acific National Bank is 2 medium-size bank with

21 branches in the San Francisco Bay Area. Until
very recently, Pacific did not operate its own ATMs;
instead, it relied on an outside vendor to operate
them. Ninety percent of the ATM customers ob-
tained cash advances with non-Pacific credit cards, so
the ATMs did little to directly improve Pacific’'s own
banking business. Operations Vice President Nancy
Meisterhaus wants to change that, by having Pacific
offer a broader mix of banking services with its own
machines tied into its own data-processing network.
The industry consensus is that the ATM appeals
to customers in much the same way as the super-
market express line: It minimizes the amount of wait-
ing. But for Pacific, the 24-hour ATM would also have
the broader appeal of providing essential banking
~services at all hours, reaching a segment of the mar-
ket not currently served. Historically, customers who

- find standard banking hours inconvenient have been
lost to Pacific, so the ATM will increase the bank’s
market share.

Besides attracting more customers and servicing
existing customers better, the ATM operation should
offer substantizl cost advantages. Fewer human
tellers would be required for the same volume of
transactions as before. The per transaction cost of
the miachine, which does need some human attention
for restocking and maintenance, should be substan-
tially less. But even if that were not so, its 24-hour
readiness would be extremely expensive to duplicate
with human tellers, who would have to be given
extra protection for dangerous late-night work.

Ms. Meisterhaus selected the Wainut Creek office
as the test branch for a captive ATM. Customers from
that branch were recruited to sign up for a Pacific
ATM card. All residents within the neighboring ZIP
codes were offered an incentive to open free checking
accounts at Pacific when they also signed up for the
card. After a critical mass of ATM card holders was
estabiished—but before the banking ATM was
installed—statistics were kept. The arrival times in
Table {4.5 were determined for varicus times of
the week.

¥ This case was wrilten by Lawrence L. Lapin, San Jose State
University.

Table 14,5 Customer Arrivals at the Walnut
Creek Office-Before ATM

Installation
Daily Average
Number
Period of Arrivals
(1) Monday-Friday 10 a.M.~12 pM. 155
(2} Monday-Friday 12-1 p.m. 242
(3) Monday-Friday 1-3 pa. 290
{4} Friday 3-6 p.m. 554

The bank opens at 10 A.M. and closes at 3 RM,,
except on Friday, when it closes at 6 M. Past study
shows that, over each period, customers arrive ran-

- domly at a stable. mean rate,so the- assumption-of a-

Poisson process is valid. The mean time requared to. .
complete customer transactions is 2 minutes, and the. .
individual service times have a. frequency d:strlbutlon
with a pronounced positive skew, sO an exponentiai
distribution is a reasonable approxnmat:on to reality.

Teflers all work part-time and cost $10 per bank
hour. Pacific’s experience has established that there
will be a significant drop-off in clientele soon after a
bout during which customers snﬁer iengthy deiays in.:
getting teller access. The supplier of the ATM equip-
ment claims that other banks of comparable size
have experienced a 30% diversion of regular business
away from human tellers to the ATM, which pro- .
duced a further 20% expansion beyond the previous
fevel of overall client transactions—all absorbed by
the ATM, half of it outside regufar banking hours.
The supplier also maintains that ATM traffic is fairly
uniform, except between 11 BM. and 6 AM, when itis
negligible. Ms. Meisterhaus believes that the ATM.
busy-period arrivals will constitute a smgle Poisson
process,

Industry experience is that the mean service
time at an ATM is one-half minute, with an
exponential distribution serving as an adequate
approximation to the unknown positively skewed
unimodal distribution that actually applies:
Ms. Meisterhaus believes that, once the ATM is
installed, the Walnut Creek human tellers will be left
with a greater proportion of the more involved and
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lengthy transactions, raising their mean service time
to 2.5 minutes.

Ms. Meisterhaus knows that much of the evalua-
tion of the ATM operations will be a queueing exer-
cise. Her knowledge of this subject is a bit rusty, so
she has retained you to assist her.

Guestions

. Assume that Pacific National Bank remains with
human tellers only.

a. For each time period in Table 14.5, determine
the minimum number of teflers needed on
station to service the customer stream.

b. Assume that the number of tellers found in
part a is used. For each time period, deter-
mine the mean customer waiting time.

c. For each time period, determine the mean

" customer waiting time when the fumber of
tellers is one more than found in part a.

2. Past experience shows that the drop-off in clien-
tele due to waiting translates into an expected
NPV in lost future profits of $0.10 per minute.
For each time period in Table 14.5, determine
the average hourly queueing system cost (server
cost -+ waiting cost), assuming that the bank
uses the following service arrangement:

a. The minimum number of human tellers
necessary to service the arriving customers

b. One teller more than was found in part a of
Question 1

3. Suppose that the ATM is installed and that cus-
tomers themselves decide whether to use
human tellers or to use the ATM, and that two
queues form independently for each. Finally,
assume that a 0% ¢raffic increase is generated

860 Chapter 14  Queueing Models

b Access to the ATM

-ATM is $5. Increased customer traﬁ"ic results: in.
,additional bank profit. estlmated 0 be $0.20 per S

by the ATM within each open time period and

that all of it is for the ATM.

a. For each period inTable 14.5, determine the
mean arrival rate at the human teller win-
.dows,

b. Do the same with regard to the mean arrival

rate at the ATM.

¢. Find the minimum number of human tellers
required to be on stat:on during each time
period.

Assume that the number of human tellers used
is one more than that found in part ¢ of Ques-
tion 3. Determme for Ms. Meisterhaus the mean
customer waiting time during each open.period '
in. Table 14.5 for those customers who seek the
foi]owmg ‘

a. Human teEEers

The hourEy cost of mamtammg and operatmg the . f-‘-

transaction. Determme for Ms Meisterhatis: the .
net. heur%y queuesng system cast, reflectmg any
profit increase, for operating with the ATM for .
each of the four periods tden'a’r‘ ed in Table 14. 5.
Use the mean waiting tlmes from Questlon 4, -

Consider the compiete 24-hc>ur, 7- day p;c:ture
Encorporate whatever information you. need
from Questsons 3 through 5 and your soluuons,
plus any’ additional mformatlon in the case: and*
any necessary’ assumptlons, to-compare the net :
cost of operation with and without the ATM
Then give your. overail reccmmendat:on to
Ms. Messterhaus ]



