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Patients
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Abstract This research was based on the purpose of establishing predicted model of prematurely discharged
patients using the mandatory information data, recorded in the medical institutes based on discharged patients of
a University Hospital for the period of 1 year, from July.

The result showed that the regression analysis model was the most excellent method of application model for
preventing discharged patients, and when this is applied to discharged patients who are outpatients, the
possibility of discharge can be less than staying in the emergency room. In addition, based on threshold 0.7,
when we expect the discharged patients, out of 920 discharged patients, the actual patients who are discharged
can become 136, showing the extract effectiveness of 14.78%. Based on the perspective of lift value, compared
to random extract, this is 2.9 times (14.78/5.15) more effective.

Key Wonrds : Discharged Patient, Data mining, Prematurely Discharged Patients
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ZAte e QoA Baol me AAE g} o]
sl ek o4 A Xotest 5 AAISAT, B4}

olgi] By AustnA Hole nlelide olgte]
Rt e BA7ME ATk AR (ree)

BAE Tree FAol AFH= 37 2 F
Splitting criterion® & Gini reduction 48 3}ttt
SKel

291412} AIAYHMLP, neural network)4]-2 E-Minor
oA AREE 4 Q= A1AWOZ RBF(radial basis
e R e e B - L I = S
EBF(elliptical basis function, EF¥7|&3)E AMES
T Yo & oA} o & oA MLP A17FH-S At
23519tk 2R AE 3| AE X (logistic regression)S E3F
=7} o2kt o1 7(1,0)Q] binary FEHE FskaL qlo]
b o2 gol AAgEIL Y BYS A o
2 29000 s Smsial 470l 180 e
TA e} BAL EAATZEY 0] SAS(ver. 6.12)2} SAS
9] glo|g] mlold &< Enterprise Miner(ver. 3.01)5 9]

83T

function,

3. g+ Zut
3.1 ZACHAIXLS] UHEY EM
FAEAS] AU B4 ® 13 2ol F 22877

=

=, AAE LA} 21,695(94.8%), olEERA} 1,178( 5.2%)
2 Uehyh

A-RE G} 53.6%, oA} 46.4%=2 ojxbECh Hrprt
wokom, olgEAE HH, @Al 6.3%, 912t 3.9%= o
ARG GA7F B THp<0.001).

AFEEE= 604 o d=tollA 23.8%= 7P Wkl
30A40-44- 21.3%, 45A]-59A41F 19.0%%> , 154
29AM12ONA 17.0%= 7P At o|gIAE HY,
604 o dTollA T.T%E TP WSkAL, 45A-59A
5.7%, 30A1-44412 5.1% <=o]om], 144] o]&holAl
2.8%=2 7 2 thp<0.001).
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[E 1] 2AAe] s 54 B9 121 5(%)
vy B4 A ek o3kt & A
Aé %***
2} 11,482(93.7) 768( 6.3) 12,250(53.6)
oz} 10,213(96.1) 410( 3.9) 10,623(46.4)
% Eg'k'k*
<14 4,240(98.0) 86( 2.0) 4,326(18.9)
15-29 3,715(95.4) 179( 4.6) 3,894(17.9)
30-44 4,617(94.9) 249( 5.1) 4,866(21.3)
45-59 4,090(94.3) 247( 5.7) 4337(19.0)
60< 5,033(92.3) 417( 7.7) 5,450(23.8)
B
2 3 18,762(95.4) 904( 4.6) 19,666(86.0)
A A 269(94.1) 17( 5.9) 286( 1.3)
H & 1,313(93.5) 92( 6.5) 1,405( 6.1)
A ®H 1,091(90.9) 109( 9.1) 1,200( 5.2)
Qb 260(82.3) 56(17.7) 316( 1.4)
st A 21,695(94.8) 1,178( 5.2) 22,873(100.0)
*** p<0.001
[H 2] g|o]g] ESH(Data Partition)
e =4-gdlolE B7HgdHolE As-&lolH 3+ 7
= (Training Data) (Validation Data) (Test data) =
472(40.0 353(30.0 353(30.0 1,178(100.0
oleraka (40.0) (30.0) (30.0) ( )
(50.0) (50.0) (52 (52
472(40. . 1(30. 21 100.
ALE| 15k 72(40.0) 353(30.0) 6,501(30.0) ,695(100.0)
(50.0) (50.0) (94.8) (94.8)
3 A 944(200.0) 708(100.0) 6,854(100.0) 22,873(100.0)

