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sex 0.1537 0.0370 18.05 0.0847 0.2299 0.0001

WA bioAstet bioALTO] dadee] of -77%% =7 detdal glof tsa1h
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el FAl wjiol bioAstE AlSlEla ZA| A~ 3755 Aot 7+ A
7Hd 4eE wel FE Risk FactorzE 1+ 715 X< BioAlb$l o 1 9je]
A 7ls FAEF AAAF BMIL A FA9 mg4A FAE Fol 1 A
o 9¥E F+ F & Risk Factor2 F8¥ojxth o2 g Risk Factor 52 3t
e =EEA on dFE AEE I A3 gA R H=TE FE9 R
Factorg 7HAaL A= Aoz Wit
422 3t A& AdS A v 2Y
293 HERYS ol % 3 A% By wY
1 30.7% 33.9%
0 69.3% 66.1%
1 2393 2645
0 5413 5161
Total 7806 7806
|
BMI
|
| <965 | [>=965]
I I
1 14.3% 16.9% 1 50.2% 52.9%
0 85.7% 83.1% 0 49.8% 47.1%
1 608 696 1 1785 1949
0 3645 3426 0 1768 1735
Total 4253 4122 Total 3553 3684
I I
BioALT
| I I I
[<2205] [<2205] | <225 | [>=225]
I I
1 11.4% 14.7% 1 46.7% 42.71% 1 38.0% 38.5% 1 67.1% 66.2%
0 83.6% 85.3% 0 53.3% 57.3% 0 62.0% 61.5% 0 32.9% 33.8%
1 446 556 1 162 140 1 781 683 1 1004 1266
0 3460 3238 0 18 188 0 1275 1089 0 493 646
Total 3906 3794||Total 347 328 Total 2056 1772]||Total 1497 1912
I I I
BioALT BMI
I I I I I I
<295 | [>=295] | < 1465 | [>= 146.5] | < 20.05 |[>= 20.05]

1 382% 34.9% 1 684% 56.3% 1 29.2% 29.9% 1 50.1% 54.4% 1 57.8% 57.8% 1 77.8% 765%
0 61.8% 65.1% 0 31.6% 43.7% 0 70.8% 70.1% 0 49.9% 45.6% 0 42.3% 42.2% 0 222% 235%
1 95 73 1 67 67 1 348 342 1 433 341 1 462 606 1 542 660
0 154 136 0 31 52 0 843 803 0 432 286 0 338 443 0 155 203
Total 249  209||Total 98 119||Total 1191 1145][ Total 865 627|| Total 800 1049(] Total 697 863
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45 wwl WA BMI BioTrig, BioAlt 37§¢] Risk Factor =5ol u}a}
I £ 4 9tk WA BMI X7} 965 Hu} #}
BioTrig 7} 2205 ®o} ztow 7bdgke] e @A7sivta F=4s 2 5
w WA BMI A7} 665Kt 23 BioALT 43 9A] 2258t = BMI
7F oAl 2058 2 A5 1 dgel 97 ol Fobe AoE YFERYS
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t
tlo
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423 b A AdS fja] AAY =Y
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e
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B 64
B.62
B GBI
B.5H
B.56
BG4
B.52
L
B, 48
B, 16

B, 44

Member

I—THin — ®Walid I

N7bo] 9% 7k A3 I 23 oA Validation Setd #1227} iteration©]

109 A9 HAAxE dehuda ok F, 1099 wrERAS T3 Asgkel A
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¥5. 1+4 3 8-S 93k Validation Set Classification Table

predicted

Model probability specificity sencitivity ngglast?ve pctgli?i?/e Ac-L?Jtri;Icy clas’i‘gilcs:tion
L 0.1 3497 95.20 65.03 480 55.38 4462
0 0.2 55.86 89.26 4414 10.74 67.18 3282
G 0.3 69.70 80.34 30.30 19.66 73.30 26.70

04 80.39 68.88 19.71 3112 76.43 2357

I 05 87.19 56.75 12.81 4325 76.88 2312

S 06 92.09 4371 791 56.29 75.70 24.30
T 0.7 95.74 31.15 4.26 68.85 73.86 26.14
0.8 97.69 19.58 2.31 80.42 71.23 28.77

! 09 99.19 8.62 0.81 91.38 68.50 3150

C 1.0 100.00 0.00 0.00 100.00 66.12 3388
0.1 0.00 100.00 100.00 0.00 3388 66.12

0.2 62.74 78.98 3726 21.02 68.24 31.76

T 03 78.30 66.05 21.70 3395 74.15 25.85
04 86.57 55.12 1343 44.88 75.92 24.08

R 05 86.57 55.12 1343 44.88 7592 24.08
E 06 90.95 4325 9.05 56.75 74.79 2521
0.7 96.07 24.95 393 75.05 71.98 2802

E 08 100.00 0.00 0.00 100.00 66.12 3388
09 100.00 0.00 0.00 100.00 66.12 3388

10 100.00 0.00 0.00 100.00 66.12 3388

0.1 39.66 94.44 60.34 5.56 5822 4178

N 02 55.98 8851 4402 11.49 67.00 33.00
E 03 65.76 8227 3424 17.73 71.36 2864
04 76.67 70.06 2333 29.94 74.43 2557

U 05 83.18 60.30 16.82 39.70 7543 2557
R 06 89.01 49.19 10.99 50.81 7552 24.75
0.7 94.56 3376 5.44 66.24 73.96 26.04

A 08 98.95 8.39 1.05 91.61 68.26 31.74
L 09 100.00 0.00 0.00 100.00 66.12 3388
10 100.00 0.00 0.00 100.00 66.12 3388
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Valid n n/N Valid n n/N

ALT 1030 188 18.25% 109 10.58%
ALB 1030 274 26.60% 124 12.03%
BMI 1030 188 18.25% 120 11.65%
CHOL 1030 131 12.71% 96 9.32%
CO2 1030 98 9.51% 135 13.10%
GLUCOSE 1030 153 14.85% 118 11.45%
HDL 1030 186 18.05% 117 11.35%
T4 1030 56 5.43% 66 6.40%
Trig 1030 118 11.45% 96 9.32%
Uric 1030 131 12.71% 117 11.35%
FVC 1030 140 13.59% 118 11.45%
Mean 14.67% 10.72%
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F7. WA ARl A e Ht e E&

k7 sS4 N P-value < 0.1 5th N B QA& positive N HiF Q228 negative N Hit Q218
ALT 1030 188 82 0.466 26 0.434 56 0.481
ALB 1030 274 106 0.028 35 0.028 71 0.029
BMI 1030 188 80 0.595 18 0.183 59 0.720
CHOL 1030 131 44 0.065 10 0.088 34 0.058
CO2 1030 98 29 0.056 9 0.045 20 0.061
GLUCOSE 1030 153 65 0.060 17 0.109 48 0.042
HDL 1030 186 73 0.100 26 0.104 47 0.098
T4 1030 56 18 0.093 7 0.079 11 0.102
TRIG 1030 118 45 0.165 11 0.191 34 0.157
URIC 1030 131 60 0.079 16 0.074 44 0.081
FVC 1030 140 65 0.033 19 0.035 47 0.033

