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<Abstract>

Analyses of the Efficiency in Hospital Management

Ro, Kong Kyun', Lee, Seon”™*
KyungHee University School of Business’, Political and Economics™

The objective of this study is to examine how to maximize the efficiency of hospital
management by minimizing the unit cost of hospital operation. For this purpose, this
paper proposes to develop a model of the profit maximization based on the cost
minimization dictum using the statistical tools of arriving at the maximum likelihood
values.

The preliminary survey data are collected from the annual statistics and their analyses
published by Korea Health Industry Development Institute and Korean Hospital
Association. The maximum likelihood value statistical analyses are conducted from the
information on the cost (function) of each of 36 hospitals selected by the random
stratified sampling method according to the size and location (urban or rural) of
hospitals. We believe that, although the size of sample is relatively small, because of the
sampling method used and the high response rate, the power of estimation of the
results of the statistical analyses of the sample hospitals is acceptable.
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The conceptual framework of analyses is adopted from the various models of the
determinants of hospital costs used by the previous studies. According to this framework,
the study postulates that the unit cost of hospital operation is determined by the size,
scope of service, technology (production function) as measured by capacity utilization,
labor capital ratio and labor input-mix variables, and by exogeneous variables. The
variables to represent the above cost determinants are selected by using the step-wise
regression so that only the statistically significant variables may be utilized in analyzing
how these variables impact on the hospital unit cost.

The results of the analyses show that the models of hospital cost determinants adopted
are well chosen. The various models analyzed have the (goodness of fit) overall
determination (R2) which all turned out to be significant, regardless of the variables put
in to represent the cost determinants.

Specifically, the size and scope of service, no matter how it is measured, 1. e, number
of admissions per bed, number of ambulatory visits per bed, adjusted inpatient days and
adjusted outpatients, have overall effects of reducing the hospital unit costs as measured
by the cost per admission, per inpatient day, or office visit implying the existence of the
economy of scale in the hospital operation.

Thirdly, the technology used in operating a hospital has turmed out to have its
ramifications on the hospital unit cost similar to those postulated in the static theory of
the firm. For example, the capacity utilization as represented by the inpatient days per
employee tuned out to have statistically significant negative impacts on the unit cost of
hospital operation, while payroll expenses per inpatient cost has a positive effect. The
input~-mix of hospital operation, as represented by the ratio of the number of doctor,
nurse or medical staff per general employee, supports the known thesis that the
specialized manpower costs more than the general employees. The labor/capital ratio as
represented by the employees per 100 beds is shown to have a positive effect on the
cost as expected. As for the exogeneous varable's impacts on the cost, when this
variable is represented by the percent of urban 100 population at the location where the
hospital is located, the regression analysis shows that the hospitals located in the urban

area have a higher cost than those in the rural area.
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Finally, the case study of the sample hospitals offers a specific information to hospital
administrators about how they share in terms of the cost they are incurring in
comparison to other hospitals. For example, if his/her hospital is of small size and
located in a city, he/she can compare the various costs of his/her hospital operation with
those of other similar hospitals. Therefore, he/she may be able to find the reasons why
the cost of hisher hospital operation has a higher or lower cost than other . similar
hospitals in what factors of the hospital cost determinants.
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A &, 4 AFARE FHoE WnEE Y A9dz Wdagie] agu o] 4%
£ HAE AQASS AWy, ol Wdn S diz AdHd e AFAATHY
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2 UBE WFE 3 Yol B WFEE FUOE WATTY WSS s
A gk oleld FEH WAE 4Rs] AN 71999l Helol & (static theory of the firm)
o 7123 HU9) A INZARYL PEFTA @k ASSE, PU9 FAgYD 7]
) Feliy Aolel e Aol B BAFoRH S TrIY G AnA Bk

I. o]&4 w7

71901800 A3t 7198 GAMAPRFEL F M APyl Qg FEEd AAE
B¢ (production  function), ©]&EF(profit function), 22| FAPINE =A
(condition of marginal productivity)ell SJajx =&, EAE vl&EF, ol &S, Jeln
A L2 ZZ(condition of marginal cost)oll 3 EEEE SAFPAF sellA 2] 7
e 2@ o, T A4 FIPEel A% dubdl 2FPA v 82 Az 23 Sy
2 Yehde Aoz gAshd D)3 2k

C=a+ BX + BX*+tu (2:1)
4714, C = ZFH|&
X = 2%
u= I3

a3, FANAANMY A 2D F, 717 = A RN oj&dTe tuF 2ol
2ojAed), FATS AU G2 (219 HEFTE AEF dFAM ujEF Aol

