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7 34 o] i (Williams, 2006), $-A}52] AF A7+
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i 7}H(Connelly & Bair, 2004),
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3 7} th(Mahdavi et al., 2013, Wang and Ross 2012, Pines 2006).
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Table 4.1: 2} X & A2} d|o]E] oA

IDNO INDT INTM | TRCD TRDT TRTM OTDT OTTM

1097888 | 20170101 12 G1801 | 20170101 140 20170101 144

1097888 | 20170101 12 GBO21 | 20170101 140 20170101 144

1455363 | 20170101 20 B2570 | 20170101 108 20170101 348

1455363 | 20170101 20 B2580 | 20170101 108 20170101 348

1455363 | 20170101 20 B2602 | 20170101 108 20170101 348
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Table 4.3: =13 ST 3x} BFE+

=

A SAE A9 A7 A4 9
7449 AX7L Bastd Aot A
KTAS 1 A Ak (= o8 7bedel = -
L)
A F& A, A el FAEe
KTAS 2 A@ol slom o]of st mwE X 57} 259
Bag 4¢
An7t Bog 2 AGT FE 3
KTAS 3 = AAH 7hsAdE aHE ok st A 349
"OF
gzte] o], FFoly o3/ el
g3t 7tsAds 1y o 1~2A1%F 9k o
KTASA | g 4y At Adeg 55 4 4
Ef
NF8 A0 SF-& ol Abe), WA A
KTAS 5 A EAR Qg Fol AL, ofste] 75 54l
Aol v g
422 A8 B EAF

2017 1€ 195H 20174 129 319 7HA] 19 5 S5 o5 AHo
sk 56,0062 A=l XE A XK (Treatment procedure)™
1,384,82970 3t} o] & A=} dlo]EE distribution fit testES E3}o] X &
AzEe] #xE FA4sta ASE st X F4& normal, exponential,
pareto, dweibull, t, genextreme, gamma, lognormal, beta, uniform, loggamma %
1748l 3ol dvp} 2egA FrHAE A8ES AHE-Ske] RSS(Residual
sum of squares; FHA}A|3 8 gk= Bl LS} TF RSSEke] 25 Sl 329

o 23S JErdITh ¥ 43S KTAS 1 319 3hate] 718 AF 22 A7l
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o

st £ H2E ZA3E YeRAT lognormal w+3X7F 7HE 22 RSSHE
7kA sld A= Ak gk 23+ lognormal TEE W
AR

Az Ahd T S5l wel dzbe] ZAEE eI th(3E4.5, 3£4.6).

1l
il
o

o

G ATHE 44, T8 41, I8 42). o|HH Az A7k

Table 4.4: distribution fit test 2 3}

3 RSS
lognormal 0.0000013
genextreme 0.0000018
gamma 0.0000041
exponential 0.0000101
pareto 0.0000102
t 0.0000107
dweibull 0.0000109
beta 0.0000143
normal 0.0000320
loggamma 0.0000321
uniform 0.0000373
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Table 4.5: 32} TS5 oA} X5 A|7F

A
e

TEE R 2] Z AR
KTAS1 lognormal(4.9775753, 1.56273174, 0)
KTASZ2 lognormal(5.8216295, 1.1114478, 0)
KTAS3 lognormal(5.219849, 1.1211231, 0)
KTAS4 lognormal(4.619521, 1.2689439, 0)
KTASH lognormal(4.466939, 1.2506821, 0)
Table 4.6: 34} TZ 2 FEAF A =AZF 3
ToE R A S A ZHZEZAL)
KTAS1 lognormal(2.8608065, 1.5328845, 0)
KTAS2 lognormal(3.4152007, 1.6730403, 0)
KTAS3 lognormal(3.5549688, 1.5758312, 0)
KTAS4 lognormal(3.1034572, 1.6144936, 0)
KTASS lognormal(2.9198418, 1.6554089, 0)

20



RSS (lower is better)

le-5 Best fit: lognorm

w
"

N
N

=

Frequency

£ L) © c e} hed = © £ © £
S £ E g © a o] 5 £ 5
e 2t 5 g ¢ do2oE g
g = o 2 o 5
Figure 4.1: KTAS 1 32}e] FEAL X B AL 3 v 2l
lognorm
s=1.47965, loc=-1.27171, scale=149.372
0.005 1 — empirical distribution
—— lognorm
————— Cll low (0.05)
————— Cll high (0.05)
0.004
0.003 4
0.002 4
0.001 4
0.000{ |
0 500 1000 1500 2000 2500

Values

Figure 4.2: KTAS 1 3x}9] 7FS A} X5 AZF B A}

21

LE



Alggold  RdEe  anylogic 8.7.11%  o]&3do]  FEHE
AlEdolde] 9 AH(agent)= FAIZ £zp FEo| uhg} A|AEVGo A

J (

AAE PR AlEE el EEtelA d#] AHdES AAA "o

o7 AYELS ResourcePoolZ A =™ 7 HQ3F AL of service blockS

o] &3}o] seize, delay, release?} = AXAl ol A T Al ZYol

seize¥| ™ U 7|7Fe] service timeQ! delay?} S A XAl service time©]

