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A 17 AE

1.1 47 "7

AFeehtofell A A g o Solu ¥ els BAsY] Qe FAIEA W
= ol galigtth. dEA e ® AR FolA E4A Bl 2AAY 35
g Ag-Eo] $tth(Zhang H, 1996). FHtols A4 SolA vEF2 W
¢l multivariate adaptive regression splines(¢]3} MARS) 9} ©]& &3 g+
3] ¥4 (polychotomous regression) = AREE 1 Qt) o]dl 3|AHEAHO AHA
< A st 7 WgE] SRS AU ¢ Qlal ok o Fo] &olts
oIt (g, 2004).

A=Y S dolHnrteld e & Fokr UFRFES o0& i
(classification) 4] W+ T3k WIHIsHA o] &5 gl=d, YFEFS o] &3 24
WS AR e g 585 7ol de gla, A siAo] Hrks S Tt
A3 9 (Austin. PC, 2007). °od WRd Fol 7P diEAel Wle=
classification and regression tree(¢]dF CART) 7} Qlt}. CART+= HiEZA<Ql ¥
Fal HAe FEAs 2Ze Aol Stk sHAIRE SHWFY Fo) I HFETE wolA
| A ol wobA] Alzto]l e A-tkE ©@Alo] Sltk(Loh WY and Shih YS,
1997). Ze8iA ol& Hetsto] Wy MEd FAA 4 #AAS AREsta, A
Aele galA wHS o] 83k quick unbiased efficient statistical trees(©]d}k
QUEST) = AHgEal itk 8%k CARTY QUEST #2& A9ole 944
(hierarchical) .2 A5& §A7| wiLol oA X3t dyrt &5 T &4
& dellstAl gk we] gltk(Marshall RJ, 1995).

ol wHs HstuA H[$AIA (non—hierarchical) EFAWHQ  search

partition analysis(©]3d} SPAN) 7} &9 AetE it SPANS RE 7153 W9

¢

23 FelM HAY 23S Fohdes Ao, FHAFY #AF WME weEl
2o 27wl Ao R ] Sl dES & 5 e, o



A vp A go] dok= ARE 7 vk (Marshall RJ, 2001).

1.2 47 53 9 U&

B mRoqE SPANS A 4 9EF 5o g3 f84
A, tdeE 3 EA, QUESTY w41 43te} vlwsty 3 7pskoich

o] A5 8l 1994dFH 200597k AZFARNAE AN AEAS e AR

o
!
N
[
iu}
oty
i)
SiiA

4 A& (training data) 2 238 AA
=
[e)

S S8 20, WA sk A58 AR (test data) 2 ol RE Y] HEE 8l
A8k
=i A A 1 A2Me Ao A 54 8l i gel dhsiA AE sk

i, Al 2ol A Rlastaat ke A WES Aiska, Al 3%elA s SPANS
ol&4 wiFge AWdtt 18l Al 4 AA ARE 7P BT dael O
of tigt At 2t =9 vl s AFsta, wpAEre R A 5= v
THA Sl WiE AE 9 el A =g

E
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2.1.2 2AAY AAFY F34 7AA

2AxY  IAREAM  IFAAFE FAEs] Sl A=W (maximum
likelihood estimation)& ©] &3tk H¢LM2 ¢S AU o= 34T
5 FAsks Aot Fegre Hugk vEe Fall 2 Hedl, SAATe A
L FAZS plAgo|m R yA 9 AFo WY (Fisher's method of scoring) o]t
FE-3E ¥ (Newton—Raphson method) 53 #Z2 WhEZ ol FAuk o] 2]3}o]
TARES TR EE, 2001). BAAIFE FAT Fo 2AAY IR g

A4 x4 #HA(ikelihood ratio test), €= 7Y (Wald test), AFo] #HA

rlo

rlo

>
"y
>

SYNSTE B Aol WRAEY S o) g5t 2A2Y HARFY Sus
M g % ol WA Adek: Wl Agnse 77k Jlelze] weh