P = B, + 2BX (2:2)
(3714 P = PY)
o714, X = 1&%

P =714

P = AA7HE
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X = (P/ZBQ) - (31/232) + v (23)
71M, X = AeH

P=714

v =1

71 WEolch, weh W9 JAPAARHL o Zo] B¥E £ ok WA v g
£ Alokzol §l7] WEe A&l dE 1G4 2R (24)9 Zo] vt

2L
1

C=a+ BX, +u (2:4)
4714, C = A vl
X, = 47 J4dF

u = I9d

TSt v g AsS AR Alolo] dAL Q7] Wi, & HdY AEF
AR Ro] ol &2 s} ohr] Wil 71AAAL AEn]E(reimbursable cost)
A2 ATNYLYF) 0 r oA o]Folx| &, o]F Aoz FAEHH (25)9)

AN
El
KR
=

P =C'1X, (2:5)
(714, € =kO)
o7]1A, C* = /¢¥n]-&(reimbursable cost)
C = AAnE
X, = a7 e

A
35

Ry
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A5 dZ I3t BAE & Ytk

Xl =dX2 + v (26)
o714, Xl = ALY F
- A
d=36* (u/X,); u=d% FE&AF FTAA
v = g

olAte] WHMAEARYAA JeitE FQF AAEE $4, ¥ A4
(full-cost pricing) WZel 42 FHAstalele F717t njdside ol o vl g#
9 Az ARYA Aol dAZL ke Aotk o]RE R BFH GO U3 Yo
AL e AL Brbsdths AL U olNY uEgert A% PP eR
2y 2o Qe B AFelA A 2 W9 ngdeFAd SlojM HaAsy
(least squares method)ol thd ABAS] TAE AFdHE

I Az 2 2434

1 Xl ¥ e

2 d75ge g8 A5E 2001 84 dgagsle 59 AnEYd 6247, IR
W9 2457, R Y 1067) HLEY YAZE P AN T FAARIT A8
20| 7Fs8d 917) HY F FeAEs} vpleAY ERFHo] T Fds A28t
BUTEd o Aehd ohg 1o 25 30 Beol AA A Ty A7
Ao PR A9 REE <R >3} g
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gH] &S A gol}, webA AR ZA3(deflated measure)o) AHES ¥HY Y HYFu| Lo
A ndch H4A089 o] FAAAE A7t 4A 947 "o A $22A48
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2< AYste A #¥E T4 gFo|d & 479 #FXNEL Aund 308A4e 7k ¥l
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8 339 AHgel Qo] uAHE T s} FAZIEE FANNAY A5 fAEE 9

oltt. Wt Y = a + bX), +BX, + «% S AYFFI xio] YsAH $EEckd 1

AT YIXi = a/Xi + b + bX,/X1 + u & Uehdth uieke] Xx o d4:7) Rag §

HE IR gt o]l MYAL V/X, = K + b,X,/X, +uZ TA & & Qg o)

M Ke B, + a 8 Ztn M3 olgste] b, 02 KE FUYAEI] 95t v gAEo)A

BHE FAe dE 4302 o XiY AN b= FAYstE S vl 188 hias

g ¥37] st ulgo] obd HEuige shdel 1 WA Ik Nz P

YIX, = a + bX; + uE Yepdth & 22 X & $%S Y3lo WHdor g2oz

olFHI b v e AYHFEL o|u] vl &l o& YerAR ] Wi X0 & &

z25x gt

§H, Hde Fu4E FHUFE AT £5 Qe o] ALo: WA FRo gl u)go)
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(patient day)dl W AABAE Aol) WEel 24T "ot Yok GDAL 2AVAE
Foe A& vehak

- P a °]]§J§ I:D‘-: Ioéﬁ: iz]_ﬁtﬂ = A .