WA 47 e AlAE 7EA AL s 10308 o AXIAE fFo] A1 (P-value < 0.1)
7Ne7E 7FA 1 Y= AAFAHY 4= Risk Factorol]l wel 2k7he] xpolx= 9l xqt
eF 56 ~ 274707F EA 5}
Ao 71E&718 M AZ3AAA 5 AA SHA A3 HE we F=((6th N) 29

~106M o2 o5S EFd HFANES Tl 2 AdAY. Risk Factorel wheh
551

R
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oo
il
F
FU
i
&
3
O,
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1o
4
s

ol7b 6¥ Al ARARES etk 7Hg Stell A Al =4 ¥ Risk Factore] gk}
AA e AES oo FoA AHE 4 9it)
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F8. 6WA AlFelA ] Ht e A&

7158 N P-value < 0.1 6th N B A& positive N B AE negative N B A&
ALT 1030 188 29 0.828 10 0.620 19 0.938
ALB 1030 274 36 0.054 15 0.058 21 0.051
BMI 1030 188 0 . 0 . 0
CHOL 1030 131 18 0.128 4 0.131 14 0.127
Cco2 1030 98 6 0.091 1 0.065 5 0.096

GLUCOSE 1030 153 29 0.094 10 0.077 19 0.103
HDL 1030 186 27 0.188 8 0.173 19 0.194

T4 1030 56 5 0.177 2 0.084 3 0.240
TRIG 1030 118 22 0.293 6 0.273 16 0.301
URIC 1030 131 30 0.163 10 0.143 20 0.173
FVC 1030 140 0 . 0 . 0
FAE 6HA AHe] oA&S AHEW O 54% ~ 82.8%= Risk Factorl

et = eabgo] AEs] A dEtdal gles s & ¢ vk

A g B ARE ARt b4 VX Jogx®l Aol

AT v&e HF 1527%SF 1589% = AAF ol APmgo] Hg A HS
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16.50%
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3#10. Log X el Aol 5w Al el Ao B &

7158 N P-value < 0.1 5th N H QA& positive N Hit 228 negative N Hit Q3-8
ALT 1030 226 86 0.223 26 0.234 60 0.218
ALB 1030 232 92 0.014 34 0.012 58 0.015
BMI 1030 170 76 0.378 21 0.215 56 0.436

CHOL 1030 123 40 0.030 12 0.037 28 0.027
co2 1030 94 25 0.041 8 0.039 17 0.043

GLUCOSE 1030 155 67 0.034 22 0.051 45 0.026

HDL 1030 189 76 0.045 27 0.046 49 0.045

T4 1030 229 103 0.267 29 0.261 74 0.269
TRIG 1030 112 42 0.111 10 0.142 32 0.101
URIC 1030 130 55 0.047 17 0.045 38 0.048
FvC 1030 142 63 0.013 21 0.013 42 0.073

|

9 et 6uA AZPANAL FAE gt AA gke] eAEe Hun
ALBS} 2& FA% eabgo] 24%= v Yehn vk 2elu Solets) 5
A AHAA Ee 98-S UEhiE BMI £47F 4 048 (579%)E tehh
Sli=d] ot o BATAe F7b 16702 U A Uehda glolA thAl Sample

Size® E9 ¥ A nHe) Hobd Ao AzH oAU

5=

to

¥11. Log X ghroll A2l 6HAl Ao Ao Hit 2318

H7lsMaE N P-value < 0.1 6th N P+ o AE positive N Bt Q28 negative N HiF QA48
ALT 1030 226 31 0.350 11 0.326 20 0.363
ALB 1030 232 28 0.024 11 0.021 17 0.025
BMI 1030 170 16 0.057 3 0.063 13 0.056

CHOL 1030 123 0 . 0 . 0 .
Cco2 1030 94 2 0.048 1 0.086 1 0.010

GLUCOSE 1030 155 30 0.046 13 0.054 17 0.039

HDL 1030 189 18 0.196 5 0.310 13 0.153
T4 1030 229 0

TRIG 1030 112 . 0 . .

URIC 1030 130 24 0.083 7 0.084 17 0.083

FVC 1030 142 0 0 0
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A ALBS 2o 539

2 AR eags AHE vk W

o] 1.9%% A473s] A yehtal glem Fve
T4 wvE AHez e o3-S e
Stk

T12. VX ol Ao 5MA Aol e HiE 23S

7158 N P-value < 0.1 5th N B A& positive N B AE negative N B A&
ALT 1030 210 87 0.331 29 0.319 58 0.337
ALB 1030 275 104 0.019 35 0.019 69 0.020
BMI 1030 178 79 0.419 19 0.130 60 0.511
CHOL 1030 127 42 0.045 11 0.055 31 0.042
Cco2 1030 104 31 0.048 11 0.040 20 0.053

GLUCOSE 1030 156 68 0.041 20 0.064 48 0.032
HDL 1030 189 74 0.066 24 0.061 50 0.069
T4 1030 91 33 0.200 10 0.171 23 0.213
TRIG 1030 119 45 0.150 11 0.205 34 0.133
URIC 1030 141 64 0.066 18 0.067 46 0.066
FVC 1030 141 62 0.022 20 0.023 42 0.022
wg oA AHIA AEE RAws A @il oA8e AMuw ALB

FA 9 A% 36%, Co2 64%=2 2 o248 YEhfa 938 & 5 Ak
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H13. VX dolAe 6MAl A dol e HF o3&

RS N P-value < 0.1 6th N 3 2x& positive N Hi 248 negative N Hi L 4-&
ALT 1030 210 33 0.537 12 0.427 21 0.601
ALB 1030 275 34 0.036 13 0.039 21 0.034
BMI 1030 178 0 . . 0 .
CHOL 1030 127 16 0.088 0.100 13 0.085
CcO2 1030 104 5 0.064 1 0.119 4 0.050

