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Abstract

This study utilizes “doubts of going-concern”, “lack of consistency” and “realized
investment income based on non-audited financial statements” opinions provided by
auditors to construct sixteen predictive models of financial distress. Two different
approaches: single-period logit model and discrete-time hazard model are developed to
forecast financial distress and the results obtained are compared among the various models.
Furthermore, additional tests revise to adopt the auditors' opinions from the most recent
auditors' reports in the predictive models. If a firm suffers financial distress prior to April 30,
additional tests choose the auditors' opinions in the year before the last. The results show
that the accuracy of discrete-time hazard model is superior to that of single-period logit
model. In addition, the coefficients of auditors' opinions are statistically significant, which
implies that the auditors' opinion provides incremental information content in explaining
financial distress. Finally, the results of additional tests show that the auditors do not timely
issue “going-concern” opinion before financial distress. Even the Big-4 CPA firms only
perform slightly better than the other CPA firms in predicting financial distress. The findings
do not strongly support the views that auditors meet the ethics requirements in financial
distress prediction and the issuance of modified opinions.

[Keywords] auditors' opinion, going concern, ROC curve

VEF S IR e s (EFE#RSE * NSC 97-2410-H-009-002-M Y2 F{I NSC 99-2410-H-009-016-MY3) -
NZBGHEAREE T 96 FERGE M TRAET ) BATE RIS BT B et @ BRI L T AR R ER i S B
FE ) KSEAHEY o IR FENERSE R -

327

www.manarace



B B R A S AR TR 2 A S 5T

5 A4S

AWFE T B DA ST AlE AN A BRIl b i A A T s i T B R Y - BET
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] logit BE7UEHL Shumway (2001) EfERRIRFRIPPBEARY - N7 16 {25 el HE A -
AETT EEfR 16 AU A B fe A FHII RO MERE S » fHFE R Ry © 1. PR Eatani R T #HE
R PR RS )~ TENEE ) BT REESEORERI R RS A
HE T R RESE SV 55 e P TR R MO BRI, - 2. Pl 3+ Ries B B LU %5 EE R A B ASIRF I
Wi AU i R B A RS B TR AR Y - BB e B THINAE U 2 AR BRI logit BREAY Ry -
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Balse Committee on Banking Supervisions (2001) #f52r 8455 EnIEE AR A TS
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(8 BRI BT R B et St - AR BER AR ER A RS —REE
BIPARL R ~ B - PR - kT REEED) ~ EHE R &~ 2EACEIEL Mg ~ faEiiA -
WiiEa by ~ SRATEN ~ BRI - EERUEE - RAMMEE LEEERGE - ARt
AN BB A A B et 2 I BE - FRELAE] 1990 4258 2005 AR 1SS — R 38 A I 5 fa b Bk
By o MIEH A BRIBLE 1990 52 2005 SEHAR AR FAE > HAAE IR ~ M4 (T
A s eI B4 -

ARBFFE53 BIHUERARASA (In-sample) EAERASS (Out-sample) 23 FH]#% » AHFFEEA H
1 logit AU ER SRR > DI B E RS B TH AR A » T DUE RN
FERFVF 5 PRI B TR AN S MA BIEA 5 fa BRI - 30 LRl BRI ogit A7 B B IRE R v b
RERURIRSHERS o hy LU RIRF P B iR B B BRI logit REAUAGMERERS - WA IUER A
Btk /N BB IR 2 BIRTHER A B EAER] - B logit AU » BRI FIRER
2005 FERYIEH ELIA B fEt N FIERL - BRANAIIE | 2 BIERAN 2004 48 (BRAIMA FIRT—4)
HIIEHR A FEIER » AR B ERE A BRI 1990 -2 2004 G0 B it 2 =04 %5
fErEE T B R o KB s UEE - B logit BOAUEEAR N R B i B B (R A w43
MRBUREANZE 1-1 » iz 1-1 W] 0 > B logit AEIBUARAR P HAR] 1,084 52 i LA E]H
165 Z BB fa N E] » BARSN 939 % bt BAEAE] > 20 SR B fEtk A F] -
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FRYIEF BB A FER - BARNAFERT - HRGEAEH 1999 £ DR IGHE
e 700 2 LA BRI E] B EAEAE] - @E A LA E] B REE A HRZ
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AfEA S G il A B Y 1999 42 2004 FFAYER! » 1998 4E DIRTERIFEHYT
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TR 755 fa B /2 52 Y 1990 4722 2004 AR [ 38 A= A B e By 8 RURARAS - SZEHUIA 5 et
i AF BB fERE TSR o I8 Ll IASERE - AU SeEEE R R B R IR AR
F 5 fe B B T N RIS E S i SRR AN 1-2 > Ha3R 1-2 AIAN - BESURE S BaisE 1Y
H345 5,191 FE81%L{H (Firm-year Observations) ©