B9 &olAAbA e HSFEL AAn|, Mgy 1z BHE FAHA o 1Y
olgi3t H|LEE Fu| 43} vpasiAZ B R vjgste] Frltng A APHsR
A= AL gu)7l g BAZ 7 H|EE dBH g0 AR v&S HPHETE AY
ok T3 ], Ay, B 4 ARFEES AQ], Ay, B2 TAF ]

T W5z Adste dougd O 43 § o ArIeE Bu g 53] ¢
Au)e} FASY WL AHTAY JTHL AuEI] At 4 WEHLY FHL ¥E
3ste] wige] TEGTH oA EYAAA ] 7|12 v EUFES <E 2>8 Znh

9o AYAFEL EolAAM M ulZ AAME 4 e W, WeY &S AW
= BEFD gy B d7qME Qi) v gAaE s HdY 5 viFe o
23 2 oA kA 9Qeg BFagdY © £8%58 o84 (capacity utilization), @ 9
g2 WH(scope of services), @ 71&(technology), @ T2 % (size-volume), ®
9} M 4=(exogeneous variable) & THAl 2919] THF WFE <¥E3D>TH A

2. ARy

2 Q7N AR SAREE
g FeusAold) BN Yoht ABBARH (corelation analysis) ¥ A BFE)
Fauso] U 9GS FAT I3 AL (multiple regression) § oIk

9A, BANH$3 o] FFL AT 2AEHe) T2A BAS T2 Aste] 2
=

71454 (descriptive analysis)¥} &7 Wd EHHs
i

WSS F405 Alold) JRAAST BHAYG. oY $HE Faol F4uTe B
YE A WSS BT, FANRNE Tl 48 FATA B9 49 712y

H D719 vgolES B Aoz g 7FE, %Y FEF £FYY AASE, 7199
F29 7SS AT 7199 W4 Asn dn

5) & a7l st Aaxs TARRAL g Qo) W4E EATA b T & U
AE7 FRAAY HETAAE N AR FFe FRAA0lA Frie Aold Add
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HAABARYY WEHS, 3 1L A5 14 AYgFEP2 deholacks
o2RE Mg 42FS AAHE RE HAYESSY WHz ENY £ orz 0L
o] 2ojxic,

Y=a+bX +u (32
o714, Y = W9 Agn|§
X = Aguisgo] HE

u = %

TEZ WFE 49 A2 HE LYY E2HAT 48 o] o]§82 YUY WS
ad £2dd. F i 257 S3d5d] XREch JHEE o] WEE Alojd o= FEg
FRBEA7L 71dEn. olg rlR7tAZE £29 g dY MFE Alolo] ARAAL s L
AE ot ol # FFANY EAE AARNY) Akl A2z FB@AIL Qvkn v
Argo] HAEHFA A A HA A4%L a2 T, 94 F45U59 Fuwd
7t 5€ SHETE A93y, odol FRIANGRAY oz ARWA ¥ SYPUSTE
AEshe stepwise WHol e 1 £ARYL FRA) AdFAAF Aoz Jojse
dae AddA7 de R 2ok 28 g5 3448 AASI] AR stepwise WY AHgolE
M2 3kol wihE = AlARol ok WA stepwise FHE FAY FA4E Al SYASFE A
BEnh 2 HaAsHol gule AAEA ] =l AdME SF iS5 S0l @
HBAY ZE S0 HITAAQ meirteel o8 A dsojopet k. 1Y) griw, A
T BEFFYAEL o}F AL 4R Réch EA stepwise WS M99 B (bias)E XY
¢ Ax ZE0h ARl FY o, F & AUt AR FoAA) 42 U= FARALS /Y
A e B2 RAEEA] ek 1328 dAwE Aol foMo] AEE ddg AL
Agd0d I Aas A% ol iEHe ArE F3t7) At stepwise WHS ol¢
AFHOR ALgEr o] Wo] A5 Ao SPPFFo) oY Jg YFE RFAh 7
FE FTENFY AAZE F-EAES JMGE Fo A& Uehdth stepwise W&
€ HTEERY H4E AAE] Astel AgsiRthe 72 WeduelA Meg Ae
sttt ARRHTh T 2 HoA WFEe]l A WA Ao gl o 2RSS g2
HoRRE Wy A TEHHE AL ohith o e Moz APHEL 7 A4 Y
Aol Agdnt. At ZE S5PdF7E vFARA EdA Z7lo] AE=HU7] gRo]
stepwise 9 AT AL 2t DY o= Wiyl dul S AASA e 2L
7 2 WA g 2AEE W B8 2ol shed dEFANCl 22 A wSE
Aolel #2 EAFL EAce] A2 dFAAATI 2A ZAHA W1E vt oE A
ol £ WFE Aol AEBAE M+ Atz 4AHE I35 F 23 sy IANE
Aol Abggt wAAZolx 28R &L FEHZ FLHAF] dEE F YA"A gL HF
Y 2= ool W@ty sHHEnh QA Hio] Foln BAAviT Yooz §7
Ao LA FFo] Fo] ohdztd Aol FulstA Bk ol dulely BEY 45
A7) E¥o] RE #¥LAE ERA F¢ ARE stk AM A71Fo2 149 Q9L
71 HEol 2¥o] @48 1z YA JdHE ol 87 stelMe thazhig A eA
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YAFEo}/Q123H] okFul/A g4 He| 3Aul/aey
AE A YehelFoi/A 7 AaAgu)/A gy FYu|/agy|
A3 e Fol/u7H) HAAHA g.8)/A 5] A g/vely|
AZAYRATo/Adags  PAbIA gHl/A8H] Azul/aey
RELECIBRER NegAse/Ass  SEa/g
TZAE/A 7] A /A 58] AR FH|/dey]
oAl ¢d/Q173H] g iR Ful/A 8 H) A7V zul/ Byl
SEMINESIHEE A f2ul/Beln)
Y7713 o)/ 2] AFYRa/A
TEY 7 e/ A 93§ ul/Ae ]
B2 Fed/Q2m] 71etd2]u]/Aeju]
ARl /%A
SERDRERRYE LK
GEEREE DL
Ao Yol e/gaid
AF oA/ aRld
RHEARAY/EAY
SANEESE!
CERNHEIE K]
A7) EdA/504
TELIERIA/FAH

