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Answer the following questions (8 points each):

1. Given a CONWIP line with one station that presents especially long out-
ages in its operation, the disruptive effect of this station to the throughput
of the line can be mitigated by placing this station towards the end of the
line.

(a) TRUE (b)) FALSE

Briefly justify your answer.

. | (CMU‘J&Q’J i’h (,QUAS/ M\g ' namih oj (48 B
/.CA:)MNW e ote (,La‘mdeu';l(]eo! IvO o .Clz‘if
Lo(aoﬂodj ’ and u’“"*{“—‘; Mr./u:] qofnh'm m

J (PTRS equ:vaﬂﬂh{ s of g, .'mrudc .
the lre ol,Ohaw\lb&.

(f. ahro e x’emodv)‘
Vc\dc&»% Mocemnd ™ Py
tesch bosle.

e ((,mr“ck\jhm
306 uj :jnl't



2. The unavailability of a processing station due to various outages is 20%.
Furthermore, jobs are processed at this station in batches with an average
size of 20 jobs per batch, and the average set up time experienced between
two consecutive batches is equal to 10 minutes. If the station nominal pro-
cessing time per job is equal to 1 minute, then, its effective mean processing
time per job is

iii. 1.875 minutes

iv. none of the above

Briefly explain your answer.
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3. Provide at least two reasons that might necessitate the batching of the
net requirements with respect to a particular item into larger production
lots.
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4. Write the workforce balance equation to be employed in a Linear Pro-
gramming formulation for the aggregate planning problem, assuming that

i. at the end of every period, 10% of the active workforce will leave
voluntarily the company for other jobs, and

ii. workers hired in period ¢ will have to undergo 2 periods of training
before starting working in the company’s operations.
In your formulation, please, use the following notation:
e W;: number of workers engaged in the company operations at period
t
e H;: number of workers hired at the beginning of period ¢

e F;: number of workers laid off at the end of period ¢

rt We = 0d Wy, +H, - f
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5. Increasing the amount of the available past observations during the im-

plementation of a time-series forecasting model will enhance the quality of
the resulting model.

(a) TRUE ALSE

Briefly justify your answer.
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Problem 1 (20 points): A local boutique sells a large number of white
dress shirts. The shirts, which bear the store label, are manufactured in
Italy, and the store owner has made the following statement: “I want to be
sure that I never run out of dress shirts. I always try to keep at least two
months’ supply in stock. When my inventory drops below that level, I order
another two-month supply. I have been using this method for 20 years, and
it works.”

The shirts cost $6 each and sell for $15. The cost of processing an order
and receiving new goods amounts to $80, and it takes three weeks to receive
a shipment. Monthly demand is approximately normally distributed with
mean 120 and standard deviation 32. Assume a 20 percent annual interest
rate for computing the holding cost, and answer the following:

i. What is the value of the order quantity, @?, and the reorder point,
r, that are used by this store to control its inventory of white dress
shirts?

ii. Assuming that unmet demand is lost, what is the fill rate achieved by
the current policy?

iii. Assuming that unmet demand is lost, compute an optimized imple-
mentation of the (Q,r) policy for the considered case, using the ap-
proximation

o Q* = \/2AD/R

e G(r*)=k'D/(K'D + h@Q*)
that was presented in class.

iv. What is the difference of the expected annual ordering costs that result
from the current policy and the policy that you computed in item (3)
above?

Hint: In your work, remember that for the considered model
1
S@,r)=1- -Q-[B(r) — B(r + Q)]

and that in the case that the lead time demand, D;, is normally distributed
with mean 6 and st. dev. o, the loss function B(r) is given by

T—Q)
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were L() is the loss function of the standardized normal, tabulated at the
end of this handout.
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o - §0.12 . 120. 0,44
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Problem 2 (20 points): Consider a three-station CONWIP line, where
each station possesses a single server presenting exponentially distributed
effective processing times with a mean value equal to 2 minutes.

i. What is the WIP level W at which we should operate this line, in
order to achieve a target production rate THy = TH(W) = 20 parts
per hour? What is the resulting cycle time, CT(W)?

ii. If we replace the servers of Stations 1 and 2 of the aforementioned line
with faster ones, so that the corresponding mean effective processing
times are reduced to 1 minute, but we maintain the applied operational
policies, and therefore, the exponential nature of the relevant process-
ing time distributions, what is the minimum WIP level, W’, that can
sustain the aforementioned throughput requirement, and what is the
resulting cycle time CT'(W")?

Hint: Remember that the performance evaluation of a CONWIP-based pro-
duction line is enabled by the result provided in the following equation:

oryw) =" 2G) - 11 THW - 1)+ WIPW - 1) +1-1.0)

Also, consider the possibility of shortcuts that might abbreviate your calcu-
lations.
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Problem 3 (20 points): The table below reports the quarterly demand
that has been experienced by a certain company for one of its products over
the last four years. Use an appropriate forecasting method to estimate the
expected quarterly demands for the next year, taking also into consideration
that in the last two years the company went through an extensive expansion
of its operations in a new market.

Y1 Y2 Y3 Y4
Q1L 30 30 65 68
Q2 40 38 8 81
Q3 20 17 42 31
Q4 10 5 18 20
Total 100 90 210 200

Explain clearly the selection of your model and the underlying computations.
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