Appendix A References & Questionnaire

A.1  References

Abdul-Wahab, Nawusu Yakubu, and Dr. Ussiph Najim (corresponding author)
“Mathematical Theory and Modeling Journal” www.iiste.org ISSN 2224-5804 (Paper) ISSN
2225-0522 (Online) Vol.4, No.6, 2014

Agbadudu, A.B. (1996), Elementary Operation Research. Vol. I: Benin City, A.B. Mudiaga
Limited.

AshleyD.W. (2006), “Introduction to Waiting Line Models” Available at
http/www.google.com.

Bale (1996), “Managerial Applications of queuing models in the service industry: A case
study of Afribank Nigeria Plc., llorin Main Branch”, A Research Paper submitted to The

BUSIness Admir\iofrg{'ir\n Nonartmant | Inilarin

Elegalam P.O. (1%&8); ) ThelcNigeinian [jurnats of, écopemitfand < studies”, Vol.
20.1978.3, pp. 437-450

Gross, D. and Harris C.M. (1998), Fundamentals of Queuing Theory. New York: John Wiley

and Sons.
Jawah (1986), “Operational Problems and Customers ' Dissatisfaction”, CBN Bullion.

J.C. Odirichukwu (corresponce author), Tony Lekara and J.N. Odii ~ “Computing,
Information Systems, Development Informatics & Allied Research Journal”
ISBN 978-2257-44-7 (Print) ISSN 2167-1710 (online), Vol. 5 No. 1. March, 2014 —

www.cisdijournal.net

Oladapo (1988), “Relationship between Arrival Rates of Customers and Bank's Service
Rates”, Seminar Paper Series, Obafemi Awolowo University, lle-Ife.
Olaniyi, A. (2004) “Relationship between arrival rates of customers and bank’s service

rate’s”, seminar paper series, University of Ife.


http://www.iiste.org/
http://www.cisdijournal.net/

A.2  Questionnaire

I’'m presently following a Master of Science Degree in Financial Mathematics conducted by

department of Mathematics, University of Moratuwa. | intend to do my research related to the

bank.

I shall be thankful and greatly appreciate if you could kindly helpful to carry out my project

by filling this questionnaire.

(01)

(02)

(03)

(04)

What is the time that you entered this queue to obtain a service?

Put a “X” to the suitable answer.
Which kind of transaction do you hope to do from this counter?

a) Deposit money

b) Withdraw money

c) Cheque transaction

d) é;;gavvlwing transactions' & pay the'tntérests
"?or pawning juwellaries

e “Bill payments

f) University payments

N0 0 EelU

9) Other payments

How much of money do you hope to spend for your transactions?
A)  Rs.100.00-Rs.1000.00 [ ] C) Rs.10000.00 - Rs. 50000.00 [ |
B) Rs.1000.00 — Rs.10000.00 [ ] D) Over Rs.50000.00 ]

What is the time that you enter to counter after waiting the queue?