WE sy ZkshEa A5E Agse AaA
W

(i

9 (forward selection) 3} &

JW

=

ShE]
A |
2 TP FHRFNN FUF MRS AU b A ke $4

2
AAY (backward elimination), 2 ©AlolA W9l Ay AAE WHESPAA 57

2.1.4 AIF FES o1& EF

2A~E ARGl SAEA, 7z A AFEEE (posterior probability) & ©] &
ato] EH73 = 9k HAEd AAG (cut—off value) & 3t o] @& 7IFo=2 A

gEo] AAMEY A9 A 17 ERsta, AAREY o A 0087 2wt



2.2 H#5E HALY

2.2.1 O43d+E AR

g3 A 74 & MARS| A~Z 8¢l (spline) 35 A4A7 Aog »d

rlo

0 (klx)= 0 (klx;3)= Zﬂ]kB

j=1

9 go] mAAT. o714 ok E AZe) F4olw, BE /1A

function) =
_Jx—t,ifx >t
(z—t). = {O, otherwise’
_Jt—xifa <t
(=), = {O, otherwise
o] o EATG. 47X t= SHHEF X9 i ASAR sttolth

aEE TR A

X1 1 (o)

j=1,2,-,p

o3, Wk BRWSEe] 47 thE %2 Itk anpale) 1A @S Sl Aol
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AIC(Akaike's information criterion) & ©]&3tt} |
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ol Ay Z79% (fitted log—likelihood) 2F1l 3FxF. 18] o|ufje] A/0=
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o] ¥ AT wEAoR ANFHA T 2Y2

H =

(misclassification cost) S AAtsteh 2 B&
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Al 3% Search partition analysis

3.1 o] &3 w7

SPANZ A58 T8 2502 Ure dagselth 714 F 719 I15&
¢} g skxf 52 UE B Ad= £459 28 A3 (Boolean combinations)
< ol&ste] mHEET 7|4 et HAolw

s olpde Pz sbssch TaA HANFT olRY W
FAZF 57 AR, SR BEGoIt A%Y WY WelE AFATE s1E
oA Qe AuE olgAAL BAA AR BAL T £4S FUt &4 X

= 59 WE 2ol daid 999 BAR 0F VIR

X=A{x> C}
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E 1.m, q po°l W& F& 439 F

D1y Dy m=8 m=12 m=16 m=20
1 8 12 16 20

2 28 66 120 190

3 56 220 560 1,140
1,1 28 66 120 190
2,1 168 660 1,680 3,420
3,1 280 1,980 7,280 19,380
2,2 378 2,145 7,140 17,955
3,2 1,400 13,860 65,520 213,180
3,3 1,540 24,090 156,520 649,230
1,1,1 56 220 560 1,140
2,1,1 440 2,970 10,840 29,070
2,2,1 1,680 17,820 87,360 290,770
2,2,2 3,276 45,760 280,840 1,125,180

Aol o A m, g pol he F& ARE Fol S, 5B 44E AP B
AMow e v AFS FE A Berd s)FA
i(P)= — PlogP— (1~ P)log(1— P)
2 Abg

G:Z.(PS)_PAZ.(PS‘A)_PA’Z.(PS‘A,)

2 olgath. o714 PS5 P ASH A'S SEOI, Py, % Pyt AS A
oL W 59 AR BT AN m, ¢ pol B BE A Ao 5
e !

ol sl ok BF T ol% b A S e ATE Rtk

=

o
o

-



3.4 23 37|19 A

HAge] B AFS = FHA 2 A77 a3 AR AE g $l6)

o3 B c7b b Holdel weh ekt 718712 oln 71871 ek A
©7h AokAw 1 AR ol GE Az e ¥ ARe Aead
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4.1 A5 U AL

A AR AE A 1994d 5€5E 20059 9€ Atolo] ARARE wo
124,121 9] AZAZ (5= vgow Fxy 1458 71 2o ARE do}

oo
o
wW
—
A=)
of
=
>
)
o
o
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rL
e
o
>
>
o
Sl
™
odk
Mjia
fto
o
N
N
ol
=
M}t
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Alslstol #HFA R 40939 = A AR ARSIH. 4,093% T AW B
x5 Aund AW s 50190l v AAE 3,592tk B w=RelAE
A7 B T ERe, BRE AdE A fdte] 4,093 ARE 101
ol v ERZ Y& thre] A8kt (Picard RR and Berk KN, 1990) £d& #As

oM el AW WA= 25190)aL, ASE ARAAM Y HEW A= 2507 S

HA A= g A5 A58 A=
g apdg 3,592 (87.76%) 1,795 (87.73%) 1,797 (87.79%)
R kA 501 (12.24%) 251 (12.27%) 250 (12.21%)
7l 4,093 (100.0%) 2,046 (100.0%) 2,047 (100.0%)