GLUCOSE 1030 156 28 0.067 11 0.073 17 0.063
HDL 1030 189 25 0.128 7 0.116 18 0.133

T4 1030 91 8 0.347 3 0.205 5 0.432
TRIG 1030 119 20 0.267 6 0.404 14 0.208
URIC 1030 141 29 0.126 9 0.110 20 0.133
FVC 1030 141 0 0 0
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2]8. Logistic Regression
-31 -

ol A AREE o] A=

[S]

0,= expla;+ By X;+ BpxX; + B X+ -
L




g% X (= AX)°l AHgEAE = e e A= dAAAFE R, B log

k4= root ¥4 5ol HojFE ¢

;= expla;+ B AX ) + B AX ) + B AX iy + = + &l

]‘;—]—’ f(Xm_]) = Ay, + Bmlx T
or AX,) = an+ BuxVT
or AX,) = a,+ Buxlog T

or AX) = Xw;

2110. 9 4=4E E3+ Logistic Regression

61': eXp[az’—l—BilX( ay, + ﬁmll>< T )+BZZX( Ay, + BleX T)
+Ba<(aw+ Bus*T)+ - + €

211 Vx AF2H S £33 Logistic Regression

0= exp[a,--i-ﬁﬂx( @yt B * \/7“)—1—,8,2% @y + B % \/?)
+ Bax( a, + Bm:ﬂx\/?‘)"' -t Ez‘]
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6.1.1 4WA A4S Bl 249 kel Logistic 1+ 4% o5 w

214, 414 ZF74%kS B3 Logistic Regression

;= expla;+ B AX ) + B AXop) + By AX3p) + - + el

0;= expla;+ BaxX (T B X (apj + B X g+ - + el

¥14. 4317 SAHFS F3F Logistic Regression 4 2}

Parmeter Estimate SE Wald %% CL p-value
chi-square Lower upper
Intercept -3.1463 0.8316 14.31 -4.7761 -1.5164 0.0002
Fve -0.0146 0.0058 6.26 -0.0260 -0.0031 0.0124
BMI 0.0661 0.0077 72.64 0.0509 0.0813 0.0001
BioCreat -1.0920 0.5069 4.64 -2.0856 -0.0984 0.0312
Biouric 0.2599 0.0726 12.82 0.1176 0.4022 0.0003
BioAlt 0.0211 0.0051 16.60 0.0109 0.0312 0.0001
BioLdh -0.0016 0.0007 4.44 -0.0032 -0.0001 0.0351
BioTrig 0.0053 0.0009 2875 0.0033 0.0072 0.0001
age 0.0379 0.0088 18.31 0.0206 0.0553 0.0001

A AAASAFBMD e #J71E FA1 =8d HZFEFve) Astet

X
ARAL TiAE F dEE T sl A#otEld 2] (Creat), H71%5 3Q1 ALT,

b

AF =X (bioUric), @A A2 X (BioTrig, BioHdl) o] 7+d3le] 43S F=
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cut-off value 04 A 7+4d3 B389 accuracy’} 70.69% % vz E=A
Bty glow 3F H3S BEP o) 9= &8, S Sensitivity 7} 74.48% = H]

w7 w7 et g,

15 49 A =AH%S E3 Logistic Regression Classification Table

Predicted fals fals Total Miss
Pigblacbielity specificity sencitivity naeg;gtive paogi‘?tive A(c)ciracy Cl::sbification
0.1 24.70% 96.17% 75.30% 3.83% 50.09% 49.01%
T 0.2 49.85% 92.08% 50.15% 7.92% 64.85% 35.15%
; 0.3 65.51% 83.06% 34.49% 16.94% 71.74% 28.26%
i 0.4 77.86% 67.49% 22.14% 32.51% 74.17% 25.83%
Iil 0.5 85.99% 52.73% 14.01% 47.27% 74.17% 25.83%
n 0.6 92.32% 42.35% 7.68% 57.65% 74.56% 25.44%
g 0.7 95.63% 30.33% 4.37% 69.67% 72.42% 27.58%
g 0.8 98.49% 17.21% 1.51% 82.79% 69.61% 30.39%
t 0.9 99.25% 6.56% 0.75% 93.44% 66.31% 33.69%
1.0 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
0.1 28.42% 93.10% 71.58% 6.90% 50.23% 49.77%
\a/ 0.2 51.93% 86.21% 48.07% 13.79% 64.38% 35.62%
! 0.3 68.77% 74.48% 31.23% 25.52% 70.69% 29.31%
1
d 0.4 78.60% 61.38% 21.40% 38.62% 72.719% 2721%
atl 0.5 87.37% 46.90% 12.63% 53.10% 73.72% 26.28%
(I) 0.6 94.39% 35.17% 5.61% 64.83% 74.41% 25.59%
n 0.7 96.49% 24.14% 3.51% 75.86% 72.09% 2791%
S 0.8 98.25% 14.48% 1.75% 85.52% 70.00% 30.00%
? 0.9 99.30% 4.83% 0.70% 95.17% 67.44% 32.56%
1.0 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
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0.0001
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0.0057
0.0001
0.0098

p-value

+ 81‘]

+ e i]
-2.6332
0.0537
0.0287
0.0702
-0.0052
0.0054
0.2662

upper

95% C.L
Lower
-5.3301
0.0195
0.0108
0.0414
-0.0306
0.0019
0.0365

Logistic Regression 2 3}

33.49
17.56
18.61
57.85

7.63
17.64

6.67

1

k<l
Wald

chi-square

o <]

+ B (ay+ B xT)+ -

0.6880
0.0087
0.0045
0.0073
0.0064
0.0008
0.0586

}

SE

16 12}

0.0366
0.0197
0.0558
-0.0179
0.0036
0.1513

sk

-3.9816

Estimate

Parmeter
Intercept
Age
BioAlt
BMI
BioHdl
Biotrig
Biouric
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N

oF

Q/]

191 %4 ol A

A]

