Chapter 7
Running the model and Analyzing the Result

In the previous chapter, the inputs for the model have been aI,read¥_ recognized, thus,
in this chaﬁter, we try to find out and identify the appropriate Tixed and dynamlc
resources fhat conforr to_bank benchmarks, arid management policies. Note that all
of simulation running detail 1s illustrated n the anendlx section. First, we try to find
out the suitable fixed resources, the numbers of telephone ling and IVR.

7.1 Fixed Resource Analysis

After interview with bank officers, we know that the number of customers, which
require using call center service shouldn’t exceed 2,000 calls per hour in case that
there are no new services and no addltlonal_gromotlon. From bank forecasting, we run
the model bly using the Interarrival distrioution as exponential while its“mean I
3600/2000., The surimary result of simulation (70 telephone lines, 60 VR ports, and
20 agents) Is shown below:
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Output Summary for 10 Replications

Project: Call Center Anal Run execution date 4121/2001
Analyst: Model revision date: 4/21/2001
OUTPUTS
Id entifier Average Half-width Minimum Maximum # Replications
Avg IVR Q Time 1.5851 27153 92188 2.0701 10
Avg Ag_en Q Time 49/147 19.213 157735 88/811 10
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VR utilize . 795500 703074 786667 I?@d@d 10
Telephone utilize 97714 01760 92857 JI- 888 10
Agent utilize 76500 113225 155000 10
Success Percent 62T 20 189736 60/729 64/301 10

Note: The detail of this and following result is shown in appendix section.

From this result, we found that the average waiting time before receiving the agent
service and_call success percentagi_e are higher than bank expectation. Moreover, the
telephone line and IVR port utilization are very high so we need to increase the
telephone lines and VR ports from 70 lines to 100 lines and 60 ports to 90 ports. The
result of this incrementing Is shown below:
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From_this result, the average waiting time before receiving the agent service is
significantly higher than that of bank éxpectation (less than 10 seconds) hecause the
utilization of ggent Is very high so we increase the number of agent from 20 to 27.
The result of simulation is'shown below:
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Output Summary for 10 Replications

roject: Call Center Anal un execution date /
/EnajlysE: odeﬁa revision gate: ﬁ/%]lé%i
OUTPUTS
Identifier Average Half-width Minimum Maximum # Replications
Avg IVR Q Time 07765 02361 02058 12177 10
Avg Agent Q Time 15.877 4.4739 817036 297336 16
Busy Lines 2103.3 118.99 188010 2453.0 10
Success Lines 158421 471931 157481 159261 16
IVR Utilize 788556 04442 174444 766667 16
Telephone utilize 92300 .04957 76000 1.0000 10
Agent utilize 171481 169935 148148 792563 16
Success Percent 887285 166427 861524 867436 16

From this result, we found that the call success percentage and average waiting time
before receiving VR service conform to the bank expectations but the average
waiting time before receiving the agent service is still higher than that of bank
expectation so we try to incréase the number of agent from27 to 28. The summary
result of simulation is shown below:
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Project: Call Center Anal Run executipn date : ﬂ/
Analyst: Model revision date:

OUTPUTS

Identifier Average Half-width Minimum Maximum # Replications
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Success Lines

IVR utilize . .

Telephone utilize . ,%

Agent utilize .

Success percent 8 190 8 8

From this result, we may conclude that the appropriate number of telephone lines
IVR ports, and agent are 100, 90, and 28, respectively. Note that the number of agent
represents' the maximum number of agent. in this system that means the number of
agent should not exceed 28, and this result is only based on data in January 2001.

The rouo%hly budget of incrementing telephone lines from 70 lines to 100 lines is equal
to 280,000° Bahts glxed) and 52,500 Bants per month. The budget for incrementing
IVR ports from 60 ports to 90 ports is equal to, 2,300,000 Bahts (already incluge
hardware and software). The budget for mcrementlnp the number of agent from 20 to
28 is equal to 72,000, Bahts Ber month, The tofal bud8et for supportln% 2,000
incoming calls per hour is 2,580,000 Bahts (fixed) and 124,500 Bahts per month.

7.2 Dynamic Resource Analysis

The simulation mode] for dynamic resource (agent) analysis is generated by using the
zJagent service time distribufion that can represent the most workdays, peak holr in
anuary.

The expected number of customer that require contacting Is anroxn_nater 200 Pe_r
hour because the percenta%e of the customer who need cqntacting with the agent is
equal to 10 that mean if the expected calls in the system is 2000 calls per hotr, the
calls transferred to the aqent are 200 calls per hour. By using the existing resource (20
agent), the summary result of simulation is shown below:
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Output Summary for 10 Replications

Project: Call Center Anal Run ?xecu,tipn date 412112001
Analyst: Model revision date: 4/21/2001
OUTPUTS
ldentifier Average  Half-width Minimum  Maximum # Replications
A en% gﬁue Time 72.357 23.354 30.796 130,95 10
Aaen lnze 497 701907 83879 793637 10

.89
§imu|aEion run time: (%.68 minutes.
imulation run complete.

From this result, we found that the average waiting time before receiving the agent
Service Is consmferably hlgher than that of hank expectation so we try to increase the
number of agent from'20 fo 22. The summary simulation result is shown below:
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From this result, the average waiting time is sill in?htIy higher than_that of bank
expectation so we try to inCrease thé number of agent from 22 to 23. The summary
result of simulation is shown below:
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Output Summary for 10 Replications

roject: Call center Anal Run execution date : 4/21/
Rnajlyst: M%de?xre\yisl?on ate: 3/22]1/%%81
QUTPUTS
Identifier Average  Half-width Minimum  Maximum # Replications
Agent gueue Time 9.1328 6.2698 3.0731 34.758 10
Agent tilize 177674, 702145 13568 83805 10

From this_result, we may conclude that the suifable number of agent, which can
su%)ort 200 incoming cafls (to_agent) J)er haur, for regular workday in peak Penod
59: 0to 18:00) Is egual to 23, The budget of incrementing the number of agent from
0to 23 is equal to 27,000 Bahts per month.
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