Al

(324 olg3lel HIESE Ft] WETRY dotat FHLAUY WGl v
93 9%e sehstud Bk BH F38 A8 Agdel 4 349 Be4E A 7
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29 4 +

7459 ol 44

@ o] %S (occupancy rate)
@ 3)A-&(turnover rate = admission/number of bads)

SEREED
47

@ 100 97 vHHAF

@ 100 94 9Y+% X-rayds

Q@ 100 J¥dTT I EE

@ 100 9L &85

® 100 J4ds2 iy

® BZA8|A/A 88| &(ancillary service/patient care expenses)
@ B9 B3 8AF A 7Haverage length of stay)
B2 820 4/9 4 8A}F -+ 9u] L (patient care expenses/inpatient

operating expenses)

e

O Y945/ 183 Y45 (patient day/employee)
@ 100 ¥4 2 H(personnel per 100 beds)
Q@ Y48ATE FHLEF R/ LS &

O Y99 (patient day)

@ /35 (number of beds)

@ ¥4 (admission)

@ )AL A< (number of outpatients)

OB NE R
@ <) N2Au]4/3 1 8] S (outpatient operating cost/total cost)
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1. SAN EMAY (SHH)
D AaaAEy

(1) 3L 3 SHAFRY FB8A

AR FEHATo] A SPHETEY FAVAE iR nA do 2 ATelM AHE 59
AFEd 3A F FR2E WA 7 3tk A Eo] dgn| g i@ A e 9
Hjof dfgt Azl Fofulgoln & & R0l FHHA @A Aok olel wet AAAQ A5
g FEAT d@ FRVAE £ F, 4 AFETY AAZQ Age] dF FAAVAE o}
Fo2H 7 AREFe FHATY A ¥ S AP £ Ak <& HE B e $
F 478 &Y p o] 03212 Wi¢ ¥k BF p #ol 01580 AL Ao FAAFI} 9
T Ao o, ogu g dAHE&L WD &3 Bl Yo ¥EF

<E 4 Zausol 24 HyHeol Aua

Agn/ AzE/ s _
A
qzelg  omug  ozee e AR .

ogu] 4/ -0.17021 0.29910 -0.29777 031142 0.10271 0.15812
ZAEA (0.3210) (0.0764) (0.0778) (0.0645) (05511) (0.3570)

ALLF/ 1000842

sedas  Aae  3UYF WA Quds gded

jgulg/ -0.26992 0.66736 0.78489 0.77655 0.77861 067969
28T (01114  (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)

E Ageued FdduE (99 #ACE Q3 e ()9 #AZ U
o] g&E (NEAY d© oA F HEY o]&8°] ¥t T w 2 FAYFF A% F

BEAH 8] 42 Zoloh 10094% AASE 28 (HBAT Holn Yk ©), oL
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ROHAT FRIQU47} B2 AuHoR 156 AFHE At B WRlEe
A Adekn sk WSS eSS BAE (D2 Uehded, oRE FEt 2
F842 gol 4] gtk

(2) v AARNAFEEY A

A SE8e] BATE g JebgAT, Hdu &M Jaut AR HF
< B 40%7 et 2822 HE Qg S ge dA7 Qiota gAEE, o
Zv|g} 8] AFEEY v FRAAE dotE HLIL Utk <E H>E Ang
8] AF-ER AAAAE Lot Aoloh