£ 1-1 B logit HAMBERARNRERATDIH

RAHARE MR AE EEEAF CE
1990-2004 165 919 1,084
2005 20 919 939

*® 1-2 BERMERSREAMBEKRREEAR S

BAHARE BB EBAE EH
AR BRE Q[FAFB BEE 2 2[FARB BEE
1990-2004 165 789 919 3,463 1,084 4,252
2005 20 20 919 919 939 939
e 809 4,382 5,191
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2 (1) A ZBERAEEHES Y 0 2] 1 Z[H > PEBESR K EIE Ry R PERR % > A8 FR R Y
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FE & i B B (R B R AR R R R 1 A5 AR 0) ~ BAE =R (AR 1A
BROUHEE 2 ) ~ SSERE AR B RS B CEER A e R 1 A0 0)
At %)~ YFFEREDER (AR BT R DU AN R RE B IARE AT - B (A
A — A / (AIHERRTURF A ZAGEHERD]) B AIN LI SRR DI AR -

R THIE RA2EER A Hopwood et al. (1989) Z&afhiti R " BAHERTICS B 5E
B b DENR B, ZERSN  ATTURERE T R T IRE RS ROR BRI
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i3 Ohlson(1980) 5 Hi#E & T ATANETE AEAY R BEB BOk B T LLRIU IS TR - 25 3% MRS B (R
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[ K185 (Hazard Function) 158 (3) = 5256 (4) = ¢
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f@.x0)
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WHRBREL ¢ 0 (1x30)= o

Hep FEfabn ISR E RN 1@ x; 0) > x FORRIER AR E - R
2R 5 Q) AERQFEFE ¢ IRIAE IR - 2 (4) EOR L FITEF# ¢ B
(A Ak fabs 38 - Cox Bl Oakes (1984) #EHBURAA L FAE R AL R L
BaEbR - WEAT AR < T SOAE  HTRR  ATRE 2 T AR -

LA BRI R LA S ik & RIS (Lancaster, 1990) > Shumway (2001)
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RE e (t,x;0) > FREEEEEL 0 (1, x; 0) TEAZE (6) R - AR IAIRR BT R RES (7) 3K -

L1 (0 (30 T 10 (.31 0)] )

J<t;

5 EE AR ] PP B B R B A T R B 2 26 (8) 2

S, x;0)=11[1-0(j,x;6)] ®)
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logit SRR EL K BAHIE] + Shumway (2001) HES 3 DIBERRE R B AR LR, 2 30] logit
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2 L) 5y IR PP TR B S R A T - TR SR BT logit B2 IR It
BRI A D8 © —(E R B5E% (Type | error rate, a (P) )  SEHEHATE 4 HIEk
PAEL > IR b A R R T A FL L SR T A T F b A R 2 1 5 53—
# Ry 3SR (Type 11 error rate, 8 (P) ) HILZ AR 40 #IEE P {8 » HEIEHE /A FIEME
P o BN L2 IR I T3 2 Al L - ATFSei s B PIBEL P o bR
1% Begley ~ Ming Bl Watts (1996) .2 #IBFHER] » (R332 P/ BB Pe(0,1) » BEEEA
P38 o, (P) SRR ARPIA =355 8, (P) (2B (B min (@, (P) 46, (P)) *

Py~ B FEEEE )y
(m)R—mA=—RER

FoBa S i A N RIS AR A5 fa i 2 THIIRE ST » ARWIFES3 nER AR AN A Bl B —
MR q,, (P) ~ B 32K B (P) DI, ROC (Receiver Operating Characteristic) fH#RE
ACHIG AU RS HERE © BRAIMIY —FRFE3K o, (P) Ry AN B et N RIRR T HH Ry
EH AR REAGTEREARINTHM B A R Hp - IR K e iR E N E
ZIEIRL  SUEREASEZRIRIAR « BRARIMNY “ 3RS 3, (P) R ARSMEHE &
FRR BRI B REHE A Rl KRBT IEE A Rl Lepl - LR A= SER N
& N SRR A KR AT AR E AR B E R IR A - (H2 A R hy s B IR T 1T &
JILEARNRIITEDL 5 ARSNGB — 3RS B 3 SR P RRR S SRl [N - AR
RSN R AR T 5 fa i & THIHIRE J TR
(=) ROC #h&