1.2 B4e] 29 AR F=

A fa JEe] GHA A4H A WS wEo R ARPN FReA
Nz AR, Fol A4, W% AL BAAA A4, EREY AL dab 2 Aded

AAh 4 A = A4 BR 3RS AMESE. (E 312 A% Al

m



AAL S = W SR Sh=
JNZA R sex 4
age A%
E NAA} RBC red blood cell Sk R
Hb hemoglobin A EFZEH
Hct hematocrit FutEAYE
MCV mean corpuscular volume 348184
MCH mean corpuscular e R
hemoglobin
MCHC mean corpuscular B E R e R
hemoglobin concentration
WBC white blood cell ul ] S
LYM lymphocyte Yz p
EOS eosinocyte FA
BAS basophil leukocyte SAT
platelet platelet Ry
A} 2 32 Na sodium UYEF
K potassium o
Cl chlorine A4
CO; carbon dioxide o|Aks} e A
Ca calcium Eanty
P phosphorus Ql
glucose blood glucose g
BUN blood urea nitrogen g8 444
creatinine creatinine A otEd
uric acid uric acid Q4




E 3. A7 AR (AH)
AALE 7 R St=
V7)1 A T.protein total protein F ko
albumin albumin Sl |
T.bilirubin total bilirubin T
Alk.phos alkaline phophatase A A E AT ERA
AST aspartate oA 32 O_] E
aminotransferase ofn| - ol g A
ALT alanine aminotransferase &Ehdoln]-HolgA
gamma— mt—
r—GT glutamyl transferase =FEFY ol as
LDH lactic dehydrogenase A g h
FH A= T.cholesterol total cholesterol FEYAHE
triglyceride triglyceride A
HDL high—density lipoprotein ZLHEZZIAHE
vl A} HBsAg hepatitis b virus BEZtS wholg~
AntiHBc BRI CEA
AntiHCV antihepatitis C virus CFd A
Zors a —FP alpha—fetoprotein &by} — gfj ot
CEA carcinoembryonic antigen Ejo}Adeterl
w A SG specific gravity H 5
pH hydrogen ion G0l EA S
concentration
protein protein R
urine glucose urine glucose o9
ketone ketone body A=A
blood occult blood g
urobilinogen  urobilinogen 2y -4
bilirubin bilirubin e 7l
nitrite nitrite ot
UWBC white blood cell Wy S
| family history 75
drinking =79
excercise 5o




4.3 AA Ag9 FtolAF A3

4,093 AA ARE AAAAR] VS 7xE 9 P SAVES F9

5109 Weg F Y WF

Fu
£
-
2
i
[
~N
N
rlo
™
i
=
oX,
o
32
i

&4 Mg 2 Ve
WS ] 7% ERSpIE
sex ESh o]
age Al >=40 <40
6 W <4.7 or >6.1 9@ 4.7-6.1
RBC “IOML ) g or >54 o] 1 4.2-5.4
o Yooy
T L
Het % W <42 or >52 W 42-52
o] 1 <37 or >47 o] 1 37—47
MCV fl. <80 >=8
MCH pg <27 >=27
MCHC g/dl. <33 >=33
WBC x10%uL  >11 <=11
LYM % <19 or >48 19-48
EOS % >7 <=7
BAS % >1.5 <=1.5
platelet 10°ul <130 >=130
Na mM/L <135 or >145 135—145
K mM/L  <3.5 or >5.5 3.5—5.5
Cl mM/L <98 or >110 98-110
COg mM/L  >30 <=30
Ca mg/dl.  <8.8 or >11 8.8—11
P mg/dL  <2.5 or >4.5 2.5-4.5
glucose mg/dL. <70 or >110 70—-110
BUN mg/dL <5 or >25 5-25
creatinine mg/dl.  >1.4 <=1.4
uric acid mg/dL  >6 <=6