<E 5 eliuio} elziul MeSulgtel M
(32E JRA%, HREE 0B
ARAAIATY/  ABAFY  BIARY bkl
Q) Q) Az Q|
Ay 0.34333 -0.03127 -0.37698 -0.04476
LIRS (0.0404) (0.8563) (0.0234) (0.7955)
ARAKRSY  AREFTO  mEWIERY  HATV
Skl Q) g QL
A3/ -0.1191 0.09321 -0.08231 -0.12025
o g (0.4875) (0.5887) (0.6332) (0.4848)

Atel thet Feizt o Al diF wojnn BEd £HE AMdolth mEbA AnlF
AA gAtQIZin] 9] vlgo] FUketE JAHMIEE AsE Aotk B ATeXE JabEo s
AvZY FHAAAE (M2 Yebgth e EAlg e dzb g ARdAst (R
Hebged 34 A4e 58 GAE dAE A A Adule AT Zoth o]
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<E 6 olzdn| et X Ab|ge| ABIA
($E& ABAF, olAZL p-3D
AgFggutelgy/ AF gAY TBARIY/ A1/
14 349 394 394
A=)/ 0036046 -0.04869 -0.24198 031955
g ¢ (0.0308) (0.7780) (0.01551) (0.0675)
A E7IARIY/ AHE71ERQY/ LY ERIY/
394 4 94
7w/ 0.05501 -0.08452 0.20675
ORAIE:S (0.7500) (0.6241) (0.2286)

(3) Azn|g AsuAEdFERY FaBA

<E Dol Bole upgl o] Agnju]dL BALAu & £ BAZ} Ak AwH7}
WA oA A= vFS BRE AN AR vFH HlRdth AgH|F
ME FHH| 8] 66%E 7H HlFo] ¥ FEule AL BANEMULFEY W§
02 BRE F e U, Asvlg AR depkith b FAAREE RARZ JE
U op5u1g FAAgEe Agnle] dite 9FL v Aoz FEHNT HA Y
A ENE 98718 FE UBhle R2AMEA9 A7]8 #-do] Ana & ¢ 3l
o 122 AEe A (19 #Ad Ao AAH oy Asv|g AR Aog
Ehd A2 9919 Aot

<E 7> Mzulol Hzy| MRS g2 A

(

i

o

22 38AF, oFES p-ab

o
=

oFE |/ g gH)/ AA g )/ HEALA A & 1)/
A F Y| A &bl A gy ANF Y|
Az u)/ 0.32763 -0.06422 0.00018 -0.07167
gH& (0.0511) (0.7535) (0.9576) (06779)
71 e} g A g8}/ A Fu]/ g AR EH)/
A gy A Z ) A1)
A u)/ -0.05697 -0.42475 -0.08364
ojgu)4 (0.7414) (0.0098) 0.6277)
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@) azvig A NEEETe] AAwA
gl UGN oo BAZ FFHUL Fefut Ao Hojud WHd
fug-2 28le FasA dok o &2 Ade Ydul o] AgHY AAv|s e Y
AgAMu| 29 e v F9dnn & 4 Aok dejulg T ARFER FARAE
<& 3 #o. #Eul= FYU(AYE, £EE, 484 3% FAFRHgE (BAen
2EFH| e (HBAA Aok

<E & et Malu| ML g7 ARt
($E2 AT, olREE p-3b)

B2 FAu)/ Fgu)/ AR E4Y/ #A7pdzm)/

NG e ey ey

#eu)/ 0.12223 -0.32606 0.39860 -0.05701
ojgulg (0.4776) (0.0523) (0.0160) (0.7412)
S5 8l/ AF9x=/ o8-/ 7| eb@a)ul/

oy 2y )y #ey|

e/ -051527 0.17343 -0.16937 -0.03750
g & (0.0013) (0.3118) (0.3234) (0.8281)

2) 3AEH

(1) W9 A4
Hrdds A & O W stepwise regressionTH & WEAR ] £8%th AA
A W

il =
HFM e AEFu & BaAlFugo] Aeg whdel, AHF-EAME &
1

I, 7129 YWFAIME 10849 457 daEgt) oixgog Fre sako] WK
T dd4drg da@asrt ek QAnEFe} Frg AT A £ A9
Rzt E2Eh meby] F oASze] JuaAAE AHE 1Ao7t ok gatgelulen 7t
3AMEOE ALY ARl 042 #9dtn, JLAFS AT EF 052 oS
To3t3i). ol wet F Fof S AeelE= stepwise regressiong £ JAEA L A
Ag A3 AAFIE @A ol 7 FHA L] FI8kA] Feinh 2dM E AT

