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AEH7ME ] e i Ao r ERIg R - An2k 2, MFAe], AUROC, AR 534 2
= FAFl del ARSE I Atk oY% BAFEY AdVEE AFEE 7P SlollA B Aol 7L
E AR B AT s RS A 22aY], BHE 29T AT LF&S Ik et
A F7|E2 AT B ALE 3 Y By E nlasfEch. w3 @y Are W 4 FA
9 YulE 10D9AR Hofst mojdy Ao AA AE5 1 Qs FdVEE vl 2t
FR80: 2LEFRE, T, EHX}0], AR, AUROC.
1L AME

ROC(receiver operating characteristic) /13 CAP(cumulative accuracy profile) 342 A1&H7} 2
@9} 735 (performance) & FAT= {83k AZhA A Whglolth. ROC FA L 28} AEFET &

F&9] HILE A/ AAH o7 e 7] §J8A] o] S5 olghon A8} woke} 2o Aol EFA AL
F AgstA fdsiobehs 239 shd ] oidk Al <l Wyl e g 2] glrt (Egan, 1975; Swet,
1988; Swets 5, 2000). ol&#at A4 WHof oz AL WIV|ELBEHN FHAA 7] Wil
ROC 41-& A3}t Yehd 22 ROC X (ROC measure) 2} 812 ©] S5+ ROC =41 offe] A
- A~k w0 AUROC(area under ROC)2}11 8hoh,

CAP ZA2 ROC ZA T} npa7kA 2 A7 282 A5 gAshes Al Z4EQl v o]t} (Sobe-
hart 5, 2000; Tasche, 2006). CAP A2 421318k veld A o] AR(accuracy ratio) o] il o)+ 23]
3+ 2 3 (perfect model)2] WA} A& 755 B 7} 28 (rating model) 2] WA Alo]o] v]-&-& VERATEH
AUROCS®} ARE 41837} Hobell A 714 e o| 85 23] by A FAZeE AT &
2 20 A 4HE7| 2 gt

AUROCS®} AR 19 717499 Fthe ATiAQ a3d7]Ee] 48
o]/Fe] 41897t mo] EAldhe ¥ ol BY9] Aol 71 FL71e
2 ALt gt A THK-S FA =] $AA dAgS 22 A AL EAA d=tt
Joseph (2005)F AUROCS} AR] o g #hd & hhy|F 02 3 X}o](mean difference) ]
£ Attt Joseph (2005)7F Al okek v E hkr] 22 Wilkie (2004)7F A b
AL B33 A4o] 48t REAUAE 2= A2 7 stollA] HF kol th-&-3= AUROCS}
AR®| R7)E Zh& A et3itt. Joseph (2005)7} A et sy & 134 Zrk

FEUS XE 2T o(score) 2R 3} AT x2] B & (—o0,0)0]t}. 2Fofof thgohs A
‘&(goods)’ T} & F(bads) &] FAEZ T 22 Fox), Fp(x)ol L ool tf-g8hs SEEE 8= 2
Z¥ fo(x), fe)eh 32k 1A AP BeP o) Ha A7 ug, ppol T BEAXE AT 7t

VRAAZE (110-745) S 2 EX 9553753, A etm B A, 34, E-mail: cshong@skku.ackr
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E1: A4EE AR 728 SAFSS] #D7E
2w MD K-S AR AUROC
Random 0.00 0.00 0.00 0.50
Doubtfuil 0.25 0.10 0.14 0.57
Poor 0.50 0.20 0.28 0.64
Marginal 0.75 0.29 0.40 0.70
Satisfactory. 1.00 0.38 0.52 0.76
Good 1.25 0.47 0.62 0.81
Very Good 1.50 0.55 0.71 0.86
Strong 1.75 0.62 0.78 0.89
Very Strong 2.00 0.68 0.84 0.92
Excellent 2.25 0.74 0.90 0.95
Excellent 2.50 0.79 0.94 0.97
Excellent 2.75 0.83 0.97 0.99
Superior ) 3.00 0.87 0.99 1.00

Ase] o2} s, & 19 BFA|(MD)E (U6 - up)/oE VHERE 5 SIT} (Wilkie, 2004). 523 714
o A} AUROCE t}2-3} Zro] 78 4~ It} (Faraggi$) Reiser, 2002).

