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<Abstract>
Developing a Combined Forecasting Model on Hospital Closure

Ki-Taig Jung, Hoon-Young Lee
Dept. of Health Services Management Kyung Hee University

This study reviewed various parametric and nonparametric methods for forecasting
hospital closures in Korea. We compared multivariate discriminant analysis, multivariate
logistic regression, classification and regression tree, and neural network methods based on
hit ratio of each model for forecasting hospital closure. Like other studies in the literature,
neural network analysis showed highest average hit ratio. For policy and business purposes,
we combined the four analytical methods and constructed a forecasting model that can be
easily used to predict the probability of hospital closure given financial information of a
hospital.
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ZIQEA ol Zol B3 A 1960dH F4 Beaver(1966)9F Altman(1968)5- &) A &4
A BAEE HeelM ARSI, Deakin(1972), BHHA(1984), B 34(1985), B4 3}
(1987, 1991) Foll ofaf A &Eo] gtk 0|59 7IYEA dEATE F2 ATuLH 2L 3
AR EA R BARNE S A4 Ao oy BEEM (MDA, Multivariate Discriminant
Analysis) ©] %o] o] &=tk 18V MDAE S¥HAFES] AFEXE /Hetn g A, 4
TERET ASERES 22 VW A FEF2A o NF 2 HZ0] op
HAA g g o] e AT I A9 2 A 5 EARE @A /1. o
Y MDA FAAE 23] 98t A EX(logit analysis), Z2HEAM(Probit analysis)
TH 2 FAA 2F 0] MEEAoH, FAVYE A AP YR AEAZ] Classification
and Regression Tree(CART)7|®o] W=7 % Jdc} HZole AFA S o] &3 d2aA
% £A, Alel| 3283 (Case Based Reasoning), A'E3 ahgHhy Sl 98 23] stz g4
&3 71448 H 7t A7t ol FA] 3 9l

=3 Ao A48 HE JIFAUATE °] g 2¥o] 71&e] BAH By} d2go]
oldE HaFa vt JAFAATo] B4kl S ATolA Bol o]&5 3 SlE AL AANAY
o EAFY U A72H 58 wio|th A2 5L Aty 85 $YH §418)
o g, A7 74, duts), Feolghs B g o] FolA glom, oY HP L Bl sgE
A3ANEGE A2 e BA TE M2& AFd deld 425 & & Jde 5L g
(Nelson# Illingworth, 1992).
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A% 2¥o| 81.48%, WHEAMo| 50.26%2A AFAAY BHo| B} 248 FH & BT

0] 747(1993)2 MDA9] H‘%‘il‘i A% ddg FEuA AFAT 71l 7123 A
A é}a—%“ﬂ 2 AFNAY BFG AAET) ol B AFEA A ATANEY Y
o] & | w3l H aﬂ——?é%m& A3 n AGA S5y A3ARY YR
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o) 2o BAYPF AN Ea oy AFE FAZE e HAdSd #lA 1980+
B B #4E By 190d 25t u3 M A e BALA HEEY 248 ST)
el vy 953 ¥47] W =AatE WALz BAC disiME EUE &
& Holz) &9tt} (Mullner et al 1982, Kenney and Dumas 1983). 2% gA52 (Hadley
et al. 1982, Sager 1983) EAIAA] ¥ ZAte] tajyT AFE A3 = - e 7EA o
BA3 AT Longot Chase(1984)9%4 Kelly$t O'Brien(1983) 5o itk 80dth $-yto]
A EAeE AZ2A 899 47t ZUIeEA AZHAEY] AU g A3
Mol £yHAt AFEAL F3 dAd mAYES 4R WIAEFUHY
(short-term acute care hospital), H&57} 2L WY, dPAGF, =S ANLEs
(JCAHO)Y Agdel®, A7 8drde Bidd 2 Yddxe g4 52 € + 3o =4+
HHE HYAYG $E8UAc R B BAY B, ;“iic—ﬂ‘ﬂ"ﬂ T AFUE HlF ¥ oY
2 olgog A AT PAe W3l (Mayer et al. 1987)& & & AR &AAE zo|2e v
Zo) g BB A9 e AQET F E}{}H]’é"'é‘ B4k Mullner 59 A+
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3. EX|AE 3PN (Logistic Regression Analysis)
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4. CART(Classification And Regression Trees)
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(28 2) CARTO| 28t ZatofF 42ty