[

i
)
Hr
XO

0

=

=

94

=
=

121 ALT, 2144

A
_36_

2~
T

o

W H71%s

o oAl Ao yEhia 9t BioUricdt

1 cut-off value 0.3 <ol AA =}

o

Risk FactorE X9

S



7+ Ao g3k o 2 81.38%E 4Ed] =A YUY JdS5S AdHE 5 3l
of TSk dUHA EHERE H2 2y FAS 9% Training Setoll A 9] accuracy
(68.54%)E.t}= Validation Setoll 419 accuracy(68.83%)7} =A yEeElY A&

e gl

)\
1

¥17. 12 A 4=4E& F3+ Logistic Regression Classification Table

Predicted e e false false Total Miss
Probability specificity sensitivity negative positive Accuracy Clasification
0.1 20.33% 96.99% 79.67% 3.01% 4757% 52.43%
T 0.2 43.98% 90.71% 56.02% 9.29% 60.58% 39.42%
g 0.3 61.45% 81.42% 38.55% 18.58% 68.54% 31.46%
i 0.4 75.30% 65.30% 24.70% 65.30% 71.74% 28.26%
ri1 05 85.99% 50.55% 14.01% 49.45% 73.39% 26.61%
n 0.6 93.52% 36.07% 6.48% 63.93% 73.10% 26.90%
& 0.7 97.14% 23.77% 2.86% 76.23% 71.06% 28.94%
2 0.8 99.10% 12.57% 0.90% 87.43% 68.34% 31.66%
t 0.9 99.40% 3.83% 0.60% 96.17% 65.43% 34.57%
1.0 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
0.1 24.91% 95.17% 75.09% 4.83% 48.60% 51.40%
Z 0.2 43.51% 91.03% 56.49% 8.97% 59.53% 40.47%
1 0.3 62.46% 81.38% 37.54% 18.62% 68.83% 31.17%
i
d 0.4 76.49% 62.76% 23.51% 37.24% 71.86% 28.14%
? 0.5 85.61% 46.90% 14.39% 53.10% 72.55% 27.45%
(I) 0.6 92.63% 31.72% 7.37% 68.28% 72.09% 27.91%
n 0.7 96.49% 19.31% 351% 80.69% 70.46% 29.54%
0.8 98.60% 12.41% 1.40% 87.59% 69.53% 30.47%
S
f 0.9 99.30% 4.14% 0.70% 95.86% 67.20% 32.80%
1.0 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%

6.1.3 Log X 4434 £4& & Logistic 1+ 23 o523

Log X mgdl A2l A&d=d3 22 3% o449 71271& 7k =4

of 7k Wl wol yehta giflem Eek AA kel eA&E s vEh
oAk AgAdel o FAE #gE 2AxE 2y 9T A obdst 2
& A ow gdFIY

_37_



2115. Log X A4S B3 Logistic Regression

0;=expla;+ ,811Xf(X1ij)+/3z2Xf(X2ij) +Bl3><f(X3ij)+

gi: eXp[ai+ Bz]x(am + IBmHX log T)—i_Bz‘ZX(am + Bm2l><

+ 51']

log T)

+Bl3><(0!m + BmSlX log T)+ e+ €l‘]
WA A 2E Byl Agedt H7ls Al ALT, AAAS A< BMI,
L 2FBioUric), A& 432 BioTrig7} ¢ %<l Risk Factor®Z YE}a e

2

I

l
2=

_ﬂ_
oldle] A5 T3 AHE 4 Au olF 24HBioUric)e] 3F
T Atk

¥18. Log X418 E3F Logistic Regression 23}

=0
Parmeter  Estimate SE Wald 9% C.L p-value
chi-square  Tower upper
Intercept -5.2594 0.6086 74.69 -6.4522 -4.0666 0.0001
Age 0.0363 0.0087 17.24 0.0192 0.0535 0.0001
BioAlt 0.0241 0.0051 21.89 0.0140 0.0341 0.0001
BMI 0.0608 0.0074 66.66 0.0462 0.0754 0.0001
Biotrig 0.0049 0.0009 26.93 0.0030 0.0067 0.0001
BioUric 0.1731 0.0603 8.25 0.0550 0.2912 0.0041
LOG %30l o8l 48 @ez #49 A-d A7Avge] 98 @ 28
= ¥ AL cut-off value 0.3 oA 6837%2 =S Y o
7 A3s =g 5 I ROTX%E ¥v2E A yeya ges AyE

o,

s
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¥19. Log X AFAIAS 53 isti
A4S 53 Logistic Regression Classification Table

Predicted e
Probability specificity sensitiviy fl?algsgtive false Total Miss
0.1 21.69% 97.54% 78.31% pOSltIZ\Ie T
. 31% .46% 48.64% 9
T 0.2 46.08% 89.62% . s
I X .62% 53.92% 10.38% 61.55%
0.3 62.59% 79.512 ey i,
a 59% .51% 37.05% 20.49%
: . . 68.83% 31.172
i 0.4 75.60% 66.12% . . o
i 12% 24.04% 33.88% 72.232
i 0.5 87.50% 50.82% . o o
. . 12.50% 49.18% 7 %
i i e .18% 4.46% 25.54%
. 22% 36.89% 6.78% 63.11%
. 73.20% 26.802
0.7 97.29% 23.22% . . o
< C 3.22% 2.71% 76.78% 70.97%
o 0.8 98.95% 13.93% 1.05% 86.07% 68 730/0 e
X i 0,
t 0.9 99.25% 5.19% 0.75% 94.81% 65 82‘; o
. 81% .82% 34.18%
1.0 100.00% 0.00% 0.00%  100.00% 64.46% 35 54‘;
0.1 22.46% 9 . o7 S0,
v 6 95.17% 77.54% 4.83%
’ . 8 46.97% 53.03%
a 0.2 41.75% 90.34% 0 iy
: .34% 58.25% 9.66% 58.13%
' . . 41.872
é 0.3 61.40% 82.07% 38.60% 17.93% 68 37‘; 31 2;/0
0.4 74.74% 65.522 ' . .
, 74% .52% 25.26% 34.48%
. . 71.622
t 0.5 82.46% 49.662 9 0 L oo,
¢ .66% 17.54% 50.34% 71.39% 28.61%
I(; 0.6 92.28% 37.24% 7.72% 62.76% 73.72% 26.2 0
0.7 96.49% 22.716% . e o
¢ k 3.51% 77.24% 71.62%
Rk R 26.282
S 0.8 97.89% 15.86% 2.11% 84.14% 70 23‘; 22 .
S X .23% 77%
: 0.9 99.30% 5.52% 0.70% 94.48% 67.67% 32 33‘;
1.0 100.00% 0.00% ' oo .
6 .00% 0.00% 100.00% 66.27% 32.33%
6.14 \/} )AL L E
A o) = <Q isti S =
F3 M-S 53 Logistic F 23 o= 28
AL B A O E g 5
oo T 5
qg ga VX 289 24& 0 49 THY 57} e
wel wol Uehtbu 9182 )
a1 O O A}ir
o 9o AmMugth 4FIUE Ba 2N 242
sk 7k =z 3} =13 o VAl ) -
A3 o SRYPE oo} o] T XITH
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Logistic Regression

0;=expla;+ B AX ) + B AXgy) + B AX5)+ - + €/

0,= eXD[a’z‘"‘ Bax( ay, + Bun * \/7‘)-|—[3’12X( @+ Bzt * \/?)