X 4. WFe 28 71E (A
e 9] 371+ =715
T.protein g/dl. <6 >=6
albumin g/dl.  <3.3 or >5.3 3.3—5.3
T .bilirubin mg/dL  >=1.2 <1.2
Alk.phos IU/L  >115 <=115
AST/ALT /L >1 <=1
0
y ~GT wr © 7 D
o : >35 1 <=35
LDH U/ >455 <=455
T.cholesterol mg/dL  >=200 <200
triglyceride mg/dL <140 >=140
HDL mg/dL. <30 >=30
HBsAg %4 =7
AntiHBc FA =7
AntiHCV e w73
a —FP IU/L  >20 <=20
CEA ng/mL  >=5 <5
SG <1.003 or >1.030 1.003—1.030
pH >8 <=8
protein %A =4
urine glucose A =4
ketone A =4
blood AR =74
urobilinogen EU/dl  >=0.2 <0.2
bilirubin A =43
nitrite e =73
UWBC %4 =
family history - =
drinking SFEH T A~ 1ROl 19
excercise st 5o et




o[- F O E i 5171 Wl ek JholAlw A Ade [E 519 Zvh ARE B
W sex, LYM, platelet, K, Ca, albumin, T.bilirubin, Alk.phos, AST/ALT, rGT,
LDH, T.cholesterol, triglyceride, HDL, HBsAg, AntiHBc, AntiHCV, «FP, CEA,
ketone, urobilinogen, bilirubin, family history, drinkingollX 7+ A3 1)

MY kel RO Aol Gl Aom vebg

E 5. H5HHT FolAwHA
HZH4H (n=3,592) W (n=501)

EAR W= (%) RS (%) To2E
sex 1,919 (53.42) 329 (65.67) 0.0001
age 2,902 (80.79) 404 (80.64) 0.9356
RBC 1822 (50.72) 259 (51.70) 0.6833
Hb 571 (15.90) 67 (13.37) 0.1447
Hct 1,116 (31.07) 141 (28.14) 0.1836
MCV 63 ( 1.75) 6 (1.20) 0.3649
MCH 78 (2.17) 6 (1.20) 0.1498
MCHC 402 (11.19) 50 (9.98) 0.4177
WBC 65 (1.81) 8 (1.60) 0.7360
LYM 379 (10.55) 86 (17.17) 0.0001
EOS 42 (1.17) 5 ( 1.00) 0.7361
BAS 8 (0.22) 1 (0.20) 1.0000
platelet 52 ( 1.45) 85 (16.97) 0.0001
Na 114 ( 3.17) 13 ( 2.59) 0.4839
K 28 (0.78) 9 ( 1.80) 0.0385
Cl 67 ( 1.87) 13 ( 2.59) 0.2691
CO2 120 ( 3.34) 18 ( 3.59) 0.7697
Ca 77 (2.14) 24 (4.79) 0.0003
P 132 ( 3.67) 25 (4.99) 0.1510
glucose 454 (12.64) 64 (12.77) 0.9320
BUN 29 (0.81) 7 (1.40) 0.1969
creatinine 125 (3.48) 10 ( 2.00) 0.0815
uric acid 831 (23.13) 114 (22.75) 0.8499




b

5. HEWo FholAFHAY (A%)

H|ZHEH (n=3,592) 74 (n=501)
i W= (%) RS (%) To2E
T.protein 13 (0.36) 3 (0.60) 0.4341
albumin 19 (0.53) 9 (1.80) 0.0013
T.bilirubin 513 (14.28) 103 (20.56) 0.0002
Alk.phos 187 (5.21) 74 (14.77) 0.0001
AST/ALT 1,858 (51.73) 228 (45.51) 0.0091
r—GT 714 (19.88) 184 (36.73) 0.0001
LDH 195 (. 5.43) 56 (11.18) 0.0001
T.cholesterol 1,444 (40.20) 148 (29.54) 0.0001
triglyceride 2,179 (60.66) 366 (73.05) 0.0001
HDL 48 ( 1.34) 17 ( 3.39) 0.0006
HBsAg 151 ( 4.20) 245 (48.90) 0.0001
AntiHBc 2,117 (58.94) 403 (80.44) 0.0001
AntiHCV 27 (0.75) 65 (12.97) 0.0001
a —FP 1 (0.03) 33 (6.59) 0.0001
CEA 232 ( 6.46) 56 (11.18) 0.0001
SG 4 (0.1D 0 (0.00) 1.0000
pH 36 ( 1.00) 8 ( 1.60) 0.2267
protein 381 (10.61) 66 (13.17) 0.0844
urineglucose 101 ( 2.81) 15 ( 2.99) 0.8179
ketone 168 ( 4.68) 40 (7.98) 0.0016
blood 1,154 (32.13) 143 (28.54) 0.1063
urobilinogen 117 ( 3.26) 47 ( 9.38) 0.0001
bilirubin 112 ( 3.12) 48 ( 9.58) 0.0001
nitrite 25 (0.70) 4 ( 0.80) 0.7746
UWBC 435 (12.11) 67 (13.37) 0.4195
family history 198 ( 5.51) 243 (48.50) 0.0001
drinking 548 (15.26) 164 (32.73) 0.0001
exercise 1,968 (54.79) 296 (59.08) 0.0702
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2,046 8 FHE AmCA FrelAlwAY Ads [ 613 Zh o] FelA #9
3l z}o]E K<l sex, LYM, platelet, T.bilirubin, Alk.phos, AST/ALT, rGT, LDH,
T.cholesterol, triglyceride, HBsAg, AntiHBc, AntiHCV, «FP, CEA, ketone,
urobilinogen, bilirubin, family history, drinking ©]% 20709 WS B o] &

