(Abstract)

Study on Optimal Appointment Pattern using Plastic Surgery
Appointment Data

Jiyeon Choi, Yerim Chung '

*onsei School of Business, Yonsei University, Seoul, Korea
** Yonsei School of Business, Yonsei University, Seoul, Korea

Purpose: This study investigates the best appointment pattern which can enhance customer’s satisfaction and
hospital’s efficient management reflecting plastic surgery clinic’s service characteristics.

Methodology: The data of this study is obtained from Plastic surgery Clinic which is located in the civic center. By
collecting and analyzing the data, we build the simulation model using ARENA, Based on 5 appointment
patterns that was suggested in formal appointment scheduling studies, we experiment 3 simulation models;
‘Basic Appointment Pattern’” that has no restriction, ‘Restriction on Second Customer’ that restricts the number of
second customer’s in each slot, ‘Restriction on Process Time’ that restricts the number of second customer who
has long process time in each slot. We can check robustness of the appointment patterns by experimenting on
off—-peak day and peak day, during peak season.

Findings: This study confirms that these 2 restrictions can give a better result than ‘Basic Appointment Pattern’ that
just simply distributes customers by number. Especially, the performance of Triangle—like pattern which is the
best appointment pattern in the formal study has been improved by adding restrictions. Based on ‘DET’,
‘Restriction on Second Customer’ shows a better result. Meanwhile, based on ‘E(WT), ‘Restriction on Process
Time’ shows a better result. Overall, based on ‘DET+E(WT)’, ‘Restriction on Second Customer’ shows a better
result,

Practical Implications: The purpose of each hospital may alter as demand for plastic surgery grows increasingly.
Thus, each hospital should be always prepared to introduce appointment pattern for changed purpose. In order
to respond flexibly to these changes, it is necessary for medical personnel to improve the awareness or for
hospital to create an environment by constructing appointment program so that medical personnel does not
need to put more labor on work.
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22X 4o 888 =oE = e Aol E = e 191 Hat t7|AEWT) 2 o] & 74A] B7HA 3%
23], AR 1 2 ololol A2 42l 5 Mo Al B BWDDETE olgslol vn, 4= 5
of & P4 JF 52 AT 5= = Alte] E7| w2 o}, (& 3)o U2} Q= DET Hafe zF Ag Anke &
8] AR FAgkele AL -] Zeichar /32| DETSI 667. 99}«1 HAE oJujgic}, ‘B(WT) HAF
oo} Aljsteict, Ea, WY 29 ZuoliE oAb oA oA R 2+ Ay Asieh B4 oo niEe) o
EY FFAEE Fastele AR 23 25 AR & Hat d7|AIZRL 5. 3144 HAE oJujgit), mpR|Eto =
A3foto] YO FR A7 QI Qo] 23 DB DETHEWI)S 94 93 & A7.9) BN L DET
QIgh M8 o)L YARE] Yof tigh vhE=e} HAReF E(WT) HAFE ogt gholo), s &t gekst
7o) 42 9 5 9% AoR 7Rt AR WY FR LS THP 93 AT 2
DET7} ARENA Algdo]d A|Zte® 7|&E o] §l=H,
4, A1t BA AlEglolA A7t 6602 L3 8AIE gnjgitt, A& &
A7) AFshe] DET]l 667.9% Hi2F 2% 84 8RO 7
1) st&st 2 AbEITH
A 7|5 doF gfe’e] Ag At EWT) 2] 2}
A ABFE 71202 T)E ook sfer, AR = A3F, =S AR Long Tail Patterno] 172159 th7]A]
‘AlEAIZE AZY AEE vlws Ayt G 3)of uet e Eoledl 7 2 3t eS¢ 4 Ut
o, 23} 34 Slete] ele] FRAZHDED), Aok 3 Long Tail Pattern®] 54 g3t 2} WY A=t
<E 3> 5HASE 9 SixfAMRIL H| W (Comparing Result with Current Situation on Off-peak Day)
(CHe]: &)
ST Atz DET E(WT) DET HX}t E(WT) ®x} DET+E(WT)
667.90 5.31(7.75) — — -
7|12 DET E(WT) DET HX} E(WT) ®X} DET+E(WT)
Uniform 665.40 4.78(7.44) -25 —0.52 -3.02
Flat 22 665.30 5.95(8.79) -2.6 0.65 -1.95
Triangle—like 651.50 5.59(8.07) -16.4 0.29 -16.11
Buffer 1 670.13 4.76(7.40) 2.23 -0.55 1.68
Buffer 2 670.93 4.83(7.42) 3.03 -0.47 2.56
Long Tail 667.46 4.70(7.16) -0.44 -0.61 -1.05
M 4= st DET E(WT) DET Hx} E(WT) ®X} DET+E(WT)
Uniform 658.72 4.53(6.88) -9.18 -0.78 -9.96
Flat 22 657.39 6.11(9.13) -10.51 0.80 -9.71
Triangle—like 648.48 5.45(7.85) -19.42 0.15 -19.27
Buffer 1 659.14 4.66(7.41) -8.76 -0.64 -9.40
Buffer 2 663.55 4.59(7.07) -4.35 -0.71 -5.06
Long Tall 663.48 4.57(7.04) -4.42 -0.73 =318
Al&=A|ZE H|St DET E(WT) DET M™Xt E(WT) HX} DET+E(WT)
Uniform 659.43 4.36(6.77) —-8.47 -0.95 —-9.65
Flat 22 658.11 5.75(8.48) -9.79 0.44 -10.07
Triangle—like 649.98 5.32(7.53) -17.92 0.01 -19.41
Buffer 1 661.97 4.26(6.52) -5.93 -1.05 -9.81
Buffer 2 666.08 4.55(7.00) -1.82 -0.75 -5.10
Long Tall 666.82 4.40(6.83) -1.08 -0.91 -1.99
*DET B B 4% 22t 201 667.99 ME Z2t 252 A0l EWT) BAH A 48 21 % 5.31'% M 2 A4S0 Ko
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(Comparing Result with Basic Appointment Pattern on Off-peak Day)

