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702 Chapter 15 Time Series Analysis and Forecasting
D
Year Cost/Unit ($) Yoar
1 2000 5
2 2450 &
3 2830 7
4 21.50 8

a. Construct & time series plot. What type of patiern
b Use simple linear regression analysis o find the

Soansie |2 Regularty. The
Beaia ously agrees on the health benefits of reguliy exercise, but are adults listening? Duri
each of the past 15 years, a polling organightion has surveyed Americans about theig,
exercise habits. In the most recent of @ifse polls. slightly over half of all American’)
adults reported that they exercise for 30 or more minutes at least three times per week.
The following data show the percentages of adults who reported that they exertise for
30 or more minuies & le times per week during each of the 1S yeaiy of this
study. LO 4. 5 S

LR BRI SN

& Constructa tipe series plot. Does a linear trend appear 1o be present”

b. Use simple Wiear regression to find the parameters for the line that mintmizes MSE for
this time series.

. Use the wend equation from part (b} 1o forecast the percentage of adults next year
Year 16 of the study ) who will report that they exercise for 30 or more minutes at least
three tines per week.

d. Would you feel comfortable using the trend equation from part (b) to furecast the per-
centage of adulis three years from now (Year 18 of the study) whe will report that they
exercise for 30 or more manutes at least three times per week?

24 Estimating Seasonal Effects for Keyboard Sales. Wild Willie's Electronics Em-
porium is a consumer electronics retailer located in Cheyenne, Wyoming. The follow-
ing time series provides the number of bluctooth keyboards Wild Willie's has sold in
each guarter of the past four vears. LO 4, 5, 6
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ch 15

Problems 703

Quarter Year 1
1 71
2 49
3 58
4 78

exists in the data?
iy variables as follows 1o develop an

& Construct a time series plot. ¥
X M.erh—hf@mﬁri 0 otherwise:

b Uscamﬂupieimm aress

gqmmmfmmle mm@x = 1 if Quarter 1, O otherwise;
Qu2 = ¥ if Quarter 2, ) otherwisé O3 = 1 if Quarter 3, 0 otherwise.
€. C{smmﬂemwﬂyw”ﬂym
26. WmmWﬁdﬂz{n{mﬁu&mm;hamm&
hwkmhepmm::ym%ﬁm L0 4.5 8

 Year1 Year 2 Year 3

1690 1800 1850

P40 00 1100
2625 2900 2930
2500 2360 2615

&, Construct a time series plot. What type of patier exists in the data?

b Use a regression model with dummy variables as follows to develop an equation to
account for seasonal effects in the date. Q] = 1 Quarter 1, 0 otherwise: Qe = 1 i
Quarter 2, 0 otherwise; Qur3 = 1 if Quarter 3, 0 otherwise.

©. Compute the guanerly forecasts for next year.

d. Lets = 1o refer w the observation in Quanter 1 of Year 1:7 = 2 to refer 1o the obser-
vation in Quarter 2of Year 1. .. s and 1 = 12 10 refer 1o the observation in Quarter 4
of Year 3. Using the dummy variables defined in pant (b) and also using 1, develop an
equation to accouat for seasonal effects and any linear trend in the time series. Based
upon the seasonal effects in the data and lincar wend, compute the guarterly forecasts for

next year,
o 27. Air Pollution. Air pollution control specialists in southern California monitor the
.DATAﬂ e amount of ozone, carbon dioxide, and nitrogen dioxide in the air on an hourly basis.
Potiution The hourly time series data exhibit seasonality, with the levels of pollutants showing

patterns that vary over the hours in the day. On July 15, 16, and 17. the following
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Chapter 13 Decision Analysis

D .

Risk neutral A decision maker who is neutral to risk. For this decision maker the deci-
sion alternative with the best expected value is identical to the with the highest
expected utility,

Risk profile The probability distribution of the possible pay with a decision
alternative or decision strategy.

Risk taker A decision maker who would choose a lot better guaranteed
payoff. ‘

Sample information New information obtsined
enables an updating o revision of the state-of o habilitics.

Sensitivity analysis The study of how chang in the probability assessments for the
states of nature or changes in the payoffs affect i ative,
States of nature The possible out T chance events that affect the payoff associated
with a decision alternative.
Utility A measure of the total L a consequence reflecting a decision maker's atti-
tude toward considerations such as profit, Joss, and risk. %

Utility function for  that depicts the relationship between monetary Value
and wtility. i

e &
Problems

tives and Three States of Nature. The following payoff table

% ' ,‘_V-uﬂik@:isimawysiﬁ problem with bwo decision alternatives and three
states'of natare. LO 1, 2 o

a0 8

a. Construct i decision tree for thig problem,

b. If the decision maker know§ nothing about the probabilities of the three states of
nature, what is the reconsmended decision using the optimistic. conservative, and
minimax segret approdehes?