sk,

% 6. FHE A5 SHATY FtolAlEAA
HZH®W (n=1,795) ¥ (n=251)

g N (%) N (%) T gE
sex 919 (51.20) 165 (65.74) 0.0001
age 1,447 (80.61) 194 (77.29) 0.2160
RBC 902 (50.25) 133 (52.99) 0.4165
Hb 274 (15.26) 32 (12.75) 0.2952
Hct 552 (30.75) 72 (28.69) 0.5053
MCV 33 (1.84) 2 (0.80) 0.3051
MCH 41 ( 2.28) 3 (1.20) 0.2653
MCHC 207 (11.53) 19 (7.57) 0.0607
WBC 37 ( 2.06) 5 (1.99 0.9422
LYM 186 (10.36) 54 (21.51) 0.0001
EOS 25 (1.39) 3 (1.20) 1.0000
BAS 6 (0.33) 1 (0.40) 0.6005
platelet 27 ( 1.50) 38 (15.14) 0.0001
Na 59 (3.29) 8 (3.19 0.9338
K 13 (0.72) 5 (1.99 0.0596
Cl 39 (2.17) 6 (2.39) 0.8256
COy 54 (3.0D 7 (279 0.8481
Ca 41 ( 2.28) 8 (3.19 0.3807
P 66 ( 3.68) 10 ( 3.98) 0.8095
glucose 205 (11.42) 28 (11.16) 0.9014
BUN 15 (0.84) 3 (1.20) 0.4768
creatinine 64 ( 3.57) 4 (1.59) 0.1026
uric acid 403 (22.45) 57 (22.71) 0.9270
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A NE (%) W= (%) o 2E
T.protein 6 (0.33) 1 (0.40) 0.6005
albumin 7 (0.39) 3 (1.20) 0.1139
T.bilirubin 251 (13.98) 53 (21.12) 0.0029
Alk.phos 81 (4.51) 41 (16.33) 0.0001
AST/ALT 947 (52.76) 107 (42.63) 0.0026
r—GT 343 (19.1D 97 (38.65) 0.0001
LDH 100 ( 5.57) 31 (12.35) 0.0001
T.cholesterol 702 (39.11) 74 (29.48) 0.0032
triglyceride 1,091 (60.78) 175 (69.72) 0.0063
HDL 24 (1.34) 6 (2.39) 0.2535
HBsAg 75 (4.18) 113 (45.02) 0.0001
AntiHBc 1,061 (59.11) 199 (79.28) 0.0001
AntiHCV 14 (0.78) 33 (13.15) 0.0001
a —FP 0 ( 0.00) 12 (1 4.78) 0.0001
CEA 110 ( 6.13) 29 (11.55) 0.0014
SG 0 (0.00) 0 (0.00)

pH 20 (1.1D) 4 (1.59) 0.5255
protein 195 (10.86) 29 (11.55) 0.7429
urineglucose 47 ( 2.62) 10 ( 3.98) 0.2182
ketone 83 (4.62) 22 (8.76) 0.0054
blood 621 (34.60) 72 (28.69) 0.0638
urobilinogen 66 ( 3.68) 22 (8.76) 0.0002
bilirubin 61 ( 3.40) 25 (9.96) 0.0001
nitrite 19 ( 1.06) 0 (0.00) 0.1553
UWBC 234 (13.04) 36 (14.34) 0.5668
family history 99 ( 5.52) 122 (48.61) 0.0001
drinking 273 (15.21) 85 (33.86) 0.0001
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45.1 Z2AAY 3AEH