BHEgFHERL B3] 86.0%% 7P Wk, oaR
5o} A5} W] Zk7E 61%, 5.2% LERtow, Ak
BYo] 1.3%E 7P Ak o|ZAE HH, Yulbo]
17.7%2 7V wopl, AE1R3 9.1%, O8R5 6.5%
o)9lon, Hyo] 46%= 7MY A ch(p<0.001).
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1) DL}

2| e B 2], ofel meS v g
£ ofuA dlolgE EAS(maining)dlole, H7HE
(validation) o] €], 73§ (test)lo|e] = £-arahc.

B4 (raining)dlolE1 S o] §3te] mAS TEHskn
3 7hg(validation)dl o] e} o} 5§ (test)elo] 52 o] 43}
of mPo] vlw U HEH BHE Yot

A dlolele] oehgA} ulgo] 5.2%= 1 wlgo] 4

giH oz 7] gio] mye] g5 A &
-&(training) g o] E]2} 3 7]-&(validation)d| o] Bl = F4k
£-2 50Ujj500. 7 ho] W Alela) 1 o] dlof o]eks)
Ao 545 Eu gEsH vtAzt B 458
(tesitllo]El= AEE 2o HF SHolA A wid
I} FUG olgeAl vl E(G2%)E WY MEYsHc)

R

2) O|EtEIXto|AIA A LT E M (decision tree)

O|EEA} AP YT RS Tl AT AAHE 3]
S EEARR] & XY 218, SeEEAR] £ 5
A4 21 ER, JdYARE, &5 W - QAo w

ERate] 2=

ShrEEARR] & Ady 21tjERo] 1(E80E4
9 718 Ah HE VI(# € =719 43 o o
oJghgo] 29.3%, X410 7] Lst 5 WE)HE XX
(A7 @ 2HAuA) o uf o]g-go] 64.3%%Tt .

3482



shRfolg E4Q913} o|geR} ojZmyel W3t AL -doleutel S Tgdtel-
[& 3] olgghate] Slrbaguy 2
24 s
OlEt  472(50.0% | 353(50.0%
ek 472(50.099 | 353(50.0%
Total 944(100.0% | 706(100.0%
Z=F 2122
1
CEN ) CEN 5
O|Ef | 104(28.0% 77(29.3% O|Et | 368(64.399 | 276(62.3%
ek | 268(72.09 106(70.799 &b | 204(35.79% 167(37.7%
Total | 372(100.09 | 263(100.0% Total | 572(100.09% | 443(100.0%
FsA21=2| oA\
1 1
. A T 2 RS . A s —E—ﬁ‘ As
olgt 20(13.79 11(12.5% [JI=3 84(37.2% 66(37.7%9 O|Ek| 292(74.79 206(71.6% o|Et 76(42.0%9 70(45.8%9
A 126(86.3% 77(87:5% Eab 142(62.8% | 109(62.3% | 99(25.3% 84(29.G% Eab|[ 105(58.09% 83(54.2%
Totéiu_”145(100.0% 88(}_0‘0.0% Total 226(100.099 | 175(100.0% ‘.91(100.0% 290(10_0'2’0% Total | 181(100.099 | 153(100.0%
1 ]
. = 4 e 2ES ey Tng iy g
olgh 6(15.099 4(12.5% olgh 78(41.9% 62(43.4% 58(52.3% 48(53.3% 18(25.7% 22(34.9%
FAF 34(85.09% 28(87.5% A | 108(58.1% 81(56:6% 53(47.7% 42(46.79% 52(74.3% 41(65.1%
Tota. 40(100.0% 32{]9@.0% Tota. ”186(100.0% 143(]0‘0.0% . 111(100.0% 90(190.‘0% .. 70(100.0% 63(1902‘0%
1D EA%94 9 /%8 A8 T ANE M e} 9 27|13 A N i, 9 U A
Vi QA gl Aol VI: A178A19] 2 VI = 9 =747 A VI 7 2 efEr] A
X: =gh7]A] gk X: 25714 A X 231714 Ak Xl =5 gl wjsizz] el
M 2244 R 22 48 AV eyl A XV QAL B4 9 ARG
XE ZAble] Z|et SAe NI AHAYE, We L ARl NI g BREA e 54
XX &4 5 F=QQlol ozt 54 A XX A7 e B HAAu A
3.3 O|'EX} Ho[E{OlO|LS 0|8 S| (% 4] H55d B2}
2|E(hybrid) 28 _
|=(hy )2 HHEEE | ALo|i=Z] 10 % 20%
1) EF Liftat DO it B7L W My
- . _ o _ N Logistic_Lift Value 3.51 2.71
2|5 Liftgh 2o et H7F W A & 45 s A
A olgtEAe wEslsly 1 AA KR0S BASy] 95 Tree+MLP A%} Lift Value 2.61 2.65
QAU E A (decision tree)+ THEQIAIA} A TE
=° = ) exn oo Tree+Logistic_Lift Value 2.88 225

