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Abstract: In this paper, we develop a service waiting time model of a hospital adopting the medical ap-
pointment system and derive the distribution function of outpatient’s service waiting time. Furthermore, we
discuss how to decide the number of appointment patients in each appointment frame by using the distribu-
tion function. Specifically, by using the distribution function of the waiting time for each patient, we find
out a combination of the number of appointment patients in each appointment frame so that the probability
that the waiting time of each patient is less than the given time is higher. Furthermore, comparing the
average waiting time in an actual hospital and that calculated by the service waiting time model, we show

the effectiveness of our model.
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Fig. 2 An appointment frame.

[Fromommesz | 1 >OFH8: [Trrkok T |

B i iy
[
FROBE [Frmorgos ML
B | Bonak TR / 72 X B PR
KoTwmomE [ == Ll RET S
DB IEREZ])

1 RFFIETHRE 74 5 TR FRMORGEDBHEDBEIHT
L72BERIZKRD PO BH DB 21T

Fig. 1 An appointment frame in this research. A doctor be-

gins an examination of the patient in the current frame

as soon as he or she finishes the examination of the last

patient in the previous frame.
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Table 1 In case the number of appointment patients in each

frame is the same, the probabilities of events that the

waiting time of an appointment patient is less than 40

minutes and that the waiting time of a new patient

is less than 120 minutes (round off to two decimal

places).
FHREEA  THREE WBERE
1 3 1.00 1.00
2 3 0.83 0.97
§ 3 3 0.63 0.75
5 4 3 0.44 0.52
5 3 0.27 0.53

F 2 HHROTRREABDELR 560 THEZORFLIER LY 40
LN, M BHEOFLIER LY 120 5N TH 2% (MK

S R R A AUESYN
Table 2 In case the number of appointment patients in each
frame is different, the probabilities of the events that
the waiting time of an appointment patient is less
than 40 minutes and that the waiting time of a new
patient is less than 120 minutes (round off to two dec-

imal places).

et TH WP HEeE TN U@

I B B i} B BE

1 5 0.78  1.00 4 0.90 1.00

2 5 0.37  0.85 4 0.60 0.94
’g 3 3 0.07  0.54 3 0.30  0.68
5 4 1 0.04 0.45 2 0.18  0.49
5 1 0.11  0.53 2 0.18 0.53
et TH O WP HEe&E TN R

m g By v BE B

1 2 0.96  1.00 1 1.00  1.00

2 2 0.94 0.98 1 1.00  0.99
’g“ 3 3 0.84 0.78 3 0.91  0.80
5 4 4 0.65 0.53 5 0.63  0.54
5 4 0.48  0.53 5 0.46  0.53
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Table 3 In case of setting the number of appointment patients
in each frame by the combination III, the probabilities
of the events that the waiting times of an appointment
patient is less than 40 minutes and that the waiting
times of a new patient is 120 minutes according as
the number of doctors is one or two (round off to two

decimal places).

ERRA 1 A ERRD 2 A
TREE  OBEE | THEAE WBEHR
1 0.96 1.00 1.00 1.00
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g 3 0.84 0.78 0.89 1.00
5 4 0.65 0.53 0.90 1.00
5 0.48 0.53 0.93 1.00
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Fig. 8 Comparison between the average waiting times of the
respective patients in the model and an actual hospital

(in case of good accuracy of estimation).
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Fig. 9 Comparison between the average waiting times of the

respective patients in the model and an actual hospital

(in case of bad accuracy of estimation).
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