HG — UB
AUROC = @|#e_EE ) 1.1
( m) D

AR AUROCS} A #AA & zton AR thet 712348 123] 78 < 91Tt (Engelmann 5, 2003).
AR = 2AUROC - 1. (1.2)

£ 19 B2 e F B2 AFEZ|T BFAAVL B L 71 spollA B Aol E V1€
2 < 98 38 A5e 4T EF 32
2719] Aol 7} A7) 2o F JYe] FERAT} 2o 7HEE BEF7] 7 ol A
2k A3} T35 (2008)2 E 19 K-S SA Fol i w2y A7 Zl telA 2837, 2FE
2T ANE 2582 Aol8 123 theh= ¢l deb7|2& Aden A Ad7|EE 7oz ¢
7EAA WL AASATE YA By Ee BRI, BFE 223 Al F 27 wetA]
7122 AN B AFolde g3 £54 (2008)9] A7EEE HE5te] K-S AT F7F
Z o2 PFA}o|(MD), AUROC, AR SA ol th gt ti¢tal¢l Ba71EE AA STt =3 By A%
of th-gohs wE Y AT 3 JuE ARt} o R )& AEH I JE & 19 dNE
FHoiehA el B EL v a o e N FEAY)9 o7k s B¢ FAF §FE vt
B 2o 742 o 2ok 2804 e #38 AAF AR AUROCS ARl tisiA A5 et
th 38 A= 2o AY At HaiA Agsta 2o dd AE 53 B A4 FAT £2E
AdEn BR37), E3E I3 AF L 78 ke BUIES AAB A E S Hit
A Ay 2 Hgug e AREn. 271F 0% BA R iy A ueki 2o s AEr) 42
ouE 3 BEY AEE dUshs PP =30 7Sl AEHL Y= FAFES] dIEH
terA ol Br) &S vl Tt wiAjeto 2 4 8o s 2o Ay Aol tisiA AElsta B2

2. AUROCZ} AR

X8 YE 77 B3} AAFe] 230)8 Uehile A2 579 85 eka 54k ROC J41 of
o] ¥ ol AUROCE t}2 3} Zo| Al4tE o} (Tasche, 2006).
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AUROC = P(X < Y). @.1

B Gl st 2F70%E A2 xi,.L %, Y eoye0lE ol A 2D o 2
Wilcoxon-Mann-Whitney A %9] gha}t 2o A 3lc) (Hanley 2} McNeil, 1982).

AUROC = - Z Z [1@, <)+ 5 x T =) 2.2)

nm
=1 j=1

A¥o] 74olry. AUROCS] H$]+= 0.5 < AUROC < 1.00]3L 19]
Folrh. AR FA S thg3} 2ol Zojsn A 24 A gA FE 5

AR = PX <Y)~PX >7Y). 2.3)

ZZ [0 <= 1G5 > 3] 2.4)

al}w

ARY M= 0< AR < 10]31 19 7}7H242 ghddo] £ myol).

h k3

& BAFE S A AR o2 FE g Cﬂ%ﬂh 27 0]2) Ao
o AEEe e mygel AL M REEYES ot 28
1A Bt Aol AR st vlg-2 At &3 OIDHL VA kel o !
, Bkl 19 28 773“-%: Z) A ¥ 4= (indicator variable) Z& 7 2]+ }Dfl 2 2525 (total probability
of bads)2 p = P(Z = 1) = 1 - P(Z = 0)& A& 4= 93 AAAEE N7z} obd %9 lee
=N-no& ZAAY. 183 Flxp) = r& BE53he r& BEEFF 0
ehal gt R R EFET AAEFEL YutF o= r > po AV AT REREFE IS T

(]
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F= n+Zl(YJ SX(,,))

b AA

SEF L WPelN B4 Boe %:—%71% 0} cutoft scorepl 931 Selad, Bare

= HTh AL AL BHoR, x HTh 2 9L AHO2 ARE dlFst] EF
FANS 2582 e 2k

A1E 2F& =) IX > x)/n, (32)

A% 258 =) I(Y; < x)m.