+ IBBX( Ay, + IBmBI X

VT)+ - + &)

2A2~E FARY EAANE A WA Log X BHAA folHolA
H Risk Factor t§-#o] Vx RI4AE Yehda gon FHAA $x9l
BioHdlo] 37} lom 24F BioUric7b A9 ¥ o] 9t}
20, VX AF2HAS B3 Logistic Regression 27}
O,
Parmeter  Estimate SE .Wald %% CL p-value
chi-square  Lower upper
Intercept -3.2762 0.5944 30.38 -4.4412 -2.1111 0.0001
age 0.0367 0.0087 17.78 0.0197 0.0538 0.0001
BioAlt 0.0242 0.0048 24.80 0.0147 0.0337 0.0001
BMI 0.0602 0.0074 65.30 0.0456 0.0748 0.0001
BioHdl -0.0197 0.0065 8.96 -0.0326 -0.0068 0.0028
BioTrig 0.0040 0.0009 18.64 0.0022 0.0058 0.0001
VX 28 AESH 2AS B F48 ghe A8 3 A8 d3udge 3
L cut-off value 0.3 =04 accuracy’} 68.13%°|H 7} AIS o=s= s
Ql Sensitivity 7} 79.31% % 4 A A/ HS AFE3 22X~ EPHUOE =2 dF
He Uetl AN 1248 BR3P olv Log E& ol Bls] "ojA 1 deS A

i

<
T

o3}
AR

.

A
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21, VX AF2HS £ Logistic Regression Classification Table
Predicted . e false false Total Miss
Probability specificity  sensitivity negative  positive Accuracy Clasification
0.1 19.43% 96.72% 80.57% 3.28% 46.89% 53.11%
T 0.2 44.43% 90.16% 55.57% 9.84% 60.67% 39.33%
; 0.3 61.90% 81.69% 38.10% 18.31% 68.93% 31.07%
i 0.4 74.85% 65.85% 25.15% 34.15% 71.65% 28.35%
Iil 0.5 85.84% 51.09% 14.16% 48.91% 73.49% 26.51%
n 0.6 92.92% 36.34% 7.08% 63.66% 72.81% 27.19%
g 0.7 97.59% 24.04% 2.41% 75.96% 71.45% 28.55%
E 0.8 99.25% 12.02% 0.75% 87.98% 68.25% 31.75%
t 0.9 99.40% 4.64% 0.60% 95.36% 65.72% 34.28%
1.0 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
v 0.1 23.16% 95.17% 76.84% 4.83% 47.44% 52.56%
a 0.2 44.56% 91.03% 55.44% 8.97% 60.23% 39.77%
% 0.3 62.46% 79.31% 37.54% 20.69% 68.13% 31.87%
d 0.4 75.79% 62.07% 24.21% 37.93% 71.16% 28.84%
a
t 0.5 83.86% 47.59% 16.14% 52.41% 71.62% 28.38%
(I) 0.6 92.98% 33.10% 7.02% 66.90% 72.79% 27.21%
n 0.7 96.84% 21.38% 3.16% 78.62% 71.39% 28.61%
S 0.8 98.60% 15.17% 1.40% 84.83% 70.46% 29.54%
? 0.9 99.30% 4.14% 0.70% 95.86% 67.20% 32.80%
1.0 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
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62 4 YIFNL o] 43 Lprry
6.2.1 40 A A HA] YFEY S &3 I A3 oS HY
X(S):X(ll) 1%6 4‘?4_}111 }‘]@Oﬂ 9151’ ‘/I'l:l"—‘?—ag
1 355% 337%
0 64.5% 66.3%
1 366 145
0 664 28
Total 1030 430
I
BMI
[
(<1275 ] [>= 12.75]
I |
1 23.2% 23.6% 1 58.1% 53.4%
0 76.8% 76.4% 0 41.9% 46.6%
1 155 67 1 211 78
0 512 217 0 152 68
Total 667 284 Total 363 146
I
BioALT
I |
| <225 | [>=225]
| I
1 384% 480% 1 72.2% 56.3%
0 61.6% 52.0% 0 27.8% 43.8%
1 58 24 1 153 54
0 93 2% 0 59 42
Total 151 50 Total 212 96
I
WBC
| I
[ <915 | [>=9.15]
|
1 345% 435% 1 833% 100%
0 655% 56.5% 0 167% 0%
1 48 20 110 4
0 91 2% 0 2 0
Total 139 46 Total 12 4
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¢l BMI 47} 1275580k 2o 7 Agke] ths] 1743t
BMI 427} 12,758t =3 ALT
Arkar FAEojet. 71 ¢e] BMI
22w WBC 4 7F 915Kt AW 3+ A3ke] AE 7tsAo] s AS U
s F AHE £ v oyd v B A§ accuracy et 1 AE o=

&< Sensitivity7F W5 S vEbYaL SleE S E  dSlHh

T

F22. 4HA AlEES o] &3 YF ol Classification Table

gg%gclgieliy specificity ~ sensitivity fl?elgsgtive f)?)lssietive lgglllracy 1é/{{dsssification

0.1 0% 100.00% 100.00% 0.00% 35.53% 64.47%

T 0.2 0% 100.00% 100.00% 0.00% 35.53% 64.47%
; 0.3 77.11% 57.65% 22.89% 42.35% 70.19% 29.81%
i 0.4 90.81% 44.54% 9.19% 55.46% 74.36% 25.64%
? 0.5 90.81% 44.54% 9.19% 55.46% 74.36% 25.64%
n 0.6 90.81% 44.54% 9.19% 55.46% 74.36% 25.64%
g 0.7 90.81% 44.54% 9.19% 55.46% 74.36% 25.64%
S 0.8 99.70% 2.713% 0.30% 97.27% 65.24% 34.76%
? 0.9 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
1.0 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%

v 0.1 0.00% 100.00% 100.00% 0.00% 66.27% 33.73%
a 0.2 0.00% 100.00% 100.00% 0.00% 66.27% 33.73%
% 0.3 76.14% 53.79% 23.86% 46.21% 68.60% 31.40%
d 0.4 85.26% 40.00% 14.74% 60.00%6 70.00% 30.00%
? 0.5 85.26% 40.00% 14.74% 60.00% 70.00% 30.00%
(I) 0.6 85.26% 40.00% 14.74% 60.00% 70.00% 30.00%
n 0.7 85.26% 40.00% 14.74% 60.00% 70.00% 30.00%
S 0.8 100.00% 2.76% 0.00% 97.24% 67.20% 32.80%
? 0.9 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
1.0 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
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622 13 4430 BAA URRFS B 3 AF Zw