Z(MLP, neural network) d}o] B 2| & (hybrid) g, JALZ
UL EL A (decision tree) + ZX|AE] 3] EA(logistic
regression) dlo]E 2= (hybrid) &S o]g3t REFH7}
(assessment) & 3+ A} Lift gk SHOIA] 4] 10%0]A]
olgEAE JdEFE w =AAE  FHEA(logistic
regression) g2 29| F2Eof HIS|A] 3.51H), oAb
AU B A (decision  tree  +  AIZETHEA(MLP, neural
network) 2 &-& 2.61 Hj], oJAFA AU 4 (decision tree)
+ ZX| A 3| HE A (logistic regression) -2 2.88uf 2]
=715 el 22X ¥ 3] E A (logistic regression)
Fo| oS MHT 4 Ut /Mg A Vehieh

2) 2|5 MERES 2ol gk ot 3 Med

RO FEFES Tty Qe[ 5] AR
H-4(decision tree) + TFQIARF AIEIEA(MLP,
neural network) s}o]H 2] =(hybrid) =&, SJAZAHUTE
4](decision tree) + ZX]AE] 3] EA(logistic regression)
slo|B | E(hybrid) 232 ©o]-83F X& 7} (assessment)
£ ot A3} 22X A 3] HE A (logistic regression) X & o]
77.5%= Ao 7MY =S8tk
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[E 5] 2% olgea &7

oo
ik

HYPEF | 248 23 A58 24
Logistic_Lift Value 77.5% 68.8%
Tree+MLP A17%_Lift Value 76.3% 62.6%
Tree+Logistic_Lift Value 74.5% 67.1%

3) Z|ER0OC(receiver operation characteristic)
2ol cHSh Eop Y MEd
2] ROC(receiver operation characteristic) & of tf
3t g7k 9 A" a7 18 AEH U (decision tree),
=2l A XFAI ATH(MLP, neural network) W Z X AE] 3]
HEA(logistic regression) 2 F7F AsH| A] G835
ROC Chart 3} Aol oot majolct wjeha
2] ROC Chart A= ZAAEH  F|HEA(logistic

regression) L& o] A Aoz 71 & Agko| x5t
S0l 71 g RPAL tehn

sick

B e

[32 1] 2523 ROC Chart

3.4 AZ ME{El 2X|AE| 3|HEM(logistic
regression) O|Et&tX} OS2y ™7}
de HF 2o dns ¥y % 67 gt

20d

= - 23477 - 0.4841*(YYLAZ(2=)) - 0.3567*(H
LAHEEEAD) + 0.3768* (HAAHQIAEAD) +
05482 (HFRTCL)  +  0IBTHGFERFE)  +
0.0567*(F3219]) + 0.0829*(FX21¢]) + 0.1676*
(gt

oA} oz} F =
=, ULFE7 el

EXP(Y) / (1 + exp(Y) )

A9t S3A denct o

3t ﬂﬁx o] A Uehtal, WHAR: Ado] u|sto]
PFEATL o2 Ths/do] wA veb o, g EAt
o] oL o|gkal bsAo] AL ROE Uehgrt.

