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(a) Develop a regression model to predict the price
of stock 1 based on the Dow Jones Industrial
Average.

(b) Develop a regression model to predict the price
of stock 2 based on the Dow Jones Industrial
Average.

(c) Which of the two stocks is most highly corre-
lated to the Dow Jones Industrial Average over
this time period?
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5-28 Sales of industrial vacuum cleaners at R. Lowenthal
Supply Co. over the past 13 months are as follows:

SALES SALES

($1,000s) MONTH ($1,000s) MONTH
11 January 14 August
14 February 17 September
16 March 12 October
10 April 14 November
15 May 16 December
17 June 11 January
11 July

(a) Using a moving average with three periods, de-
termine the demand for vacuum cleaners for next
February.

(b) Using a weighted moving average with three pe-
riods, determine the demand for vacuum cleaners
for February. Use 3, 2, and 1 for the weights of
the most recent, second most recent, and third
most recent periods, respectively. For example,
if you were forecasting the demand for February,
November would have a weight of 1, December
would have a weight of 2, and January would
have a weight of 3.

(c) Evaluate the accuracy of each of these methods.

(d) What other factors might R. Lowenthal consider
in forecasting sales?
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' 5-35 A major source of revenue in Texas is a state sales tax

on certain types of goods and services. Data are com-
piled, and the state comptroller uses them to project
future revenues for the state budget. One particular
category of goods is classified as Retail Trade. Four
years of quarterly data (in $1,000,000s) for one par-
ticular area of southeast Texas follow:

JUARTER  YEAR1 YEAR2 YEAR3 YEAR4

W -

218 225 234 250
247 254 265 283
243 255 264 289
292 299 327 356

(a) Compute a seasonal index for each quarter based
ona CMA.

(b) Descasonalize the data, and develop a trend line
on the deseasonalized data.

(c) Use the trend line to forecast the sales for cach
quarter of year 5.

(d) Use the seasonal indices to adjust the forecasts
found in part (¢) to obtain the final forecasts.
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- 5-41 The following table provides the Dow Jones Industrial
Average (DJIA) opening index value on the first work-
ing day of 1994-2013. Develop a trend line and use
it to predict the opening DJIA index value for years
2014, 2015, and 2016. Find the MSE for this model.
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YEAR DJIA YEAR DJIA
2013 13,104 2003 8,342
2012 12,392 2002 10,022
2011 11,577 2001 10,791
2010 10,431 2000 11,502
2009 8,772 1999 9,213
2008 13,262 1998 7,908
2007 12,460 1997 6,448
2006 10,718 1996 5117
2005 10,784 1995 3,834
2004 10,453 1994 3,754
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3: 7-40 The Weinberger Electronics Corporation manu-
factures four highly technical products that it
supplies to acrospace firms that hold NASA con-
tracts. Each of the products must pass through the
following departments before being shipped: wir-
ing, drilling, assembly, and inspection. The time
requirement in hours for each unit produced and
its corresponding profit value are summarized in

the following table:
DEPARTMENT
UNIT
PROFIT
PRODUCT WIRING DRILLING ASSEMBLY INSPECTION  (§)
XJ201 0.5 0.3 0.2 0.5 9
XM897 1.5 1 - 1 12
TR29 1.5 2 1 0.5 15

BR788 1 3 2 0.5 11
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9-12  An air-conditioning manufacturer produces room
air conditioners at plants in Houston, Phoenix, and
Memphis. These are sent to regional distributors in
Dallas, Atlanta, and Denver. The shipping costs vary,
and the company would like to find the least-cost
way to meet the demands at each of the distribution
centers. Dallas needs to receive 800 air condition-
ers per month, Atlanta needs 600, and Denver needs
200. Houston has 850 air conditioners available cach
month, Phoenix has 650, and Memphis has 300. The
shipping cost per unit from Houston to Dallas is $8,
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to Atlanta is $12, and to Denver is $10. The shipping
cost per unit from Phoenix to Dallas is $10, to Atlanta
is 814, and to Denver is $9. The shipping cost per
unit from Memphis to Dallas is $11, to Atlanta is
$8, and to Denver is $12. How many units should be
shipped from each plant to each regional distribution
center? What is the total cost for this?
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g- 9-22 In a job shop operation, four jobs may be performed

on any of four machines. The hours required for
cach job on each machine are presented in the fol-
lowing table. The plant supervisor would like to as-
sign jobs so that total time is minimized. Find the
best solution. Which assignments should be made?