L9 X=X

297 14 44IAS B UTRY

1 355% 33.7%
0 64.5% 66.3%
1 366 145
0 664 285
Total 1030 430

BMI
||
[<1285| [>=12.85
I |
1 239% 23.7% 1 583% 53.8%
0 76.1% 76.3% 0 41.7% 46.2%
1 163 68 1 208 77
0 519 219 0 145 66
Total 682 287 Total 348 143
I
| |
[ <205 | [>=205]
| |
1 340% 333% 1 67.3% 60.0%
0 66.0% 66.7% 0 32.7% 40.0%
1 32 1 1171 66
0 6 2 0 8 M
Total 94 33 Total 2564 110

WA BMI 27F 12858 tF ko 7+ Agbo] s At 23 4 glom
wkoF BMI 327} 12.858.tF =A% BioRgt X7} 205 Hrtl #oew nvlwz 7t



Atk ol v wgo] ok 3+ dEk oF 2] accuracy st 1F A
goll Bl gol "ojA yEhva &

X
Gtk WA ERES g 4% Aol 41 Folstn] 3+ Ade] o

¥23. 123 A4S B3 UYE R 9| Classification Table

tlo

Predicted false false Total Miss

Probability specificity  sensitivity negative positive Accuracy Clasification

0.1 0.00% 100.00% 100.00% 0.00% 35.53% 64.47%

T 0.2 0.00% 100.00% 100.00% 0.00% 35.53% 64.47%
g 0.3 78.16% 55.46% 21.84% 44.54% 70.09% 29.91%
i 0.4 87.50% 46.72% 12.50% 53.28% 73.00% 27.00%
ri1 0.5 87.50% 46.72% 12.50% 53.28% 73.00% 27.00%
n 0.6 87.50% 46.72% 12.50% 53.28% 73.00% 27.00%
8 0.7 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
2 0.8 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
t 0.9 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
1.0 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%

0.1 0.00% 100.00% 100.00% 0.00% 33.72% 66.28%

Z 0.2 0.00% 100.00% 100.00% 0.00% 33.72% 66.28%
% 0.3 76.84% 53.10% 23.16% 46.90% 68.83% 31.17%
fj 0.4 84.56% 45.52% 15.44% 54.48% 71.39% 28.61%
? 0.5 84.56% 45.52% 15.44% 54.48% 71.39% 28.61%
(I) 0.6 84.56% 45.52% 15.44% 54.48% 71.39% 28.61%
n 0.7 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
S 0.8 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
? 0.9 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
1.0 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
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6.23 Log X Ad=4 244 U4FEds 8 i 2 o=
X(g)) = a'l'+ ﬁilx IOg T El’l—g}: Bﬂo] %9]@%] 703'?“
T8 X=X
S98 Log XAFAE B8 TR
1 355% 33.7%
0 645% 66.3%
1 366 145
0 664 285
Total 1030 430
|
BMI
|
<1285 [>=12.85]
| |
1 241% 23.7% 1 58.1% 53.8%
0 75.9% 76.3% 0 41.9% 46.2%
1165 68 1201 77
0 519 219 0 145 66
Total 684 287 Total 346 143
| |
| | | |
|< 119.48] [< 119.48] | <205 | |>=205]
| | |
1 138% 164%|[ 1 37.9% 36.6% 1 344% 333%|[ 1 66.8% 60.0%
0 86.2% 84.6%|| 0 621% 634% 0 65.6% 66.7%|| 0 332% 40.0%
15 27| 1 4 132 1l 1 169 66
0 337 148 o 18 71 o 61 2| o0 8 u
Total 391  175|[Total 293 112| |Total 93  33||Total 253 110
|
BioALT BioALT
| | | |
| <225 | | <225 | | <225 | [>= 225]
| |
1 83% 148% 1 237% 16.7% 1 272% 32.9% 1 57.8% 42.8%
0 91.7% 85.2% 0 733% 83.3% 0 72.8% 67.1% 0 42.2% 57.1%
121 17 133 10 1 52 23 1 59 18
0 231 98 0 106 50 0 139 47 0 43 2
Total 252 115 Total 139 60 Total 181 70| [Total 102 42
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Log X A7=Mdel ok v mFe Ag 19olA Hojxxo] BMI FX 9
BioTrig, BioRgt, BioAltell we} 3t A& ojF& dAdd 5 Si9dth. BMI =
1258%. 0} 23 BioTrig 9A] 11948 Htu} 22 79 7+ 3o o] vws 1%
& gEo] =/ YeEda glew BMI
o = Ao 49 g5o] =4 veua des & = 5 Ay
Log X A&=del ot v 239 A9 cut-off value 0.3 5ol A validation
Set9] accuracy”’} 69.53%=% HlwA =A YER}I 9o Sensitivity g
67.59% = thE uiF R Eol Ble HlwA kA veidal s gds =

O~
T AU

fz
e
&

A%

¥24. Log X A434& &3 U4F R Classification Table

giggggﬁiy specificity  sensitivity flaelgeeitive f)eg;etive X(c)gjlracy gqliasssiﬁcation

0.1 34.79% 94.26% 65.21% 5.74% 54.17% 45.83%

T 0.2 67.47% 80.60% 32.53% 19.40% 72.13% 271.87%
; 0.3 70.78% 78.42% 29.22% 21.58% 73.49% 26.51%
ri1 0.4 79.97% 69.67% 20.03% 30.33% 76.31% 23.69%
i 0.5 82.98% 64.21% 17.02% 35.79% 76.31% 23.69%
2 0.6 84.04% 61.48% 15.96% 38.52% 76.01% 23.69%
. 0.7 96.69% 15.30% 3.31% 84.70% 67.76% 32.24%
o 0.8 99.85% 1.37% 0.15% 98.63% 64.85% 35.15%
t 0.9 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
1.0 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%

v 0.1 34.39% 88.28% 65.61% 11.72% 52.55% 47.45%
;il 0.2 66.32% 70.34% 33.68% 29.66% 67.67% 32.33%
i 0.3 70.53% 67.59% 29.47% 32.41% 69.53% 30.47%
g 0.4 78.25% 60.00% 21.75% 40.00% 72.09% 27.91%
% 0.5 79.30% 56.55% 20.70% 43.45% 71.62% 28.38%
o 0.6 79.30% 55.17% 20.70% 44.83% 71.16% 28.84%
n 0.7 94.74% 9.66% 5.26% 90.34% 66.04% 33.96%
S 0.8 98.95% 0.00% 1.05% 100.00% 65.58% 34.42%
% 0.9 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
1.0 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
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299, VXARFAE B Urng