AhJF5E227% Sobehart il Keenan (2001) ROC Hii#ifFIE M 5 [ AR AL 2 S » ROC
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FR#% Sobehart Eil Keenan (2001) BA 7S & TEHI TEAESR (Hit Rate) (Y EF% H HR(C)=I/
(1 + 1) 5 TFE /N TGS (False Alarm Rate) (5235 1 FAR (C)=I11/ (Il + IV) «
FiiEHJ HR (C) B FAR (C) HEBHEAFEZEL T ROC HhifganlE] 1 -

HR

N

ST

1 ROC Hh##

ROC L MR (Area Under Curve, AUC) BUAF REALEHERE - 25 ROC Hf
MR RHAELL A 220 - A EBIREIHIFEREE AL .2 ROC Hi#R DL FAYHEIBTF 0.5(A
= 0.5) > MG HERVFFEFRAIE MR 5e S (A = 1) BFEFERAL (A = 0.5) 2
ABFFELL Mann B Whitney (1947) U test BE AWHFE A8 ROC jhi#REL N YR E &
REFRIR 0.5 0 RIAEAAHFE 2158 ROC i DU N B THITE 2 A E I AT BEREAR ALY ROC
iR DL N AT

Hayden (2002) $i5Hi #5 G b THE B AY TR E - B2 ROC HirgR LN RYTHRRYE
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BRI logit UMM R M Sesiid 26 3-1 8156 32 » HEROH ISR s
ARG PSR R 2 3-3 B 3-4 - (£ 3-2 B 3-4 45U (0T AR B
1 Logit FEETEY BRI A5 T s B S TR G RS B R 0 FRKS + ORI LA 5T
FUEE © AL » {622 3-2 Bl 3-4 FTLUBISE B era HhTEl L BHEBRI S R 5t
R~ TR - TREESHCR RS ERIAT  SRERTE
RSN ] S B T A A (R RO R R R A ] MR RS B g e
WAES ek EEIRGUPII AT MBS A AL + AT ATRER THIZE - B
BB 5 BRSO BB (L4 (Healy, 1985; Dechow, 1994; Degeorge, Patel,
& Zeckhauser, 1999) » [R5 Era Al EUETE R L Efrd Hfli iTAE bl de s
BT 5 (RRA S L (Lennox, 1999) 5 B R i M TIN5 k2 RIS T ER
L LA (3 T AR -

3’ 3-1 EH logit IRBVAIEE B 2 ROLIRET

LS e ] FHE 2] 1REE =/ME =AE
=R W —k=3 0.8188 0.6420 1.2458 0 22.3913
ERE Taghi 0.4554 0.4387 0.3620 0 9.6555
R =y 0.1729 0.1687 0.2405 -1.5653 1.0180
BHEyBF 0.0320 0.0416 0.1172 -1.0085 0.4565
Bk 10.5968 10.4652 1.3861 0.0020 15.4074
(FRALIEF| + fH ) e TR 0.2063 0.1400 1.3147 -7.5747 55.4462
EF| GRS 0.0333 0.0696 9.1790 -88.3803 349.8485

I’ 3-2 Efflogit REFEHEMER 2D

BRAR Hgase ER—E REBRB/IKR
BREEHSEE ERRIHRRS
ST SRR EER 4.94% 8.45% 0.49%
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I’ 3-3 REBIEFRSIRIRE RIS B o UL KEET

Lo e ] FHE ek V22 1REEE 2N = =AE
=R W H—k=g 0.7462 0.6411 0.7585 0 22.4215
R Taghi 0.4238 0.4151 0.3145 0 9.6555
HBE T EeE 0.1733 0.1533 0.2032 -1.3143 1.1093
aHEyBF 0.0382 0.0409 0.0903 -0.8309 0.5064
koo 10.7673 10.6343 1.2207 7.5175 15.4074
(FRALET| + fH ) e TR 0.2051 0.1364 0.9047 -7.5747 55.4462
EF| P -0.2731 0.0260 7.3512 -127.9972 349.8485

i’ 3-4 BHESRISIEREEERE R 20

ERAgE THEERE TER— "TIRERSD THEERE THEESER
fREEHEEE . i, fIRREZ FRERFEE, HARE. M

25 . HTER—H "TRERSKR

4. MEER TR,

B R
SEF S B R LRSS 6.30% 6.53% 1.23% 0.12% 0.08%
(N=5,191) =4
g R E S RS TSBISK G AESHRTI, T OBY - Bt TSR SRS T

BR] logit AU Bl e BA KT ] o8 B AR Y A B HRE SRS R 4-1 2 4-2 > 8K 4-1 E 42
RAICUEH - FrA AR LSR5 B TR G i A Es > B Era T RilE L B P 5 LR st gy
PRI PRI s et - AVE B logit IR BRfERK R R B Ry - Wald BETEAesE
FRBUREETEI B TSR BE RS ) B RRBHEFT AR AR R IE
URER TS A A E R BRI ~ i ple R B By B R S I RE
71 dEth A TR BE A R ) ERE A FRAM BRI A THEN
BOR - BREETENHER TENREUE ) - TIREBRBIRREZIT R ) BRR
BRI 12 B2 15 DI - Wald S HRE RSB BE RORREE Y - B S e Eatan
B T e e asiE ) BERCEY - FRtait R TER B, - TREHER
IR HEES , B RAEIIAES - DIgstait R " BB R a see ) &
FAET S et > AR EE -

