North Coast Bank: Final Analysis and Recommendations (Part 3)

i) Type of service system configuration
Staffing levels for each hour and each day for the remaining part of year depends of the type of system chosen and level of service.
From the analysis in Part 2 (see below), one can see that the single line has lower overall waiting time in the system when compared to the two line system.  However, each line is perceived to have fewer customers.  If the management wants to reduce waiting time, they should use a single line system.
For example, Peak Hour Analysis for Monday (Average Arrival Rate of 625/day)

Consider Monday’s Arrival Rate at 5-6 p.m.: 

Total = 247.9/hr  (where Comm. = 42.3/hr; Non-Commercial = 205.6/hr.)
Service Rate 

All Customers: 20.90/hr; Comm = 10.19/hr; Non-Comm. = 28.35/hr.

First Consider Scenario Two: Two Dedicated Queues System
Commercial Customers: Minimum # of tellers required = 5. 
M/M/5 System: Ws = 10 minutes 9 seconds; Ls = 7.15 customers

Note: Since the standard deviation of the service time is significantly less than the mean, we would expect the actual Ws to be less 10 minutes and 9 seconds.

Non-Commercial Customers: Minimum # of tellers required = 8.  
M/M/8 System:  Ws = 4 min. 9 seconds; Ls = 14.23 customers.
Total average number of customers (commercial and non-commercial), 

Ls = 7.15+14.23 = 21.38 customers
Now Consider Scenario One: One Queue System

# of tellers = 5+8 = 13.
M/M/13 System:  Ws = 4 min. 33 seconds; Ls = 18.82 customers 
ii)
Number of tellers, both part-time and full-time, to recommend for the remaining year and the timing of the hire of these tellers.

See the forecast of demand for each month and each day in solutions to Part 1 and service processes in Part 2.

	
	
	
	
	
	Assume
	550/day:
	Hourly
	Total 
	Arrivals
	

	
	
	
	
	
	Monday
	Tuesday 
	Wednesday
	Thursday
	Friday
	Saturday

	Time
	Commercial 
	Non-Commercial Total
	Total
	
	1.7668
	0.7472
	0.7161
	0.8477
	1.3377
	0.5845

	  9:00 to 10:00
	104
	93
	197
	0.0686
	66.6
	28.2
	27.0
	32.0
	50.4
	22.0

	10:00 to 11:00
	60
	186
	246
	0.0856
	83.2
	35.2
	33.7
	39.9
	63.0
	27.5

	11:00 to 12:00
	76
	396
	472
	0.1643
	159.6
	67.5
	64.7
	76.6
	120.9
	52.8

	12:00 to   1:00
	27
	558
	585
	0.2036
	197.9
	83.7
	80.2
	94.9
	149.8
	65.5

	  1:00 to   2:00
	71
	233
	304
	0.1058
	102.8
	43.5
	41.7
	49.3
	77.9
	34.0

	  2:00 to   3:00
	33
	140
	173
	0.0602
	58.5
	24.7
	23.7
	28.1
	44.3
	19.4

	  3:00 to   4:00
	27
	70
	97
	0.0338
	32.8
	13.9
	13.3
	15.7
	24.8
	10.9

	  4:00 to   5:00
	38
	116
	154
	0.0536
	52.1
	22.0
	21.1
	25.0
	39.4
	17.2

	  5:00 to   6:00
	110
	535
	645
	0.2245
	218.2
	92.3
	88.4
	104.7
	165.2
	72.2

	
	546
	2327
	2873
	1
	971.8
	410.9
	393.9
	466.2
	735.7
	321.5
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	Assume
	625/day:
	Hourly
	Total 
	Arrivals
	

	
	
	
	
	
	Monday
	Tuesday 
	Wednesday
	Thursday
	Friday
	Saturday

	
	
	
	Time
	
	1.7668
	0.7472
	0.7161
	0.8477
	1.3377
	0.5845

	
	
	
	  9:00 to 10:00
	0.0686
	75.7
	32.0
	30.7
	36.3
	57.3
	25.0

	
	
	
	10:00 to 11:00
	0.0856
	94.6
	40.0
	38.3
	45.4
	71.6
	31.3

	
	
	
	11:00 to 12:00
	0.1643
	181.4
	76.7
	73.5
	87.0
	137.4
	60.0

	
	
	
	12:00 to   1:00
	0.2036
	224.9
	95.1
	91.1
	107.9
	170.2
	74.4

	
	
