40

rot
O\.I
=

GEL

N >
9_
~ 3 H
(At
5210
o~
Ml fol

31

ek rE An]) A A xdoAe] 1A Tx g BA

7o) 7

Analysis of Customer Arrival Process
in an Appointment-Based Service System

Daiki Min*

m Abstract =

Delivery of a good quality of service in an efficient manner requires matching the supply of capacity with customer
demand. Much research has employed queueing models that analyzed the service system on the basis of independent
and stationary customer arrivals. However, the appointment system, which is widely used to facilitate customer access
to service in many industries including healthcare, has significant influence on the customer arrival process so that
the independent and stationary assumption does not hold in an appointment-based service system. In this regard,
this paper aims to propose a model for accurate illustration of the appointment-based customer arrival process. The
use of the proposed model allows us to evaluate the overall system performance such as mean waiting time and service
level under various appointment policies instead of conducting simulation studies.

Keyword : Appointment-Driven Service System, Customer Arrivals, Appointment Policy,
Analytic Model
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<Table 1> Appointment Policy

Appt. Policy | Block Size Appt. Interval(Min.) Bailey's Rule Description

Al 1 10 1 Y —y; =10 for all 4
A2 1 10 2 Y =Y Yy, =10 for i=2,3, -
A3 1 10 3 Y1 =Y = Y5, Z/Hlf’y,-:l() for =3, 4,
A4 1 15 1 Y1 —y; =15 for all 4
Ab5 1 15 2 Y1 = Yo, 3/1:+173/1j:15 for i=2, 3,
A6 1 15 3 Y1 =Y =Y, y,-+1_y1-:15 for =3, 4,
A7 1 20 1 Y; o1~ Y, =20 for all ¢
A8 1 20 2 Yy =Y Yiiq—y; =20 for i=2,3, -
A9 1 20 3 Y1 =Y =Y Yip1—Y =20 for i=3, 4,
AlO 9 20 9 Yak—1 = Yo A0 Yoy, — Yy =20

fOr k:L 27 ) (n/Q-‘
All 9 30 9 Yor—1 = Ygp A0 Yop — Yy =30

for k=1, 2, [n/2]
Al2 9 40 9 Yor—1 = Yap A0 Yo — Yy =40

for k=1,2,- [n/2]

[Figure 2] <9F4 4 A4S 283k 2 9o At of 7Igk g 1A =2 TR A0 olElE 57] 9
gk 7Y EAEO ARE AAGE ARE HE 2 ato] 1A =25 7|dighe] WslE [Figure 2] 3
71l o] mAEHA] oS EHEo] 100%°]H, Al A AASFG T 17 =2Eo] Al 11-61 -1l A
ol we AAA e Zaaa ol Wz 1Y FUS g2 279 Bas wies 48 3
ool wAe] AT FES 7] 0%0l4 HZH g e, o= AFdlA ARSE o< H(A4)
o= Frlete] dA FEolA WEshA Hrkh ook o] dAT tAS T uA o opA e AAstaL

M, ~

¢ ; 0 1 2 3 4 A
0 1 0 0 0 0%
1 0.9749%6 | 0.02504 0 0.025 o2
2 0.956579 |0.043421 0 0.044 é“s
% 0.2
6 0.810803 |0.180392 | 0.008805 0 0198  zoss
7 ] 0.768127 [0.214616| 0.01695 | 0.000307 0.24%4 ig a1

10| 0716322 0251947 | 0.030281 | 0001429 [ 207E-05 03169,

Time (t)

(a) Customer Arrival Rate 34

(b) Expected Customer Arrival Rate /\At

[Figure 2] Customer Arrival Rate under Appointment Policy A4
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[Figure 5] Expected Queue Length under Bailey's Rule
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