¢

�±¶ (steepest descent) ^£�½MV”ü“ã¿ÏÏ, .iË¥º_Ò¹ªR,|x�|üã¿

ÏÏí�½M, yªø¥Uà®j„‰bD@‰bí�½MqlÇ}j��

±0^ (2001) Uà_Èéÿ%æ˜,l_�� _Èéÿ%æ˜†u-ZÊéÿ%æ˜,lí–

1,, or9l#ìæ˜Í$ø<çÕím7 (d†)�

Logit

Ohlson (1980) Uà Logistic c¦_�ªWt−úßã¿� Wiginton (1980) �ø_ê[ Logistic

c¦_�D–�}&¶@àÊÇ},íªœ� âk Logit _�,l?Ñ…d�0Ç}_�íø_2

12



È¬˙, ] Logit Ç}_�Ê…d 3.4�ø�Ì�ízp�

w…Ç}_�

Î7,H�cíÇ}_�Õ, þ�]c}’¶ (recursive partitioning) (C²µc¶ (decision tree))�

ùðÍ$ (expert systems)� �ËÌ‚b¶ (smoothing onparametric methods)� J£vÈ‰�¶

(time varying models)� Makowki (1985) �·H]c}’¶ (C²µc¶) Ê]àÇ},í@à� ù

ðÍ$í��óúkwF,l_�V)™ý, ªJ¡© Zocco (1985)� Davis (1987)� J£ Leonard

(1993b,c)� Ì‚b2J¹¡¶|�\@àÊ]àÇ},, à Chatterjee and Barcun (1970)� Hand

(1986)� J£ Henley and Hand (1996) �d.� vÈ‰�¶à Bierman and Hausman (1970)�

Dirickx and Wakeman (1976)� J£ Srinivasan and Kim (1987b) Uà Bayesian í!�VTX$

“ú ÓOvÈ%¬í°�m7, 1!¯‚â!�íj¶V²ìu´°<#8ú �

¡V6�d.øïªÚª_� (Markov chain model) DÞæ}¶_� (survial model) ùp

Ç}_�� ïªÚª_�ª,�ã¿a 6*øÔìÕG�BÇøÕGí�²–0ä³, ]ªY¤�

²–0ä³ ã¿a 6íWÑ, ÕG6ªJqìAÖ_ÕG, àbü� °�� £Àk�ú_ÕG�

Þæ}¶_�ªàVã¿°�9KøêÞívÈ, ¤_�íiõuªJ[vÈ‰b (time-varying

varialbes)�

2.5 Ç}_�íð„

�0êÇ}_�(ííb	T¹uð„Ç}_�íªà4� <�_�íišªN¬ð„$l¾‡�,

Mays (2004) øð„_�í$l¾¦éA}×$l¾ (Separation statistics)� Ç�$l¾ (Rank-

ing Statistics) Dã¿ÏÏ$l¾ (Prediction Error Statistics) úé� w2}×$l¾�×à$l

¾ (Divergence Statistics) D KS (Kolmogorov-Smirnov) $l¾; Ç�$l¾¹ C $l¾ (¢˚

AUC M);ã¿ÏÏ$l¾†Ñ HL M (Hosmer-Lemeshow)�

�%ý� (2005) øð„$l¾}A<…��å�óÉ� ]7Ü�� J£°�º_�ûé� w2<

…�¨� AUC M� AR M� KS M� J£ Sym M; å�óÉ¨� Spearman’s ρs� Kendall’s τa� J

Kendall’s τb; ]7Ü�¨�]7M� ×à$l¾� ‘KGªW� J£‘K‰æªW; °�º_�¨�

Brier }b� HLº_$l¾� J£�Ä��ì�

Åq�ø<d.úkÇ}_�íð„, uJÔìiiõ (cutoff-point) -í£üã¿‰dÑð„

Ç}_�íiš, Wàø Logit _�,|íã¿°�0×k 0.5 íš…eÑ°�š…wìeÑ„°
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�š…, 1JÇ}_�íã¿‰Vð„_�íß;� …d.âN|ÉõÀøiiõ-íã¿‰Vð„

Ç}_�íß;u}§iiõí²¦F	à� ²k5Ç}_�ª%âiiõí²ÏV|c_�íã

¿‰,JòQJÀøiiõ-íã¿‰Vð„_�íišõÑ.]� iiõí²ÏªJy�<27.

@ÉuàV−„_�íã¿‰1�

2.6 š…²Ï

�0Ç}_�vJ„¨Ö‡"¤]íš…, †�0_�íš…}ºø}u.êcí, ¤�’e`ii

í8”ø}ßÞš…²Ïí½æ� ‡úš…²Ï½æ�J-s��cíTÜj�: (1) lUàÛ�í

�0š…l�
Ç}µ1Uà¤Ç}µF�
íiiõV¦)‡"š…, yø¥<‡"š…DŸ�

0š…½h`TÇ}µ� (2) ÇÕ�
š…²Ï_�ªW,l� Ross (2000) N|J‡"C~6ú 

FUàíj„‰bDÇ}_�íj„‰bøš, †š…²ÏRÏí	à�Ì� Banasik et al. (2001)

N|¹U5?7‡"š…í½æªW‡"R�,¦�ú_�íZ¾�Ì�

Ékš…²ÏíTÜ.í*�]t−¦)‡"š…ÊwFÁWí[ÛV�0Çj_�, Uà¤¶

°�kucqù�ú F�Ví°�WÑuøšíõ˘.¯Ü, ¤¶ªWí‡Tu,ÎÝ5(íú 

¸l‡Ê�ðíú uQ/- 7/uó°íú áñ� ¤Õ1ÝF�‡"š…îªÊwFÁWv

ƒa p“, ÿÏW7k?u_½æ�

1Ékiiõí²Ï~¡c…d 3.5��
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� 3ı

]àÇ}_�í�0

3.1 ’eYÕD}&

’eYÕííb¥	ÿulüìš…íYÕ‚ÈD°�íì2� âkÇ}_�uUà¬ a 6í

°�WÑ ã¿„Va 6í°�WÑ, Ä¤àV�0Ç}_�íš…b¸„Va C~6�óç

˙�íéN4, J\„hHa 6?�ó¡ía WÑ, ]š…YÕ‚È.í¬Å� š…YÕ‚È6

.í¬s, ‚ÈJØsøÌ¶¥øa 6í°�WÑ, Wàqìš…YÕ‚ÈÑ 18 _~, ÛJø_Ñ

‚ú�ía 6Ê¥ 18 _~(n°�, †Ê�0š…2ø\eÑßîE, ]š…YÕ‚ÈBýb—

JÖQ°�9KêÞíç¼v‚n.}Q,a 6í°�–0� Mays (2004) N|°�ç¼v‚Ö

}Äú �é.°7�FÏæ, OøO°�9KêÞíç¼v‚¦�Ñ 3B 4 ��

YÕ‚Èøïüì¹ªOGYÕ�0_�FÛíš…D‰b� š…YÕí™Äd¶ußÞsˇ

š…, }�u�0š… (development sample) Dð„š… (validation sample)� ‡6uõÒàV

�0Ç}_�íš…, (6†uàVð„_�íªà4� Ñ7bü\Ç}_�Ê.°v‚Ex�ì4

(robust), ð„š…íYÕ‚È@.°k�0š…, J³�à¤íš…†ª*�0š…2Óœ‚¦¶

Mš…dÑð„š…� Bk‰bíYÕ@jª?YÕD°�WÑ�Éíj„‰bJÁý³Õ½bí

j„‰b, àYÕóÉÜ�5‰b, J£¤]ù“Aº%ð,wÑ½bí‰b, Ü�,³Õ½bíj

„‰bú_�.‚í	à,œ¨Öƒ.óÉíj„‰bV)Ã½�

’eYÕê'QOÿuÀÎ.?àí’e,�àú é�uH�í„V.}yR|¤é�íú ;

a 6uÊú R|í¿t‚ÈF¦)í,D„V¦)ú j�.°;°�ŸÄuÄÑ§�CêÞ<

Õ9]�š…@tÎ� ‰bMDÜ�M.¯¯íš…†@eš…bÖ›ø.¯Üš…tÎC�Ñÿ

ÕM�
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3.1.1 ÿÕMš…

çš…Fú@íj„‰b2�ÿÕM†v°š…uÌ¶ªW Logit _�,l, Ä¤ÿÕMJ.]¾

TÜø}Uš…×ÙÁý, ?}ø9±QwFj„‰bF�Vím7�

…døj„‰bÿÕMêÞíŸÄ}A �£�ÿÕM�D �æ�ÿÕM� s�� F‚£�ÿÕMu

N„Ví’eE}M/êÞ/¯Üí8”, Wà‹�ª0‰buâb_}l�ñ«�7), Ä¤Éb

Ê«�í¬˙2U)}‚ÑÉø})ƒÿÕM, C6u�<œ�áí}l�ñ.c)®$“©Ÿ·

}�p“, 7U)�<š…í‹�ª0Ì¶l�; ?Cuâk_A¿’½æC6wFŸÄ, )JéC

~6²Ï4íTX’eF¨AíÿÕM� æ�ÿÕM†uNÊ„Ví’eYÕ¬˙2.Øª?êÞ

YÕ.ƒí8”�

ÉkÿÕMš…F�Ví½æªJSå�“íj�øÿÕM Aø , 1JÿÕM í„W�½

dÑÿÕMíå�“MJ\GÿÕMš…F�Vím71� .¬b AÿÕM í‡Tuj„‰bí

ÿÕMbDÖ, ´†ÿÕMš…ø.xH[4� JÿÕMš…b¬ý/tÎÿÕMš…(1.}U�

0š…í;š…×ÙÁý, †@tÎÿÕMš…� JtÎÿÕMš…}U;š…×ÙÁý, ª5?U

à �ÿÕM/^ (impute) ¶��

ÿÕM/^¶ulv|Dj„‰bò�(4óÉí‰b, Jj„‰bd@‰b1Dò�(4óÉ

í‰bªW(4c¦, ¹ªJº_MV�HÿÕM� ¤¶Ö³�ÿÕMš…¬ýí½æ, O„Víš

…J�ÿÕMøÌ¶Ç}� ¤ÕÿÕM/^¶orÿÕM¦˘ƒwF®  , J¥<ÿÕMR,.

ç, ø}ú;wF ím7, Ä¤J„vƒò�óÉí‰b.íüÍUàÿÕM/^¶� …dwÑÿ

ÕM/^¶í_àvœÑ: (1) tÎÿÕM(}¨A;š…×¾¼Ü; (2) ÿÕMš…b.Ö/Ñj

„‰bí|ò}C|Q} � òg,ÿÕMí½æuÄm7.üì, J#ÿÕM |ò}C|Q},

N˛ÿu‡ìÿÕMrÑßš…CrÑ;š…� çÍ, JÑ£�ÿÕMš…/š…bDÖ, c�ÿÕ

M u|ò}C|Q}, Ö
A þªQ§, OJÿÕMš…b�k2ÈË�, †'ØIA]�ÿÕ

MF�Ví”«m7�

3.1.2 �−š…

ÄÑ;š…%%óúkßš…ý'Ö, ;0ø'§;š…	à, ]Ê,;0'Qí8$-F`Tí

Ç}_�ø'. ì� Ñj²¤½æ, Ê�
Ç}_�v.âUà ��− (case-control) š…� íj

1å�“íj�~¡©…d 3.2��
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�� F‚�−š…uNõÒàk�0_�íß� ;š…, u*Ÿ�0š…íß� ;š…2‚¦¶Mª

W7)� ¦��−íj�u;š…rbUà,7ßš…†u*�0š…íßš…2‚¦¶MªWí�

−j�J|òrñ,;0� .¬Uà�−š…F�0íÇ}_�w,l;0ø}u#ì�−š…-

í‘K–0, .°kŸ<b,líÌ‘K–0, J.^£Ç}_�ø}¨Acñ;0ò,, ?¹,Ç

}RQ2�

3.2 ‰bå�“

‰bå�“ÊÇ}_�2'�Uà, à©/‰bCå�‰b}Ywì2�}Ab_–È, ©_–È`

Aø , à�‹} 30 NJ-� 30 B 40 N� 40 B 60 N� 60 B 80 N� J£ 80 NJ,; çv}ò2

<J-� ò2<� ù�� ×ç� J£²=/î=� é�‰b†uø/<é�½h¦é, à	T4”ª}

«�� Ð��’m�Úä� ���hm� ìŒ�À¢� J£I]Iè�, ª½h¦éÑøOß“�’mÚ

ä“DÀ¢ß“��

‰bå�“uÇ}_�íø_½b¬˙, .¬øOd.�Ê«ní1.Ö, …�ø}zp…dw

Ñ¯Üíå�“}äõ� âk‰bå�“íj�¹uúj„‰bªW �„W�½� (Weight Of Evi-

dence, WOE)�² , / bí²ìDäõí²ÏuJ �ROC� (Receiver-Operating-Characteristic)

}&Ñ!�, Ä¤Ê²ì bDäõ‡…d}lú„W�½D ROC }&døÌ�zp�

å�“íñí

Ç}_�í3bñíuÊã¿a 6í°�–0, Ä¤½õuÊ|R°�WÑí3b�‘7.uÊ

º_š…� ‰bå�“�ÀízÿuøŸj„‰bMªW�², Jø_œxH[4ím7V¦HŸj

„‰bMF�Vím7, /¤øm7í×üªJ¥ø|š…íiš� ¤Õj„‰bªWå�“(, U

)j„‰b)JYå�“M½h§å, U)å�“(íj„‰b?D@‰b×À|É[, à¤ZªU

)ŸlD@‰b×Ý(4É[íj„‰b�œ}dÑã¿‰b3, 7/Uàå�“(íj„‰b`T

Ç}_�ª±QŸ‰bMí	àª7Tô_�í<…��

ªJ�²íÜâuÇ}_�bõíuº_M, ?¹‰bMD[b,lMí
	, ‰bø%�²(

Ÿj„‰bMÖÍ}Z‰, O[b,lM6}�OZ‰, U)�²‡(íº_M}¡N� ²k5‰b

2Ék�−š…úÇ}_�í	àDj²j�, Ê…dí 3.4�ø�Ì�zp�

3Êc¦_�³,øO7kJ³�péí(4É[, 'Ø�œ}dÑã¿‰b�

17



å�“íj�J£ü, 1.}Z‰_�@�í<…?‰, ÝBªJN¬å�“VTò_�í<…‰4�

å�“í¥	

l²ìå�“í b J , Y bV²ì}äõ ci , i = 1, 2, ..., J − 1� Ÿ‰bMJ×k ci−1 ük�

k ci , i 6= J − 1 ˘k� i  , ×k cJ−1 ˘k� J  , ük�k c1 ˘k� 1 � °ø íš…Jv

 í„W�½�H, à¤ZªøŸ‰bím7ëòA J _xH[4íbM�

å�“M —„W�½

…dUà„W�½dÑå�“M,„W�½íl�t�Ñ:

WOE ≡ ln
[

f0(x)

f1(x)

]
, (3.1)

w2 f0(x)D f1(x) }�Ñj„‰b x Ê#ìßš…D;š…í‘K–0ò�ƒb� *� (3.1)

ªø„W�½Ñ f0(x)/ f1(x) í–Nª�²y¦úbM� âkõÒÊªWå�“v·uJÈi�í

t�l�, ]…�øJÈi�ít�dzp�

„W�½íÈi�t�Ñ:

WOE j = ln
[

g j/G
b j/B

]
, j = 1, 2, ..., J, (3.2)

j Ñj„‰bMFú@í b, g j [ý� j  íßš…b, b j [ý� j  í;š…b, G ¸ B }�

[ýßš…¸;š…,b� BbªJªø¥ø� (3.2) ZŸà-:

WOE(p j |p◦) = ln
[
(1 − p j )/(1 − p◦)

p j/p◦

]
= ln

[
(1 − p j )

p j

]
− ln

[
(1 − p◦)

p◦

]
, (3.3)

w2 p◦ D p j }�[ý�0š…í,;0Dj„‰bÊ� j  í ;0� *� (3.3) ªø, øï,

;0üì(, „W�½MóçkuÊõ® íß;0ª5 D,ß;0ª5Ï, ® íß;0ªB.°

k,ß;0ª„W�½í"úMÿB×� w<°Ñå�“(íß;0ªJD,ß;0ªíÏæB×,

[ýúvj„‰bªWå�“�Œk–}ßš…D;š…� ¤ÕJ ß;0ªóúk,ß;0ªò,

4~¡c…d� 22 Ü �‰b–Nª�²ú ROC(í	à��

5…dÑZkjz, ø �1- ;0� D ;0íªM�˚ �ß;0ª�, �1-,;0� D,;0íªM�˚ �,ß;0ª�,

ßš…D;š…�˚ �ß;š…��
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[ýv b²Ñßš…, „W�½MB×� ¥5, J ß;0ªóúk,ß;0ªQ[ýv b²Ñ

;š…, „W�½M}Bü� ¤Õ, –Nª¦úbíŠ?uUß;š…Êó°í–0ò�ƒbM-�

ó°í"úM^‹, ?¹:

f1(x1) = f0(x2), f0(x1) = f1(x2)∣∣∣∣ln f1(x1)

f0(x1)

∣∣∣∣ =

∣∣∣∣ln f1(x2)

f0(x2)

∣∣∣∣ ,
JJÈi�ít�7k, †uNß;0ª�k;ß0ªv}�ó°í"úM^‹� ²k5, *„W�

½Mí£ŠD"úM5×ü, ¹ª)ø® íß;˙�, Ä¤J„W�½V[ý® ím7y_¯.

¬� .¬ç ;0 (C,;0) Ñ 0 C 1 v„W�½uÌ¶l�í, ¤vªUàø_Q¡ 0 C 1 íb

M �H�

âk � ß0 (C,ß0)� �k �1− ;0 (C,ß0)�, ]„W�½Mí×ü?ªj„A ;

0D,;0íÏæ�  ;0B.°k,;0, [ýå�“�Œk–}ß;š…, / ;0B×k,;

0[ýv b²Ñ; , „W�½MBQ� ¥5,  ;0Bük,;0[ýv b²Ñß , „W�

½MBò�

3.2.1 ROC(}&

Êzp �ROC� (‡.âlì2 0� 1 @‰b6 (y) Dj„‰b (x) í£ŠóÉJ£ �£üã¿0�

(True Positive Fractions, TPF)D �˜Ïã¿0� (False Positive Fractions, FPF)�

âk@‰bÑùj‰b, Ä¤.@UàøO(4óÉ[bíj�l�j„‰bD@‰bíóÉ

˙�, 7.âZà Spearman ��óÉ[b� Êl� Spearman ��óÉ[bv.âlà�Ì��

(average rank) íj�}�ßÞ@‰bDj„‰bí��‰b (|üMÑ�� 1), yà��‰bl�

(4óÉ[b¹Ñ Spearman ��óÉ[b� I ry ¸ rx }�Ñ@‰bDj„‰bí��‰b, †

Spearman��óÉ[bíl�t�Ñ:

ρ̂s =

∑N
i=1(ryi − r̄y)(rxi − r̄x)√∑N

i=1(ryi − r̄y)2
∑N

i=1(rxi − r̄x)2
,

w2 r̄y ¸ r̄x }�Ñ ryi D rxi í�Ìb, N Ñ,š…b� ç Spearman��óÉ[bMÑ£,[ý

ÓOj„‰bMB×@‰bBb²Ñ;š…, …dì2¤ÛïÑj„‰bD@‰bC;š…× �£ó

60� 1 @‰b¹@‰bMÉ� 0 C 1 íùj@‰b�
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É�� ¥5, ç Spearman��óÉ[bMÑŠ,ÓOj„‰bMBü@‰bBb²Ñßš…, …dì

2†ì2Ñj„‰bD@‰bC;š…× �ŠóÉ��7

cqj„‰bD;š…×£óÉ, Ij„‰b×k/ÔìM x̄ (Ñ;š…, †£üã¿0Ñ#ì

öõ;š…-j„‰b×k x̄ í–0; ˜Ïã¿0†Ñ#ìöõßš…-j„‰b×k x̄ í–0�

TPF(x̄) = p(x > x̄ |y = 1),

FPF(x̄) = p(x > x̄ |y = 0)�
(3.4)

¥5, cqj„‰bD;š…×ŠóÉ, Ij„‰bük�k/ÔìM x̄ (Ñ;š…, †£üã¿0

D˜Ïã¿0Ñ:

TPF(x̄) = p(x ≤ x̄ |y = 1),

FPF(x̄) = p(x ≤ x̄ |y = 0)�
(3.5)

Jø£üã¿0ÖóW˜Ïã¿0ÖdW, ç x̄ *ŠÌÌ×ƒ£ÌÌ×, £üã¿0D˜Ïã¿0í

©(¹Ñ ROC(�8

I F1 D F0 }�Ñ;š…íÚ	}ºDßš…íÚ	}º, †:

F1(x̄) = p(x ≤ x̄ |y = 1),

F0(x̄) = p(x ≤ x̄ |y = 0),
(3.6)

ªø ROC(6ªUà‘KÚ	}ºV[ý� çj„‰bD;š…×£óÉ, TPF(x̄) = 1 − F1(x̄),

FPF(x̄) = 1 − F0(x̄)� ¥5,j„‰bD;š…×ŠóÉ, TPF(x̄) = F1(x̄), FPF(x̄) = F0(x̄)� â

Ú	}º�k 0� 1 5ÈíÔ4ªø ROC(}ÊiÅÑ 1 í£j$³, JJ£j$í˝-iÑŸõ

(0,0), † ROC (}¸Ÿõ (0,0) D¬,i (1,1) ó©� çj„‰bD;š…×£óÉv, Y� (3.4)

íì2ªø ROC(}*¬,iÇá|ê, l%˝j•, yMMí%Ÿõ©(� ¥5,Jj„‰bD;

š…ŠóÉ, Y� (3.5) íì2ªø ROC (}*Ÿõ|ê, l%,•yMMí%¬,i� ø£j$

í˝-i (0,0)D¬,i (1,1)©(ªJ)ƒø‘ 45 �(, çj„‰bD;š…×À|É[v ROC

(î}Ê 45 �(J,� ROC (Ê 45 �(J,[ýÓO˜Ïã¿0íÓ‹£üã¿0,u×k˜

Ïã¿0, / ROC (BQ¡˝,i (0,1) [ý£üã¿0B×k˜Ïã¿0, ?¹j„‰b<…ß

7ÑjZzp, Ê…d2j„‰bD@‰bí£ŠóÉ4ø
N Spearman ��óÉ[bMí£Š, JÑ(4óÉ[

b}Ô�zp�

8âk �£üã¿0� D �1−˜Ïã¿0� ¢ª˚Ñ �Ô”�� (specificity) D �Ü>�� (sensitivity), FJ ROC (

6ªàÔ”�DÜ>�Vj„�
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;š…í?‰B7� ROC (|ßí”«8”u*Ÿõ (0,0) ôO£j�íiÅ©(B¬,i (1,1)�

ç ROC (ôO 45 �(•, [ýÌ� x̄ MÑS, £üã¿0D˜Ïã¿0,u'Q¡, ?¹v‰b

…Ì<…�ªk�

ÛJ.�j„‰bD;š…íÉ[ÑS, £üã¿‰D˜Ïã¿‰îì2à-:

TPF(x̄) = p(x ≤ x̄ |y = 1) = F1(x̄),

FPF(x̄) = p(x ≤ x̄ |y = 0) = F0(x̄),

ÓO x̄ *ŠÌÌ×ƒ£ÌÌ×C6zj„‰bMâüB×Ú	,Jj„‰bD;š…×ŠóÉ, ROC

(}Ê 45 �(5,;Jj„‰bD;š…×£óÉ, † ROC(}Ê 45 �(5-� ROC(}Ê 45

�(-uÄj„‰b„Y;š…íÉ[V‰y£üã¿0D˜Ïã¿0íì2, U)øÇá˜Ïã

¿0øò×k£üã¿0F¨AíÛï7Ýj„‰b.ß, ¤8”ÉÛøóWDdW°v¥� (£j

$í¬,iÑŸõ (0,0) ˝-iÑ (1,1)), �W(í ROC (¹u‰yì2(í ROC (� ²k5,

¹U³�YWj„‰bD;š…íÉ[V‰yã¿0íì26.}	à ROC (í}&, Ä¤Éb

ROC(B%˝,j (0,1) C¬-j (1,0), ¹[ýj„‰b<…ß;š…í?‰B79�

Jj„‰bD;š…×ùŸ��íÉ[/”«M;š…œÖíu, †ÓOj„‰bâüB×, ROC

(í•‘}¡N ‘N’ �, ÉÏÊ ROC (í2È¶M}u%¬C¬,•; J”«Mßš…œÖíu,

ÓOj„‰bâüB×, ROC (í•‘}¡N ‘S’ �, ÉÏÊ ROC (í2È¶M}u%,C¬,

•, ?¹j„‰bJD;š…×ùŸ$�íu, †}�s_péí×�~õ, /Ì� ROC (u´¡

¬ 45 �(�

AUC M

â‡H˛ø ROC (B±× 45 �(<…�Bò, Ä¤Uà ROC (-íÞ	 �AUC� (Area Under

roc Curve) Mªœ‰bÈí<…�òQuø_.˜í3<� I h = F0(x), v = F1(x), † ROC (

D AUC íÉ[Ñ:

v =ROC(h) = F1
[
F−1

0 (h)
]

(3.7)

AUC ≡

∫
∞

−∞

F1
[
F−1

0 (h)
]
dh�

9ÑjZzp, …d%(íı�ø �£üã¿0� ì2Ñ;š…íÚ	}º F1, �˜Ïã¿0� ì2Ñßš…íÚ	}

º F0�
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.¬ AUC MÉ_¯àVõD;š…×À|É[íj„‰b, JuD;š…×ÝÀ|É[íj„‰

b†âee ROC (íÇ$dÑ|�í²ì� ¤Õs‘.°í ROC (uªJ�ó°í AUC Mv,

@J ROC(ÝõœQ¡˝,jC¬-j6<…‰œò�

â‡H–1ªø, Jj„‰bD;š…×£óÉ† AUC M}ük 0.5, /Bük 0.5[ý ROC

(B±× 45 �(,j„‰bí<…�Bò� J ROC(D;š…×ŠóÉ† AUC M}×k 0.5, /

B×k 0.5 [ý ROC (B±× 45 �(, j„‰bí<…�Bò� JD;š…×À|É[íj„‰

b/ AUC MBQ¡ 0.5,[ývj„‰bBQ¡ 45 �(, w<…�BQ� ¤Õ, ROC(Ê 45 �(

J-uÄ	ìã¿0íì2F_, Éb�W¹ª)ƒ‰yì2(í ROC(, ] ��W(í AUC M�

}�k �1 −�W‡í AUC M�� M)øTíu, Spearman��óÉ[bD AUC MÖ³�êr(

4óÉ, O Spearman��óÉ[b×k�kÉv AUC M}ük�k 0.5, ¥5ç Spearman��

óÉ[b[bükÉv AUC M}×k 0.5�

‰b–Nª�²D ROC(íÉ[

yªø¥zp–Nª�²ú ROC(í	à‡.âlø− ROC(,í~(é0D–NªíÉ[� *

� (3.7) ªJ)ø ROC(í~(é0Ñ:

dROC(h)

dh
=

f1
[
F−1

0 (h)
]

f0
[
F−1

0 (h)
] =

f1(x)

f0(x)
� (3.8)

â� (3.8) ªø ROC (í~(é0Ñ f1(x)/ f0(x) í–Nª�²� ²k5, Jøj„‰bªW

f1(x)/ f0(x) í–Nª�²óçkuÊøj„‰bM�A ROC(,í~õé0M�

f1(x)/ f0(x) –NªFH[í<°Ñ;š…Dßš…í–0ò�ƒbMª,JJÈi�t�[ý

†Ñ:

f1(x)

f0(x)
=

F ′

1(x)

F ′

0(x)
=

1F1(x)/1x
1F0(x)/1x

=
1F1(x)

1F0(x)
=

b j/B
g j/G

, (3.9)