Thank You



Appendix B Raw Data

Table B.1 Summary of the collected data in the counter C1

Time

Date Dayl #of wa‘tling #of served [Time spent Time not | Arrival | Service |
customers | customers | to service | served rate rate
in mins
6/2/2012 Monday 8.30-9.30am 30 26 47.3333 12.6667 0.5 0.549236
9/2/2012 Thusday 10.00-11.00am 23 19 41.3833 18.6167 | 0.383333 [ 0.459122
10/2/2012 Friday 9.00-10.00 am 24 15 35.2166 24,7834 0.4 0.454331
14/2/2012 Tuesday 3.00-4.00 pm 16 16 374 22.6 0.266667 | 0.427807
15/2/2012 Wednesday 2.30-3.30 pm 21 17 14:24 16.4 0.35 0.389908
16/2/2012 Thursday 1.45-2.45 pm 20 19 39.7060 20.2334 | 0.333333 | 0.477788
17/2/2012 Friday 2.00-3.00 pm 23 18 31.9 28.1 0.383333 | 0.564263
20/2/2012 Maonday 1.00-2.00pm 29 23 41.75 18.25 | 0.466667 | 0.550838
21/2/2012 Tuesday 1.00-2.00 pm 27 23 42,2 17.8 0.45 0.545024
22/2/2012 Wednesday 1.00-2.00 pm 23 20 44,2166 15.7834 | 0.383335 | 0.452319
23/2/2012 Thursday 8.45-9.45 am 26 21 50.4833 9.5167 |0.433333 | 0.415979
24/2/2012 Friday 8.30-9.30 am 33 27 52.1833 7.8167 0.35 0.517407
25/2/2012 Saturday 9.00-10.00 am
27/2{2012 Tuesday 11.00-12.00 pm a7 32 48.8 11.2 0.616667 [ 0.655738
28/2/2012 Wednesday | 12.00-1.00 pm 33 28 43,6833 16.3167 0.35 0.640977
Total sum 365 305 599.9163 | 240.0837 | 6.066667 | 7.100858
Average 26.07142857 | 21.7857143 [42.8511643 | 17.14884 | 0.433333 | 0.507204
Table B.2 Summgfgi@fithe collected data-ingcounterpC?
Date Fuk [ PRLLAG Armval Smic't._
rate rate
in mins
6/2/2012 Monday $.30-9.30am 43 35 47 13 0.716667 | 0.744681
gf2/2012 | Thursday |10.00-11.00am 29 22 41.3833 | 18.6167 |0.483333|0.531615
10/2/2012 Frdav  |9.00-10.00 am 51 43 50.65 9.35 0.85 |0.8485963
14/2/2012 Tuesday 3.00-4.00 pm 21 20 3245 27.55 0.35 0616333
15/2/2012 | Wednesday | 2.30-3.30 pm 2 21 15:36 9.35 |0.433333] 0.41461
16/2/2012 | Thursday | 1.45-2.45pm 37 30 45.75 1425 0.616667 | 0.655738
17/2/2012 Frniday 2.00-3.00 pm 25 21 40.2167 19.7833 | 0.416667 |0.522171
20/2/2012 Monday 1.00-2.00pm 40 33 30 10 0.666667 0.7
21/2/2012 Tuesday 1.00-2.00 pm 26 26 41.7 13.3 0.433333 | 0.623501
22/2/2012 | Wednesday | 1.00-2.00 pm 2 24 48.3 10.7 | 0.483333 | 0.486815
23/2/2012 | Thursday | §.45-9.45 am 33 28 54.3833 5.6167 0.55 0.514864
24/2/2012 Fridav $.30-9.30 am 46 41 51.335 8.65 0.766667 | 0.793442
25/2/2012 Samrday |9.00-10.00 am 43 37 50.25 9.75 0.716667 |0.736318
27/2/2012 Tuesday |11.00-12.00 pm 43 39 491667 10.8333 | 0.733333 | 0.79322
28/2/2012 | Wednesday |12.00-1.00 pm 41 37 52.2 7.8 0.5 |0.602085
533 459 T06.45 193.55 | 8.716667 | 9.589357
355333333, 306 47.096667 | 12.903333 | 0.581111 | 0.63929,




Table B.3 Summary of collected data in counter C3

Date Day Time = of warl:ing|= of served | Time spent | Time not | Arrval | Service
customers | customers | to service | served rate rate
m mmns
6/2/2012 Monday $.30-9.30am 39 33 47.3333 12,6667 0.65 |[0.697134
9/2f2012 | Thursday |10.00-11.00am 27 23 33.05 26.95 045 |0.695913
10/2/2012 Fridav 9.00-10.00 am 24 19 50.6 9.4 04 ]0.375494
14/2/2012 |__ Tuesday | 3.00-4.00 pm
15/2/2012 | Wednesday | 2.30-3.30 pm 27 20 20:24 13.15 045 |0.426894
16/2/2012 | Thursdavy | 1.45-2.45 pm 34 28 54,6333 5.3667 |0.566667 |0.512508
17/2/2012 Friday 2.00-3.00 pm 26 22 38,3666 | 21.4334 |0.4333330.570442
20/2 2012 Meonday 1.00-2.00pm 32 26 47.2 12.8 0.533333 |0.550847
21/2/2012 | Tuesdav | 1.00-2.00 pm 26 24 29,1333 | 30.8667 |0.433333| 0.8238
22/2/2012 | Wednesdav | 1.00-2.00 pm 3 27 52.7333 7.2667 |0.516667 ] 0.51201
23/2/2012 | Thursdav | 8.45-9.45 am 30 27 51.45 8.55 0.5 0524781
24/2/2012 Fridav 8.30-9.30 am 35 28 44.15 1585 |0.583333 |0.634202
25/2/2012 | Samwdav |9.00-10.00 am 46 41 513 8.7 0.766667 | 0.79922
27/2/2012 | Tuesday [11.00-12.00pm{ 350 43 46.6 13.4 ]0.833333|0.922747
28/2/2012 | Wednesday | 12.00-1.00 pm 33 28 46.8333 13.1667 0.55 |0.397863
460 189 $40.4331 | 199.5669 | 7.666667 | 8.64391
328571429 27785714 | 45745221 | 142547791 0.547619 | 0.617422
Table B.4 Summar ot
%
Date v t =not| Arrival | Service
customers customers | 10 service | served rate rate
In mins