Q12 AW (Neural Network)& HE&2Q Ho AFdelg adz 2iste PHo=
1957390 Rosenblattel] <}3) 7HE 34 E &(Perceptron)o] Hx9 Boltt. Q1F 4™ &
§o s gBotd] AL E thFstA Aol A 1 FH7E FATA o]t o2 £
F e 439 Feo ueg o)t A5A %IP_E wrolA Y, o] &2 F¥ ] ot
g 77t FESEREH A2eE o2 AR US, 1992). 714 AEgEE deAl
A ol 847t 7 948 Agd ha Yite 2E 23S d3AA e AeE FHde A
02 AFAAYL EAadd 7 E AaEd deHe 53X g A F e
A A4 7FEXE 23S Gt olo) Hte) AgdGe B F¥to] g Agd FoiA
2 g Ao Fojd 4 el AME NGAINAY, FAG HHES THATE W B
o] ol gHrholAT 9. 1996)

A@AATE AEEA Mo oA FA(Neuron)o| Fdhs 2] L4x(Processing
Element)2 FAET Ag 248 48, & 44, 29, 715X, Aol 5 549 7188r=

o]2ojAt thge) <2y 3> HP/h /R FE2E YEHT
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<2¥ 3>oA, PEE Mg 84 Xie PEY Y383l 99, Xj& PEY &83to] |t} 13
I Wijo PEi%} PEjZHY] QA7 EE Yehle 7130, netie & Y8E 5 netjzte Xj
#o 2 wHto]l & Hojgrolt) & YA 2HFYL AMFE AL teF Bk

net, = ZW;X/' X, =1 (net,)

o0 Holgsole AVYS, YAEARS, 282 SA Felel ALRo|= P4 5ol o
o, 2 FeN b wol ol AE AlRe|= Foolth
FAo) EE w240 SHE A7 8a50] Zald e 22 o|FA e YB3,

©
Y%, 9%l Uoh e95e ATAAY BYd UM Qg 4% U1, st mE 1 o

E4td & AT F2 AMEEHE JQF AAY 288 ok H4 EE(Multi-layer perceptron)
¥} 94 5H(Back-propagation Network:BPN) 2.8 o|tHZ 511, 1994). T3 HAEEL MF B
7Fed BAlout A 8715322 Exclusive-OREAE a4 4 gicke @471 glglh 2
U, Werbos 5ol oj3 th3 A EES A5 gme|Eol 98 g & g0l LAAHA
0% IAEEL 7 48 AMgE e AFAAY 23o] St
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o Aejs} AH71EE 71E A7(0] 74 o 199)9} Bt H} pAEQd e BEAL
<E 2> FYE gtk £ AFoMe 02-95d 497 £3E A8 E AEFE, o
of Rz B g 92d 570, 939 170, 94 1471, 951 IHE F 3970olm AR W
e B BA 22870 oAtk R Wde] #7F AL 7| fie] # dfde Fx
Hele AgE 4379 #EX] RFE AMSER 91, A4 e ov5d BAR S ALe
At Mk BAE A HF BAX & B o TR 7o) Al g
#Ax 2802 =8 30302 A9

K

_.“.l

ol rlo

(& 2) B2 §4

ks T ¥ a A = A
LKL K 59 (25.8% 0 ( 0.00%
a8 101 (4430% 10 (2564%
A 3 68 (2.82% 29 (7436%
BATR 3 & 24 (1053% 1 (256%
004 ©1% 5% (2412% 2 (513%
16()%"2} o1 4 (1930% 2 (513%
0PI THE R D) 12 (526% 5 (1282%
3.8 B (40.79% 29 (74.36%
Az #d /AL E 89 (39.04% 1 (256%
Add 8 (12.28% 5 (1282%
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tEd e 4 32 (1404% 1 (256%
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2. TE BME 0|8 28