� (3.9) í b j � g j � B� G íì2D� (3.2) °, w<°Ñ ;0D ß0ª�  ;ß0ªük 1, [

ý� j  íßš…óúk;š…êÞíœ}Bò� ¥5,  ;ß0ª×k 1, [ý� j  íßš…

óúk;š…êÞíœ}BQ� ªø f1(x)/ f0(x) –Nª�²íŠ?uøš…MYß;š…í–0

ò�ƒbÉ[½hì2, /�²(íj„‰bM×üóçkš…êÞ°�WÑíª?4×ü� ]j„

‰b% f1(x)/ f0(x) –Nª�², Ì�Ÿlj„‰bD;š…íÉ[ÑS,�²(î}D;š…×£

óÉ� ²k5,j„‰bJ%–Nª�².OorÇ}_�‹pŸlD;š…×Ý(4É[íj„‰

b, ?ªÓª_�í<…‰�
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¥³M)øTíu, �<j„‰bÖD;š…×ùŸ��, ?¹j„‰bMB”«,;š…}BÖ

C6uBýíÛï, ¤éD;š…×ùŸ��íj„‰b, �<u�ŒkTôÇ}_�í<…�, J

„%–Nª�²ÿø¥<j„‰bòQ[p Logit _�ªW‰bÙ², u.Øª?\²pÇ}_�

í, ¹Uw”«M?'ßí–};š…Cßš…�

Jj„‰bD;š…íÉ[×ùŸ��J,…d†.�‡ùpÇ}_�, ¤éj„‰bJ‹pÇ

}_�ø}U)j„‰bDÇ}É[�ò�Q, 'ØIAQ§�

„W�½D ROC(íÉ[

½h�e„W�½ªJêÛ„W�½6u f1(x)/ f0(x) í–Nª�², ÉÏÊ„W�½%–Nª�

²(,´âdúb�²1
,ø_ŠU�

WOE = − ln
[

f1(x)

f0(x)

]
,

¢úb�²ÑøÀ|]Ó�²10, 
,ŠUÉ}U„W�½D;š…×ŠóÉ, ]j„‰bd„W�

½�²,Î7ªàV¥ø® ím7Õ,´ªTô_�ícñ<…��

3.2.2  bí²ìDäõí²Ï

*‡øü�³ªJ)øø_½bím7,µÿuÊ ROC(,x�ó°é0íš…[ý¥<š…í 

ß;0ªóN, ?¹x�ó°í°�WÑ� Í7å�“íñí6uyøóNíš…¦Ñø , 1Jø

_xH[4íbM¦H� ²k5, ø_ßíå�“j�@Jº_j„‰bí ROC (Ññ™, øx�

ó° ROC(é0íš…¦Ñø �

©/‰bDå�‰b

å�“ bí²ì.âej„‰b…™?Døš…}A�ˇ, ?¹ ROC(,���péíé0ÿª

}A� , }äõ¹ ROC(é0Z‰ví�~õ� .¬õÒyå ROC(vJj„‰bMu©/�

í, w ROC(u¼G��11,Öªõ|�~õ×_èrí–È, OU ROC(é0�~|×õ1Ý·

'pü, Ä¤É?�Œ �’eS�� (data mining) íxX½©U ROC(é0�~|×íõ�

10Ê� ?? Ü˛zp–Nª¦úbíŠ?, ]Ê¤.y;H�

11Jß�;š…�ó°íj„‰bMv, †çj„‰bÑ¤š…Mv, ROC(,}Jé(íj�×Û�
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Y ROC (íé0ªWå�“(, ´.â5?ø/< 9¥� j„‰bD;š…×À|É[v

ROC (íé0‰“@×°²]ÓC]Á, J/<(¨íé0'.AÍíHÊ/< ‡(, @5?ø

w¦ƒ ß;0ªó¡í¹¡  � J.øw9 , ¤�8”ø}U)j„‰bD;š…íÉ[×Û

�cùŸ��� íÛï,¨Aj„‰b˜ÏÇ}� Jj„‰bMD;š…×ùŸ��, ¹j„‰bMB

”«;š…BÖ, † ROC (é0@l]Á(]Ó; ¥5, Jj„‰bMB”«;š…Bý, † ROC

(é0@l]Ó(]Á� ¥³M)·<íu, Jj„‰bD;š…u×ùŸ��, ºwuøw9AÀ

|��, 6}¨Aj„‰b˜ÏÇ}� j„‰bD;š…íÉ[J�¬ùŸ��, †@5?[Jvj

„‰b�

å�‰bíå�“j�D©/‰bøš, w3bÏæÊå�‰bÑÈi�/ �ÀøM� (unique

value) _bý12, Ä¤é0�~õ}ª©/‰bV)œÑpé�

ÊªWå�“v.âuè‰bí%È<°, Jø_‰bÜ�,@D;š…×À|É[, Oå�“

(ºpé.°, ¨A¤�Ûïíª?ŸÄÑ: (1) ’eTÜ˜Ï� ¤�8$½h�e’eJ£ì2í

£ü4¹ªj²� (2);š…¬ý� ç;š…¬ý ;0ø'§;š…	à, ¤�8”@5?9 � J

Ý,HŸÄ†@5?øv‰bŸ , ´†.â>&ÀU‰bDÜ�.¯íŸÄ�

¤Õå�‰bâkÀøMý, ]Ç}_��06��ø<3híå�“j�, à�8Ê 20 B 65

uÈ�J©È½ 5 u}ø íj�ªWå�“� ©/‰b6}�ó°í½æ, à…dõ„’e2í

a Yæ�Ñ 0 íš…� 260 °, —JAAø , /òg,�a ¸³a íA4”@v�FÏæ�

…d.âN|å�“íj�.@¬k3h,7@J’e…™F×Ûí ROC(VªWå�“}œÑ_

ç� *…dí[ 3 2ªJÀUõ|, a Yæ�í�ø_}äõÑ 20.32, ?¹a Yæ�Ê 20.32

J-F�Vím7uóN, Ä¤õ³.bÊa Yæ�Ñ 0 v }ø ,JL<ªWå�“ø}z.

°°�Ô4íš… Aø ,7±Q_�í<…‰�

é�‰b

é�‰bDå�‰bÖ°ÑÈi�‰b, Oé�‰bMÉuHU1Ì×ü–}� Ä¤é�‰b.?U

à ROC (}&j�, É?Y®é�®A Aø , 1UàéN ROC (}&íTÜj�ø ;0ó

¡íé�9Aø �

12°øj„‰b2.°š…Mí_b�
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3.2.3 Añ‚šD�Ë“

å�“íñíÿuı�Ç}_�?|R3b�‘.bØ§š…Mí	à, Ä¤…d6.ı�å�“

Ø§‚š	à� Ñ7.é äõØ§Àø�0š…í	à, ]…d�‡Uà �Añ‚š� (Bootstrap),

V¦)ø_œ Uíäõ� Añ‚š¹uø�0š…eÑ‚ñ, Uà �‚|[�� (with-replace) í

‚šj�¹ª)|Çø �0š…, 1Y¤ �0š…½hv®j„‰bí}äõ, à¤¥ºªWA

ñ‚š, ¹ª°)®}äõí}º, ZªYAñ‚š(í�ÌbdÑ|(í}äõ�

¤Õâk;š…¦�'ý,J�0š…íß;š…ªÏæ×v, ;0ÿ}'§;š…í	à,ª

7	à„W�½� Î7ªUà�−š…íj�TÜÕ, ?ªUà Lowess13 ú ;0ªW�Ë“J±

Qó¹s í;0Ïæ¬k”«� âk�Ë“}Z‰® F�Vím7, Ä¤ó¹s ;0JÌ”«

Ïæv.íL<Uà Lowess �Ë¶� ¤Õ…dwÑÿÕM íå�“MF�Vím7.°kwF

 �, ].�‡ÿÕM DwFå�“Mø–ªW�Ë“, ´†ÿÕM ím7ø}Z‰¹¡ F�

Vím7�

3.3 ‰bÙ²

‰bÙ²íñíu*VÖí`²j„‰b14 v|?6ŒÇ}_�<…ß;š…íj„‰b� Bkb

àS*VÖí`²j„‰b2‘², †ÛN¬ø<‡iíÄ†D$l¾í.Œn)JÏW, …�ø}

TX‰bÙ²íj¶D¥	�

3.3.1 §Î. ìíj„‰b

Ù²ííb¥	ÿu§Î �. ì� í`²j„‰b,¥³F‚í. ìuNj„‰bF¥øíß;

š…í}º}ÓOvÈ‰�7�péíZ‰�15 j„‰bJ. ì, ¹UÊš…qíã¿‰'ò, O

úš…Õíã¿ª?…Ì6Œ, ÝB¨A˜Ïã¿� .¬bÏW¤Ù²¥	, ð„š…íYÕ‚È.

â.°kD�0š…n?õ|j„‰bu´x ì4�

‰bí ì4ªJõ`²j„‰bÊ�0£ð„š…2ß;š…í–0ò�ƒb, âkj„‰b

13Lowess íl�j�~¡© Royston, P. (1991)�

14`²j„‰b[Nþ„²pÇ}_�‡í&²‰b�

15øO7k,j„‰bÖý·}ÓvÈZ‰, Ébj„‰bF¥øíß�;š…}º.bÏæ¬×¹ªQY�
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2ß;š…íöõ–0ò�ƒbu.ø−, Ä¤É?Uà�-ò�,l¶ (kernel density estima-

tion)  R,w–0ò�ƒb, ]�¥Ù²É?§Î¥–0ò�ƒbpé.°í‰b� ¥³M)øT

íu, –0ò�ƒbP�í`²j„‰b.ªJ§Î, ÄÑ–0ò�ƒbP�ª?uÄÑÕÊ=1F

	à, U)`²j„‰bMcñRòCRQ, øï‹p−„‰b(Zª^š¤�^‹� Î7õ–0ò

�ƒbÕ, 6ªJõß;š…Ê�0Dð„íÚ	}º, à ROC (D AUC M, Jj„‰bÊ�0

Dð„š…í ROC ÇD AUC M'pé.°6@§Î�

3.3.2 ‰bòÁ

‰bòÁíñíÿuø`²j„‰bY(4óÉ[bªW}ˇ, ø(4óÉ˙�ò® 0.9 J,í`

²j„‰b¦A°øˇ, ˘k°øˇí‰bÉÛv|œx<…‰DéO4í‰bIpÙ²˙å¹ª�

ò�(4óÉí`²j„‰bÄ˛¤TXím7ó¡, Jø–[pÙ²˙å2, %%}¨A/<

j„‰b‰)…Ìõ.ÝCu[b¯U.£ü�½æ� Ä¤Jøø#m7”ÑóNí`²j„‰b

[pÙ²˙å, É}�ÓÙ²A…J£¹6‰bFTXím7�

¥³uõ(4óÉ7.u Spearman ��óÉíŸÄu, øO7k‰bÈ˛¤J�ò�(4ó

É?}æÊò���óÉ, å�“5(, ® íš…bD;0îóN, ]å�“(E}�ò�íóÉ

4� ¥5, Éx�ò���óÉí‰b†.øì}�ò�(4(óÉ, Ä¤å�“(íóÉ4†�ò

�Q�

øj„‰b}ˇ(, °øˇí`²j„‰b†Y ì�16� AUC M� J£À‰¾ Logit _�í t

$l¾, ‘||ßí`²ã¿‰bdH[¹ª� wìÌ¶}éí`²j„‰b†rb\GBÙ²˙å

2�

3.3.3 −„‰b

ÊªW%¬�¥§Î. ìíj„‰bJ£‰bòÁ(, Q-Vn�uöíÊÙ²|?dÑÇ}_

�íj„‰b, .¬	àa 6°�D´íÄÖÎ7a 6…™ª−„íqÊÄÖÕ,´¨�Ýa 

6F?¦−íÕÊÄÖ, à�−ß;D´� Ç}_�Ñ7b?_àk®�%È=1, .â‹p−„‰

bJ−„ÕÊ=1n?ü\Ç}_�õÒ«àví ì4DªÔ4� Ä¤ÊÙ²ã¿‰b5‡.â

l²ì−„‰bn?‘|ö£úÇ}_��õ.íj„‰b�

16¥³Ní ì�[Nå�“(, �0š…Dð„š…í PSI M� PSI M~¡c� 36 Ü�
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øO7k−„‰b·uUà,ñ‰b, à%ÈAÅ0�¦Œ�Ù0� ‚0�� .¬,ñ‰b¦�·

�ò�(4óÉíÛï, Ä¤6.í¬Ö� Uàí−„‰b6@x�øìíéO4, ´†à°³�−

„‰b�

3.3.4 Ù²$l¾

Ù²‰bv.âblqìÙ²íYW, âkÇ}_�O½íuÊã¿ß;š…, Ä¤…d�‡Jj„

‰bí<…�òQdÑÙ²‰bíYW, |xH[4í$l¾¹ AUC M, wFàJ‡�<…�òQ

í$l¾Öš·D AUC �É,�à AR M� KS MD Sym M�17� ¤Õ6ªJõj„‰bÊ_�2

íõ.�, õ.�Qíj„‰búÇ}ÌØ×Œïª5?øwtÎ� Ç}íõ.��J-s�l�j

�:

õ.�1 =
1
N

N∑
i=1

|1ski |∑K
k=1

∑N
i=1 |1ski | /N

=

∑N
i=1 |1ski |∑K

k=1
∑N

i=1 |1ski |
,

õ.�2 =
1
N

N∑
i=1

|1ski |∑K
k=1 |1ski |

,

w2 |1ski | = |ski − s̄k | Ñ� i _š…Ê� k _j„‰bíÇ}×ÌÏ"úM� sõ.�3bÏæ

Ê‡6uÊªœj„‰bícñÇ}[Û, (6†uÊªœj„‰bú®š…íÇ}[Û�

3.3.5 Ù²j�

Ç}_�ÑÖ‰¾_�, .íJÀ‰¾íÙ²$l¾òQdÑÙ²‰bj�, ÄÑ�<j„‰bÖÍ

ÊÀ‰¾Ç}_�2cñ<…‰.ò, Oú/<–Èí<…�'ò, U)ÊÖ‰¾í8”-ªJ�^

cñ<_‰œ#íj„‰b2óúœÿí–È,ª7TôÇ}_�ícñ<…�� JuSàÀ‰¾í

j�Ù²‰b, ø�ª?tÎ¤é.â»ºóúœ#íj„‰bn?éýw^‹í‰b�

Ö‰¾íÙ²j�3b� �£²²p¶� (forward selection)D �¥²²�¶� (backward elimination)�

.¬…díÙ²!ÄÑ AUC M, DøOJ p MÑ3íÙ²j��F|p� …dí£²²p¶ub

°²p_�íj„‰b, .â¯SJ-‘K:

1. [b¯Ub£ü

17~¡©�%ý� (2005)�
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Jj„‰bó�‘KÖ
, †%„W�½�²íj„‰b[bM}uŠb18� J[bMÑ£[

ýj„‰bÈæÊò�óÉ4, †@5?tÎ[bÑ£íj„‰b, C6utÎDvj„‰b

×ò�óÉíj„‰b� Jø_j„‰bUàb_(4óÉí‰b¦H, ÿÇ}_�í ì4

7k, @UàÖ_x�óÉ4íj„‰bª±QÀøj„‰b. ìúÇ}_�F¨Aí.‚

	à� ]ÿj„‰b[b¯Uí£ü47kÉb[b.Ñ£¹ªQ§�

2. .âx�øìí t$l¾

Ç}íõ.�D t$l¾Ö³�£ªÉ[, .¬ t$l¾"úM'üíj„‰bwÇ}õ.�

¦�6.ò, /Ç}íõ.�}§j„‰bí_b	à, t$l¾†œÌ¤½æ� ]Uà£²²

p¶ªJõ t$l¾"úMu´��¬øÔìM, …duJ 1 dÑÆ§�

3. ?U,Ç}í AUC MóúTòœÖ/óúœ ì6

|(²p_�íj„‰b†u*¯¯,Hs_‘Kí`²j„‰b2,?U,Ç}í AUC M

óúTòœÖ6� ¤Õ@J‰b ì4Ñ., JøÃí‘²UÇ}_�í AUC M|×íj„

‰bªp_�27.è£‰b ì4,øï.F‘²ƒ. ìíj„‰bø}×Ù¾ÁÇ}_

�íã¿‰� Ê‰Ù²¬˙2í ì4†uNj„‰bÊ�0š…³í AUC M§±, Dð„

š…³í AUC M§±.ªóÏ¬×�

¥²²�¶D£²²p¶íÏæulz`²j„‰brb[p_�2, yYå*[b¯UÑ£� t

$l¾"úMük 1 í`²j„‰b2, §ÎU_� AUC M-±|ü/|. ì6�

…d�‡J£²²p¶VÙ²‰b, £²²p¶Î7?üõ¦−²p_�íj„‰bx�óçí

<…�Õ, 6ªy‹p‰b(*[bí,lM2)øj„‰bÈíóÉ4� JUà¥²²�¶, |(

²p_�2í‰bÉuÄÑtÎœÌ<…�(FG-Ví‰b, úkj„‰bÈíµÆÉ[rÍ…

Ì–1�

3.3.6 Ç�;0íÀ|4

®Ç�ú@í �Ç�;0� (°øÇ�íš…ã¿;0�ÌM) À|4@dÑÙ²‰bí|(Éµ,J

Ç�;0.×À|4†.â[ Ù²‘K,²pUÇ�×À|4íã¿‰b� Ç�J.×À|[ýœ

Qò��íÇ�;0ªœQ��íÇ�;0V)ò, ]¤�Ç�øÌ¶àV‡�š…D;0íÉ[�

18Ê…d� 32 Ü„W�½D Logit _�íÉ[ø}zp�
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3.4 Logit Ç}_�

Ê�0Ç}_�íVÖj¶2, …d²à Logit _�`TÇ}_�í3Äu Logit _�ÊÇ}_�

í@à,�rÖZ‚íÍTj�Dj„� Logit _�,lÉu�0Ç}_�íø_2È¬˙, .@ø

Ç}_�eÑøOí Logit _�, ÄÑÇ}_�O½íu<…ß;š…, /,l‡.âlúj„‰b

ªW�², ,l(´.âúº_MdÇ}�²,DŸc¦_�O½kc¦[bí,lDj„uiÍ.

°�

3.4.1 Logit _�

cq y u 0� 1‰b, 1[ý;š…, 0[ýßš…, ] y í–0ò�ƒb f (y) }×.›‚ (Bernoulli)

}ºí��:

y ∼ f (y ;p) = py(1 − p)1−y,

w2 p Ñ;0� YW.›‚}ºíì2ªø y í‚�M¹;0, ‰æb†Ñ;0Dß0í
	� �

‰bí–0ò�ƒb¹ªUà|×–N,l¶ (Maximum Likelihood Estimation, MLE) ,l;

0� ÛJYÕ N _Ék y íš…,¥<š…ø× N jí:¯.›‚}º, –0ò�ƒbø‰).q

°), Ä¤.âlúš…dø<¯Üí�“cqn�Ÿ¶Ÿ|–Nƒb1Uà|×–N,l¶,l

;0� øOîcqÑš…È˛¤Ö
[ýš…Èí°�WÑ.}�ó	à, /cqš…ÖªJ�.°

í;0O*(	à;0íj„‰bó°, ?¹

E(yi ) = pi = x′

iβββ,

w2 x ¹	à°�WÑíj„‰b, βββ [ý®j„‰bí[bM� .¬à¤cqÌ¶\„;0�k

0� 1 5È, Ä¤øO·}cqA:

E(yi ) = pi = F(x′

iβββ), (3.10)

w2 F uø_M��k 0� 1 5ÈíÀ|ƒb, à¤Z?ü\;0�k 0� 1 5È� J�‹−„‰b

zzz, †� (3.10) í;0qì@ZŸA:

pi = F(zzz′′′

iiiγγγ + x′

iβββ),

w2 γγγ Ñ−„‰bí[bM� ,H�²¬˙2,J F uUà�G}ºíÚ	}ºƒb˚Ñ Probit _

�,JuUà Logistic }ºíÚ	}ºƒb¹Ñ Logit _��
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�7,Hcq(, † N jí:¯+›‚–0ò�ƒbZª�“A:

f (y1, y2, ..., yN ; p1, p2, ..., pN ) =

N∏
i=1

fi (yi ; pi )

=

∏
yi=1

p(yi = 1)
∏
yi=0

p(yi = 0),

I pi = exp(x′

iβββ)/(1 + exp(x′

iβββ)) Zªªø¥Uà|×–N¶,l Logit _�í βββ M, wñ™ƒ

�à-:

L(βββ) =

∏
yi=1

p(yi = 1|xi ; βββ)
∏
yi=0

p(yi = 0|xi ; βββ), (3.11)

3.4.2 Ç}_�í�²

ç Logit _�,lê(, Q-Vÿubø Logit _��AÇ}_�� Logit _�ªJ(4c¦í��

[ýA:

ln
p̂i

1 − p̂i
= γ̂1 z̄1 + ... + γ̂M z̄M + β̂0 + β̂1x1i + ... + β̂K xK i , (3.12)

,� Logit _�íº_M…™ÿªeÑø�Ç}, OøOÑ7œ?Ë¯òg,íj„·}é,Ç}

Bò[ý°�0BQ, Ä¤·}ø (3.12) �¦ŠU(nøweÑ,Ç}� I�²‡í}bÑ:

S̃i = ln
(

1 − p̂i

p̂i

)
= − (γ̂1 z̄1 + ... + γ̂M z̄M) − (β̂0 + β̂1x1i + ... + β̂K xK i )

=s̃0 + s̃c +

K∑
k=1

s̃ki , (3.13)

w2 s̃0 = −β̂0 Ñ|c‡�}, s̃c = −(γ̂1 z̄1+...+γ̂M z̄M) Ñ|c‡−„}, w2 z̄m , m = 1, .., M ,

uN� m _−„‰bí−„M� s̃ki = −β̂k xki , k = 1, .., K , Ñ� i _š…Ê� k _j„‰bí|

c‡Ç}, â� (3.13) 2ªJ·<ƒ−„‰b·u#ìM.}Óš…Z‰, ÄÑ−„M.âu9l

#ìí, …d2˚#ì−„Mí,Ç}Ñ �!Ä}�,J−„‰buUàõÒM†˚Ñ �º_}�19, â

�2ªø−„}íŠ?uÊTòC±Qrñš…í�}�

,HÇ}uòQUà Logit _�íº_M, ¥<bMuš…íã¿ß;0ªíúbM, ª;7ø

øìu�£�Š, /w"úM6·.}Ø×� *¥<Ç}íóúòQ, É?õ|;0íóú×ü, 1

19Êš( 4.2�´}�ø� �|c}��

30



Ì¶TXçÕím7� Ä¤ª5?�²,Ç}, U)�²(í,Ç}óú×üœ�<2, /.Z‰š

…Ÿá}bíóú×ü� ,Ç}í�²t�Ñ:

Si = A + BS̃i (3.14)

= A + Bs̃0 + Bs̃c + B
K∑

k=1

s̃ki

= s0 + sc +

K∑
k=1

ski ,

w2 s0 = A + Bs̃0, sc = Bs̃c }�Ñ|c(í�}D−„}, ski †Ñ� i _š…Ê� k _j„‰

bí|c(Ç}�

YW A� B íì2.°, U)Ç}�.°í�²<2� úk A� B s_�²Míqì3bª}s

���: (1) #ìøã¿;0ú@í}b, Dqì}bí‰“j�� (2) uÌ„}bí|ò}D|Q

}� �ø����J-s�qìj¶:

A = S̄ − B ·ln(r̄), B = 1s/ ln α; (3.15)

A = S̄ − B ·ln
[
(1 − p̄)/ p̄

]
, B = 1s/ ln α� (3.16)

˛ø S̃i = ln
[
(1 − p̂)/ p̂

]
,JI B = 1s/ ln(α), çÔ�ª (1 − p̂)/ p̂ �k α v,Ç}}Ó‹ 1s,

Ä¤Ô�ª©ØÓ α Iv,Ç}·øÓ‹ 1s� Bk A íqì, (3.15) �[ýçÔ�ªÑ r̄ v,Ç

}�k S̄, (3.16) �[ýç;0Ñ p̄ v,Ç}�k S̄� �ù���6�s�q¶à-:

A = Smin − BS̃min, B =

(
Smax − Smin

)(
S̃max − S̃min

); (3.17)

A = Smin − B ln
(

1 − pmin

pmin

)
,

B =
(Smax − Smin)

ln [(1 − pmax)/pmax ] − ln [(1 − pmin)/pmin]
� (3.18)

(3.17) �uqì�²‡í|Q,Ç} S̃min D|ò,Ç} S̃max �²(bu|Q} Smin D|ò}

Smax� (3.18) �†u Ììã¿;0}�Ñ pmax D pmin v,Ç}bu Smax D Smin� (3.17) D

(3.18) �3bÏæÊ‡6ªz}bÌ„Ê Smin D Smax 5È, (6íqì�°kuÉbã¿;0Q

k pmax ¹wìußîE,ã¿;0òk pmin ¹wìu;îE�
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3.4.3 „W�½D Logit _�íÉ[

â� 23 Üí„W�½D ROC (íÉ[2˛ø„W�½D;š…×ŠóÉ, /â� (3.3) )ø„W

�½ªà ;0D,;0[ý,  ;0Bò„W�½MBü, ªø„W�½D ;0×ŠóÉ� Ä¤

„W�½Bü ;0Bòí �, BbªJã‚v íš…wã¿°�06}óúœò� * Logit _

�ªJà (3.12) �[ýªøj„‰bJÑ„W�½, †[bM}uŠí�

3.4.4 �−š…úÇ}_�í	à

�0Ç}_�vJuSà�−š…7ÝUàr¶š…v, š…í;0,lMø.°kÌ‘K-F°

)í;0,lM, Ä¤.â^£_�n?)ƒ£üí,lM� �−š…uNõÒ�0_�v1ÝUà

YÕ‚È³íF�š…, 7uÉ*FYÕíš…2Óœ‚|¶}š…ªW�_, I δi = 1 Ñ\²à

íš…, δi = 0 †´, âk�−š…æÊÇøÓœ‰b δ, Ä¤� (3.11) íñ™ƒb@ZÑ:

L(βββ) =

∏
yi=1

p(yi = 1|δi = 1, xi )
∏
yi=0

p(yi = 0|δi = 1, xi )�

²k5, ;0,lM.yu p̂(yi = 1|xi ) 7u p̂(yi = 1|δi = 1, xi ), .¬âó³ìÜªR)

p(yi = 1|δi = 1, xi )D p(yi = 1|xi ) íÉ[à-:

p(yi = 1|xi )p(δi = 1|yi = 1, xi )

p(yi = 0|xi )p(δi = 1|yi = 0, xi ) + p(yi = 1|xi )p(δi = 1|yi = 1, xi )
� (3.19)

I q1 = p(δi = 1|yi = 1, xi ), q0 = p(δi = 1|yi = 0, xi ), âk�−š…uÓœ‚š, Ä¤ªJª

ø¥cq δi ¸ xi Ö
, ¹ q1 = p(δi = 1|yi = 1) q0 = p(δi = 1|yi = 0)� ø q0� q1 Hp (3.19)

�¹ªR) (3.20) �:

p(yi = 1|xi )

1 − p(yi = 1|xi )
=

(
q0

q1

)
p(yi = 1|δi = 1, xi )

1 − p(yi = 1|δi = 1, xi )
� (3.20)

I S∗

i = ln
[
1 − p̂(yi = 1|δi = 1, xi )

]
/ p̂(yi = 1|δi = 1, xi ) = −x′

i β̂ββ, â (3.20) �ªø:

S̃i = ln
1 − p̂(yi = 1|xi )

p̂(yi = 1|xi )
= ln

(
q̂1

q̂0

)
+ ln

1 − p̂(yi = 1|δi = 1, xi )

p̂(yi = 1|δi = 1, xi )

= ln
(

q̂1

q̂0

)
+ S∗

i , (3.21)

w2 q̂0 Ñ*Ÿ�0š…2‚|íßš…2Ÿ�0š…2ßš…íõÒªW, q̂1 Ñ*Ÿ�0š…2

‚|í;š…2Ÿ�0š…2;š…íõÒªW� * (3.21) �ªøJUà Logit _��0Ç}_�,
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ÉÛ‹, ln(q̂1/q̂0)|c¹ªj²�−š…úÇ}_�í	à� øO7k q̂1 ·}×k q̂0,J.|c