=1
Jepz Al EH SFEE 5%F D=
Fo] A (isk) FHE AA AT 2 F

ul

Berle 2508 7o zM QRIS A &
TRIEE . FE5H0E HE3 AR ALIF &
A O
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230l A A% % ARF AUROCO] Hidi A E%E, BEA7] 1A AN F £78& HEs7) AT
BAY AR o5 2k

. E2RAFEE NO, DEREH N =5 A3 N 2Fejz ZFTFTHN = 500, 1,000,

2. HAR1AN AAY 2F0)g 4o 37 Xtz ydHPe o BREFE rol WEde 3 x =
O (NS AAR 2747} x, 01812 0’ x NrARE BASE ') FolA n ~ Np7iel B3 Y2
2 2Z3le] Bero g Wakatthp = 0.03,0.05°]31 r = 0.1,0.2,0.3,0.4, 0.5, 0.6,0.7, 0.8, 0.9, 1.0).

3. BASEL ANSL A1 L78& = 0058 BEFe “BRIE 230" 1 & AAR LF7ES

A ANS 278 44

o
O;

o
kv

4. 9] 1~39] A2 10,0004 % +3Pdic}.

5. SRRYE rg 7] 44E ABES FUAD, AIF 2FEL T1E0E BRA AU-
ROC, AR $71%2] 373} 2t2}9] 907} 95 9295 kg A3,

A E B A EE A /AT AR ke FFA (2008)9 AEE o itk

Berg p BRIV N, 287 AR 2888 7|Fo 2 T8 HFxo|(MD), AUROC, AR 57|
S0 Azl ¥ 2 28T 33 2tk p=0.039 29 ZHAE HA FLFANF 2R7EANA =
B57]7} A2A4E MD, AUROC, AR 59| 432 F7¢L ARk AllF L5758 10% tishA
N = 500¢] 2$ MD2= 1.785, AUROCS: 0.960 181 AR 0.921¢ ¥Hd N = 10,0009 735 MD,
AUROC 18|11 AR-S 77} 1.810, 0.964, 0.928 2| T}

2Aq3% FRIT A ANE 2580 AXNH EABFEL MPAoz Zasitt. EFE p =
0.03%]4 AUROCE Etj A5Rd T237] N = 1,0009] 2> ANF 2780] 10%Y uf 0.9640]
31 40% wf 0.810 18] T 90% Y W] 0.548°|t}. ThE SAFEE T LS A=t

ERAIG ANE L HEL 3 nelsiid A IS 2780l 23 REI|7F AAE MD, AU-
ROC, AR EAZL W37} ZolActh. o & To| & 29 AFAo] 2HE AHnd AllF o7&
30% ) A FFxto] BASEE N = 5009 A% 1.186, N = 1,000¢] A% 1.197 28|32 N = 10,000%1
A% 1.1952 2E 77} ARDSE wstago] Zopgl& & 4 Utk

MD, AUROC, AR} 903} 95 w890l AFAE st o3} 2k Al SAZF] 9034 95 4
Q4 BRI7| 7L AR WetA FolA 1 FAopAE F7E FFET B Atk dE ol All
228 30%°] U3t AUROCSY] 95 MEQ 48 REI 7|0 wels] AfEE N = 50004 0.899,
= 1,000 o 0.891 22T N = 10,000 ) 0.8762.8 U ANl F e F&A EEA7 7 AZ
o) wjebA] Ztel W3lrl ARk o= MD, AUROC, AR $A|852] #et7|&L 1ejshe 4% T84
& sl of gttt ZE o m| sttt