AN vE deite] dauAd 3ol Jou BeFAAEe] B fosn ¥ A
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od 9y deulg AR e A AT
TE HojE <% 99 MFAAZAE AHFEZIZ sl o)L #ol i1 #3d
T MFE WY stepwise regressionell FYst] F4E S AT Aejrt. <& 10>

I <E 11>E A HFEE UFIAENS F3E Ao,

<E 9> HACIU|Z(o|RY|Z/ZHEXF)IE SEHSTE B stepwise regression Z Y

@ £99 W4 ARY 95 (*f‘gf (7;; fo88
1 Adds 06161 0.6161 0.0001
2 100843 44 0.0753 0.6913 0.0077
3 AR 0004  OTB® 00308
4 AqdAS 0.0379 0.7716 0.0305
5 Agds 0.0051 0.7666 04131
6 ol &-& 0.0416 0.8082 0014
7 TFEAVFO/A A 0.0164 0.8246 0.1041
8 AFY T/ ] 0.0179 0.8425 0.0801
9 ol g& 0.0088 0.8337 0.2139

<& 10>9 A#E FHHEA ZFFPXE0] guidthe e df AR FAZFY
#ol 30078(p < 00DE 7Hdol 71A=o @ Aol gnigled, ARFASF R #
083372 3AXo] AAAFL &8B% FTE A3 giok. T3 <E 11>§ ¥ ZE B
FRAEY ¢ @l 5% KYAFFANM YriglSE Bolx YUtk o] AHER Mot d
H2 o= A= AAsvty & F Yk

g 4 Moy

<E 10> BAMEME (analysis of variance)
24 A= AE AEHd F3t o&E
2y 6 18093. 12087 3618. 62417 30. 078 0.0001
2 A 29 3609, 24194 120. 30806
& A RS 21702. 36281 R-square : 0.8337
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<E 11> I Ehlu| B(2] ZH| /T H BRI L3t 8 2MZT

SRR A —

S %%é_;%‘?’ A4 253 T % sons
Intercept 64.830448 3789 0.0007
A2l g/ Ay -0.508051 -2.232 0.0332
BEAZO/RZY 1124568 33 00020
100843 A4 0.277219 3537 0.0013
ddAs 0.862874 5370 0.0001
) g} -2.865615 -3.144 0.0037

o3 HAARNE T FHRYL S ol FHE + Yt

HAd A4 = 648394 - 0509' (A2l Fol/A 7))
(0.3007)  (0.0332)
- 11246"(ZF 5 A/ 1)
(0.002)
+ 02772°(100%873 2 245
(0.0013)
+ 08629°(J B AF)
(0.0001)
- 2.8656 (2|} BAkr)
(0.0037)

* 5% FAFE BINE p-@g UER.
2. ZEE HAO iE SHEA

2 479 B39 shit 398 B4 U o] RgozM HAEU ojm
Aozt EABFETHE dobn Folth PAe SHE olal ANzt QAo WY Fust
A4F QA Sy weh PAS 2ol 1 54 % Ao A Yo nA vk

1) ZBaAEHS

AN g 2 W5Zo] ofH FFL TAEA Yohus ABAARYE AWnE A
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< guiglE dolth. FHBAE YoluE olfv WHT BIAPo] YA HRd 33
#dol g W L9 #AUA #e BALAE €14 s Holth #FE WdHde] F
8Lt H1 ol A7l digte] AARAE BF HAFE AL AFF dojh 2N g
<E 12> #o| ZE AT disto] WS FBAAE & wol Lok = UA 3
Rk WY WAL ES BAOIE (+), H A (-2 BARAT FAL AE R
< Ngholnt. diF-29] AN SAul g Azdnlul g, dejulvlg, A& FABA
€ sl delA @gtth =59 FUSES dehls 85U 100837 29579
DAY BAE TR IYE Bolm Yok EF FREFEQ dds, WS,
447, dAEAS T DSl dE FAT dEA AFEHAE AsldnE (+)
2 YRR Qv g ARAREE Alo] 9] BAlME dEFAuFo] (HRAS HA
o AEB|FEY Aol okFuulge] (+), A A5 g FAARM Y&l 47 ()8 B
Rk w2H|g Afolls 2EFH Y v go] (1) BAolx, FYuMIET FAFA UM &L
)8AE Yehich

o)