AR TENR B ) B R AE s TH I SRR RRE ) - ATRERE A
IR T A eI | SE/NERRUE - MBI RS A IR B AR T AR R e T

BRE fyl_llsl
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BRHATESE R2E% 1

KRS - R T E SR E s TR Z BT — K G SR e A E G R i R g
TREREE - (R - R T ER B )RR R R E R TR E RS
JeEEfl o wigRtAnH R TER B ) W > TSR EEIEER - SORpTEL
AR TEN B ) B RS B e A AR

EatAlE R T IR ORI SRS ) B RS e A TR NG S AR R R E
710 ATRER R R RS2 B EOR R A A T HIEAE e =T st e
B TEREAGER R AT EICL L ) o BEERE N R IR RS R TR
FH L PTHERD - SREHERERIRERI GBS | L SRERE A& AK - ORI e 3
ATERH R T B R MR HGES ) B RS B e b TR s AR R

FEA B EERB O - ARSI RIS T IE - oA IR EEr A ]
SEAR RS - AR B o T AR B R R R B & FOR
JERMGESIEER A SEEFRAE T8 - N B A B G - 5000 FEEE SR EELILR
PREGERE R P EEE SRR E AN L E SIS - HERRE ) - EH
JRBgE A -

Vuong HIEAMBERIRINNZ 4-1 EF 4-2 > £ 4-1 F 4-2 FUR - B logit fHA1EL
HERRr R A s Rt R T R R R A REE ) B R A AR
M BT J R i T ETANE R TR — B ) B0 T RS IR R BRI
wedl ) R AR AE T A R S B AU AR £ T T - WP ERE SRR R S EE R R

AR B RERE ) B RESR Y B e B AR SN R HIR RE
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* 4-1 EHf logit 25
1RBVHRAR 1 2 3 4
HiFgLE R BIFSLERIMEET HAISLERMEE HFEEERMEE
i E TE#E FEE TER— MEARTHRER
rEBREER B, ZER AR E X IR
B, Z2EBR Ry, 2ER
B eE rEaE -0.026 -0.028 -0.025 -0.025
(0.310) (0.378) (0.297) (0.285)
R Tagi 0.707 0.609 0.713 0.706
(6.658)** (5.288)** (6.647)** (6.708)**
SEBB T BB -3.038 -2.810 -3.031 -3.007
(27.54)** (23.037)*** (27.372)*** (26.865)***
BEHW -6.518 -5.746 -6.631 -6.486
(12.581)*** (9.121)*** (12.896)*** (12.335)***
EE-E 0.381 0.379 0.377 0.382
(22.689)*** (22.037)*** (22.198)*** (22.791)***
e EA KA -2.620 -3.116 -2.596 -2.653
(4.616)** (6.076)** (4.516)** (4.484)**
(FALET| + L) | #REE 0.932 -0.954 -0.924 -0.937
(2.642) (2.813) (2.579) (2.648)
SRR, T EF & 0.183 0.218 0.172 0.195
(0.519) (0.707) (0.455) (0.587)
SHEFSH 3 (%) -0.034 -0.033 -0.034 -0.034
(3.080)* (3.148) (3.240)* (3.109)*
ST 2 T g 1.093
Tt W (6.172)**
EEFTHE TEF - Tt 0.280
&= (0.819)
EETHE TERER® 1.839
* 2SI, 2 ERR (1.863)
TR -5.770 -5.783 -5.766 -5.804
(39.585)*** (39.063)*** (39.459)*** (39.840)***
Likelihood ratio (Chi-square) 222.166*** 228.557*** 222.909** 223.929%*
Vuong test ( SEHERFTHER] 4 6.391* 0.743 1.763
e ) (1df) (1df) (1df)
*FEEEE a <010 *EEE)NE a < 0.05 ;5 ™ EEEIE a < 0.01 (S5 % Wald 5SS ) ; df
340
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BRHATESE R2E% 1