GAA ZAAE 3| FEAMo|ME LYM, platelet, Alk.phos, HBsAg, AntiHCV,
family history, drinkinge] FE™H o] AIAt= Yebstth, MeE w42 A

9 gelsEe [ 7139 ok

E7HAA ZALE TR A L) W A

Variable Coefficient Standard error Wald Chi-Square P—value
LYM 0.6276 0.2412 6.7736 0.0093
platelet 1.0963 0.3960 7.6648 0.0056
Alk.phos 1.2115 0.3051 15.7644 <.0001
HBsAg 2.9003 0.2150 181.8968 <.0001
AntiHCV 3.7193 0.3831 94.2768 <.0001
family history  2.4572 0.2080 139.6128 <.0001
drinking 1.1957 0.2057 33.7863 <.0001
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)

g3 A EA o A= Alk.phos, HBsAg, AntiHCV, family history, drinking©]

AW LA SIERJAR o] Fol Rl AuEgit. 4 W] VAgee] 3]

[3% 8] %ot

(x—1t), (t—x),
Alk.phos —1.355 0
HBsAg -3.036 0
AntiHCV —3.766 0
family history —-2.129 0
drinking —-0.831 0




4.5.3 Quick unbiased efficient statistical trees
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4.5.4 Search partition analysis

SPANeA &= WIFAESE Sol27k FHu7h =& A Ml My 572 o]Foxl Ry&

dgstglny. Aded

e

AWZ A 9)¥ A= platelet, HBsAg, AntiHCV, « —FP,
family history® ol& §-& A& o] §3sto] ndstd

MRS S 0 B whelY A= or 7FEE = or
CHATAFA=%4 or F4¥<130(10°/ul) or
&ote|obd whHi>20 (TU/L)

AR ASdE 0 BEASY whel¥A=54 and 7FE =% and

C¥ATAN=24 and 42H>=130(10°/ul.) and
el <=20 (TU/L)

e
=)
fu

o

olth. [C1¥ 2] SPANOIA A1 d 3 sl e =n5 Hepd Zlojt,

19 2. SPANOIA A7y g e =)

@ Ty,5=.852 ,.497
Ffamilyhi_yes

Ty.5=.801 ,.490
HBsAg_yes

] Ty,5=.555 ,. 493
platelet_yes

Ty.5=.702 457
= AmiHCW _yes
(2214 || Ty.s=1.00 0.00
EFFEEE 0

aFP_vyes
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drinking¥} Alk.phos7} SPANS A 2]3t 3714 oA Xl 1xtel platelet
7 LYM, a—FP7} Aewglc),

% 9. 1WA A A Azt
Model Risk factor
Logistic HBsAg AntiHCV Family history drinking
regression Alk.phos platelet LYM
Polychotomous HBsAg AntiHCV Family history drinking
regression Alk.phos
HBsAg AntiHCV Family history drinking
QUEST
Alk.phos
HBsAg AntiHCV Family history platelet
SPAN
a —FP
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E 1L AT AET HHTE AR
o o False False Total
Model Sensitivity  Specificity ) o
negatlve positive accuracy
Logistic
) 42.8 99.1 57.2 0.9 92.2
regression
Polychotomous
) 55.6 97.3 44.4 2.7 92.2
regression
QUEST 42.8 98.4 57.2 1.6 91.6
SPAN 81.6 89.1 18.4 10.9 38.2
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FA~Y IATA, vEFE IAEA, QUEST, SPANS W A Az
HBsAg, AntiHCV, Family history’} &2 o2 AMeFQIt}, o] 371 AFE 7}X
3 AN R ARE 2 FlE AR 2AAY AR gId5FE
Mol =t 36.72 ZA uhgkal, QUEST W es 2952 7Hd wial, SPAN
o] WMAEF 76.9% ymA EF Adel vlE] 2¥] = =A JEEth e
SPANS 7-¢ 88.5% EAAYH I|FEAcY vdrsE 37EAY 91.05% W
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X 12, A7HASH A gE AR duy Wgy BAEAY(EEE A7)
o o False False Total
Model Sensitivity  Specificity ) o
negatlve positive accuracy
Logistic
. 36.7 98.6 63.3 1.4 91.0
regression
Polychotomous
) 36.7 98.6 63.3 1.4 91.0
regression
QUEST 29.5 99.4 70.5 0.6 90.8
SPAN 76.9 90.1 23.1 9.9 88.5