HHEA osle g3 2L Fishers] WEEAAE AUt ©hdg AFA
Stepwise 42 S84 thg Hol AAE el AFEFE AT o] ¥
A ot olUg} 2ARY AFAAY 28 P CARTE A Tt 3o 3%
Atk Z 30378 WL 9f AT 712E HPELY = e S 04]%'3} a3
£ hit ratio2 Al4tste] vizkA] 2¥E Hlmatnzt @

(E 4 Fisher ErgAle] Al$3t |
e WiAs TAhEde] wEAS
N = 7 -13578% -16.20902
1SS A=, -0.05318 -0.01190
231912 o g2 0.1119 0.14051
$H 40 desdue 0.13151 ~0.01708
S VRS -0.12088 -0.04770
=H & Fajujg 0.00497 -0.00202
FERAY EAA 0.26279 0.31478
A7) A2 & 0.24455 0.27205
g B 9 0.000002728 0.000001376
# g A ~0.000006877 ~0.000003091

2y $82 MUY AFTARE <E DA AAE F A B ¥of gho] 52 &
o2 @ ek & S0 o BYY] ARE go] AN A3 F A A AT
o] 45011 T4t W] 4] gho] 640 o] UL =AMg Heow WEs doh. A9 7Y
< o] &3 WHAY FEL O3 2o

(& 5) BHEEA 240l o3 o5 E
4 = @

4 4 £ 4 A & d=zxs

A 198 30 228 86.84%

Az ’ g

T4k 16 ?9 16 78.67%

o = & 303 84.82%
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RN 2¥e AMGLY o250 % FAELY 2§ 7867%ET JiHoE
=4 vgon Avtdoze 8482%9 d&ES HHd

3. 2X|AE 3|HEM(Logistic Regfession Analysis)2¥

<E 6> Logistic regression W& ol&dte} /e @ 289 AFgE AT Uk

& e ARARES g A dFsl ke Pt ol 712t explz)/{1+exp(z)}e]
e 7% ozlo] =4 #E glolth DY o] §F gho] 058 IW TAloln Fod AR
olg}at WH3lH ¥t} Logistic Regression 239 & Aup= ohgxt z2th

(E 6) Logit Regression A8t
¥y d A o #
PATIEE 3 47836
AL I = -0.0709
zg.z}c,g:m B -0.0357
TeHEd daru S 01714
FAE0 o & -0.1347
A FAA -0.0889
A7 AHEH] & -0.0621
T804 FAH & 0.0136
9 8 F 9 0.00000275
# g ¥ A -0.00000744
(BT Logitic Regression o 2|§t 6I&E
‘ d = @
A A = A N F d & &
A 198 30 228 86.84%
2 A gk
A 14 61 (6] 81.33%
o = g 303 85.48%

Logistic Regression 289} & A3} A4 B9 A ¢= #E4 237 Aoj7} glov &
A B9 e dEdHe] FAHUE ¢ 7 Utk
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4. 212 AIZH9(Neural Networks) 28

Aol A& NeuroShell 2.0 packageE AHE-3l JAFAAY B9& 8= ol 7
ghR el A Y] AZE 71 dAg dueFe] 7)&stn ok AHEE wEe e 27]
=9 7% ofef 9 7t AQIF E WY o Zon 2HZ k& FE YYHREY 2

ST E8 3 =& e UIE AAl 2Hed AA3E Cut-off PointE o[ 43}

8= HH-E o] £3F4A T Momentume Default2 &8 Ue 0.1& A3 Learning
Ratex 0.18 AF&3th 18] 1 Initial Weight= 038 AFEdle] 288 &89 T3t o]
B Ag gEE A dolH Al# dAd 23 e HEstd R¥Y 4F 58S SHI A
Validation 2.2 Wit

AFAAZE o] &3 HF 2L CERadY I=E Fol Yout 1 AFA yge
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V. 5353
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