® 4-1 EHA logit 158! (1)
RBV R 5 6 7 8
BiFgLE R BIFSLERINEET EAISLERMNEEt HAFSLERMEE
FiHE TE#E MEE TER— MEARTHRER
mEBEER B, ZEBER 28 ik Rk & 3% B4 $R
E. z2ER 5, 2EBER
FEeE rean -0.026 -0.024 -0.027 -0.027
(0.335) (0.272) (0.348) (0.365)
ERE Lagi 0.615 0.712 0.610 0.614
(5.356)** (6.700)** (5.329)* (5.313)*
HEREE D e -2.777 -2.999 -2.784 -2.803
(22.419)*** (26.683)*** (22.566)*** (22.899)***
B W -5.850 -6.603 -5.725 -5.867
(9.262)*** (12.657)*** (8.950)*** (9.426)***
SRS 0.377 0.379 0.381 0.375
(21.668)*** (22.288)*** (22.159)*** (21.557)***
LR N < e -3.132 -2.629 -3.157 -3.093
(5.786)** (4.381)** (5.897)** (5.968)**
(PSR + ) #eE -0.950 -0.929 -0.959 -0.945
(2.745)* (2.584) (2.817)* (2.743)*
T TER 8 0.218 0.183 0.230 0.206
(0.706) (0.517) (0.788) (0.630)
EREBSHE (%) -0.034 -0.035 -0.033 -0.034
(3.349)* (3.277)* (3.177)* (3.312)*
SETH 2 TR 1.089 1.088 1.094
FEEEE, IER (6.074)** (6.084)** (6.166)**
SETHE TEF - Tt 0.290 0.289 0.281
1ER (0.865) (0.875) (0.812)
ST E Ti52i85% 1.871 1.870 1.839
F BRI, L BR (1.891) (1.921) (1.833)
TER -5.814 -5.799 -5.819 -5.778
(39.211)*** (39.713)*** (39.344)*** (38.931)***
Likelihood ratio (Chi-square) 231.100*** 224.775%** 230.265*** 229.342%**
Vuong test ( SEHEFIFTHER 1 8.934** 2.609 8.099** 7.176*
Ry ) (2df) (2df) (2df) (3df)

341

*FEEFE a < 010 ; T ESEFE a < 0.05; *ESEFIE a < 0.01 (FEF % Wald $E-E ) ; df £
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| 4-2 RERERESERE

REVRAR 9 10 11 12
RiFsEEs ML EMEST MBLEEMES MBLEERMTE
EiHE TH#EE 2 AHE TER— HHETRER
TERRAR . ZBER WmIKKREZM ]

B. 2BR 225, 2ER
FEReE ) rEan -0.036 -0.037 -0.034 -0.033
(0.313) (0.299) (0.284) (0.270)
i 0.534 0.466 0.526 0.530
(8.994) (6.279)** (8.726)*** (8.857)***
SEBB 3 ) MR -2.906 -2.567 -2.86 -2.880
(24.390)* (18.621)*** (23.580)*** (24.017)***
2B -6.657 -4.091 -6.603 -6.812
(30.782)*** (9.094)*** (30.244)** (31.989)***
= 0.287 0.283 0.291 0.289
(13.701) (12.432)*** (13.982) *** (13.891)***
e EmA R -1.294 -3.047 -1.243 -1.225
(1.556) (7.863)*** (1.446) (1.404)
(FHLEF| + i) e -0.398 -0.590 -0.401 -0.388
(1.684) (3.442)* (1.713) (1.606)
SR, TET e 0.554 0.716 0.571 0.557
(7.514) (11.426)*** (7.886)*** (7.611)**
ERFSE (%) 0.004 0.004 0.004 0.003
(0.172) (0.168) (0.164) (0.158)
ST E TEERgETE 2.383
FEEEE, 1B (38.045)***
SETHE TIEBEXFR 1.253
2AEZHIRY, LR (2.683)
ESHHE Tf - Tt 0.460
1ER (2.928)*
Al T 2 RERTE -0.085 -0.090 -0.089 -0.096
(0.792) (0.825) (0.864) (0.997)
rE -6.261 -6.301 -6.309 -6.319
(55.632) *** (52.977)*** (56.167)*** (56.365)***
Likelihood ratio (Chi-square) 240.5415*** 277.194*** 242.770*** 243.215***
Vuong test ( S*ER FHET| 36.6525*** 2.2285 2.6735
9 HErdiEEERREY ) (1df) (1df) (1df)

< 0.05; ** F=E % q < 0.01 ($557F % Wald 5/5-8 ) ; df %
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& 4-2 BHENRFREMEIEE! (1)