2) €Y

FRBALEHE T3 FrY® BAYol =2 WFEo] AARYFA AL £ Qloh
a2y ZE A57L IANFA Y AHSHAE E3T stepwise regressiong T3] 3AM
FR A vt AREAT WA AT A S ATt EAFFu &3
dAdATr 2709 WFEE BPHUL £ ATE WUl fel dFL nAE 298 ¢
ob Z+ HeelA AR A AY &g ARG = AR oA FAZE 21 9
o webd HAG YU AFske b o7 27)e) WEwto s Mg st AL
Feoint HdgHH&-E AEstEE o] t4e MEAdoz oo AL ohz|
T BEE Hd 72E AU ) o2 Holojd Zlojth. BE o] MFEL 9%
Aggolojol #& ERojth 1 Ay FuUFEHAL o448, 100843 A4S d4AF,
dAdAre] 4] Wt AGEGh dEA FotEY Ao s FHuulg, FARA
g, 829 BEAFT, J9YS/08 AL, AU, dA@Are 67 wET AAE
€ HUASE RAF ATt GAY £ & F osjeick AR WFE 7R

T AR E % A oy 20z AYE F otk KE 13> F1)

x2

S ud
a2 i
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EEPACERES -

783FAANE e
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old 9 : e <ejulg dHacl ¥

<E 13> SYUNRY TA - XYY chou|Bof ojxs ZS5HSEL FAEMEN

(D) A5 FdtEdY : 2HAF(RY) = 0894

BE 97

H AT H]$ = 201328 - 0479%(c]&8)
(0.0832)  (0.0475)

+ 06718+(100% 3% 2 45)
(0.0001)

+ 0.86532+(4 4 AF)
(0.0001)

- 39018«(s] e &Apz)
(0.0007)

* 5% fFroeE 234 p-aE YR

2) A FdrEEd : P45 = 085

HAdsul 4 = 68628 - 05835 (T3 AT/ AH])
(06092)  (0.1075)

+ 04471008 8F A d)
(0.0001)

+ 0217 (844)
(0.0001)

- 39142 (s} A @A)
(0.0055)

. 5% §A4E BEXE pake el

Q) A=A FUFEHY - BRAF = 09722

HATEu & = 417.3057 - 21096 (5 u|/Au])
(0.1374)  (0.0434)
- 07343 (A A v /el u)
(05157)
+ 07191 (g 27 1A Faol/EU e da9)
(0.316)
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BEA4gesA Ad Az

- 169319 (FAF FAF717h)
(0.2262)

- 1.0689(dd 5/ 4 AdF)
(0.1723)

+ 1168277 (4 44 F)
(0.0646)

- 87323' (AN EAF)
(0.1456)

« 10% FI5E BEALE pake UEML

99 A FF9 IAARNAYE RA A Funzyde ARARDY HAPA
(fitness)o] AW ZFulFE el A nTt Qo} AR A FPAFLS 7HAH A & Aot
a2y g ZE IARYDY AAATE 085 °l’§>‘-€ Uehla glo} foidel ot 83l
t} FALAHARTANEE, 499 27|(33F) 2 o] §&o] BF HAE Higl o] +
FEF YL v RoE YehgTh

3) FHdel A AbEA

B AR

PN

A g AAe disjA vl go] riE Wds 2 o 2 A

2 BASTA BT $9A9 A9 FAu5C A BV Y SPEFE BF 18
Aolck. o] % S7ARAe] o8 A8 WsE the mge] vhehd 572 ol

O A=Y
Y = 638394 - 0509 x X1 - 1.1246 x X2 + 0.2772 x X3 + 08629 x X4 - 2.8656 x X5
o714 Y 1 QB H|&/2ABAF(FEHUT)
X1 : AR gFel/A7an
X2 1 TrEAREd/R17N|
X3 : 100843 A4
X4 y4ads
X5 @ g @At
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old o : ¢ 2oul A QU BF AT

Q@ F&HTe Ud 4 AA w9 vm
F 36719 3ol Aol O FAA G AAge vEs 2 oe Zr.