,Ç}†,Ç}ø}Q,� òg,íj„uÄÑßš…ý[, U)cñ;0,¯, ,Ç}-±, Ä¤

.âÔ q̂0� q̂1 ^£cñ;0, ¥øÊÇ}_�,¹ucñÇ}‹ø_�b¹ª�

3.4.5 �−š…ú„W�½í	à

âk„W�½6uUà�−š…-í;0ªW�², Ä¤D;0�Éí„W�½�²6.â|c, *

(3.20) �˛ø�−š…ú;ß0ªí|cj�, ø (3.20) �Hp„W�½t�ªJêÛ ;0D,

;0í q1/q0 |c^‹£ßó�J¾, ]j„‰bJ%„W�½�²ø.§�−š…	à�

Ç�

ç,Ç}�²ß(¦�´}ªø¥ú,Ç}ªW}�, à¤Zª‡ú.°Ç�ía 60§d|_

çí¤]²µ� }�íj�6ª°å�“íj�øšõ,Ç}?}|�ˇš…, ¹ª}A��� .¬

ø_ßí,Ç}b?Dø;š…Õ2ÊQ}ˇ, ßš…Õ2Êò}ˇ� ²k5, J_}_�Dß, †

,Ç}í ROC(ÿ@vbuø‘'ÆËí�(/±× 45 �(� ç ROC(uø‘'ÆËí�(v,

É}�ø_péí�~õ–}ß;š…ˇ, Ä¤ªJlø¤õv|(,eÁW;by*ß;š…ˇ2

}A�_��,7SÌ} íj�¹ª�

3.5 iiõí²Ï

iiõ (cutoff point) uàV‡"a C~6í@äõ, ç,Ç}QkiiõøÌ¶¦)a , wñ

íÿubz°�ª?4œòíîE§ÎÊÕ�

òg,iiõ@J`ª?ÁýßîE¼Üí‡T-§Îb²Ñ;îEía 6, Ä¤iiõ@J

|?–}ß;š…í}bVdÑiiõ, ?¹Uà KS (Kolmogorov-Smirnov)õdÑiiõ:

KS = Max|F1(S∗) − F0(S∗)| (3.22)

w2 F1 D F0 }�Ñ;š…Dßš…íÚ	}º,JÀÓJ–}ß;š…íu, ç,Ç}Ñ S∗ v¹

Ñ|_iiõ� â KS Míñ™ƒ�ª°)ø¼‘KÑ f1(S∗) = f0(S∗), ªø KS MêÞÊ ROC

(í~(é0Ñ 1 íõ� J ROC (uø‘'ÆËí�(/Ê 45 �(,, †ç ROC (é0b*×

k 45 �‰A 45 �v¹Ñ KSõ, ¤õ6ø}u ROC(,ƒ 45 �(�ò�×|×íõ�
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Uà KSõV²ÏiiõÖ?§Î¥×Öbí;š…, .¬¥uÊ.5?îEF�VíYpDA

…-Fdí²Ï, ¤õ„.u‚â”×õ� ÁWÊ‡"š…í°v6‡"¥7rÖßîEU)YpÁ

ý, ²k5, ÁWÑ7±QêÔ°v‘.bJÁýYpdÑHg, ?¹±QêÔDÁýYpæÊJ²

É[ (trade-off)� Ä¤ªJ5?Uã‚‚â”×í,Ç}dÑiiõ, wñ™ƒ�Ñ:

Eπ = ηF0(S)(1 − P0) − λF1(S)P0 (3.23)

w2 Eπ Ñã‚‚â, S Ñ,Ç}, η D λ †}�[ý©Ó‹øPßa 6í �ÀPYï0� D©Ó

‹øP;a 6í �ÀP¸Ü0�� âø¼‘K�ª):

η f0(S)(1 − P0) = λ f1(S)P0 (3.24)

(3.24) �í<°¹ �iÒYï��k �iÒ¸Ü�,�á(ª)ƒ:

f1(S)

f0(S)
=

η

λ

(
1 − P0

P0

)
, (3.25)

* (3.25) �ªJÀU)ø, U ROC (,íé0�kÀPYï0
,ß0DÀP¸Ü0
,;0í

ªMí,Ç}¹‚â|×íiiõ�
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� 4ı

Ç}_�íð„

çÇ}_��0êH(.âð„Ç}_�íªà4, ø_ßíÇ}_�w,Ç}@?'ßí–}ß

;š…í–0ò�ƒbJ£Ú	}º� Î¤5Õ, 6ªJ*Ç�N™ªWº_�}&, ]ð„$l¾

3bªJ}Am7Ü�� <…�� J£Ç�º_�ú×é� ®é·��ÖóÉí$l¾, …�Ézp

…d�Uàƒí$l¾�1

4.1 ð„$l¾

m7Ü�…dUà7M (Information Value, IV) D×à$l¾ (divergence statistic), <…�…d

Uà AUC M, Ç�º_�}&†Ñ HL$l¾ (Hosmer-Lemeshow, HL)� �Ä� (calibration) �

ìD‚ñ ì� (PSI)� âk…dí<…�ð„$l¾uUà AUC M, Ê 3.2.1 �˛dzp]Ê¤

.Ö;H� ¤Õº_�}&2í PSI MDm7Ü�2í]7M–1øš, Ä¤ PSI MD]7M[Ê

ø–zp�

4.1.1 ]7M

]7MŸ<uàV¿�øÓœ‰b x í}º.üì-, #ìs_ªàV·HÓœ‰b x í–0ò�

ƒb, l�s–0ò�ƒbí �óúG� (relative entroy) (C �Kullback Leibler �×�) í‹,M�

óúG D( f |g) ≡ −E f
[

lng(x)
]
− E f

[
ln f (x)

]
, w2 f uªJ·HÓœ‰b x í (öõ) –0ò

�ƒb, g †uÇø_.ı�àV·HÓœ‰b x í (˜Ï) –0ò�ƒb� óúGFH[í<2u

à˜Ïí–0ò�ƒbV·HÓœ‰b x FßÞí^0¸Ü� −E f
[

ln f (x)
]

ÑÓœ‰b x í �G�

(entropy)� âk f ¸ g íóúG1.ú˚, Ä¤]7MZøs–0ò�ƒbíóúG‹,, J°)

1w…óÉ$l¾~¡©�%ý� (2005)�
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ø_ú–0ò�ƒb f ¸ g 7kîuú˚íƒb� ÊÇ}_�í@à,, f ¸ g †}�àV[ýÊ

#ì,Ç} S, ßš…í‘K}º f0 D;š…í‘K}º f1 íóúG¸, ]]7Míb�ªŸA:

IV( f0, f1) = D( f0| f1) + D( f1| f0) = E f0

[
ln

f0(S)

f1(S)

]
+ E f1

[
ln

f1(S)

f0(S)

]
=

∫
∞

−∞

[
f0(S) − f1(S)

]
·ln

[
f0(S)

f1(S)

]
dx, (4.1)

* (4.1) �ªJõ|]7MªJ}A f0(S) − f1(S)D ln[ f0(S)/ f1(S)] s¶M, ‡6í<2ÑÊ#

ì,Ç} S 5-ß;š…í–0ò�ƒbíò�Ï; (6†Ñ–0ò�ƒbíò�ªíúbM� (

6íŠ?Î7éò�Ï�à¦"úMí^‹Õ, âkò�ªíúbMªJ¥øò�ÏèríP0, ß

;š…í–0ò�ƒbJB}×†ò�Ï·ªJ)ƒœ×í�½2� ¥5,J–0ò�ƒbBQ¡, ¹

Uò�Ï'×]7M6.}Ø×� ªø]7Mí×üªJ¥ø| f0 D f1 í �}×˙��� õÒÊ«

àvÉ?J (4.2) �í]7MÈi�t�l�:

IV =

J∑
j=1

(
g j

G
−

b j

B

)
·ln

[
g j/G
b j/B

]

=

J∑
j=1

(
g j

G
−

b j

B

)
·WOE j (4.2)

w2 g j � b j � G� B íì2D� (3.2)øš� ]]7MªJàVõ®Ç�u´?'ßí–}ß;š…

í–0ò�ƒb�3

4.1.2 PSI M

]7MªJàVõ–0ò�ƒbí}×˙�ó¥í6ªJàVõ–0ò�ƒbíQ¡˙�, PSI M

¹uJ¤–1FôC|Ví� PSI MªàVªœ®Ç�íš…0 ( š…bÎ,,š…b) D;š…

0 (;š…Î,,;š…b) Ê�0š…Dð„š…u´óN�

PSI Míl�j�¹]7Míl�t�, Ébøßš…D;š…í–0ò�ƒbZA�0š…D

ð„š…Ê®Ç�íš…0, ¹ªl�rš…í PSI M� JZA�0š…Dð„š…®Ç�í;š

…0, ¹ª°);š…í PSI M�

2ó°í–0ò�ƒbò�Ï, uªJ�.°í–0ò�ƒbò�ª�

3âk]7M}§ bí	à,ÎÝj„‰b} íj�Dj bîøš, ´†.íàVÙ²‰b�
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4.1.3 ×à$l¾

×à$l¾D]7MíŠ?øš6uàV¿�}ºí}×˙�, .¬wl�j�œÑòQ, Éõs–

0ò�ƒbí�ÌbD‰æb, wl�t�Ñ:

DS =
(µ0 − µ1)

2

(σ 2
0 + σ 2

1 )/2
,

w2 µ0 D σ 2
0 }�[ýßš…í�ÌbD‰æb, µ1 D σ 2

1 ¹;š…í�ÌbD‰æb� â,�ª

ø, Js}ºí�ÌbÏ�B×, †×à$l¾B×� Jß;š…Ñx�ó°‰æbí�G}º, †

×à$l¾}£ß�k]7M4� ¤¶óœk]7Míiõu.§} bí	à�

4.1.4 HL M

HL Mu*ã¿ÏÏí–1Ñ!�, l�®Ç�íã¿;0DõÒ;0íÏÏM, wBü[ýã¿Ï

ÏBü®Ç�íã¿‰BÄü� HL Míl�t�Ñ5 :

HL =

J∑
j=1

n j ( p̂ j − p∗

j )
2

p∗

j (1 − p∗

j )
, j = 1, 2, ..., J,

w2 p∗

j [ý� j _Ç�íÇ�;0 (ã¿;0), p̂ j [ý� j _Ç�íõÒ;0, J Ñ,}�b, n j

Ñ� j  íš…b� HL M}×µj}º,Aâ�†âeš…VÄ,JÑ�0š…†Aâ�Ñ J − 2,

4cqÊ#ì,Ç} S -íß� ;š…–0ò�ƒb f0(S) D f1(S) ×�G}º f0(S) ∼ N (µ0, σ ), f1(S) ∼

N (µ1, σ ), † IV ªŸA:

IV =

∫
∞

−∞

[ f0(S) − f1(S)] ln
f0(S)

f1(S)

=
1

2σ 2

[
(S − µ1)

2
− (S − µ0)

2
] 1
√

πσ 2

{
exp

[
−

(S − µ0)

2σ 2

]
− exp

[
−

(S − µ1)

2σ 2

]}

=
1

2σ 2

[
E0(S − µ1)

2
− E0(S − µ0)

2
− E1(S − µ1)

2
+ E1(S − µ0)

2
]

=
(µ0 − µ1)

2

σ 2 �

5âkÊð„v…duøÇ�;0eÑ®ð„š…šíã¿;0M, Ü�,@˚Ñ Pearson M, HL MD Pearson M

s63bÏ�Ê‡6íã¿;0uUà°øÇ�³í®š…ã¿;0�ÌM,7(6†u�AÍí ã¿;0M, Ñ HL

MíÔW� …dÑjZzp,ø
˚ HL M�
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J.Ñ�0š…†Aâ�Ñ J � .¬âk HL Mcqš…5ÈuÖ
, 7š…5FJ}\¦Ñ°ø

Ç�/x�ó°íã¿;0, .ÍuÄÑ¥<;š…C6ßš…u§ƒu°ÄÖí	àU)¥<š

….Øª?u˛¤Ö
í, Ä¤Uà HL MàVð„Ç�ã¿;0†œÑÃ«, %%}U)®Ç�í

HL MÊð„,ñq‡"¥®Ç�íõÒ;0D®Ç�íã¿;0ó�í™Ìcq, ]ªJ5?Uà

�Ä�}&�

4.1.5 �Ä�}&

�Ä�}&†uÊ5?ùjÕG‰b5óÉ4Fdí�ì,ø_�cíqìu �ÀÄäÆ§_��� c

qš…íß;u;W/øàÊN™ s∗

i DÆ§M c∗

i F²ì:

yi =

 1, J s∗

i ≤ c∗

i ,

0, J s∗

i ≥ c∗

i ,

cqàÊN™x�à-íÀÄä!Z:

s∗

i =
√

ρx +
√

1 − ρεi , (4.3)

w2 x 4u s∗

i , i = 1, ..., N Fu�í �Í$êÔÄä�, εi u®N™í �Ô�êÔÄä�, ˛¤�

óÖ
/D x î×�G}º� ρ ÑÍ$êÔÄä¸Ô�êÔÄä5Èíóú½b4, uø_�k 0,

1 5ÈíM� âkÇ}_�ucq°øÇ�íš…x�ó°;0 p j = p(yi = 1) = 8(ci ), Ä¤

ci = 8−1(p j )� Ê#ì,Hcq-, † yi Ê#ìÍ$êÔÄäí‘K;0Ñ:

p(yi = 1|x) = p(s∗

i ≤ c∗

i |x) = p
[
√

ρx +
√

1 − ρεi < 8−1(p j )

∣∣∣∣x]

= p

[
εi <

8−1(p j ) −
√

ρx
√

1 − ρ

∣∣∣∣x
]

= 8

[
8−1(p j ) −

√
ρx

√
1 − ρ

∣∣∣∣x
]

, (4.4)