2 Four Decision Alternatives and Four States of Nature. Suppose that a decision
maker faced with four decision alternatives and four states of nature develops the

following profit pavoff table. LO 1

State of Nature
Decision Alternative %4 % e %
oy 14 2 0 5
o i1 G & 7
o 2 10 10 11
oy B 10 11 i3

a. U the decision maker knows nothing about the probabilities of the four states of
nature. what is the recommended decision using the optimistic, conservative, and
minimax regret approaches?

b. Which approach do you prefer? Explain. Is establishing the most appropriate ap-
proach before analyzing the problem important for the decision maker? Explain.

¢. Assume that the payoff table provides cost rather than profit payoffs. What is the
recommended decision using the optimistic, conservative, and minimax regret

approaches?
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604 Chapter 13 Decision Analysis
—

3 mwmwmwmmmmmg
profit payoff table was presented in Problem 1. Suppose that the decision maker ob-
tained the probability assessments P(s1} = 0.65, Pisz) = 0.15, and P{s1) = 0.20. Use
the expected value approach to determine the optimal decision. LO 1

State of Nature
Decision Alternative S 52 £
& 250 100 25
- 100 100 75

iarfmzrmket segments: mwumﬁmmﬂ. g, and pharmaceuticals.
Aﬂmﬁmmﬁmsm@m:m wh weral economic conditions

probablities: improving (0.2), stable (0.5), and deglining (0.3). What
erred market segment for the investor, mmﬁmmm

’herdm amtsedfa’ecmm‘%amnaﬁ;anlmﬂmmmm
ons. New probabilities are as follows: impfoving (0.4), stable (0.4, and de-
clining (0.2). What is the preferred market segmient for the investor based on these
new probabilities” What is the expected reffim percentage?

3 Bﬁﬁ%hmu&permxangmﬁcmgmqmwfa
managing its data processing operation’ gontinuing with its own staff, hiring an outside
vendor 1o do the managing (referred 16°8s outsourving), or using a combination of its
own staff and an outside vendor. The cost of the operation depends on future demand.
mammdcwﬁmhmmémmmddﬂ!m)&mmwmmm
follows, LO 1, 3

Demand

Medium Low
650 800
$00 306
&50 500

& If the demand probabilities are 0.2, 0.5, und 0.3, which decision altemnative will
minimize the expected cost of the data processing operation? What is the expected
annual cost associated with that recommendation?

b Constroct a risk profile for the optimal decision in part (1) What is the probability

of the cost exceeding $700,0007
Loprcaaphe JELS € imugs Loses m&ﬁtlmﬂ Wy s e o, s o shapliiakenll se whAG o8 (5 PERE mnﬁmwwmmwnuwmsuﬁumm
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Problems 405

B mmawmmmwmmmm
mwmmamwMMMm nature and two decision
alternatives. LO 1, 4

it isior mmmwmvﬂa
P(sy) #ﬁmuwmmwkumd

sis on the payolls for decision altermative d). Wﬁw
ghm(b}.mdﬁnﬂmem:geofpaynﬂ'ﬁ

ihecmmmpmﬁtfmexhtypofse :
demand for service to Myntie Beach: stro yﬂm&k.mia!mmbkshwﬁﬁw
mmm{mwﬁm; Lot 4

a Whaau&edgpﬁmmmm what is the chance event, and what is the conse-
qm&éﬁgptabﬁam’ﬁmmydﬁcmmwﬂm’ﬁmm
outcomes are there for the chance event?

b Ham&wmﬂm&eMmmfﬁmMthumm

1 >
m%ﬁa&?mmm&mm;sﬁﬁ Um&tmﬁd
value approach te determine an optimal decision.

d. Suppose that the probability of strong demand is 0.8 and the probability of weuk
demand is 0.2. What is the optimal decision using the expected value approach?

e. Use graphical sensitivity analysis to determine the range of demand probabilities
for which each of the decision alternatives has the largest expected value.

1, Video Game Profitability. Video Tech is considering marketing one of two new video
games for the coming holiday season: Battle Pacific or Space Pirates. Battle Pacific is
2 ynique game and appears to have no competition. Estimated profits (in thousands of
dollurs) under high, medium, and low demand are as follows:
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