Service Engineering

Homework 9: GazolCo’s Call Center

Fourteen agents are busy answering calls at Gazot@lh center. Most calls are by
customers calling to pay or inquire about theirlgils. Looking through recent ACD reports
you see that the average handling time of eachscapiproximately 4 minutes. Methaney,
the call center's manager, is sitting behind hek gaying with the screen saver's settings
while awaiting the opening remarks of your analy#s for you - your head is all clouded
and you feel a bit queasy, but gradually you bégirecall a long forgotten assignment you
once did for your Service Engineering course...

... calls are answered by 14 agents, the averagdihgmtiche being 4 minutes. Normally the
call volume is 180 calls per hour.

Start out with the 4CallCentePerformance Profiler.
1. (Solved)Use the M/M/N modelro featuresto answer the following questions:

a. UsePerformance Profiler to determine what are the average speed of anagenis
occupancy and P{Wait > 0} under the current caluwee (180) ?

b. UseAdvanced Profiling to record the change in the average speed of arzswle
agent's occupancy as the call volume graduallyeaszs from 180 to 210 calls per
hour (test at least 4 values). Can you explaimptienomenon you encounter in terms
of the underlying Markov process? (stability...)

2. (Submit) Continue your analysis using the M/M/N+M modeg (ithe Erlang-C model
with the addition of exponential abandonment). §BiteSettings button andselect the
“abandons" feature).

a. Set the average patience parameter to a vatisgbms reasonable (keep in mind that
the average handling time is 4 minutes). Wiadie have you selected?

b. Repeat Question 1 and compare the results.t #aahe "positive" side-effects of
abandonment?

c. How do you expect the following performancei¢atbrs to change (increase/decrease)
as the average patience parameter ires@as
l. % Abandoned
Il. Average Speed of Answer (which accountby for served customers, excluding
those who abandoned)
lll. Average queue length
I\VV. Agent's occupancy
Test this with values of average patience rangireg 80, 60, 90, 150, 300, 450, 600
seconds (with the "normal” call volume of 180 caks hour).



d. How about the "fraction answered within 1.2 minuf3 sec)"? Try and give a
qualitative explanation to the phenomenon thatgloserve.
Hint: the customers that were not answered within 1rfutes fall into 2 separate
categories. First determine those categories amdhalculate the performance
measures values for different values of patierest @t least 10 values between 10-600
seconds). Comment your findings.

e. The Average Speed of Answer (ASA) is a common ‘lsermeasure”, meaning that it
is frequently regarded as a performance "scoregmgtoe the call center, which is
constantly monitored. Staffing levels are planse@s to meet given "service goals”,
which include ASA. Use 2c to argue against theafs&SA as an exclusive "service
goal". (In light of 2c, how could you improve yocall center's ASA?).

For the purpose of this homework, assume from heren that average patience is 2
minutes. In practice, average patience is higherypically about 1-2 average service
time.

f. Repeat 2c but now vary the average handling tiree {lne same range 30-600 seconds
as with patience). Variations of which paramepatience or handling time) has a
greater impact on performance?

g. Check what happens at the call center when thexesisge of calls which is double or
triple the normal call volume (i.e. 360 or 540 saler hour). Give a description of
how "bad" things get, based on your results.

h. To maintain the original (i.e. with the "normal‘licaolume) fraction of abandoned calls
even when these surges occur, do you need moes®thHan double/triple the original
number of agents? (use tRaffing Query). What could be the reason for this?

3. (Submit) Let us assume now that employing every agent &igtper hour of work.
Also, the marketing department claims that eacimétament costs 1.5%$. What is the
optimal number of agents, assuming that the célinae is 500 per hour? Repeat this
question for call volume varying between 800-26@€e(jumps of 300). Plot the optimal
staffing and the corresponding probability to altands a function of the call volume.
Do you see any patterns? Assume that averagenpatie 2 minutes.



4. (Submit) In our lecture on the Erlang-A Queue, we presemfaiowing example of
Congestion Curves. (See the figure below.) We asstmmaverage handling time is 4
minutes and average patience is 6:00 minutes.b@bie interval is equal to 1 hour.
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Reproduce these curves (via fdvanced Profiling andGraph options). Then, produce 4

additional congestion curves where you change dhly Y-axis to be: Agents'

Availability, Average Speed of Answer (ASA), Avemdime in Queue and, finally, the

Fraction of Calls that were Answered Immediately.

Submit the 5 congestion curves with your assignménaddition, use them to answer the

following 2 questions:

- How many agents are needed to ensure less 68amaiits (call volume is 180 calls per
hour)?

- What is then ASA and what fraction of time do yepect the agents to be idle?



Technicalities:
Here are some technical instructions and informatmncerning the assignment.

1. Software:

To perform the analysis and various calculatiomgired in this assignment you will use
the 4CallCenters software. You will be using tools that determinecall centers
performance ("Performance Profiler", "Advanced WRrg"), determine system
parameters required to meet certain goals ("Adwi@eeries") and help set the staffing
levels needed to meet performance goals ("Staffugry”). Also, you will be able to
perform "What-If Analysis" on various parametersd atreate graphs to display these
results. 4CallCenters tools support various gimguenodels from the basic Erlang-C to
models including abandons, blocking and overflows.

Here's how you get started:
a.1llf you are working on a computer that allows sofvimstallation then just go to:
http://iew3.technion.ac.il/serveng/4CallCenters/Dowloads.htm
and follow the installation instruction there.
a.2If installation is blocked, you can still work witdCallCenters having done the
following:
1. Create a folder named 4CC and download theileinto it.
2. Extract the zip file into the folder 4CC. Youlvgee a list of 3 files, one of which is
called CCC.CAB.
3. CCC.CAB is also an extractable file. Extra¢bithe folder 4CC using WinZip.
4. The folder 4CC should now contain a file ham&03xe. Double click on this file
to activate the software.

b. 4CallCenters has basic instructions appearingarhtfader of each tool and additional
more detailed "Help." 4CallCenters can exportlteso Excel or Access files and plot
various types of graphs. Note that 4CallCenters dras'Indicators” setting (under
Settings->Indicators) determining which performance indicators are blesi- you
might need to change these settings for the asgighm

2. General:

a. Keep your answers short and clear.

b. Unless stated otherwise, you should ptegear analysis results in either tables or
graphs - try selecting only the more importantfieséing performance indicators. In
most cases, you have the freedom to choose theafdimt seems clearest to you.
Using a spreadsheet is necessary.

c. While working on the assignments, any quest@rnzoblems should be addressed to

nitzany@tx.technion.ac.il