1 355% 33.7%
0 64.5% 66.3%

1 366 145
0 664 28
Total 1030 430
|
BMI
|
| <895 | [>=895]

1 19.2% 19.2%
0 80.8% 80.8%

1 53.8% 50.2%
0 46.2% 49.8%

1104 44 1 262 101
0 439 18 0 225 100
Total 543 229 Total 487 201
|
BMI
I |
[<1655|  [>= 1655
|
1 41.8% 441% 1 65.8% 57.8%
0 58.2% 55.9% 0 34.2% 42.2%
1102 49 1 160 52
0 142 62 0 8 38
Total 244 111 Total 243 90
|
| |
|[<101.73]  [>= 10173

1 182% 25.7%
0 81.8% 74.3%

1 14 9
0 63 26
Total 77 35

1 52.7% 52.6%
0 47.3% 47.4%

1 33 40
0 79 36
Total 167 76
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¥25 VX 4434 B8 U RY Classification Table

Predicted . e false false Total Miss

Probability specificity  sensitivity negative positive Accuracy  (Clasification
0.1 0.00% 100.00% 100.00% 0.00% 35.53% 64.47%
T 0.2 75.60% 67.76% 24.40% 32.24% 72.81% 27.19%
; 0.3 80.27% 64.75% 19.73% 35.25% 74.75% 25.25%
i 0.4 80.27% 64.75% 19.73% 35.25% 74.75% 25.25%
Iil 0.5 80.27% 64.75% 19.73% 35.25% 74.75% 25.25%
n 0.6 80.27% 64.75% 19.73% 35.25% 74.75% 25.25%
g 0.7 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
E 0.8 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
t 0.9 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
1.0 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
v 0.1 0.00% 100.00% 100.00% 0.00% 33.72% 66.28%
a 0.2 74.04% 63.45% 25.96% 36.55% 70.46% 29.54%
% 0.3 76.14% 60.69% 23.89% 39.31% 70.93% 29.07%
d 0.4 76.14% 60.69% 23.86% 39.31% 70.93% 29.07%

a
t 0.5 76.14% 60.69% 23.86% 39.31% 70.93% 29.07%

I
0.6 76.14% 60.69% 23.86% 39.31% 70.93% 29.07%

o
n 0.7 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
S 0.8 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
? 0.9 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
1.0 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
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F26. 444 ZAgkl oAFd NG

28 (Classification Table

Predicted . e false false Total Miss
Probability specificity  sensitivity negative  positive Accuracy Clasification
0.1 0.00% 100.00% 100.00% 0.00% 35.53% 64.47%
T 0.2 60.39% 87.70% 39.61% 12.30% 70.09% 29.91%
; 0.3 70.33% 80.33% 29.67% 19.67% 73.88% 26.12%
i 0.4 78.77% 69.95% 21.23% 30.05% 75.63% 24.37%
? 0.5 83.73% 62.02% 16.27% 37.98% 76.01% 23.99%
n 0.6 88.55% 50.55% 11.45% 49.45% 72.13% 27.87%
g 0.7 96.23% 25.41% 3.77% 74.59% 71.06% 28.94%
2 0.8 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
t 0.9 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
1.0 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
v 0.1 0.00% 100.00% 100.00% 0.00% 33.72% 96.28%
a 0.2 62.11% 78.62% 37.89% 21.38% 67.67% 32.33%
% 0.3 72.28% 71.72% 27.72% 28.28% 72.09% 27.91%
d 0.4 82.46% 60.69% 17.54% 39.31% 75.11% 24.89%
a
t 0.5 85.26% 53.10% 14.74% 46.90% 74.41% 25.59%
(I) 0.6 90.88% 42.76% 9.12% 57.24% 74.65% 25.35%
n 0.7 96.84% 20.00% 3.16% 80.00% 70.93% 29.07%
S 0.8 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
? 0.9 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
1.0 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
= o = o = 5
632 1x AH=4Ee B3 AT A4S 3 7 A
o 55 ¥
_ 5 M (2) d (l)[ + % T]
Y= & ijkjg ZZ:O wii'la; + Bi
120 A mygs B3 AAad 248 F8 e vEAE e Risk Factord
AAZ T3 AAW B M= iterationo] 821 79 Validation Sete] @ xH7}F
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27, 1A T4
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tlo

> B3 A%

o

2.8 9] Classification Table

ggggclgieliy specificity ~ sensitivity fl?el;gtive f)?)lssietive lgglllracy ggssification
0.1 7.08% 99.45% 92.92% 0.55% 39.90% 60.10%
T 0.2 57.83% 87.43% 42.17% 12.57% 68.34% 31.66%
; 0.3 67.47% 80.87% 32.53% 19.13% 72.23% 271.77%
i 0.4 76.20% 71.86% 23.80% 28.14% 74.66% 25.40%
? 0.5 82.23% 62.30% 17.77% 37.70% 75.14% 24.86%
n 0.6 88.10% 51.09% 11.90% 48.91% 74.95% 25.05%
g 0.7 94.73% 28.42% 5.27% 71.58% 71.16% 28.84%
E 0.8 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
t 0.9 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
1.0 100.00% 0.00% 0.00% 100.00% 64.46% 35.54%
0.1 7.72% 97.24% 92.28% 2.76% 37.90% 62.10%
Z 0.2 61.05% 84.83% 38.95% 15.17% 69.06% 37.94%
% 0.3 71.58% 75.86% 28.42% 24.14% 73.02% 26.98%
d 0.4 79.65% 62.76% 20.35% 37.24% 73.95% 26.05%
? 0.5 82.81% 55.86% 17.19% 44.14% 73.712% 26.28%
(I) 0.6 88.07% 45.52% 11.93% 54.48% 73.712% 26.28%
n 0.7 95.79% 28.28% 4.21% 71.72% 73.02% 26.98%
S 0.8 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
? 0.9 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
1.0 100.00% 0.00% 0.00% 100.00% 66.27% 33.73%
6.3.3 Log X %= £4A A% 45 &3 1+ 43
SERR:
M d

vi= &2 wife 3 wila;+ 81 log T1))