DET

658.72

657.39

648.48

659.14

663.55

663.48

DET

659.43

658.11

649.98

661.97

666.08

666.82

E(WT)

453
(6.88)
6.11
(9.13)
5.45
(7.85)
4.66
(7.41)
459
(7.07)
457
(7.04)

E(WT)

4.36
(6.77)
5.75
(8.48)
5.32
(7.53)
4.26
(6.52)
455
(7.00)
4.40
(6.83)

E(RHEIWT)

5.47
(7.46)
7.18
(9.89)
6.53
(8.50)
5.61
(8.08)
553
(7.70)
5.55
(7.66)

E(RHZIWT)

5.26
(7.36)
6.77
(9.15)
6.26
(8.14)
5.11
(7.09)
5.48
(7.62)
5.30
(7.41)

97

DET Hx}

—6.68

-7.91

-3.02

-10.99

-7.38

-3.98

DET Hxt

-5.97

=7.19

-1.52

-8.16

-4.85

-0.64

0.16
-0.14
-0.10
-0.24
-0.12

E(WT) Hxt
-0.43
-0.20
-0.28
-0.50
-0.28

-0.30

-0.11
-0.16
-0.32

-0.11

E(THZIWT)
At

-0.54
-0.23
-0.38
-0.66
-0.37

-0.37

AlaAlgto] 11 AAS2 Qlsto] DET7} &
off ulsf dojx|A oy, Hbd, AR = Ak
01 2| 2l =4 %%6}04 Al

1’4%711\17“3] Ao A\ A|gt, upx|ey

5= sl 4

@
Hdo
HT

DETHE(WT)
-6.93
—71.75
-3.16

-11.09
—7.62
-4.10

DETHE(WT)
-6.40
-7.39
-1.80
-8.66
-5.13

-0.94
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<E 5> 03 2 adx|jAZtut H| 1 (Comparing Result with Current Situation on Peak Day)

AL A DET E(WT)
671.85 6.69(9.07

7|2 DET E(WT)
Uniform 671.93 5.91(8.31)
Flat 22 663.42 7.66(10.23)
Triangle—like 660.18 7.01(9.23)
Buffer 1 672.78 6.11(8.49)
Buffer 2 677.03 6.15(8.62)
Long Tail 672.67 6.19(8.89)

THEL 2 HISt DET E(WT)
Uniform 667.30 5.85(7.95)
Flat 22 661.33 7.54(10.00)
Triangle—like 651.44 7.17(9.28)
Buffer 1 665.10 5.68(8.01)
Buffer 2 670.31 5.94(8.27)
Long Tail 669.21 6.14(8.72)