12 BVIRAR 13 14 15 16
AL R BAFSLERINEET BATBLLERNEE HAISLE M E
EIHE THEEE MR TER— MEETIREIRE
RERBREBRE I, ZER IR E LA R
Bi Z2EBR FH L, Z2BR
FEeE ek -0.035 -0.036 -0.031 -0.034
(0.267) (0.285) (0.242) (0.253)
E T2 0.461 0.462 0.522 0.457
(6.157)** (6.183)** (8.579)*** (6.056)***
PO Ead -2.542 -2.546 -2.831 -2.520
(18.302)*** (18.308)*** (23.178)*** (17.972)***
BB -4.256 -4.095 -6.760 -4.264
(9.786)*** (9.102)*** (31.461)*** (9.805)***
=B 0.284 0.285 0.293 0.287
(12.581)*** (12.586)*** (14.187)*** (12.744)***
e EA AT -2.977 -3.002 -1.171 -2.929
(7.534)*** (7.642)*** (1.291) (7.298)***
(HALET| + Pl ) e S -0.579 -0.589 -0.391 -0.577
(3.327)* (3.430)* (1.636) (3.314)*
e, T EF e 0.717 0.724 0.574 0.726
(11.471)** (11.622)*** (8.002)*** (11.676)***
SER|IPSh (%) 0.004 0.004 0.003 0.004
(0.154) (0.163) (0.150) (0.150)
ST E TS 2.380 2.361 2.357
SEEEE 1R (37.745)*** (36.948)*** (36.581)***
ESHHE TIEBIER %X 0.967 1.306 1.019
2AEHIAY, 2 ER (1.127) (2.891)* (1.244)
ESHHE TEF - TE 0.443 0.474 0.452
1E= (2.578) (3.109)* (2.680)
Al s o SRS -0.102 -0.092 -0.100 -0.104
(1.040) (0.854) (1.087) (1.078)
FE -6.349 -6.329 -6.369 -6.379
(53.551)*** (53.291)*** (56.939)*** (53.888)***
Likelihood ratio (Chi-square) 279.557*** 278.147*** 245.601*** 280.5997***
Vuong test ( EHER|F2HER] 39.0155%** 37.6055*** 5.0595* 40.0582***
9 EoiagEEagY ) (2df) (2df) (2df) (3df)

ol Lalu Zyl_ﬂbl
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= BIRTE I B Ty BaEERS R
(=) H—mA—REE

ABFFetEt SR - DIBEAN P W] B — B AU — 30 St MR R U 55 e e B 1
A FEIN SRR > AIBTERARIN DRI BHRDL - ARG RT RSN R 5 - AEEE
3] logit AR B MERUIRF RV B - B bR E @ tAm R T RS a5
FE o R SEAIA—RESE » $58 Ohlson (1980) A5 LRI R (K - REURIIA Erathmih
B TS R G REE ) B MBS e i B AR B fa TR I RE T R
HREIE LR A R - GRHATHHE " SRR A 58, B RetE R
AHRMEER O > EEthib R DS B B ) B e e R Ay A —
PR > FoREETIE R T BB E R RS . ARG BT et TR
REJJ - PG AN B " SHERHE B A REE ) B AV EL logit AU B EERRF R
R BERORF A R B AR R AR — B R " BRSPS BT logit BRAUR M - BR T B ety
AR AR I X AIBESREIE > 1IEH A FRRAR IS B et RN A - KRBl R A
PRI BIE TR RUAETEE -

R’ 5 BRAIAFE— - BITIRERIERR

EEHA logit 1£5Y B B RS PR BY
it BI—ERER BITIRER B—IRER BTIREXR

(%) (%) (%) (%)
SEYFTE ST S TERERICE S R 25 21.6 20 18.0
B, Z2ER
BT EITEETHE TEF -t AR 30 20.4 25 18.9
SEEyHAITE ST E TIS3 18X %% 2422t 35 20.4 25 18.5
H2Y, 1 E=
SEyRITE ST S TRy - Rt =TS 25 23.7 25 19.0
BB R BAEHIY, 2 BR
SEIEFATE S R TEREBRIIE SRR 30 21.5 25 16.3
o TE2iEs %4 2257, 2 2%
SESFICE ST E THEEETE R, 25 217 25 19.0
B SETEE e, BRR
SRS E g ERR 30 21.6 25 17.2
ESER i 30 21.8 25 18.6
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K 4-1 £ 4-2 FEHAVE IS B logit BAIBABERRF W Rt - Eatimt R TENX
—EME ) BT RE RS HORERZI RS ) R o S e B TR S R R
BERETT - BEPALBHREY - 5% S P HE BB P R A b SRR R T E R 5
M B TSR OR AR AP ) R AYAERIRAY - HR R R T RRGESR LR OR
AT 5 LR Al fy BSlfFoeiti Rt - SatAnH R T SRR IE a 5EE L /Y
H R SRR YERE RS - FEtAIE R TER B ) B T RS RRIROR AR
A1 ) T LA R A Y fif R R (AR S P b T
(=) BAas a8 BB L M AS MR o 1R A IR