EPe #FEA] ¢ X1 = 199%
X2 = 316228
X3 = 18057
X4 = 857
X5 = 16.042%
FRAX(x) 1 Y = 97.34
AAR® Y = 11296

YO 24A9 QA A& 47 et & UES ) A Yol o FrREE
o wFAulEE Yo 29EE ohed 2o

<E 14> o|zH| E/ZY EAIre| BE

T3 (1,0004) T H & FHET FHu &
27.00- 35.79 3 83 3 83
35.80- 44.59 5 139 8 22.2
44.60- 53.39 6 16.7 14 389
53.40- 62.19 9 250 23 639
62.20- 70.99 3 83 26 72.2
71.00- 79.79 2 56 28 778
79.80- 88.59 2 56 30 83.3

* 88.60- 97.39 1 238 31 86.1
97.40-106.19 0 0.0 31 86.1

# 106.20-114.99 5 139 36 100.0

* #
I f I I I I I I I I |
0 20.0 400 60.0 80.0 100.0

* 0 3R 4 AA
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Fause w7t HARYA 98 PR A vehks 992 ek s
7 SY5Te] e FLEELY ALY JNE o2 Lot Uk o] 3
£ SPASEY FHPEEY FAUETATI veRigITh (o714, +

28 x¢
v AL 7 Jehg, #= A9 AARS Yehith)
<E 15 M 2ol god/el Y|
(B 2536+, AL 20.008)
T7H%) 5 ul& FAEF FHu &
8.00-12.09 2 56 2 56
12.10~16.19 4 111 6 16.7
# 16.20-20.29 4 111 10 218
20.30-24.39 9 250 19 528
* 24.40-28.49 5 139 A4 66.7
28.50-32.59 3 83 21 750
32.60-36.69 3 83 30 833
36.70-40.79 2 56 32 889
40.80-44.89 3 83 b 972
4490-48.99 1 2.8 36 100.0
<¥ 16> 2t ALZ0{/1 2|
(B 2901%, AAZ) - 31.624)
T7H%) xF Hj & FAERF TAH &
11.00-14.29 1 28 1 238
14.30-1759 1 28 2 56
20.90-24.19 3 83 5 139
24.20-27.49 9 250 14 389
* 2750-30.79 10 278 24 66.7
# 30.80-34.09 7 194 31 8.1
34.10-37.39 1 28 32 889
37.40-40.69 2 56 A 944
40.70-43.99 2 56 36 100.0
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old 9 : el deu§ AR e BF A7

<E 17> 100 M A5
(B 117.00%, AAgk : 180574

T1H%) T H) & FHET FAu &
55.00- 6759 2 56 2 56
67.00- 80.19 3 83 5 139
80.20- 92.79 2 56 7 194
92.80-105.39 6 16.7 13 3.1
* 105.40-117.99 6 16.7 19 528
118.00-130.59 4 11.1 23 639
130.60-143.19 4 11.1 21 75.0
143.20-155.79 6 16.7 B 91.7
155.80-168.39 1 28 3 944
# 168.40-180.99 2 56 36 100.0

<E 18> g o d =
(BT : 3937+, AAILL : 85H)

T7H%) T )& FAERF FAu &
1.00- 169 12 333 12 333
16.20- 31.39 9 25.0 21 583
* 31.40- 46,59 7 194 28 718
46.60- 61.79 1 2.8 29 806
# 77.00- 92.19 2 56 3! 86.1
92.20-107.39 2 56 33 917
107.40-122.59 0 0.0 33 917
122.60-137.79 2 56 RY) 972
137.80-152.99 1 2.8 36 100.0
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<E 1> Qe gixl B X
(1 822+, AL 1 16.048)
T2k (10,0004) xF Bl& FHlEF TR &
0.00- 3.09 7 194 7 194
3.10- 6.19 14 389 21 583
* 6.20- 9.29 6 167 27 0
9.30-12.39 1 28 28 718
12.40-15.49 1 28 29 80.6
# 1550-1859 3 8.3 32 89
1860-21.69 1 28 33 81.7
21.70-24.79 2 56 3H 972
24.80-27.89 0 00 3H 972
27.90-30.99 1 28 3 100.0
<¥ 20> <E 1500M <E 19712 LR E FHu|g J=
X1(AE e F/9173u])
# *
| I [ [ | I I I I I |
0 20.0 400 60.0 80.0 100.0
X2(ZFB A/ 734])
# *
| | | I I I | [ I I I
100.0 20.0 60.0 40.0 20.0 0.0
X3(10084% 244)
* #
| I I | I | I I I [ |
0 20.0 40.0 60.0 80.0 100.0
X444 )
* #
| ] | | I I | | | I I
0 20.0 40.0 60.0 0.0 100.0
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