MACHINE
JOB W X Y z
Al2 10 14 16 13
AlS 12 13 15 12
B2 9 12 12 11
B9 14 16 18 16
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Roscoe Davis, chairman of a college’s business depart-
ment, has decided to apply a new method in assigning
professors to courses next semester. As a criterion for
Jjudging who should teach each course, Professor Da-
vis reviews the past two years' teaching evaluations
(which were filled out by students). Since each of the
four professors taught each of the four courses at one
time or another during the two-year period, Davis is
able to record a course rating for each instructor. These
ratings are shown in the following table. Find the best
assignment of professors to courses to maximize the
overall teaching rating.
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COURSE

PROFESSOR STATISTICS MANAGEMENT FINANCE ECONOMICS

Anderson 90 65 95 40
Sweeney 70 60 80 75
Williams 85 40 80 60
McKinney 55 80 65 55
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g: 4-29 A sample of nine public universities and nine private

universities was taken. The total cost for the year
(including room and board) and the median SAT
score (maximum total is 2400) at each school were
recorded. It was felt that schools with higher median
SAT scores would have a better reputation and would
charge more tuition as a result of that. The data are
in the following table. Use regression to help answer
the following questions based on the sample data.
Do schools with higher SAT scores charge more in
tuition and fees? Are private schools more expensive
than public schools when SAT scores are taken into
consideration? Discuss how accurate you believe
these results are, using information related to the re-
gression models.

CATEGORY TOTAL COST ($) MEDIAN SAT
Public 21,700 1990
Public 15,600 1620
Public 16,900 1810
Public 15,400 1540
Public 23,100 1540
Public 21,400 1600
Public 16,500 1560
Public 23.500 1890
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$£:4-30 12012, the total payroll for the New York Yankees

was almost $200 million, while the total payroll
for the Oakland Athletics (a team known for using
baseball analytics or sabermetrics) was about $55
million, less than one-third of the Yankees' payroll.
In the following table, you will see the payrolls (in
millions) and the total number of victories for the
baseball teams in the American League in the 2012
season. Develop a regression model to predict the to-
tal number of victories based on the payroll. Use the
model to predict the number of victories for a team
with a payroll of $79 million. Based on the results
of the computer output, discuss the relationship be-
tween payroll and victories.

PAYROLL NUMBER OF
TEAM ($1,000,000s) VICTORIES
Baltimore Orioles 81.4 93
Boston Red Sox 173.2 69
Chicago White Sox 96.9 85
Cleveland Indians 784 68
Detroit Tigers 1323 88
Kansas City Royals 60.9 72
Los Angeles Angels 1545 89
Minnesota Twins 94.1 66
New York Yankees 198.0 95
Oakland Athletics 554 94
Seattle Mariners 82.0 75
Tampa Bay Rays 64.2 90
Texas Rangers 120.5 93

Toronto Blue Jays 755 73
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4-31 The number of victories (W), carned run average
(ERA), runs scored (R), batting average (AVG),
and on-base percentage (OBP) for each team in the
American League in the 2012 season are provided
in the following table. The ERA is one measure of
the effectiveness of the pitching staff, and a lower
number is better. The other statistics are measures of
the effectiveness of the hitters, and a higher number
is better for cach of these.
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Baltimore Orioles 93 390 712 0247 0311
Boston Red Sox 69 470 T34 0260 0315
Chicago White Sox 85 402 748 0.255 0318
Cleveland Indians 68 478 667 0.251 0324
Detroit Tigers 88 375 726 0268 0335
Kansas City Royals 72 430 676 0265 0317
Los Angeles Angels 89  4.02 767 0274 0332
Minnesota Twins 66 477 701 0260 0325
New York Yankees 95 385 804 0.265 0.337
Oakland Athletics 94 348 713 0238 0310
Seattle Mariners 75 376 619 0234 0.29
Tampa Bay Rays 90 319 697 0.240 0.317
Texas Rangers 93 399 808 0.273 0334
Toronto Blue Jays 73 4.64 716 0.245 0.309

(a) Develop a regression model that could be used to
predict the number of victories based on the ERA.

(b) Develop a regression model that could be used
to predict the number of victories based on the
runs scored.

(c) Develop a regression model that could be used
to predict the number of victories based on the
batting average.

(d) Develop a regression model that could be used
to predict the number of victories based on the
on-base percentage.

(¢) Which of the four models is better for predicting
the number of victories?

(f) Find the best multiple regression model to pre-
dict the number of wins. Use any combination of
the variables to find the best model.
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4-32 The closing stock price for each of two stocks was
recorded over a 12-month period. The closing price
for the Dow Jones Industrial Average (DJIA) was
also recorded over this same time period. These val-

ues are shown in the following table:
MONTH DJIA STOCK1 STOCK2
1 11,168 485 324
' 11,150 482 T
3 11,186 445 319
- 11,381 447 36.6
3 11,679 493 36.7
6 12,081 493 38.7
7 12,222 46.1 395
8 12,463 46.2 412
9 12,622 477 433
10 12,269 483 394
11 12,354 47.0 40.1
12 13,063 479 42.1
13 13,326 478 452