T 32 2%E p =005 et BEI7)9 AIF L F8E MD, AUROC, AR 37 & 907} 95
wRo s Aslo|th. A 7HX] EAES] F7 9 9074 95 HES S A= p = 0,039 whe} FAFSH
wfj Zofl A& A=st71 = gt :
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T2 EFEp=003°0Ax SAFE] B 9907} 95 W 294
w2 | ADE o] MD AUROC AR
7] |58 MD,,, | MDg g9 | MDg 95 | AUC,, | AUCg 99 | AUCg 95 AR, | ARg 90 | ARj 95

10% Superior 1.785 1.963 2.006 | 0.960 0.974 0.977 0.921 | 0.949 | 0.954
20% Excellent 1429 | 1.613 1.664 | 0.909 0.933 0.939 0.818 | 0.866 | 0.877
30% | Very Strong | 1.186 | 1.383 1.440 | 0.858 0.892 0.900 0.716 | 0.783 | 0.799
40% Strong 0.985 1.190 1.250 | 0.806 0.848 0.858 0.612 | 0.696 | 0.715
500 50% | “ery Good | 0.809 | 1.023 1.091 0.753 0.804 0.817 0.506 | 0.608 | 0.634
60% Good 0.648 | 0.868 0.936 0.701 0.758 0.774 0.402 | 0.516 | 0.548
70% | Satisfactory | 0.594 | 0.744 0.876 0.674 0.751 0.760 0.348 | 0.501 | 0.520
80% Marginal 0.343 | 0.593 0.663 0.594 0.671 0.691 0.189 | 0.342 | 0.383
90% Poor 0.236 | 0.482 0.573 0.547 0.636 0.663 0.075 | 0.272 | 0.326
>90% | Doubtful 0.203 | 0416 0.504 | 0.488 0.582 0.606 0.000 | 0.163 | 0.212
10% Superior 1.809 | 1.920 1.952 | 0.964 0.972 0.974 0928 | 0.944 | 0.948
20% Excellent 1.444 | 1.566 1.603 0.913 0.928 0.932 0.825 | 0.856 | 0.864
30% | Very Strong | 1.197 1.329 1.369 | 0.861 0.883 0.889 0.723 | 0.766 | 0.779
40% Strong 0.997 1.138 1.179 | 0.810 0.839 0.847 0.620 | 0.677 | 0.694
1.000 50% | Very Good | 0.820 | 0.969 1.013 0.757 0.792 0.802 0.515 | 0.584 | 0.605
’ 60% Good 0.664 | 0.822 0.867 0.706 0.747 0.759 0412 | 0494 | 0.519
70% | Satisfactory | 0.511 0.678 0.730 | 0.654 0.702 0.715 0.308 | 0.404 | 0.430
80% Marginal 0.356 | 0.538 0.590 0.601 0.656 0.671 0.203 | 0312 | 0.342
90% Poor 0.206 | 0.392 0.448 0.548 0.610 0.627 0.097 | 0.221 | 0.254
>90% | Doubtful 0.144 | 0.294 0.352 0.496 0.563 0.582 0.000 | 0.125 | 0.164
10% Superior 1.810 | 1.858 1.872 0.964 0.967 0.968 0.928 | 0.935 | 0.937
20% Excellent 1.444 1.497 1.513 0912 0919 0.921 0.825 | 0.838 | 0.842
30% | Very Strong | 1.196 1.254 1.271 0.861 0.871 0.874 0.722 | 0.742 | 0.748
40% Strong 0.996 1.059 1.078 0.810 0.822 0.826 0.619 | 0.645 | 0.652
50% | Very Good | 0.823 | 0.890 0909 | 0.758 0.774 0.778 0.516 | 0.547 | 0.556
60% Good 0.664 | 0.734 0.754 | 0.706 0.725 0.730 0.412 | 0450 | 0.460
70% | Satisfactory | 0.512 | 0.590 0.612 | 0.655 0.677 0.683 0.310 | 0.354 | 0.366
80% Marginal 0.360 | 0.442 0.467 0.603 0.628 0.635 0.206 | 0.255 | 0.269