AW7E2% Shumway (2001) ISR RIEET A ML SIS B fa bR - A0
B et R H iR Bl AR AR - s3SI E etk Al G 20 SRR
SNEEZAE M B A RN LLBY - B logit AR SRR RIS B R SRR SR 5 151
fAgk 6-1 B 6-2 > 32 6-1 B 6-2 WLIFH » LS EMBILRE G A "SR
B AREE ) LBERUR SRR R AT (i I B e bR i 26 —RH B AT — 4
BB E N m LB R AT a B b i =2 - 5B BRI et Al 3k
75 0 Al 20 KB AN FELZ 75% ¢ B M ERSR AV B A R I B b
20 R B fEREN F]Z 85%  BEURNEIEI B EL=RE & A HATHE B T SRS A 5
BB RS A B BRI AN A E] - B fa R T R = - S et
L TEHIRE T Tt

EEAh - 3% 6-1 2 6-2 BURELIY] logit BB BABERURF W Rt Rl rh > MRS LEREd &5t
fH B TSR B B ) B RSP R T S e R s s — A
BB ek w150 R Ry 12 5B 15 52 -l 20 R B et Al 60% B 7596 - 2X7f
FUF 5 LSRR Y P £ 2 HE A S ra B R i e 2R — R P B R 5 b A R 11 5B 14
2% Al 20 SEABS Rk FIHY 55% B 70% o ANVEE B logit AU B2 BRI A P A
R A A S SRR E T SRR R G REE B A e A
BfarIBEA SN E] > TR SR B failitR © BUREaHaH A " SR E i
BsARE ) BRI EER SN  THH RS B fatsieR > B ek < T
AEJJ_L PRl 455 LR AR R THIRE T

beigesk 6-2 BERLR R I R R BL % 6-1 Biil] logit BARURGTMIE S - 3% 6-2 BRI
BHRnEEtan B SRR B B ) BRI e B AR B P (L F T HE A RS b
BeR iR —rl > EEEBAEMBE O F S 15 52 (520 KM B Ei o Fmm
75% > Mk 6-1 BUR B EERIMEE AN B " SR E B a e, B — -

EERAMBE A RS 12 320 {5 20 BB fE% A R 60% » BEREERIRE ks

UHEETE -

e M s

el ogit SUEBAE RO ISR h - @A TR

BRE EJLIH
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—EE ) BT IREESROR BRI GRS ) B R o WAEIEAR AR RERE ST - K 61
HE—FEd > gEtiih R TER - B T IRE RS EORERI GRS ) B RAIAH
BRATEAY > FLAPE RS A IR b R BER AUl E T 22 A B Al 95 LR Al i
G BARRFTERE R - EEtEnE R T SRR R RS ) BRI THIIN B ik
FRERIBSRENS > REFRTHRAUMERERE - &R HATHE TR 8 ) B T RS
RERZEes ) ) B RAAHRR R R A i R AR A Frfe 7T -

ik 6 BEUBERABDMBREMAEETHEEIHR

K 6-1 EH logit 1EEY (%)

BATSELSRIN BAFRLESRAN BATSELIRHN BAFSLESRAN BAFEELIRAN BATSLEIRDN BAFSEESRAN
SEETHE SIMHE SHMEE SIEHE SHMEE SHGHEE =ES

S MBLER  rymmc ER—R O TREBRS DER—R O TYUBES THREE B8
SEBER W, TER KKREKE 4, BT SREER YEReR

. BR AR, B ERSMR B HE TR B, R TE
13 ERAEREE BRSMR R—%.
7, BR ERMERER BR
5. BR

1 55 60 60 60 50 60 55 60
2 15 10 5 10 15 10 15 10
3 10 10 15 10 10 10 10 10
4 0 0 0 0 5 0 0 0
5 10 10 10 10 10 10 10 10
6 5 5 5 5 5 5 5 5
7 0 0 0 0 0 0 0 0
8 0 5 0 0 0 0 0 5
9 5 0 5 5 5 5 5 0
10 0 0 0 0 0 0 0 0

346

Www.manharas
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| 6-2 BERFFRISIERE (%)

BATSEESRIN BAFSLESRAN BATSLLERIN BATSELERAN BAFSLEIRAN BAFSELIRHN BAFSEELERAN
SEEAHE SHEEE SIFHEE S5efHE SHFEE SIHHE =ESHE
A MBLER  rymes ER—R O THREBRS DER—ER THBERE THBERE B85
SRAER M, 2ER RATKEY 4, B T SREER SRReR