U 2 release T} Service times ZF A5 QB8R ANA ARE

W= AR TR R H Aold AP REXE wEA "vh
=

wheps] AlEEeld e 49 Fh(inpu) o 2= FAke] TF

2L
N

Hd7tA o] AEe] AfeolE A4EEE Zlolth. TimeMeasureStart  block=
ARgske] Zp d@eiabE el di7l AIRE, AlE ARl digh AlEE AIRES
FHRE ZRAL R AR AT Aol A BE BRAE)
deolH& HAgstel Ba th7] A7kt AlF Alzkel o3k QRS Ao
7} 259 4t utilization ResourcePoolo| A Qlo] 7}5 3}t

)% EFatel AU BApEe] SHABME WAstel o=

22

Aoz At oju fx5e] Foes 4 HlEol we 2T



g A AYHS T3 AEHIA HS A

]_

"
o

=/
)

)
<]
B

Tod

a&4<l

SRR ERIRY

8

ke

sFofof

[

X3y

o
=

=

7,605 2] T}

ar

=1

Aol Al

2kl Al 1,3,5% 2 10,20,30™3,

<

Z=
5o

H]

o,

10,20,3071 &

ST gAt A

30,20,107] 0] 3z, JA} =<}

2

Njo

=
o

)
i

;&

N

A}
% 9]

o
-

12} =

o

71 o]

T

-

o]

Fol A% 0.1570, 2AF 03013, 3F
FHA Abe] <]

gt
SEE!

3]

A

IS

=
=

a8l v Rl Al 5,3,17 37 30,20,10
o1z}

0.16952 XF 0.05ET =4

0.0299, A} 0.4842,

o] FES
ATt 1o

49l

R
)
pyl
o

ol
<

A5t

s

o

2]

=2
=

=

=

<]

wel 3 A
b

A el

=

[e)

=
3} 7t

Pk
23

4.9).

o
T

-
3t

4.8,

hyA

R ERKES

4.7,

T

-

9
7

=

H
bl ek

A

A3 B 0058 e AR Aol o @

3 AF 0.03142 0.05H T} o

ol Ape)



Table 4.7: 23 1 A¥}

T+l T2 T3 P(Fol &)
Bed 10/30 20/20 30/10 0.1570
Doctor 1/5 3/3 5/1 0.3013
Nurse 10/30 20/20 3010 0.1695

Table 4.8: 23 2 Ax}

Tl T2 T3 P(F9g5)
Bed 10/30 15/25 20/20 0.0299
Doctor 1/5 2/4 3/3 0.4842
Nurse 10/30 15/25 20/20 0.0314

Table 4.9: A3 3 A}

=1 T2 T3 P(f21&%&)
Bed 10/30 13/27 15/25 0.6239
Doctor 1/5 2/4 3/3 0.1378
Nurse 10/30 13/27 13/27 0.5883
45 AY A7

E=EST 3 4109 E 4112 AlEdelde] FrhA A g wlagk
Ao

2 H 4102 F7HA dickel tiaiA Zzte] oj g A Eol S5 EAtet
3t Al wjFg Eofof sh= & YERATH X 4-112 difh1¥} gijh2
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AFAE9] utilizationFk 3}

Table 4.10: A E# ol A3} gk v

2 AN
ek 1 ek 2
EaEi Blicani) EacEi Rl
9 HAd 12 28 10 30
G oA} 2 4 2 4
o9 FS A} 13 27 11 29
Table 4.11: Al E#olAd Az} zt vl 2
ot 1 et 2 & 7Y
Utilization
A3/ AT AL 54/30/50 57/29/51 69/77/66
(FZ3Ah)
Utilization
A/ AT AL 72/56/72 70/58/70 69/77/66
(R F=3Ah
He 7] AZHE) 29.76 29.21 48.01
A AF AITHAIZD 5.15 5.10 6.33
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Abstract

A study on a simulation-based resource
allocation for fast track strategy in emergency
department.

Yoonhye Jang
Department of Industrial Engineering

The Graduate School
Seoul National University

The overcrowding of hospital emergency medical centers is a chronic problem, and
the long waiting time due to overcrowding is a major cause of dissatisfaction for
emergency department patients. Most of the patients who cause this overcrowding
phenomenon are non-critical patients. Emergency medical centers delay the treatment
of non-critical patients and treat critical patients first because they prioritize patients’
severity, which leads to excessive waiting time for non-critical patients, further
increasing the overcrowding of emergency medical centers.

Fast track strategies for non-critical patients are being studied to reduce waiting time
in emergency medical centers. Fast track is a strategy to separate treatment by dividing
patients into critical and non-critical patients according to triage level, so it is necessary
to distribute appropriate medical resources accordingly as well.

Therefore, this study proposes a decision support on how much medical resources can
be applied to which patients in fast-track implementation. It aims to reduce patient
waiting times by determining the scope of resource allocation in emergency medical

centers. This study analyzes and identify the effect of patients' waiting time and length
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of stay.

Keywords: Fast track, Resource Allocation, Emergency Medical Center
Overcrowding
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