;W×b¶†ªJ„p®Ç�íõÒ;0}Y¹ƒ (4.4) �6� cq� j _Ç�;0ã¿MÑ q j , Ê

™ÌcqÑ®Ç�íöõ;0 (p j ) �kÇ�;0 (q j ) /ú
cqÑ®Ç�íöõ;0×kÇ�;

6„p¬˙ªc Bluhm, et al. (2003)�
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0ícq-, †:

p(p j > q j ) ≈ p

{
8

[
8−1(p j ) −

√
ρx

√
1 − ρ

∣∣∣∣x
]

> q j

}

= p

[
x <

8−1(p j ) −
√

1 − ρ8−1(q j )
√

ρ

]

= 8

[
8−1(p j ) −

√
1 − ρ8−1(q j )

√
ρ

]
�

J p(p j > q j ) ükéO®Ä†‡"™Ìcq�

4.2 −„‰bú_�ð„í	à

−„‰bíŠ?uàV−„	à°�WÑíÕÊÄÖ, ÊõÒÇ}v·.â9løÕÊÄÖ−„Ê

Ôì8”5-, Ä¤Êð„_�vÎ7bõ_�º_Dã¿í[ÛÕ, 6bð„_�Ê#ì−„M7

5-í[Û�

.¬Ê#ì−„M5-ð„_�u�½æí, w½æÊkj„‰bMí!Ä.ø_, Wà/j„

‰bD�−ß;×£óÉ, �−Bßj„‰bMÿ×,Jøš…Ê�−ßvF)ƒíj„‰bM−„

Ê�−;ív`, †vš…})ƒæ�íò}� ¥5, Jøš…Ê�−;vF)ƒíj„‰bM−„

Ê�−ßív`, †vš…ø})ƒæ�íQ}� Ä¤bð„#ì−„MíÇ}_�[Û.âløj

„‰bM|cA°ší‘KnªJªWð„�

bøš…íj„‰bM|cAD−„Mí!Äø_, .âlW,l®j„‰bMD−„‰bíÉ

[n�<¶ªW|c, Ä¤.âlJ®j„‰bdÑ@‰b, −„‰bdÑj„‰bªW(4c¦,

°)®j„‰b‰�øÀPúj„‰bí	àÿªJªW|c� cqj„‰bD−„‰YíÉ[à

-:

xki = λ̂k1z1i + ... + λ̂k M zMi + eki ,

λ̂km Ñ� m _−„‰b zmi ú� k _−„‰b xki íc¦[b, eki †Ñc¦_�í{ÏM, -™ i

[ý� i _š…� ÛJbø−„‰b−„A z̄1, ..., z̄m , †j„‰bM@|cà-:

x̄ki = λ̂k1 z̄1i + ... + λ̂k M z̄Mi + eki ,

7…dí#ì−„MuN#ì−„‰bÔìM�
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]�0š…í�²‡í,Ç} S̃i @^£A:

¯̃Si = − (γ̂1 z̄1i + ... + γ̂M z̄M) − (β̂1 x̄1i + ... + β̂K x̄K i ), (4.5)

…døj„‰bY−„M|c¬(í,Ç}í (4.5) �˚Ñ �|c}�, â (4.5) �ªR)|c‡(í

ÏæÑ:

¯̃Si − S̃i =

M∑
m=1

(γ̂m +

K∑
k=1

β̂k λ̂km)(zmi − z̄m)� (4.6)

â (4.6) �ªøç−„‰bMD;š…A¥ª γ̂m }b²ÑŠ, ¢å�“j„‰bD@‰bíÉ[Ñ

Š, ] λ̂km b²Ñ£� JøÕÊ=1−„Ê;8”-† zmi b²×k z̄m , ]|c‡í}bRò,J„

|c}bªWÇ�ð„š…ø}Õ2Êœ;í��� ¥5,JøÕÊ=1−„Êß8”-ð„š…ø

}Õ2Êœòí���

J−„‰bD;š…A£ª γ̂m }b²Ñ£, ¢å�“j„‰bD@‰bíÉ[ÑŠ, ] λ̂km b

²ÑŠ� JøÕÊ=1−„Ê;8”-, † zmi b²ük z̄m , ]|c‡í}bRò,J„|c}bª

WÇ�ð„š…ø}Õ2Êœ;í��� ¥5,JøÕÊ=1−„Êß8”-ð„š…ø}Õ2Êœ

ßí���
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� 5ı

õ„

âkÁWúkèîíæ � [ C− ��É’e�\è˜òí2�1, Ä¤¾‘6íaú’e.q

¦), ]…dUà«É%ÈhÑ’eé (TEJ) FTXí$“!…’eD‹�ª0’e�0$“]à

Ç}_�, ã¿$“êÞ‹�·œíWÑ� ‹Ñ’e¦A,
 (�) C{%,
 (�) øOß“í’e

é, ‹�·œíì2†ôà«É%ÈhÑí‹�·œDÄ‹�·œì2 (~c 2.2 �)� ÑjZzp,

…�ø{êÞ¬‹�·œí$“˚Ñ·œ$“C;š…, „êÞ¬‹�·œ†˚£�$“Cßš…�

š…YÕ‚È

…dš…YÕ‚ÈÑ 1996 �B 2003 �, * 1996 �Çá¦í3Äu 1998 ¸ 1999 s��rÖ$

“êÞ‹�·œ, Ñ7bYÕœÖí;š…°v¢Ñ7j² Ohlson (1980) í‹Ñ²à½æ, Ä¤.

âUàøBø�š‡í‹ÑVdã¿� ¦A 2003 íŸÄu 2004 �íš….âhôƒ 2006 �n?

üwš…íß;, âkþÌ 2006 �í‹Ñ’e, Ä¤É?¦B 2003 �� úk{êÞ‹�·œí$

“‹Ñ²àd†à[ 1 Fý� úk{êÞ‹�·œí$“, c�‹�·œ˛j², 6.ø¥<$“

wF��í‹ÑeÑßš…, wŸÄu$“}êÞ·œ9K�ª?˛¥øÊyo‚ (ø�šJ‡) í

‹Ñ³, Ä¤.ø;š…êÞ·œø�š‡Cyo‚í‹ÑeÑ£�$“� $“êÞ·œ9K(, ¹

U‹�·œ˛j², âk$“¼ç{%§¸, Öý}	à$“„VíÐ«Õ”, Ä¤?.ø·œTÜ

(í‹ÑeÑ£�$“� Bk£�$“í‹ÑÜ�,6bY[ 1 íj�¦š, OÄÑ£�$“í‹

ÑîuàVã¿„VEu£�$“ím7, Ä¤ÉbÊ„Vø�š³³�êÞ‹�·œ, £�$“�

Ì%‡¦ø�ší‹Ñu³�É[í� …d2íßš…îuhôƒ 2006 �E„êÞ·œí$“, ø

¥<„{êÞ·œí$“eÑßš…u³�½æ�

1ÁW¶� 48 ‘� 2á5dì�
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[ 1 : ‹Ñ²àvõ

‹�·œêÞvõ (�/~) ‹Ñ²àvõ (�/~)
1997/12� 1998/03� 1998/06� 1998/09 1996/12
1998/12� 1999/03� 1999/06� 1999/09 1997/12
1999/12� 2000/03� 2000/06� 2000/09 1998/12
2000/12� 2001/03� 2001/06� 2001/09 1999/12
2001/12� 2002/03� 2002/06� 2002/09 2000/12
2002/12� 2003/03� 2003/06� 2003/09 2001/12
2003/12� 2004/03� 2004/06� 2004/09 2002/12
2004/12� 2005/03� 2005/06� 2005/09 2003/12

%,Hj�TÜ’e1tÎ.¯Üíš…M(2, …dø 2001 B 2003 �í 4,202 °š…dÑ

ð„š…, w2ßš…� 4,113 °,;š…� 89 °� ø 1996B 2000 �eÑ�0š…, u 6,022 °,

w2ßš…2 5,888 °, ;š…2 134 °� 5FJUà 2000 �V•}�0š…Dð„š…í3Ä

u5¾;š…íÖ›, ßé�0š…ªJ�œÖí;š…àk�0Ç}_�, /ð„Ç}_�vð„

š…í;š…6._k¬ý�

‰bÿÕMTÜ

’eé³í‹�ª0‰bÖ� 78 _, .¬ÐY‰�0� Ð“‚ï‰�0¸˘(´‚‰�0í’er

ÑÿÕM, $‚z‚0� ÛÀ$‚0� ç���…ïª (PER)� ç���
g´Mª (PBR) ¸ç��

�
gÐYª (PSR) íÿÕM2,š…ª½îÑ 64%, ÛÀ¼¾oçª0Ñ 47%, C�Š`/´M

�ø¡ 68% íš…uÉ, …dwÑ,H 10 _‰b…™F?TXím7.xH[4, ]õÒàVª

WÙ²í‰b� 68 _ (~cË“)� ¤Õ…dwÑj„‰bíÿÕMš…J.— 2%, †ÿÕM F

�Vím7ª?.xH[4, âktÎÿÕM(É}U;š…Áý 2 °, Ä¤…døª0‰b2ÿÕ

M.— 2% íš…tÎ� tÎ(š…bÑ 6,013 °, w2;š…Ñ 134 °, wì 5,879 °îÑßš

…�

2ø®�’e¯9(, tÎ³�‹Ñ’eí$“J£ÝÀø$“íãé‹Ñ, 1Y[ 1 íj�¦);š…í’e(, u

� 10,473 °š… (1,631 ð$“), w2;š…2 226 ° (226 ð$“)� ø´M� ÐY� Ð“A…ük�kÉCÿÕM�

249 °š…tÎ, tÎ(š…” 10,224 °, w2ßš…þ� 10,001 ° (1,389 ð$“), ;š…†� 223 ° (223 ð$

“)�
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�−š…

…d�0š…íßš…ø¡;š… 45 I5Ö,,;0É� 0.0223� âkUà;0¬Qíš…�0Ç

}_�}U)Ç}_�'. ì, Ä¤…dS�−š…íj�*�0š…íßš…2Óœ‚| 40%

íßš…àV�0_�� ]õÒàV�_íš…bÑ 2,486 °, w2;š…� 134 °, ßš…�

2,352 °,,;0Ñ 0.0539�

−„‰b

$“u´}êÞ‹�·œÎ7*$“q¶íÐ«Õ”h5,´@5?$“Õ¶í%È=1ÄÖ, Ä¤

…dÎ7Uà$“í‹�ª0’eÕ, ´�Uà,ñ‰bdÑ_�í−„‰bJ¦−%È=1ú$

“êÞ·œíÕÊÄÖ,

…d*«É%ÈhÑ,ñ’eéí�−N™� ÿ“$l� ŒÞÀ¢$l¸Å¬F)$lûé2,

‘|ª?ú$“�Ð«�	àí�_`²−„‰b, �−N™¨��−úµ]Uã}� R»ÓgNb

(WPI%)(2001=100)� ¾‘6ÓgNb (CPI%)(2001=100)� ¸«É$gNb (~�Ì); ÿ“$l¨

� 15 uJ,¬ÈA¨b; ŒÞÀ¢$l¨� M2 �Ó0 (~�M)� V\[ ¢¦‚0� s‚¢¦‚

0� ½C‹��Ì„ ‚0; Å¬F)¨�õ”Å¬F)AÅ0 (2001=100)� .¬�_−„‰b2

s‚¢¦‚0ÄÑü�M·øšÌ¶Uà; �−úµ]Uã}� «É$gNb� �üuJ,¬ÈA¨�

£V\[ ¢¦‚0'.éO; R»ÓgNbD¾‘6ÓgNbÖÍî'éO, OÄ˛¤ò�(4ó

É, ø–[p_�(ø}U)s6î.éO, Ä¤²àóúœÑéO5¾‘6ÓgNb� ”ìí−„

‰b2É��2ŒÞ (M2) �Ó0 (~�M)D¾‘6ÓgNbø–[p_�2Eª&M®AíéO

4, .¬ÊªWÙ²j„‰bí¬˙2, ‹p‰b(î}¨A M2 �Ó0‰)'.éO, Ä¤…d|

(ÉUà CPI dÑÇ}_�í−„‰b�

‰bå�“D‰bÙ²

Ù²ííb¥	¹§Î. ìíj„‰b, Ê 68 _`²j„‰b2Ð“‘à0% � àA‘à0% �

û˝ê�‘à0%� ÛÀ¼¾ª0%� �7Š`‚0%�˘0 (A)%�˘0 (B)%� ©$´M (B)(j)�

©$Ð“ç (j)� ©$´M (A)(j)� ©$´M (C)(j)� ˘(´‚AÅ0%� %�´‚AÅ0%� ,

’ßAÅ0%� q¶\Gª0%� ,’ßU�0 (Ÿ)� æŒU�0 (Ÿ)� �Ì�»Ùb (Ù)� 	ì’

ßU�0 (Ÿ)� ´MU�0 (Ÿ)� @G× YÛÙb (Ù)� ´Ð“U‚ (Ù)� ©AÐY (—j)� ©A

Ð“‚ï (—j)� J£©Aºe0� 25 _‰bÊ�0š…Dð„š…íß;š…í–0ò�ƒbC
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AUC M�péí.°; Å‚’À_¯0 (A)%� æŒ@Y× /´M� @Y× U�0 (Ÿ)� £@Y

× YÛÙb (Ù) � 4 _ª0‰bí ROC (•O 45 �(•, …dwÑ¥ 4 _‰bú_�³�õ

., Ä¤øJ, 29 _‰bd�¥§Î� ¤Õ´Mª0%DŠ`ª0%í×êr(4óÉ, …d²à

Š`ª0%, ]|(…dUà 38 _`²j„‰bªWå�“1Sà£²²p¶ªWÙ²‰b, Ù²

|a Yæ�%�’ßÑ{AÅ0%� ´MÑ{0 (�/4‚ï)%�’ßÑ{0 (˘‡7‡~H‡)%

� ©$ÛÀ¼¾ (j)� Ð“„‚0%� J£Ð“„‚AÅ0� 7 _‹�ª0‰bdÑÇ}_�5j„

‰b, wå�“!‹0k[ 3, Êå�“í¬˙2J ;0Ñ 0 C 1 vøÌ¶d„W�½�², Ä¤

…d2J ;0Ñ 0 †J 0.0003 ¦H,J ;0Ñ 1 †J 0.9997 ¦H�

‰bzp

a Yæ�% ¿�Ås‚a ´A�’…5ª0, ÿ`�\¾hõ7k, …ª0BQB7�

l�t�:

a Yæ� =Ås‚a  / ´M ×100%,

Ås‚a ¨�s‚a � @G¼“…��ø�qƒ‚Š`DÅ‚Š`�

’ßÑ{AÅ0 (˘‡7‡~H‡)% ©¾t−Ñ{0Ó‹íª0,?7jt−í×‚DÐ«AÅÕ

”, ÿ%Ðô^©¾hõ, AÅ0BòBß�

l�t�:

