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Abstract

Purpose: This study aims to determine the optimal model within the family of queueing models, where interartival times
follow an exponential distribution and service times follow an Erlang distribution, under a finite stopping time TTT. The

significance of this research lies in its application to optimizing the performance of service systems using queueing theory.

Methodology: To select the optimal model, a cost function and a performance metric, namely the average customer
satisfaction level, are first defined. Subsequently, a new index, named ORS, is introduced based on the cost function, average
customer satisfaction, and the system's stability probability. The optimal model is identified as the one with the highest
ORS value. Numerical analysis is employed to demonstrate the procedure for determining the optimal model.

Findings: The numerical results indicate that the ORS index is an effective criterion for evaluating and comparing different
queueing models, enabling optimal model selection by incorporating multiple performance aspects.

Originality/Value: The main contribution of this research is the introduction of the ORS index as a novel and
comprehensive measute for optimal model selection in queueing systems. This approach can enhance service system design
and improve customer satisfaction levels in practical applications.
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{M/E,/1,r € N}, Stationaty probability.
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Figure 1- Erlang distribution diagram with different r assuming the mean remains constant.
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Table 1- Probability of the number of customers in the system up to n=10 for different r.
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Py g 4 S s p

bl 4 eplply ‘Mbdww ol V4 0l 53 3550 (Slags il Dlas S B b o5l oo oo 35 35l M e S @ ST o

n r=1 r=2 r=3 r=4 r=>5 r=6 r=17 r=8
0 05020 05020 0.5020 0.5020  0.5020 0.5020 0.5020 0.5020
1 07519 0.7831 0.7958  0.8027  0.8070 0.8099 0.8121 0.8138
2 01245 01263 0.1258  0.1253  0.1248 0.1245 0.1242 0.1239
3 01036  0.0533 0.0489  0.0464  0.0448 0.0436 0.0429 0.0422
4 0.0129 0.0199 00184 0.0166 0.0154 0.0146 0.0141 0.0137
5 0.0084 0.0111 0.0069 0.0058  0.0052 0.0048 0.0046 0.0044
6 0.0034 0.0036 0.0025 0.0021  0.0017 0.0016 0.0015 0.0014
4 0.0029 0.0014 0.0009 0.0007 0.0006 0.0005  0.00047 0.00044
8 0.0022 0.0006 0.0004 0.0003 0.0002 0.00017  0.00015 0.00014
9 0.0012 0.0002 0.0001 0.00008 0.00006 0.000057 0.000049 -0.000045
10 0.0010 0.00009 0.00004 0.00003 0.00002 0.000018 0.000016  0.000014
walisars st.u 63 B 9 A 6)13 GLDA.GM JLA.‘.’?‘ -y Jgd.?
Table 2- Probability of fuzzy sets A, B, and C for different r.

r=8 r=7 r=6 r=5 r=4 r=3 r=2 r=1 =n()

0.8421 0.8424 0.8428 0.8432 0.8440 0.8449 0.8451 0.8631 m(A)

04285 0.4284 0.4281 0.4278 0.4277 04273 04284 04229 n(B)

0.2315 0.2313 0.2310 0.2307 0.2230 0.2295 0.2282 0.2269 m(C)

.{M/Er/l,r € N} ‘SLQJAA oé‘,}L& g'ﬁ%JMwaSAgJay)a ‘5LQ)L¢&A)§QLH.A -y J,A?

Table 3- Values of criteria related to determining the optimal model for the family of models {M/E./1,r € N}.

ORS Ay Py Cy  ADCS Py CO r
0.8019 1 034030 09994 12400 03403 1577 1
0.7748 0.9865 0.27510 0.9949 1.2233 02751 1564 2
0.8974 009862 0.68211 0.9987 1.2229 0.6821 1558 3
0.9703 0.9858 0.92451 1 12224 09245 1556 4
0.9877 009880 0.99861 0.9407 1.2251 09886 1654 5
09753 0.9879 0.99881 0.9084 1.2250 0.9988 1713 6
0.9665 0.9858 0.99992 0.8683 1.2249 0.99991 1792 7
0.9611 0.9877 1 08361 1.2248 099999 1861 8
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Figure 2- ORS index graph in terms of wi for w3=0.1.
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