B, BR |ERYI L, B Eigsok B, M T L, HETE
R EREIRET EiBzs R }i—iﬂl'liJ
., BR EREHRDE BR
5, BR
1 70 75 70 70 70 75 75 75
2 5 5 5 5 5 5 0 5
3 10 5 10 10 10 5 10 5
4 5 5 5 5 5 5 5 5
5 0 0 0 0 0 0 0 0
6 5 5 5 5 5 5 5 5
7 0 0 0 0 0 0 0 0
8 5 5 5 5 5 5 5 5
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
2 P2 F Shumway (2001) ! S4B ES AR A 28 SETRAAMES  TITEESRAER 2 SR TIE
AT 5 56y 10 A2 EFR L KSR S B E20 R ITHL A B g .

(=) ROC &

ROC fh#iifi & Mann-Whitney U test BUEftRat & 7 - JATAI LU HAwSE
FRAL ROC N Z HIBFBEFE KA BE R R AT AR 0.5 » L HEERUR R e A ROC
HEFR IR A B logit ALY - BRURZS TR RN fife o BE AR RURS e B P2 71 - 1
Hrhp g teR B g Rt B T SRR RE A REE ) K T IRE R IOR BRI R
51 B REER B ROC Ry 0.8884 » Tyt AI i RS - B 5 LR
IrgEtATH A TR E R A REE ) B REERUR R R AL ROC THIfE 0.8875 Mg
PRI e S N Tl =) r%ﬁ"f&%@%ﬁx SEBERE ) B R A B e A e il
ROC Hi#f Mgt A GETEIH R r‘i‘ﬁ%%ifﬁ%ﬁx ﬁ%mf‘fﬂ B R S A
AR K > MBS fa b RERE T st - T BB B A R ) B R R il B TR
Bfabr e aTinE RE Y REHRRERITI2IEtat R " SEEe e s
BEE ) SRR R B EBIR I

JH:?I\ J:tﬁﬁci% 7 £ R ROC [ MR - BRI A ROC dhifR . itk

SR T 1 o R U P 5 S AR R RE i - L - fERIRR A

SR fyl_llsl
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Gt BT A B A S AR TR & A S T

PRI 95% (AR HLIN logit BUR B/ I » 20 R BERIRII S BT P 128
AMAMETE LS » TR BTHCEE -

®/ 7 BEBKRAIMAF ROC HIR T ZEMRLLERR

ES B logit & EY Bt BY AR PEAR Y
SEEE iR T 1E#E  95% S 95%fE HAfE T 12#E  95%fE 95%fS
miE Bz BER BER mE 0 RBZE  BEM BEER
TR  EBR TBR kR
S ES g 3 0.8214*** 0.0465 0.7303 0.9125 0.8773*** 0.0439 0.7912 0.9634
g SRS TEHESE 0.83917 0.0467 0.7476 0.9306 0.8875** 0.0456 0.7981 0.9769

SESERATE ST 2 TEF - 0.8184** 0.0467 0.7269 0.9099 0.8725*** 0.0440 0.7862 0.9587
Tt 2B

SEPFITE ST M2 T534E  0.8206* 0.0464 0.7297 0.9115 0.8775** 0.0439 0.7915 0.9635
%X BEIHIY], 1 ER

Sy RITE ST S TEHEE 0.8361* 0.0470 0.7440 0.9282 0.8859*** 0.0450 0.7977 0.9740
MEEESEES, B -

L RR

SEy3aTg S S TEHEE 0.8381™ 0.0466 0.7468 0.9294 0.8884™** 0.0454 0.7995 0.9774
EEGERRE ) FISRER
le\;:k :é,i:i:‘aj—#ia 7[]J = =

i
5

%??Ff%ﬂ:g%gm 7 — 0.8179*** 0.0464 0.7270 0.9088 0.8718*** 0.0441 0.7854 0.9582

SEfEI T Ea s E R 0.8348™* 0.0469 0.7429 0.9267 0.8865"** 0.0448 0.7986 0.9744

***Mann-Whitney U test %5545 4 196 F221%" » ROC H & = &8 <A K- 0.5

FREHL - Vuong HIEFSREUREETANIHE " BHERTRE Bk ﬁEET%J AR

TR B TR R B R REERE T« 5 URAS M GBI AU RS I > DT SERs RV 55
FesREd R A RS B 5 %ﬁ%ﬂ’ﬂ%ﬁH&H#Fa‘ﬁﬁﬁfﬂﬁ’_ﬂﬁﬂé?rﬂjﬂ’ﬂ?&
— B SRR SR AR, o BRI RS s N mIRY I B B ER  80% S i
TARRAS A I B fa B TR SR i R AT —AH - IR TR R AR = © ROC [k i
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