* Logistic regression, Polychotomous regression, QUEST, SPAN
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Model Sensitivity  Specificity ) o
negative  positive  accuracy
Logistic
. 40.4 98.6 59.6 1.4 91.5
regression
Polychotomous
. 40.4 98.6 59.6 1.4 91.5
regression
QUEST 32.8 99.3 67.2 0.7 91.2
SPAN 80.8 90.3 19.2 9.7 89.1

x Logistic regression, Polychotomous regression, QUEST, SPAN
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o o False False Total
Model Sensitivity  Specificity ] o
negative  positive  accuracy
Logistic
. 48.2 97.7 51.8 2.3 91.6
regression
Polychotomous
. 54.6 97.3 45.4 2.7 92.1
regression
QUEST 43.4 98.7 56.6 1.3 91.9
SPAN 86.9 72.6 13.1 27.4 74.3

* Logistic regression, Polychotomous regression, QUEST
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o o False False Total
Model Sensitivity  Specificity ) o
negatlve positive accuracy
Logistic
. 49.6 97.9 50.4 2.1 92.0
regression
Polychotomous
) 55.6 97.3 44.4 2.7 92.2
regression
QUEST 42.8 98.4 57.2 1.6 91.6
SPAN 89.2 71.7 10.8 28.3 73.9

* Logistic regression, Polychotomous regression, QUEST
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Logistic
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regression
QUEST 29.5 99.4 70.5 0.6 90.8
SPAN 78.5 39.0 21.5 11.0 87.7
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Model Sensitivity  Specificity ) o
negatlve positive accuracy
Logistic
. 46.4 98.3 53.6 1.7 92.0
regression
Polychotomous
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regression
QUEST 32.8 99.3 67.2 0.7 91.2
SPAN 81.6 89.1 18.4 10.9 88.2
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Logistic
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regression
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regression
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regression
QUEST 54.0 97.1 46.0 2.9 91.8
SPAN 89.6 63.9 10.4 36.1 67.1
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ABSTRACT

Assessment of utility of SPAN for classification of

risk group for the development of liver cirrhosis

You, Young Ae
Dept. of Biostatistics and Computing
The Graduate School

Yonsei University

The statistical predictive methods were used to find the risk factors
related with disease and to generate predictive probabilities of those
diseases. Logistic regression 1s the most commonly used method for
predicting the probability of diseases in the medical fields. Also, data—driven
methods, such as classification and regression trees(CART) have been used
to 1identify subjects at increased risk of diseases. However, both of
regression and tree models have their specific limitations in spite of their
advantages.

Recently, an alternative approach called by search partition analysis(SPAN)
1s suggested, which is based on direct non—hierarchical search algorithm to
identify subgroups at risk. SPAN searches subgroups among different
Boolean combinations of risk factors. It was known that SPAN had an
advantage that its decision rules are usually more interpretable than those of
other methods, especially in medical problems that interpretability of decision
rules is very important.

In this thesis, SPAN was compared against the performance of the other 3



methods; logistic regression, polychotomous regression and quick unbiased
efficient statistical trees. We applied these methods to the real clinical data
composed of 4,093 individuals who received the screening test in first and
then visited Yonsei University Medical Center for check—up liver cirrhosis
from May 1994 to September 2005. The performance of SPAN and that of
any other methods were compared and the measures of performance were
sensitivity, specificity, and accuracy. In the results using SPAN, the findings
identified by the risk factors for liver cirrhosis were HbsAg, AntiHCV,
Family history, platelet and « —FP. And we found that the sensitivity using
SPAN were much higher than those of other methods in various data sets.

In conclusion, as long as it works, the performance of SPAN should make

sense In the context of medical diagnosis and prognosis.

Key words : SPAN, Logistic regression, polychotomous regression, QUEST,

Sensitivity, Specificity, Accuracy
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