’ßÑ{AÅ0 (˘‡7‡~H‡)% =

(˘‡7‡~H‡´‚-‡‚˘‡7‡~H‡´‚) / ‚�’ß,ç ×100%�

´MÑ{0 (�/4‚ï)% ¿�$“A�’…5˘(×‚?‰, ÿ%Ðô^©¾hõ7k, …ª0

BòB7�

l�t�:

´MÑ{0 (�/4‚ï)% = �/4‚ï / [(‚�´M + ‚�´M)/ 2] ×100%,

�/4‚ïY«É%ÈhÑ’eíì2à-:

�/4‚ï =˘(´‚ + (T}I’¸Ü + I’�g¸Ü +T}’ß¸Ü)

− (T}I’‚) + I’�g¸Ü��+T}’ß‚))

=˘(´‚ +TM	ì’ß£T}I’¸Ü

−TM	ì’ß£T}I’‚ï�
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’ßÑ{0 (˘‡7‡~H‡)% àV¿�t−’ß?D“¨|Ví˘(7‡´‚?‰, H[Ot−

F«àøjí’ß?D“¨|Öýí˘(7‡´‚� ¤ª0BòH[t−’ß5×‰

Bò�

l�t�:

’ßÑ{0 (˘‡7‡~H‡)% = ˘‡7‡~H‡5�/4‚ï / [(‚�’ß,ç

+ ‚�’ß,ç)/ 2] ×100%,

©$ÛÀ¼¾ *s‚íhõVõ, ©$ÛÀ¼¾ª©$Œìy?éý*9’…X|£XG$‚í?

‰, …ª0BòBß�

l�t�:

©$ÛÀ¼¾ = (Ð“º�´ÛÀ¼¾ − Ô�$$‚) / ‹��Ì$… ×10�

Ð“º�´ÛÀ¼¾ = ¼�’ß−¼�Š`−Ð�íæŒ�

Ð“„‚0% ¿�$“ß�^?, ÿ%Ð/^©¾hõ7k, …ª0BòB7�

l�t�:

Ð“„‚0% = Ð“„‚ / Ð“Yp´ç ×100%

Ð“„‚AÅ0% Ð“„‚AÅ0¦�FH[íuø_$“í“h?‰, …ª0BòB7�

l�t�3:

Ð“„‚AÅ0 = Ð“„‚ÓÁç / abs( �°‚„‚) ×100%

Ð“„‚ = ÐY´ç − Ð“A…,

õ„!‹

[ 2 Ñ Logit _�,l!‹J£®‰bíÇ}õ.�D AUC M� *[ 2 2ªõ|®j„‰bí[

bîÑŠ, 4uÄ‰bªW„W�½�²íÉ[F_� *’ßÑ{AÅ0í AUC MªJ)ø, dÑ

j„‰b.c) AUC M·b'ò, Éb[bí¯U£ü, /?úÇ}_��óç˙�íÇ}õ.�,

EÍª²pÇ}_�� *[ 3 2ª)øõ.�òí‰b4uÄ® í;0Ïæ×, [ýõ.�íò

Qª¥øj„‰bí<…?‰� â−„‰bí[bMÑŠMªø¾‘6ÓgNbD;0×ŠóÉ,[

ý¾‘6ÓgNbBQ$“Bb²kêÞ‹�·œ�

3�2í abs[ý¦"úM5<�
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[ 2 : Logit _�,l!‹D®j„‰bÇ}õ.�£ AUC M

j„‰¾ [b,lM t M õ.�1 õ.�2 AUC M

a Yæ� −0.890 −7.90 43.43 45.29 0.783
’ßÑ{AÅ0 −0.373 −2.70 14.22 12.97 0.608
´MÑ{0 −0.345 −1.96 12.47 12.02 0.737
’ßÑ{0 −0.195 −1.01 9.23 9.75 0.752
©$ÛÀ¼¾ −0.289 −1.60 8.60 8.44 0.658
Ð“„‚0 −0.333 −2.35 6.51 7.20 0.695
Ð“„‚AÅ0 −0.282 −2.10 5.54 4.34 0.630
¾‘6ÓgNb −0.267 −2.28
i�á −2.597 −13.98

[ 3 Ñ…dF`TíÇ}µ,j„‰b±˚(�U³íHUÑ‰bÊ«É%ÈhÑ’eé³íH

U� š…0C;0�‹ (|) íhP[ýŸ�−š…˛Y�−ªW|c¬� PSI h2í “.” [ýv 

Ì¶l� PSI M� …dUà (3.18) �ªW,Ç}5�²,qì;0Ñ 0.0003D 0.9997 v,Ç}b

}�Ñ 1000 }D 0 }� %¤qì( (3.14) �2í A Ñ 500 }, B Ñ 61.64 }� âk…dÉ‚¦

40% íßš…ªW�0Ç}_�, Y� 32 Üí�−š…qì, @}�qì q̂0 = 0.4 D q̂1 = 1, ø

�²‡í,Ç}|ò ln(1/0.4), ´†�²‡í,Ç}øRQ� �}%,H|c(, �²(í�}Ñ

716.58�

â[ 3 2ªJÀU)ø®‰bÇ}D 44 Üí‰bzpø_, ª0BòBßí‰b ;0}Óª

0Ó‹7]Á, ® Ç}†}Óª0Ó‹7]Ó� ¥5, ª0BQBßí‰b ;0}Óª0Ó‹7

]Ó, ® Ç}†}Óª0Ó‹7]Á� *�0š…í ;0Dð„š…í ;0?ªõ|, Ê�−

š…5-�0š…í ;0óœkð„š…í ;0î�Ròíb²� ¤Õ* PSI Mªø®j„‰

bJ.5?ÿÕMíš…0, † PSI M·óçQ, ªøj„‰bírš…}ºD;š…}ºÊ�0š

…Dð„š…2î' ì�
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[ 3 : ]àÇ}

1. a Yæ�% (r509), rš… PSI: 0.230,;š… PSI: 0.094
š…0 (|) rš… š…0 š…b

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 0 ≤ x ≤ 20.32 137.00 0.355 0.392 0.004 0.345 0.392 857 1648
2 20.32 < x ≤ 50.50 19.88 0.245 0.288 0.007 0.243 0.288 603 1209
3 50.50 < x ≤ 93.15 −21.61 0.188 0.209 0.002 0.191 0.209 475 879
4 93.15 < x < ∞ −73.63 0.145 0.108 0.011 0.157 0.108 391 455
5 ÿÕM 260.27 0.067 0.003 0.207 0.064 0.003 160 11

;0 (|) ;š… ;0 ;š…

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 0 ≤ x ≤ 20.32 137.00 0.002 0.006 0.087 0.005 0.006 4 9
2 20.32 < x ≤ 50.50 19.88 0.016 0.011 0.004 0.038 0.011 23 13
3 50.50 < x ≤ 93.15 −21.61 0.033 0.027 0.000 0.078 0.027 37 24
4 93.15 < x < ∞ −73.63 0.080 0.095 0.003 0.179 0.095 70 43
5 ÿÕM 260.27 0.000 0.000 . 0 0 0 0

2. ’ßÑ{AÅ0% (r411), rš… PSI: 0.314,;š… PSI: 0.023
š…0 (|) rš… š…0 š…b

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ −4.32 −23.66 0.100 0.152 0.022 0.105 0.152 262 638
2 −4.32 < x ≤ 3.76 −4.14 0.426 0.514 0.017 0.428 0.514 1065 2159
3 3.76 < x < ∞ 8.63 0.323 0.316 0.000 0.320 0.316 796 1326
4 ÿÕM 109.19 0.151 0.019 0.275 0.146 0.019 363 79

;0 (|) ;š… ;0 ;š…

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ −4.32 −23.66 0.060 0.047 0.016 0.137 0.047 36 30
2 −4.32 < x ≤ 3.76 −4.14 0.027 0.020 0.003 0.064 0.020 68 42
3 3.76 < x < ∞ 8.63 0.015 0.013 0.005 0.038 0.013 30 17
4 ÿÕM 109.19 0.000 0.000 . 0.000 0.000 0 0

47



(/)[ 3 : ]àÇ}µ

3. a´MÑ{0 (�/4‚ï)% (r104), rš… PSI: 0.141,;š… PSI: 0.144
š…0 (|) rš… š…0 š…b

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ −6.37 −28.95 0.106 0.140 0.010 0.115 0.140 286 590
2 −6.37 < x ≤ 2.71 −11.27 0.147 0.191 0.011 0.150 0.191 374 802
3 2.71 < x ≤ 11.14 3.50 0.281 0.286 0.000 0.279 0.286 694 1201
4 11.14 < x ≤ 19.79 14.40 0.218 0.192 0.003 0.214 0.192 533 808
5 19.79 < x < ∞ 54.96 0.194 0.185 0.000 0.188 0.185 467 779
6 ÿÕM 100.92 0.055 0.005 0.117 0.053 0.005 132 22

;0 (|) ;š… ;0 ;š…

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ −6.37 −28.95 0.082 0.085 0.064 0.182 0.085 52 50
2 −6.37 < x ≤ 2.71 −11.27 0.037 0.015 0.067 0.088 0.015 33 12
3 2.71 < x ≤ 11.14 3.50 0.019 0.017 0.001 0.046 0.017 32 20
4 11.14 < x ≤ 19.79 14.40 0.012 0.009 0.012 0.028 0.009 15 7
5 19.79 < x < ∞ 54.96 0.002 0.000 . 0.004 0.000 2 0
6 ÿÕM 100.92 0.000 0.000 . 0.000 0.000 0 0

4. ’ßÑ{0 (˘‡7‡~H‡)% (r100), rš… PSI: 0.215,;š… PSI: 0.101
š…0 (|) rš… š…0 š…b

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ −2.39 −15.92 0.080 0.111 0.010 0.087 0.111 216 466
2 −2.39 < x ≤ 4.76 −9.69 0.161 0.218 0.017 0.167 0.218 416 916
3 4.76 < x ≤ 12.27 0.72 0.348 0.348 0.000 0.346 0.348 864 1464
4 12.27 < x < ∞ 26.15 0.321 0.314 0.000 0.311 0.314 774 1319
5 ÿÕM 57.16 0.090 0.009 0.188 0.087 0.009 216 37

;0 (|) ;š… ;0 ;š…

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ −2.39 −15.92 0.079 0.079 0.051 0.176 0.079 38 37
2 −2.39 < x ≤ 4.76 −9.69 0.049 0.033 0.001 0.113 0.033 47 30
3 4.76 < x ≤ 12.27 0.72 0.021 0.013 0.050 0.051 0.013 44 19
4 12.27 < x < ∞ 26.15 0.003 0.002 0.000 0.007 0.002 5 3
5 ÿÕM 57.16 0.000 0.000 . 0.000 0.000 0 0
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(/)[ 3 : ]àÇ}µ

5. a©$ÛÀ¼¾ (j) (r303), rš… PSI: 0.210,;š… PSI: 0.017
š…0 (|) rš… š…0 š…b

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ −0.01 −11.78 0.307 0.256 0.009 0.316 0.256 785 1075
2 −0.01 < x ≤ 2.48 1.15 0.350 0.445 0.023 0.349 0.445 868 1870
3 2.48 < x < ∞ 20.43 0.278 0.295 0.001 0.272 0.295 675 1241
4 ÿÕM 84.54 0.066 0.004 0.176 0.064 0.004 158 16

;0 (|) ;š… ;0 ;š…

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ −0.01 −11.78 0.042 0.052 0.004 0.099 0.052 78 56
2 −0.01 < x ≤ 2.48 1.15 0.021 0.013 0.012 0.051 0.013 44 24
3 2.48 < x < ∞ 20.43 0.007 0.007 0.001 0.018 0.007 12 9
4 ÿÕM 84.54 0.000 0.000 . 0.000 0.000 0 0

6. Ð“„‚0% (r105), rš… PSI: 0.017,;š… PSI: 0.063
š…0 (|) rš… š…0 š…b

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ 10.71 −19.92 0.197 0.244 0.010 0.206 0.244 513 1023
2 10.71 < x ≤ 14.63 −3.52 0.120 0.130 0.001 0.121 0.130 300 546
3 14.63 < x ≤ 37.64 10.51 0.543 0.487 0.006 0.536 0.487 1332 2048
4 37.64 < x < ∞ 32.22 0.141 0.139 0.000 0.137 0.139 341 585

;0 (|) ;š… ;0 ;š…

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤ 10.71 −19.92 0.057 0.051 0.013 0.131 0.051 67 52
2 10.71 < x ≤ 14.63 −3.52 0.026 0.020 0.003 0.063 0.020 19 11
3 14.63 < x ≤ 37.64 10.51 0.014 0.010 0.031 0.033 0.010 44 21
4 37.64 < x < ∞ 32.22 0.005 0.009 0.017 0.012 0.009 4 5
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(/)[ 3 : ]àÇ}µ

7. Ð“„‚AÅ0% (r402), rš… PSI: 0.170,;š… PSI: 0.031
š…0 (|) rš… š…0 š…b

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤−24.90 −21.55 0.098 0.173 0.043 0.105 0.173 261 728
2 −24.90 < x ≤ 15.45 0.39 0.320 0.368 0.007 0.320 0.368 796 1545
3 15.45 < x < ∞ 5.82 0.508 0.447 0.008 0.504 0.447 1252 1879
4 ÿÕM 82.34 0.074 0.012 0.112 0.071 0.012 177 50