5,000

90% Poor 0.199 | 0.288 0.314 | 0.551 0.578 0.586 0.102 | 0.156 | 0.172
>90% | Doubtful 0.066 | 0.135 0.163 0.500 0.531 0.538 0.000 | 0.061 | 0.076
10% Superior 1.810 1.845 1.854 0.964 0.967 0.967 0.928 | 0.933 | 0.934
20% Excellent 1444 | 1481 1.492 0.912 0.917 0.918 0.825 + 0.834 | 0.837

30% | Very Strong | 1.195 1.235 1.247 0.861 0.868 0.870 0.722 | 0.735 | 0.739
40% Strong 0.996 | 1.039 1.052 0.809 0.818 0.821 0.618 | 0.636 | 0.642
10.000 50% | Very Good | 0.822 | 0.869 0.882 | 0.758 0.769 0.772 0.515 | 0.537 | 0.544
’ 60% Good 0.664 | 0.713 0.728 0.706 0.719 0.723 0.412 | 0.439 | 0.446
70% | Satisfactory | 0.513 | 0.566 0.581 0.655 0.670 0.674 0.310 | 0.340 | 0.349
80% Marginal 0.361 | 0419 0.436 | 0.603 0.621 0.625 0.206 | 0.242 | 0.251
90% Poor 0.201 0.265 0.283 0.552 0.571 0.576 0.103 | 0.142 | 0.152
290% | Doubtful 0.046 | 0.095 0.115 0.500 0.522 0.528 0.000 | 0.043 | 0.056

729} B 39) ¥88 J=t % 107 DA Baee] 71 T SuperiorRE 714 T o] 7}
ok B 1€ ERI7)9} 2B BARle] BF 5U% DY
BR37)9 BEel B2 BEd A471EL AN A

£ 3229 p = 0.03¢ F$ TEAY) N = 1,0000]Z AUROC7} 0.830]19 Very Goodol| s &-sl= =
HE A& vEpd. 5 Y3 AUROC ol N = 5,0002 A28 A== 9thd Strong 0 & s A Tt}
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3: EFE p=0059A4 TAZFES] A7 290795 YR

ALE| L, MD AUROC AR
2F7E ol MD,, | MDg 99 | MDg 95 | AUC,, | AUCg 90 | AUCg o5 | ARy | ARg oo | ARg 05
10% Superior 1.845 1.972 2.010 0.974 0.982 0.984 0.947 | 0.964 0.968
20% Excellent 1472 1.611 1.652 0.921 0.938 0.943 0.841 0.876 0.885
30% | Very Strong | 1.217 1.367 1.412 0.868 0.893 0.899 0.736 | 0.785 0.798
40% Strong 1.013 1.170 1.217 0.815 0.846 0.854 0.629 | 0.692 0.709
500 50% Very Good | 0.838 1.006 1.052 0.763 0.801 0.812 0.525 | 0.603 0.624
60% Good 0.675 0.850 0.902 0.709 0.755 0.767 0.419 | 0.510 0.535

70% Satisfactory | 0.520 0.708 0.760 0.657 0.710 0.724 0.314 | 0.420 0.448
80% Marginal 0.367 0.566 0.627 0.605 0.664 0.682 0.210 | 0.329 | 0.363
90% Poor 0.220 0.419 0.483 0.551 0.617 0.637 0.102 | 0.235 0.274
> 90% Doubtful 0.160 0.330 0.397 0.496 0.571 0.591 0.000 | 0.141 0.181
10% Superior 1.848 1.940 1.965 0.974 0.980 0.981 0.947 | 0.960 0.963
20% Excellent 1.473 1.573 1.602 0.921 0.933 0.936 0.842 | 0.866 0.872
30% Very Strong | 1.220 1.327 1.358 0.868 0.886 0.891 0,737 | 0.772 0.781
40% Strong 1.015 1.127 1.158 0.815 0.838 0.845 0.631 0.676 0.689
50% Very Good | 0.838 0.956 0.991 0.763 0.790 0.798 0.525 | 0.581 0.597