Log $rE &3 A4 4 Z23s FAAR AT A4 2PoA
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Fa ol o3t AW 2y C
5 ©] Classificati
= tion Tabl
e

Predicted
Probability specificit
o1 y  sensitivity false o
' 0. negati alse -
B 0.2 00%  100.00% ative  positive Total :
r 6 10 Al Miss
0.24% 0.00% ccuracy  Clasifi
a 0.3 85.79% 0.00% lasificatio
i ' 69.13% © 39.76% © 35.53% n
n 0.4 78.42% 14.21% 64.47%
- 78.77% 30.87% 69.320
! 05 ° 68.03% ° 21.58% % 30.68%
n ‘ 84.04% 57' 3‘ o 21.23% ?1.9 6 1242% 27'5 >
0, < ()
¢ 06 89.61% 44‘5481/0 15.96% 42;;7/0 74.95% 25.08/0
. o o .
2 0.7 100.00% 0. % 10.39% 55' 2% 74.56% 25'45%
O, O, v
t 0.8 100.002 00% 0.00° 46% 73592 44%
09 0% 0.00% % 100.00% % 26.41%
. 100.00% 00 ° 0.00% 100.00% 64.46% 95.54%
O, . DJ.
1.0 100.002 00% 0.00% ? 64.46% ?
Vv 0.1 % 0.00% 6 100.00% 35.54%
: ' 0.00% 0 0.00% o 6446%
i 02 6 100.00% 6 10000% 35.54%
% ' 57.89% 84.8 ’ 100.00% 0 ()000 64.46% 35.54%
9 . (eI
d 0.3 70.882 B3% 42.11% %0 33.72% 2
a 0.4 & 76.55% ° 15.17% 66.28%
t ' 81.05% ° 29.12% 66.97% 3
I 05 63.45% 23.45% 3.03%
84.919 18.95% 72.79%
N 0.6 7o 56.55% © 36.55% 6 27.21%
n : 90.53% L3 © 15.09% 13450 7511%  24.89%
o . !
. 0.7 100.00% 8% 9.47% 70 75.34% 5 °
5 0.8 0.00% 58.62% 4.66%
e 100.00% 00 000% 100002 73.95% 26,0504
0 . .
¢ 0.9 100.002 00% 0.00% %0 66.27% ?
10 % 0.00% 6 100.00% 33.73%
. 100.00% ° 0.00% 66.27%
0 0.00% 6 100.00% 33.73%
2 0.00% 6 6621% 3
100.00% 66,270 3.73%
21%  33.73%
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3£30. Cut-off Value 0.3Y¢ 49 o8] 7tA A3 o5 2F9| Classification Table

- 23 = . .. .. false false Total Miss
w3 Jf.o‘ { specificity  sensitivity negative positive Accuracy Clasification
X 65.51 83.06 34.49 16.94 71.74 28.26
27 A=t 61.45 81.42 38.55 18.58 68.54 31.46
T Eay = LogX 62.59 79.51 37.05 20.49 68.83 31.17
r Vx 61.90 81.69 38.10 18.31 68.93 31.07
a
i X 7711 57.65 22.89 42.35 70.19 29.81
ril - A=t 78.16 55.46 21.84 44.54 70.09 29.91
n =g LogX 70.78 78.42 29.22 21.58 73.49 26.51
g
Vx 80.27 64.75 19.73 35.25 74.75 25.25
E A X 70.33 80.33 29.67 19.67 73.88 26.12
t ; A=t 67.47 80.87 32.53 19.13 72.23 27.77
UOL LogX 69.13 78.42 30.87 21.58 72.42 27.58
[¢]
Vx 66.72 83.06 33.28 16.94 7252 27.48
X 68.77 74.48 31.23 25.52 70.69 29.31
v = A =p 62.46 81.38 37.54 18.62 68.83 31.17
a 2~H LogX 61.40 82.07 38.60 17.93 68.37 31.63
} Vx 62.46 79.31 3754 20.69 68.13 31.87
d X 76.14 53.79 23.86 46.21 68.60 31.40
a
t U A=t 76.84 53.10 23.16 46.90 68.83 31.17
(I) ny LogX 70.53 67.59 29.47 32.41 69.53 30.47
n Vx 76.14 60.69 23.89 39.31 70.93 29.07
S . Xw 72.28 71.72 27.72 28.28 72.09 2791
? ‘7; A=t 71.58 75.86 28.42 24.14 73.02 26.98
D; LogX 70.88 76.55 29.12 23.45 72.79 27.21
Vx 69.47 78.62 30.53 21.38 72.55 27.45

Cut-off value 0.3 A Z+
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ABSTRACT

Screening Test Data Analysis for Liver Disease

Prediction Model using Growth Curve

Kim, Young Sun
Dept. of Biostatistics and Computing
The Graduate School

Yonsei University

This study was researched based on screening test data accumulated from
1994 to 2001 for studying of risk factor related with liver disease and
prediction model of liver disease.

In the existing study related with liver, the main current is the studing on
liver cancer, not on liver disease, previous step into liver cancer.

As a result of estimating prediction model through the risk factors of liver
disease and the growth curve on the basis of data, it is shown that most of
the risk factors about liver disease are also those about well as liver cancer.
Moreover all the items in screening test have the possibility to become risk
factors.

By examining frequency of screening test and liver disease prevalence rate, we
can conclude that the more a man takse screening test, the lower the
prevalence rate is.

The shows that it can be the prevention of liver disease to pay attention to
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the health steadily and take screening test regularly.

In addition, to investigate liver disease prevalence from the viewpoint of the
future, this study presumed risk factor through the various growth curve
analysis and examined logistic regression, descion tree and neural network
from those estimators.

In the case of neural network using growth curve estimator of
Xl'(5): a;,+ V B, T+e;, accuracy of liver disease was 72.55% and

sensitivity was 78.62%. On the other hand in the case of liver disease
prediction model using recent screening test data estimator, accuracy was
72.09% and sensitivity was 71.72%. Those are lower than liver disease
prediction model of growth curve analysis.

In the various liver disease prediction models assumed by growth curve and
many distinction models, when growth curve estimator was used, sensitivity
value was improved.

According to discriminant model (logistic regression, decsion tree and neural

network), accuracy made a difference.

Key Words : Growth Curve, Screening Test, Logistic Regression, Descion Tree,
Neural Network, Accuracy, Sensitivity, Specificity, Liver Disease,

Risk Factor
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