;0 (|) ;š… ;0 ;š…

}  äõ  Ç} �_ ð„ PSI �_ ð„ �_ ð„

1 −∞ < x ≤−24.90 −21.55 0.073 0.050 0.019 0.165 0.050 43 36
2 −24.90 < x ≤ 15.45 0.39 0.022 0.016 0.004 0.053 0.016 42 25
3 15.45 < x < ∞ 5.82 0.016 0.015 0.008 0.039 0.015 49 28
4 ÿÕM 82.34 0.000 0.000 . 0.000 0.000 0 0

Ç}_�íð„!‹

`Tß[ 3 í]àÇ}µ(, ‹,š…Ê®j„‰bí}bJ£�}D|c}(¹ª°)š…í,

Ç}� Bk−„}íl�, …duUà 2001B 2003 �í¾‘6ÓgNb�ÌM −0.16 dÑ−„‰

bí−„M, /,Ç}�Y−„‰b−„MªW (4.5) �í^£, ,Ç}í}�j�†Y ROC (í

��×_Ì}Aý�, }�!‹0k[ 6� ,Ç}Ê�0š…Dð„š…íð„$l¾0k[ 4� ð

„š…Î7Uà 2001B 2003 �F�š…ø–ªWð„Õ, ?�}�ªWð„, 2001B 2003 �í

š…bYåÑ 1,383� 1,407� £ 1,412 _,;š…bYåÑ 17� 29� £ 43 _�

ÿÇ}_�í<…�7k, *[ 4 íð„$l¾ªõ|Î7 2002 �íð„!‹DœÑRQÕ,

wìí AUC MBý·� 0.84 J,, [ý…Ç}_�x�ò�í<…?‰, /]7MBý·� 1 J

,,×à$l¾6·� 2 J,,[ý,Ç}?'ß–ß;š…í–0ò�ƒb� *ð„š…í HL M4

R×í8”ªø�0š…Dð„š…íÇ�;0�péí.°, .¬â[ 3 ®j„‰bí PSI Mª

ø, j„‰bí PSI MR×í3ÄVAkÿÕM , pÎÿÕM (wõ®j„‰bí PSI M·'

Q, ªø HL MR×í8”@u§¥<ÿÕMš…í	à� ¤Õ�0š…í‚È˘k�−œßív

‚, 7ð„š…í‚È†˘k�−œ;ív‚, …dÉUà¾‘6ÓgNbdÑ−„‰b, ]F?�

šƒ�−‰“úÇ}í	à�Ì, U)ð„š…í ;0Dã¿;0�péí.°� c�à¤, …d

íÇ�N™Bý·�¯¯�Ä��ì5b°, �Ä��ì p M~¡c[ 5, …d�Ä��ìíêÔó

4Êl� HL$l¾v, �0š…íõÒ;0uUà%�−ªW|c¬(íõÒ;0,ð„š…†Ì�−í½æ�
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É[bMqÑ 0.25�

®��íð„!‹Ïæ3bu§j„‰bÊ®��³í ì4	à,Jj„‰bMÊ�0š…D

ð„š…�éOíÏæ, †_�íð„!‹?}�péí.°� ÖÍ 2002 �íð„!‹óœkwF

�V)RQ, Oªœ 2002 �‡(íð„$l¾, ÿcñíð„!‹7k, …dF`TíÇ}N™þ

�øì˙�í ì4�

[ 4: ð„$l¾�,5

ð„$l¾ �0š… ð„š…

2001-2003 2001 2002 2003

AUC M 0.880 0.841 0.942 0.787 0.846
]7M 1.734 1.459 0.935 0.852 1.002
×à$l¾ 2.076 1.964 4.184 1.250 2.124
HL$l¾ 0.720 32.029 28.764 15.983 5.526

[ 5 : �Ä��ì$l¾ p M

Ç� ;0 �_

1 0.000 .
2 0.001 0.208
3 0.005 0.242
4 0.012 0.272
5 0.024 0.299
6 0.103 0.367

ð„Ç}N™íišÎ7õ[ 4 D[ 5 íð„$l¾Õ, ´.âõÇ�[í PSI MJü\Ç�

[í ì�Dªà4� �ðÇ�í ì�v.âõÊ#ì−„M-®Ç�írš… PSI MD;š…

PSI M, [ 6 Ñ!Ä}íÇ�}0, ð„Ç�í ì�v.âUà!Ä}íŸÄu* 1996 B 2003

�í¾‘6ÓgNbYåÑ 3.07� 0.9� 1.68� 0.18� 1.25� −0.01� −0.2� −0.28,Jj„‰b.ªW

|c, Y¾‘6ÓgNbD;0×¥óÉ[ªø�0š…íj„‰bM}u˘k�−óúœß-í

!‹,Jj„‰b.ªW|c, �0š…í,Ç}}Rò� ârš… PSI MD;š… PSI Mîük 1

ªø, …díÇ�N™Ê.°v‚-Ex�óç˙�íã¿0�

5w2]7MD HL$l¾îÑÈi�í$l¾, …duUàº_}Ì}ý�íj�l�7)�
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[ 6 : Ç�[

rš… PSI: 0.028,;š… PSI: 0.052
š…0 (|) rš… š…0 š…b

Ç� Ç� ä �_ ð„ PSI �_ ð„ �0 ð„

1 904 – ∞ 0.173 0.142 0.006 0.167 0.142 416 595
2 811 – 903 0.171 0.216 0.011 0.165 0.216 411 906
3 738 – 810 0.172 0.168 0.000 0.167 0.168 416 705
4 677 – 737 0.169 0.192 0.003 0.167 0.192 414 808
5 613 – 676 0.167 0.165 0.000 0.167 0.165 415 695
6 −∞ – 612 0.149 0.117 0.008 0.167 0.117 414 493

(/)[ 6 : Ç�[

Ç� ;0 (|) ;š… ;0

Ç� Ç� ä ;0 �_ ð„ PSI �_ ð„

1 904 – ∞ 0.000 0.000 0.002 . 0.000 0.002
2 811 – 903 0.001 0.001 0.002 0.017 0.002 0.002
3 738 – 810 0.005 0.005 0.007 0.008 0.012 0.007
4 677 – 737 0.012 0.012 0.012 0.005 0.029 0.012
5 613 – 676 0.024 0.024 0.027 0.006 0.058 0.027
6 −∞ – 612 0.103 0.103 0.106 0.017 0.222 0.106

D TCRI ]àN™íªœ

«É%ÈhÑ’eé?�ú®$“ªW]àÇ�, wÇ�N™·±Ñ �TEJ $“]àêÔN™� (Tai-

wan Corporate Credit Risk Index, TCRI), [ 7 Ñ…díÇ�N™D TCRI Ê�0š…� ð„š

…� 2001 �� 2002 �� J£ 2003 �íð„$l¾ªœ, âk�0š…Dð„š…2�<š…1Ì

TCRI íÇ�’e, Ñªœ!Äø_, Ê[ 7 2…díÇ�N™6 uUàD TCRI ó°š…-Fl�

7)1D TCRI øš} 9 _Ç�, }�j�†J�ÀíÌ}j�� âk�<Ç�³�;š…U)]

7M� HL MÌ¶l�, ¤ÕÄÑ.ø− TCRI ú®Ç�íã¿;0ÑS, ?Ì¶ªW®Ç�í�Ä

�}&, ][ 7 21Ì]7M� HL MJ£�Ä�}&�ªœ�

6¥³íÇ�N™uUàº_}� !…,Î7l�Ç�N™í PSI MÕ, F�íð„$l¾·@õº_}�
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[ 7 : TCRID…dÇ�N™íð„$l¾

…dÇ�N™ TCRI

�0 ð„ 2001 2002 2003 �0 ð„ 2001 2002 2003

AUC M 0.851 0.824 0.886 0.802 0.825 0.770 0.797 0.825 0.775 0.807

×à$l¾ 2.218 1.843 2.897 1.608 1.808 1.034 1.429 1.799 1.177 1.518

â[ 7 ªJÀU)ø, Ì�uÊ�0š…� ð„š…Cú®��íÇ�ªœ, îéý…dF`T

íÇ�N™í<…�ik TCRI� .¬*ú TCRI íð„$l¾ªø, «É%ÈhÑv�Vú TCRI

í^£üõ�Tò TCRI í<…�, .¬´u�Zª˛È� ¤Õ*[ 7 ú TCRI íð„!‹ªø

TCRI D…dÞ@ó°í8”, ?¹ú 2002 �íð„!‹óœkwF�îpé.7, ªø 2002 �

í$“êÞ‹�·œ5ŸÄ�péækwF��
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� 6ı

!�D�‡

…dø ROC }&í–1ùpj„‰bíå�“¬˙, JÓªj„‰b<…�íj�ªWå�“, .

°kJ%új„‰bíå�“îSW�ÀíÌ}C3hí} j�� *õ„!‹éýÌ�uÊ�0

š…� ð„š…Cú®��íÇ�ªœ, îéý…dF`TíÇ�N™ikW5Ö�5 TCRI� ¤Õ

*ú TCRI íð„!‹ªø TCRI D…dÞ@ó°í8”, ?¹ú 2002 �íð„!‹óœkwF

�îpé.7, ªø 2002 �í$“êÞ‹�·œ5ŸÄ, �péækwF�, ²k5,Î7‹�ª0

�’eªJàVã¿$“êÞ‹�·œíª?4Õ, þæÊwFÝ‹�ª0�m7}	à$“u´

}·œ�

âkº_}íð„$l¾òÉ?¥@;š…Õ2ÊQ}ˇ, ßš…†Õ2Êò}ˇ, 1Ì¶¥ø

š…cñíÇ�}#u´Z‰� …dÎ7õº_}íð„$l¾Õ, þ�T|‹p−„‰b(úÇ}

_�íð„j�, *õ„!‹éý…díÇ�[írš…D;š… PSI MÉ� 0.028D 0.052, ªø

Ç}_�x�óç×�í ì4�

ÿ…dF`TíÇ}_�7k, …dwÑþ�J-úõM)ªø¥û˝5T, ók¹Ù½æ1„

dªø¥«n�

1. ÄÑ�
_�FUàíš…É�{×)a íC~6nª\hôƒ, Í7\‡"C~íš…†

uÌ¶hôƒí, ¤�’e`ii (truncation) í8$ø}¨Aš…²ÏRÏí½æ� š…²

ÏRÏí×ü, }ÓOiiõ (cutoff point) íòQ7Z‰,ø_x�œòiiõíÇ}µ, }

�œÃ½íš…²ÏRÏ½æ� .¬âkaú’e
É’e¢òí½æ.q¦), Ä¤…dí

õ„’euUà,
� ,�í‹Ñ’e, ¤š…1³�š…²Ïí½æ, FJÌ¶ªWš…²

Ïíõ„�

2. ß“È5Ïæ4ã×, âkwÔ4.ø, `R5êÔ6.ø, òg,ß“‰b@}úÇ}_�

�F	à� .¬…dòQøß“�íé�‰bªWå�“, 1øm7óNíß“�9 ([p
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_�2, úÇ}_�íã¿1³�Tà� wŸÄª?uÄj„‰bîÑ‹�ª0‰¾, Ä7Ì

¶¥ø®}l�ñíŸá×ü�

O6.íøß“‰bòQTÑ−„‰b[p_�2, ÄÑ−„‰bíTàu−„	à°�WÑ

íÕÊÄÖ, 7ß“�Jx�^‹@˘kqÞÄÖ, Jø„Vía 6qìÑÔìß“�?.

¯Ü, Ä¤6.?øß“�dÑ−„‰b�

úk¤�8$…dwÑ.âY®ß“}��
®AíÇ}µ1ªœ®ß“ÈíÇ}Ïæ, n?

¥ø¨<ß“�éOí.°� Î7ß“�Õ, Ô{òg,wÑ}Ó/�é�.°7�.°í°

�WÑ, àË–�,·@®�`µn?ªœ|®Ç}_�íÇ}j�u´�éOÏæ�

3. j„‰bªWå�“(Öª\�ÿÕM F�ím7, .¬ÿÕM íH[4àS, u´@Ö


A , u´@9 , @àS9 �‡æ6·þ�n�˛È�
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Ë“

`²j„‰¾

`²j„‰¾

×‚?‰ k`?‰ %Ð?‰ A…‘à0

’ßÑ{0 (˘‡7‡~H‡)% ÛÀyI’% æŒ@Y× /´M Ð“‘à0%
’ßÑ{0 (˘(7‡)% ¼�ª0% ,’ßU�0 (Ÿ) àA‘à0%
’ßÑ{0 (˘(7‡~H‡)% §�ª0% @Y× U�0 (Ÿ) û˝ê�‘à0%
´MÑ{0 (˘()% ‚7X|0% @Y× YÛÙb (Ù) à×‘à0

´MÑ{0 (�/4‚ï)% ,Š`/,´M% æŒU�0 (Ÿ) ÛÀ¼¾ª0%
Ð“„‚0% Š`ª0% �Ì�»Ùb (Ù) �7Š`‚0%
˛õÛ�Œ„‚0% ´Mª0% 	ì’ßU�0 (Ÿ) ˘0 (A)%
Ð“‚ï0% Å‚’À_¯0% ´MU�0 (Ÿ) ˘0 (B)%
˘‡´‚0% a Yæ�% @G× YÛÙb (Ù)
˘(´‚0% ‚7\¾Ib ´Ð“U‚ (Ù)
“ÕYX0% Ð“‚ï/õY’…

�/4‚ï0 (˘()% ˘‡Óï/õY’…

AÅ0 ©$ª0 w…ª0 ¶ìª0

ÐYAÅ0% ©$´M (A)(j) ©AÐY (—j) Ð«’C�

Ð“„‚AÅ0% ©$´M (B)(j) ©AÐ“‚ï (—j) ‹�’C�

˛õÛ�Œ„‚AÅ0% ©$´M (C)(j) ©Aºe0

Ð“‚ïAÅ0% �/4©$Œì (EPS)
˘‡´‚AÅ0% ©$ÛÀ¼¾ (j)
˘(´‚AÅ0% ©$Ð“ç (j)
%�´‚AÅ0% ©$Ð“‚ï (j)
�/4‚ïAÅ0 (˘() ©$˘‡´‚ (j)
,’ßAÅ0%
´MAÅ0%
~H4	ì’ßAÅ0%
,’ßÑ{AÅ0%
q¶\Gª0%
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