U
N, riz

1,000 60% Good 0.673 | 0.796 0.832 0.709 0.741 0.750 0.418 | 0483 | 0.501
70% | Satisfactory | 0.518 | 0.650 0.690 0.656 0.694 0.704 0.312 | 0.388 | 0.409
80% Marginal 0.361 | 0.504 0.542 0.603 0.646 0.657 0.206 | 0.292 | 0.315
90% Poor 0.202 | 0.352 0.396 0.550 0.597 0.610 0.100 | 0.194 | 0.220
>90% | Doubtful 0.113 | 0.232 0.277 0.498 0.550 0.564 0.000 | 0.101 | 0.128
10% Superior 1.848 1.887 1.898 0.974 0.976 0.977 0.947 | 0.953 | 0.954
20% Excellent 1.474 | 1.518 1.530 0.921 0.927 0.928 0.842 | 0.853 | 0.856
30% | Very Strong | 1.220 1.267 1.281 0.869 0.876 0.879 0.737 | 0.752 | 0.757 -
40% Strong 1.017 1.067 1.081 0.816 0.826 0.829 0.632 | 0.652 | 0.658
5.000 50% | Very Good | 0.840 | 0.894 0.909 0.764 0.776 0.779 0.527 | 0.552 | 0.559
’ 60% Good 0.677 | 0.734 0.749 0.710 0.725 0.730 0.421 | 0451 | 0.459

70% | Satisfactory | 0.523 | 0.583 0.601 0.658 0.675 0.680 0.316 | 0.351 | 0.360
80% Marginal 0.368 | 0434 0.453 0.605 0.625 0.631 0.211 | 0.249 | 0.261
90% Poor 0.205 | 0.275 0.295 0.553 0.574 0.580 0.105 | 0.148 | 0.160
>90% | Doubtful 0.051 | 0.107 0.127 0.500 0.524 0.531 0.000 | 0.047 | 0.062
10% Superior 1.848 1.876 1.884 0.974 0.976 0.976 0.947 | 0.951 | 0.952
20% Excellent | 1474 | 1.505 1.514 0.921 0.925 0.926 0.842 | 0.850 | 0.852
30% | Very Strong | 1.220 | 1.253 1.263 0.868 0.874 0.876 0.737 | 0.748 | 0.751
40% Strong 1.017 | 1.052 1.062 0.816 0.823 0.825 0.632 | 0.646 | 0.650
10.000 50% | Very Good | 0.840 | 0.877 0.888 0.763 0.772 0.774 0.526 | 0.544 | 0.549
’ 60% Good 0.678 | 0.718 0.729 |- 0.711 0.721 0.724 0421 | 0442 | 0.448
70%__| Satisfactory | 0.523 | 0.565 0.577 0.658 0.670 0.673 0316 | 0.340 | 0.347
80% Marginal | 0369 | 0.415 0.427 0.605 0.619 0.623 0.211 | 0.238 | 0.246
90% Poor 0.206 | 0.256 0.269 0.553 0.568 0.572 0.105 | 0.136 | 0.145
>90% | Doubtful 0.036 | 0.075 0.089 0.500 0.517 0.522 0.001 | 0.035 | 0.044

SHEE p = 0.050]2 FEF7] N = 1,0000]A4 K-S EA5Fo] 0.68°]H Strong 2.2 A" 4= ¢l

LA

A ARHL A & 1S ZAR & BEYo| Ol A o R Satisfactoryol] t-S8h= 3H
71Eoz git) olE FuE ¥ 29 ¥ 39 R F7)9} BEo| tslA Satisfactory Rt} = vhd
Ho] Joiar A3l p = 0.039)4 AUROCSF AR Satisfactory 7|52 95 W B SE 7jFog
N =500¥ wf ZF7}0.760, 0.520°] 1 N = 5,000 uf Z+7}0.683, 0.366°] A-&9 4= Qi)