INE-INFARAIfEl DET E(WT)
Uniform 662.90 5.73(7.76)
Flat 22 662.76 8.11(10.74)
Triangle—like 652.27 6.90(8.95)
Buffer 1 670.68 5.68(7.85)
Buffer 2 671.10 5.91(8.05)
Long Tail 670.96 5.69(7.94)

DET Hxf
DET HXxt
0.08
-8.43
-11.67
0.93
5.18
0.82
DET HXt
—-4.55
-10.52
—-20.41
-6.75
-1.54
—2.64
DET Hxf
-8.95
-9.09
-19.58
-1.17
-0.75
-0.89

98

E(WT) Hxt
E(WT) Tt
-0.78
0.97
0.32
-0.57
-0.53
-0.50
E(WT) Hxt
-0.84
0.85
0.49
-1.01
-0.74
-0.54
E(WT) Hxt
-0.95
1.42
0.21
-1.01
-0.77
-1.00

DETHE(WT)
DETHE(WT)
-0.70
—7.46
-11.35
0.36
4,65
0.32
DETHE(WT)
-5.39
-9.67
-19.92
—1.76
-2.28
-3.18
DETHE(WT)
—9.90
—7.67
-19.37
-2.18
-1.52
-1.89
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Pattern®] ‘E(WT)+= 7]& ooF gj&’ = o}
Agt, Yz ook s 59 ‘E(WT), DET, 1e
Ate) a3 7] ‘E(WD)+DET+ 2% 7|8
oF el Tt o $2 S HoEo), AlsAlRE A
T 7R £ Flat Pattern®] ‘E(WT)ES Alelsti=
FAlREE e o 712 dof e EY v £2 dns
Hojiet,

A EWD)E 7+o2 A48 2058 & o AAe}
AR, 7|2 dof selof|A] 7 22 AaE Ho

b R

A

2

=

gt ‘E(WT) 7}

A
27T

2

OB - o | 1
2
0

<E 6> 1|3 Y 7| o I
THEL 4~ H|gt DET E(WT) E(HEIWT)
Uniform 667.30 (ggg) (22:})

Flat 22 661.33 (176?0% ) (18(f607)
Triangle—like 651.44 (;:‘2;) (18(5?090)
Buffer 1 665.10 (g:g?) (g:;;)
Buffer 2 670.31 (g:g‘?‘) (;zgj)
Long Tai 669.21 (g:;g) (Sjii)
INEINFADS (K] DET E(WT) E(RHEIWT)
Uniform 662.90 (3;2) (g;g)
Flat 22 662.76 (186_1714) (191.%
Triangle—like 652.27 (g:gg) (g:gi)
Buffer 1 670.68 (?gg) (212)
Buffer 2 671.10 (gzg;) (S:ZZ)
Long Tail 670.96 (gzgi) (2222)

= by )3 poloAE A7 AS EE

Al

2 A50] t7]ARk ol

FUH Uniform Pattern®] ¢ F 7FA] AlgkE F7}st
ol
AN

ZIEEY 25 v P 2YE Hoge #d

1T}, Uniform Pattern T2 & Buffer Pattern
W) 7] antaolglid), of HEE 94 T

fo] 271848 PAE ATE BolFoln, AT
Z7le] make vlagc EW, BT 805 0pry

A AR Asro] o g

1} H|1 (Comparing Result with Basic Appointment Pattern on Peak Day)

DET Hxt E(WT) ®xt
-4.63 -0.06
-2.09 -0.12
-8.74 0.17
—7.68 -0.44
-6.72 -0.21
-3.46 -0.05

DET Hx} E(WT) Bxt
-9.03 -0.18
-0.66 0.45
—-7.91 -0.11
-2.10 -0.44
-5.93 -0.24
-1.71 -0.50

99

E(HZIWT)
Xt

-0.11
-0.21
0.09
-0.54
-0.32

-0.05

E(HZIWT)
Xt

-0.23
0.43
-0.27
-0.55
-0.38

-0.59

(el 2)

DETHE(WT)
-4.69
-2.21
-8.57
-8.12
-6.93
-3.51

DET-+E(WT)
-9.21
-0.21
-8.02
—-2.54
-6.17

—2.21
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