HIogdal uHy X/t Bz} B} o|gdt
7FeAdol = vebgen, oA gAke] el ut
FAE o] gl AL} S0 Q= AL HT ofg
3 7hs/gdol = ek

LR A F A 21 X2 XV(YALEAE
A]-_Q_) WI(EA o] 71903 E4 ), Wﬂ(’ﬁ 4371
s, 13 ‘3! Od*“zﬂol”) WUI(DPE]‘\':

BLXE

¥
w E{W 2ol olere 7}— Hol & Aow Lt
ov], AR do] FoblrS oHe sl
o] %& AO® et

3.5 EX|AEl 3|FHEM(logistic regression)
230]| Threshold® X5t Zn}

EXAE 3] HEA(logistic o
Thresholdd 283 Ax} ¥ 73} Zt}. Threshold 0.7 7|
Fo| A o|HTAE A3t oA o]EFA} 9201 Fofl
A AAR olEgl A= 1367go] Ho| HEAES
14.78% = UEITE o] AL Lift value ZHoA HH T
2kQ] 2ol a4 2.9u(14.78/5.15)¢] &I} Q)52
o 4= Qik AR oleERkRfolHA] Al o|HBALRE oS
H 13672 AA| olgeA} 3539 FollA] 38.5%(HEH)
g2 yepylth AA SRpelA olg@AtY HlE 5.15%
(o1 8kA} 3537 / ARl 6,854)

regression)

IN

[® 6] 2% Add 2X]AE 3]7|E4(logistic regression) OJHTHA| oS
. Standard Ward Pr> Standardized
Parameter DF Estimate Error Chi-square Chi-square Estimate Exp(Est)
Z #H(Intercept) 1 -2.3477 0.4949 22.51 <.0001 0.096
QA= CEN 1 -0.4841 0.0826 34.34 <.0001 0.616
SRS W(ZEAY) 1 -0.3567 0.1790 3.97 0.0463 0.700
WAL 2(JAFEAD 1 0.3768 0.1768 4.54 0.0330 1.458
H3jom o) 1 0.5482 0.3124 3.08 0.0793 1.730
B o) 1 0.3873 0.0971 15.91 <.0001 1.473
FRA21Y959 1 0.0829 0.0188 19.52 <.0001 0.274164 1.086
Ay 1 0.1676 0.0561 8.93 0.0028 0.131069 1.182
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Threshold A=Y AZz5 8
(ARl gAY A o2 EAp) (EAlolg gAY dl /ol eEAp)
0.95 0.57%( 2/353) 66.67%( 2/3)
0.90 3.68%(13/353) 39.39%(13/33)
0.85 7.93%(28/353) 25.00%(28/112)
0.80 13.31%(47/353) 22.38%(47/210)
0.75 27.76%(98/353) 18.99%(98/516)
0.70 38.53% (136/353) 14.78 % (136/920)
0.65 49.01%(173/353) 14.22%(173/1217)
0.60 56.94%(201/353) 13.09%(201/1535)
0.55 60.91%(215/353) 11.87%(215/1812)
0.50 72.52%(256/353) 11.20%(256/2286)

4, 22 2 E9

T A 22,8731 F, ASEIAEA; 21,6957 ©]
e LIT8P L2 o]ggo] 5.2%%th 35| F111
AU = o]FHE0] 3.1%E AEo], & FAHTE
A Ebar, AER[12]2 AlAoh 38 eg ol A
= olgEAL 11.2%ekaL 313lem, o] 5(1998)2 X+
L7 21,652 0] SR HAF olFEA 6.6%2 Lt
ERLb 2 2ALeL Bt ARkE Bk Bhu]s{13]2 o]
g3 HA A oR dmAeke sx|ata atgl o,
Ak AL Q1 AETA N SlolA] Aty mEs
of #Fste] AsHA sk dWE Fyeletal skGlth
ThresholdS ©]-8-5}o] X3 7Hassessment) T+ Z3} Lift
2 ZROIA] AFS] 10%0l4] o]eeE dl2Ten) el
AA U (decision tree) 22 2.3348] o|FIRE == 7}
et AeE vehdth ey £48 A& (training data)
olfgh eleak SAIARLE A2 AhEo) djZeld
¢ (unstable)d 7hs/do] Erh ol¢F B2 EFS
A8 A7 277 R AR Aot Ui gE 7HA|
TP GAHEAUEE A 9ol HIHs] dAggith
Thresholdo]] 2J3t WdmFPS o]&3t =RFFV}
(assessment) gt A} Lift g+ SHONA 4] 10%4 o]
2ERE QSPS o B2A2E IHEH (logistic
regression) i -2 F2AHQ] o] HlsA] 3514, b3l
AIZFA ZATHMLP, neural network) 232 2.84 Hlj, 2JALZ
AL} (decision tree) &2 2.338]9] Z71E YER) 2X]
2B 3| EA(logistic regression)LF o] o|gERE A
B = Sl P =2 7HeE YEyti4]. E3
ROC(receiver operation characteristic)Z41- 27} 1=