6/2/2012 Monday 8.30-9.30am 29 25 47.7667 | 12.2333 | 0.483333 | 0.523377
9/2/2012 Thursday | 10.00-11.00am 23 19 41.3833 | 18.6167 | 0.383333 | 0.459122
10/2/2012 Friday 9.00-10.00 am 23 22 33.05 26.95 |0.383333 | 0.665658
14/2/2012 Tuesday 3.00-4.00 pm 26 26 40.55 19.45 |0.433333 | 0.641184
15/2/2012 || Wednesday | 2.30-3.30pm 16 16 18:47 | 30.2167 | 0.266667 | 0.537214
16/2/2012 Thursday | 1.45-2.45pm 18 15 28.15 31.85 0.3 | 0.53286
17/2/2012 Friday 2.00-3.00 pm 20 18 37.15 22.85 |0.333333 | 0.484522]
20/2/2012 Monday 1.00-2.00pm 32 25 43.25 16.75 |0.533333 | 0.578035
21/2/2012 Tuesday 1.00-2.00 pm 29 26 40.3667 | 19.6333 | 0.483333 | 0.644095
22/2/2012 || wednesday | 1.00-2.00 pm 20 20 32.95 27.05 |0.333333 | 0.60698
23/2/2012 Thursday §.45-9.45 am 20 14 41.2333 | 18.7667 | 0.333333 | 0.339531
24/2/2012 Friday 8.30-9.30 am 32 25 48.0333 | 11.9667 | 0.533333 | 0.520472
25/2]2012 Saturday | 9.00-10.00 am 30 27 45.5 10.5 0.5 |0.545455
27/2/2012 Tuesday  [11.00-12.00 pm 35 31 47.2333 | 12.7667 | 0.583333 | 0.656317
28/2/2012 |_Wednesday | 12.00-1.00 pm 32 27 43.3833 | 16.6167 | 0.533333 | 0.622359
385 336 574.782539| 296.2168 | 6.416667 | 8.357181
25.66666667,| 224 | 38.3188359| 19.74779 | 0.427778 | 0.557145)




Table B.5

Total arrivals to the all sections of the bank

Total
Date Day C1 C2 |C3 |C4 S1 S2 | Other Arrivals
to the

Arrivals | bank
6/2 Monday 4 1 2 28 50 56 |11 152
9/2 Thursday | 2 5 2 20 40 33 |19 121
10/2 Friday 3 2 3 23 43 48 | 21 143
14/2 Tuesday 2 1 0 25 19 16 |7 70
15/2 Wednesday | 0 3 1 16 32 38 |13 103
16/2 Thursday | 4 2 5 16 35 47 |20 129
17/2 Friday 2 1 3 19 39 30 |10 104
20/2 Monday 3 2 1 30 55 42 | 8 141
21/2 Tuesday 5 3 4 |29 30 37 |22 130
22/2 Wednesday | 3 5 1 17 40 37 |18 121
23/2 Thursday 3 5 6 20 40 35 |20 129
24/2 Friday 3 4 6 30 58 45 | 23 169
25/2 Saturday 1 4 3 30 38 43 |10 129
27/2 Tuesday 8 3 1 33 53 67 |35 200
28/2 Wednesday | 0 3 A 32 A4 56 |15 154
Total '
sum | o8 S”fgg_ a3 VNyg TSIy PLGAratigng. bEag-ASESI. | 1995
Average Average‘:v? 2.8 93 SRR 4T PR A LIVE 628 133

Table B.6 The total number of served customers to the each counter for rush hour

Served Served Served Served
customers | customers | customers | customers
Days from C1 from C2 | from C3 from C4
Monday 26 35 33 25
Monday 23 35 26 25
Friday 27 41 28 25
Monday 32 39 43 31
Wednesday | 28 37 28 27
Sum 136 187 158 133
Average 27.2 37.4 31.6 26.6




Table B.7 The total number of served customers to the each counter for normal hour

Served Served Served Served

customers | customers | customers | customers
Days fromC1l |fromC2 | fromC3 | fromC4
Thursday | 19 22 23 19
Friday 16 43 19 22
Tuesday 16 20 * 26
Wednesday | 17 21 20 16
Thursday | 19 30 28 15
Friday 18 21 22 18
Tuesday 23 26 24 26
Wednesday | 20 24 27 20
Thursday |21 28 27 14
Saturday * 37 41 27
Sum 169 235 190 176
Average 18.78 23.5 19.0 17.6
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Appendix C Computer Outputs Using Arena 12.0 Statistical Software
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