AA) Aol g H8-& A TFA 5 (2008)0) 25 0] Y& Alee] SAFE FLHEY
A AR = 199435 H 20053704 ti 71 tiAF 3 wiE el 1,0009) o)Ak th7l ol B3 dxde
4268 (B4 4,101, BE: 167)9] AFAEE vjetoz A4 A 247l 2y oz iy th3l 3
A BAZE] MD=1.404, AUROC =0.891, AR =0.7829] & 2= T 8olt}. Ee5L TS
Ae =88 AAAE FollA Bl vlE2A p ~ 0.030th T2 A TR I 4,2687 9
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test statistic by type 2 error rates(p=0.03 test statistic by type 2 error rates(p=0.05}
P Y
<« . : [
o simulation o~ simultation
_ — K-S — K-8
1go=175 W NJo=1.75 MO
N AUROC - AUROC
@ "MO=1.50 @ MD=1.50 - AR
\*pgo=1‘25 Joseph(2005) “MD=1.25 Joseph(2005)
2 2 + K-§
£ 2 WO=1.00 £ 2 9 W=1.00 = MD
@ g < . 8 ~3 g o. 4 AUROC
x ~ 2 x ~2 3 I x AR
X O 2 g X ~ Q
. X ] ~L . X o o
0 . x ™o -4 0 . x o : ‘6 o
S . ‘\: i =5 . ~8 . ©
X S X -
. N S o [V . - N . o o, R
X PR .. x BTy o
. « O~ 0. N . ~.0-
§ 83 S 61,
« ~T o T
o ° P
T T T T T T T T T T T T T T T T i T T
10% 30% 50% 70% 90% 10% 30% 50% 70% 90%
type 2 error rates type 2 error rates

Jd&1: p=0.03Tp =005 A A HELFEY AY7E vl

2 N =5000& AL} BaHE p = 003088 X 28 1e3te] N = 5000414 MD, AUROC,
AR %kg-—; Alas| T Al 7 FA e A9 da 2k

MDZD%,QQS =1.513 > 1404 > MD30%’0'95 = 1271,
AUC09,095 = 0.921 > 0.891 > AUC50%,0.05 = 0.874,
ARZO%’O‘Qj =0.842 > 0.782 > AR3Q%‘0,95 =(.748.

AL %R 3to] AFEE 71208k AAZIEES MDDy = 1.271, AUCspq.095
0.874 2183l ARj3pq 095 = 0.7480]T) o] 5L % ANE 2758 30% =2 ¢EZ AllS
F8E30% £300A4 shigo] gl vyt AE WY 5 Yy BEHd) g ou g /)E
4529 MD, AUROC, AR Al 7]2] ZA3RE 2% “Very Stong’ o] S F3l= o2 239 Jw E|
v ok B A 4 At

ml

£ :ﬂ! I"O M

35 HEM ARIIE ENY S U]

Y] 7kA] AEy 7)o v e Yl 2132 28 B 3011 25 EAske Y% 7IEe] B2
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Abstract

This paper presents Kolmogorov-Smirnov, mean difference, AUROC and AR, four well known statistics that
have been widely used for evaluating the discriminatory power of credit rating models. Criteria for these statistics
are determined by the value of mean difference under the assumption of normality and equal standard deviation.
Alternative criteria are proposed through the simulations according to various sample sizes, type Il error rates,
and the ratio of bads, also we suggest the meaning of statistic on the basis of discriminatory power. Finally we
make a comparative study of the currently used guidelines and simulated results.

- Keywords: Accuracy ratio, area under ROC, discriminatory power, mean difference, type 1l error
rates.
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