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Spring 2016
Instructor: Spyros Reveliotis
Final Exam
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Name: SOLUTIONS



Answer the following questions (8 points each):

1. In class we showed that, under certain conditions, the optimal order
quantity Q* for the classical news-vendor model with normally distributed
demand might actually decrease in response to an increase of the variability
of the demand (while the mean demand remains constant). Consider now a
more service-oriented analysis of the aforementioned problem where instead
of seeking to minimize the expected total cost, we select the order size Q
as the minimum order size that guarantees a certain probability of meeting
in its entirety the demand to be experienced during the upcoming season.
Under such an analysis, is it still possible that the selected order size Q
might decrease in response to an increase of the variability of the demand
distribution (while, again, the mean demand remains constant)?

(a)) YES (b) NO

Explain your answer.
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2. Provide some conditions under which “demand chasing” can be a viable
strategy for meeting the expected demand.
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3. Provide two elements of non-linear behavior that may arise in the context
of aggregate planning.
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4. The main reason for the use of lot-sizing heuristics instead of the Wagner-
Whitin algorithm in the context of the MRP explosion calculus is the com-
putational simplicity of these heuristics.

(a) TRUE @FALSE

Explain your answer.
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5. Discuss the meaning and the role of proactive demand management in
the context of modern production systems.
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Problem 1 (20 points): The Paris Paint Company is in the process of
planning its labor force requirements and (aggregate) production levels for
the next four quarters. The marketing department has provided production
with the following forecasts of (aggregate) demand for Paris Paint over the
next year:

Quarter Demand Forecast
(in thousands of gallons)
1 380
2 630
3 220
4 160

Currently there are 280 employees with the company. Also, according to the
company policies, employees are hired for at least one full quarter, and the
corresponding hiring costs amount to $1,200 per employee. Firing costs are
$2.500 per employee. Inventory costs are $1.00 per gallon per quarter. It is
estimated that one worker produces 1,100 gallons of paint each quarter.

Finally, currently Paris has 80,000 gallons of paint in inventory and would
like to maintain an inventory of 20,000 gallons throughout the coming year.

i. (10 pts) Determine the “demand chasing” plan that meets the fore-
casted quarterly demand with zero inventories by adjusting the com-
pany labor level every quarter, and the corresponding overall cost.

ii. (10 pts) Also, determine an alternative plan (and the corresponding
cost) that seeks to meet the expected demand by maintaining a con-
stant workforce level throughout the year. The level of this workforce
should be the minimum possible that will allow the company to meet
its quarterly demand in a timely manner, possibly building anticipa-
tory inventories in the process.
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Problem 2 (20 points): Consider a single-server inspection station that
monitors the output of an automated production process that produces parts
at a deterministic rate of 120 parts per hour. The basic inspection of a
part lasts 1 min but parts that are found to be defective from this first
inspection need some further handling that requires an additional time which
is normally distributed with a mean of 2 min and st. dev. 0.5 min. Currently
it is estimated that the defective parts constitute the 5% of the arrivals.

i. (10 pts) What is the minimum number of inspectors that must em-
ployed in this station so that the expected cycle time of the parts at
this station is no more than 2 minutes?

ii. (5pts) What is the average WIP at this station that results from your
response in part (i)?

iii. (5pts) What is the “stability margin” for this station that results from
your response in part (i), i.e., what is the maximum increase of the
percentage of defects in the arrival stream that maintains a stable
operation for the station?

(.2) U\Q rratm)lm\) ]»}n\( j H\',, \;mb)l'w‘mﬂ V) a Vv T
T,/tb\,,’ 1/) G h/\.: <T"\A"UL J‘\ qu j_'/(l((y\/p'lo e um"bL \')""5,

. 19F
\_/‘/\> | PP 3 0.9
N(z 0¢Y) wy 002

F]knu:/ C(T) = 09S% )} 0. 0S=?3d = Llmmn
;ﬁzf\ s bd, r{;t) , we ned v ¢ ('f] < e WL&U‘ " LCQ
Nu h\‘q,.g\ (j YR TV AN (\ (_/ mTELW) \M'ff\ Sy

ih 2y b= e
= RLL TR S m,; =B

To (m,rw(k . s N L ("’V‘J’ A W ,ﬂn L(»L Cor doad M/
Bl He MV CT] Tn thu QLJR\./ we. L-“Wﬁ:

CO™ )= 045x) | oos'xusﬂz“‘) = .48

Vay (1) = Clm) - E' ) = W4nc- 105 02028

T = vafﬂ/( (7] = O20CA v = 01672

Ko ) ry .
/ f\ 1 -; o u - V;,VE - !'\02\ ‘/CO - 0'1’;3




S 11
(/z\e 'S 1 [———

i e V20340 -
(‘7(3 t _r- - = J‘]}ﬁ P i ' 1
) T 3(omy R HLLT LTy L2my

(u) Ftrvﬂ /ﬁ“"e.\/» ) P TR

(lll' l/ /ﬁv‘r f okaJ(Q J‘ﬁg re.v(uq}aa,q J }—L( %%QLJW-Q ]'m‘(I, . [m
(”kLv@ny | e e

rCT %; RLHE =722

e
(o U‘*F’”p]éﬁrn 2(‘.‘/1’:‘7 ?é\/é.



Yot
e

\

13

Problem 3 (20 points): A certain item X constitutes a major sub-
assembly for two SKUs, A and B, that are offered to the market by the
producing company. The production plans for the two parent items A and
B over an 8-week planning horizon, in terms of planned order releases, are
as follows:

item 1 2 3 4 5 6 7 8
A 40 40
B 20 30 25 20 20 30

In addition, there is an external demand for X of 20 units per week.

The company currently holds an inventory of 110 units of X, while an ini-
tiated lot of 50 parts is expected to reach the company stock in the first
week.

i. (10 pts) Compute the net requirements for X over the considered
planning horizon of 8 weeks.

ii. (10 pts) The company accountants estimate that it costs $1.00 to carry
one unit of X in the company stock for one week, and $75.00 to ini-
tiate the production of a new lot of this item. Furthermore, the shop
floor managers of the company estimate that a reasonable nominal
production lead time for a new lot of X is 2 weeks. Combine this
information with your results from part (i) in order to compute the
production plan for X over the considered planning horizon that will
result by the application of the Silver-Meal heuristic. Communicate
your results as a vector of planned order releases over the considered
planning horizon.
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