3w 52 wighust Solwo] ojs) Wt

oo &

My fe e

o= Ao 2 OAFAA U (decision tree), THE=QIA1A}
Al ZATHMLP, neural network) 9 ZX]AE 3]|PEA
(logistic regression)®2 &7t A5H|al A] §83F ROC
Chart= 2} AFA,E 953 BFo|H15]. wheba] ¢
9] ROC Chart ZAi= =ZX|AEH 3| HEX(logistic
regression) o] A H o2 7P 2 ko] fJA|ekaL
o] 71 $4et BAULS o 4 AUk

e R O NEEL
HAzeae deelar s

oletgkx} OJAFAA U (decision tree) + THEQIA]R}
A174"HMLP, neural network) &}o]H 2] = (hybrid)2 & 2]
Bd9E 3 P& o, ThresholdE ©]-§sto] Pt
(assessment)3}31S ol Lift gk SHOA 4] 10%0]4] o]
S3A} oA S S APE A UFE A (decision tree + 417
v BA(MLP , neural network) 232 2.61 ujo] o3}
A4S 2% Pe Ao e

oletlz} oALA AL} (decision tree) + ZA|AE] 3]
HEA(logistic regression) &F0]H 2] =(hybrid) 2 & 2] =
2 s 2 A7 HE BRe el deln
& = 7P 4231 ZXAE FHEA(logistic regression)
2y} 3FlojHeE]= XFO| Threshold, ROC(receiver
operation character)Z-A1 0 2 H|W3lo] ZZ g2 AHH
shoict.

OHERS o] Blugel s ey 21 5
HE X (logistic regression)} g1} 3}o]H 2] =(hybrid) 23
S 2§ 7Hassessment) 3+ A3}, Thresholdol] ]38k T
2ol Ao 2R AE 3| EA(logistic regression) T
T Spo|EeE(hybrid) S o8 =FHIL
(assessment) QF A1} Lift gk SHNA 4&9] 10%)4] ©]
HE 53PS W 2A2E IHEA(logistic

ofl
o

H| W3}

2

c

i)

)
o
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regression) G2 BAH9] FZof Ha|A] 3510, SIAFA
@L}—‘,j—-‘?—@,(demswn tree + AIZAYEX(MLP, neural
network) 2&-& 2.61 v, QJAFE A UFEE A (decision tree)
+ ZA|AE Q?—]—E‘_—é‘}(loglstlc regression) &2 2.884}19]
2715 el 2R A8 39 E A (logistic regression) L
ol olFEAE HEY ¢ e P =2 7IHeR U
E}tth ROC Chart 23} F35F 2 2] A8 38X (logistic
regression)l o] AA|H o= 7P} F AgFo] 915k
Qlo] 71 92231 mE oo 2 el AA| ﬂx} =
Lol olguAE 223 1 ol2uAE ¥ FEL
Sugiorh, HF MM 2AAE 37 ogisie
regression) I o] OJejA] olFEAE A& & AL
threshold 0.77])| A O|DEALE A|&ShH A4 olgh
2 136 0.2 F=Zo HlsA] 14.78412] o]eR] A7t
e Aoq Ueyth HF AuE 2228 3R
(logistic regression)o]] &JgF ojgtQolo 2= JAUAZRT],
el A= SaA YRt olget ThsAdol AA
Uetsith Qs S3 dUSATE Weksdl ole <
] AL AREE B dol AHH FAEY o
HE ouit}. SFAH A= Gt YLsHA = olf

HAHEE vbA Jeds sHA Hol[13] 544l &
FEQYAY o=zl gk A7) giko] & A=
AyzheIc.
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