	
	  1:00 to   2:00
	0.1058
	116.8
	49.4
	47.4
	56.1
	88.5
	38.7

	
	
	
	  2:00 to   3:00
	0.0602
	66.5
	28.1
	27.0
	31.9
	50.3
	22.0

	
	
	
	  3:00 to   4:00
	0.0338
	37.3
	15.8
	15.1
	17.9
	28.2
	12.3

	
	
	
	  4:00 to   5:00
	0.0536
	59.2
	25.0
	24.0
	28.4
	44.8
	19.6

	
	
	
	  5:00 to   6:00
	0.2245
	247.9
	104.8
	100.5
	118.9
	187.7
	82.0

	
	
	
	
	
	1104.3
	467.0
	447.6
	529.8
	836.1
	365.3


	
	Assume
	550/day:
	Hourly
	Total 
	Arrivals
	

	
	Assume
	Service 
	Rate of 
	20.9/hour;
	Single 
	Line

	Time
	Monday
	Tuesday 
	Wednesday
	Thursday
	Friday
	Saturday

	  9:00 to 10:00
	3.2
	1.3
	1.3
	1.5
	2.4
	1.1

	10:00 to 11:00
	4.0
	1.7
	1.6
	1.9
	3.0
	1.3

	11:00 to 12:00
	7.6
	3.2
	3.1
	3.7
	5.8
	2.5

	12:00 to   1:00
	9.5
	4.0
	3.8
	4.5
	7.2
	3.1

	  1:00 to   2:00
	4.9
	2.1
	2.0
	2.4
	3.7
	1.6

	  2:00 to   3:00
	2.8
	1.2
	1.1
	1.3
	2.1
	0.9

	  3:00 to   4:00
	1.6
	0.7
	0.6
	0.8
	1.2
	0.5

	  4:00 to   5:00
	2.5
	1.1
	1.0
	1.2
	1.9
	0.8

	  5:00 to   6:00
	10.4
	4.4
	4.2
	5.0
	7.9
	3.5

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Assume
	625/day:
	Hourly
	Total 
	Arrivals
	

	
	Assume
	Service 
	Rate of 
	20.9/hour
	Single 
	Line

	Time
	Monday
	Tuesday 
	Wednesday
	Thursday
	Friday
	Saturday

	  9:00 to 10:00
	3.6
	1.5
	1.5
	1.7
	2.7
	1.2

	10:00 to 11:00
	4.5
	1.9
	1.8
	2.2
	3.4
	1.5

	11:00 to 12:00
	8.7
	3.7
	3.5
	4.2
	6.6
	2.9

	12:00 to   1:00
	10.8
	4.5
	4.4
	5.2
	8.1
	3.6

	  1:00 to   2:00
	5.6
	2.4
	2.3
	2.7
	4.2
	1.8

	  2:00 to   3:00
	3.2
	1.3
	1.3
	1.5
	2.4
	1.1

	  3:00 to   4:00
	1.8
	0.8
	0.7
	0.9
	1.4
	0.6

	  4:00 to   5:00
	2.8
	1.2
	1.1
	1.4
	2.1
	0.9

	  5:00 to   6:00
	11.9
	5.0
	4.8
	5.7
	9.0
	3.9


Clearly one can see that the number of tellers needed are the most on Mondays and Fridays.  One can also see that the need is also the greatest between 11 a.m. and 1 p.m. as well as 5 p.m.  Therefore, the management should consider have the majority of the full time workers start from, say 11 a.m. – 7 p.m.  and consider extending the operating hours to 7 p.m.   Furthermore, management should strongly discourage workers from taking either Mondays or Fridays off.  In addition, the number of part-time workers should be staffed between 11 a.m. and 1 p.m. and 5-6 p.m.

iii) Specific recommendations to John Homenko for improving the overall service level at the bank.
· Encourage customers to come during non-peak hours.
· Consider the possible use of ATM machines.
· Occupy customer waiting time, such as silent radio, music.
· Increase operating hours (i.e., increase capacity).

· Look for ways to standardize service (e.g., specialized forms).

· Have clear signs and directions in the bank so that customers are well-informed.

· Separation of high-low contact operations.

· Additional training of servers on management of perception (e.g., from Maister’s observations in psychology of waiting).

· Cross-train workers and have them work on non-customer related activitiesduring idle times.

· Follow-up evaluation of recommendations implemented.

