p /o
L

N EFmE JJJJ_) A

]
%

i 1= (Peter C. Bell) / \% )‘C Hﬁﬁ

Managerlal Statistics

)

[ :I |
e g L
2 J .
4 vV
e \ f
- E v “. —
“ ! e X
s NB '
. N “h
L‘ = - q
. ' - P
2 - i
¥ asTae ~
/ W8 |
’ '’
I & : i b g
vidila'l X

*}1 ﬁt T KRR i Richard Ivey School of Business

ChIﬂC] Mgch[ne PFESS The University of Western Ontario




= PR A MBA AT EL B

EBRARIT XA

(& L)

Managerial Statistics Cases

AL /%

Peter C. Bell

AL Tk R A




One time permission to reproduce Ivey cases granted by Ivey Management
Services on March 24, 1998.

Z % I B Ivey Management Services $2AXHLIR T Ak th B3 #E o B bl 58 4 M1 3K
REAT, RSUREFT, REBLEMARDE. AR R TREBPHEMEDT,
AR, BIRLE.

BBEEREE (CIP) ¥FE

EEgTEE . FE/ () HEE (Bell, P. C.) % . - b MRt
1998.7

(EFR8 F MBA BHEERHA)

ISBN 7-111-06622-7

1. % [.#- [I.S¥F5-86-%X N.F222.1

oh E R A B B8 CIP BB F (98) 517593 &

3O A BARGERAEAEAS 228 AFEIMRES 100037)
KiEm@. L M

wiE AN EBH

i B ERR) B - B EILR BT RAT
1998 4 7 A% 1 B 1 IKEMK

787mm X 1092mm /55 Ef 3k

Bl ¥. 0001—2 000

F #r: 13.00 50

AMaA$H, mART., FR. BE, s RTHAR



Richard lvey School of Business IVE
The University of Western Ontario
ﬁ ==
= |

BMEEARIEHERMESRBHEEERRRAOBGE. 54, SR RmEF &8N
BfE—Nrd. BEERFREANE KA KK FEUWORRH—E L%, Ehmak
TLEBEANKEZ ~, HEKBAKEBANHAGUNBRRNS L2, BELMNSEKEEE
R KIS EE BN . X BT HA330 000A 11, fIT 22 FmEssd 2. kM AksEs
26 000% &%, 4 000 AHOHAT.. BEFEYRNERERARERES, RMELE
ZMEHR LB, MARLERFEDE T T8,

HEE, BHEERYR -ARETHERNMNGE, IBEsEBRIE, wrtgE
#r A% HRNER:

c 1922FEISL T IEKRE M EFXABRENIHEE.

« 1O32ME AR A% CEBERFETD . ERERTHSIER, RITRLIA10 000/,

EZERARMEBRIZENEE,

o 19484, EMERFRILTEEEAN AZEINTR (85 EREREIARA T s

IR RS, (EARIRITH—5).

* 19484 Q7 T g X8 —4 LS B+ iRE.

* 196 5EH B T IngERMNE 1 BEELHIRE,

« 19744, PRFBFERIETHMERE ) (AECERAIN) ERE VR B.O

(CIBS, HI:ECIBERSHIRIS ), BEFBIMSERXT %R R M B4R .

* 19754, BRBEEEERETT HCHBMHE. ZHTEATHAE2 0004 ing K HIEH,
H B A HEFOMERTE T, 19984, BiESESRMRFDOHE20£,
ERA100% #1002 K. BEEHEEEELHFEHELRFANRTNE — K
FIVEE . B RAIMER 5 HEFIEAHRT 1005 # .

1978 AR —TE R AR HITR, BanZiit oMz 20485.

s I9EHHERFREMEREBEFHOXET, ARETHREREEEXHRER £
FLOMERRERETEREM.

« 19924, BETESREENFFHNERGSETIS, ) EREERRTREY 1993
FE 1997 E R 4R 25 .

* 19934, (MEAHFE) HERBHEKBAAFERERGTE. ANREEEANRFK
BRI EANTHROREIREARSENS U ELER, BREREERIAMEX
B IHEEMTNRESR, FAX-SBERENITFH—-FEE. 19944 (T
by HEXBRHEELRET]T EMN A2 R B EHERNTH.

* 19974, (EREEARE) BEATEYRITAERRBETEE XMW TEfEE, 18t
TR R EEILREIEHEREN. GRLETD R EE ARy AL th R bR
Bez—, FEKoNEIE#Ee (INSEAD) Kfe#@@¥#be (LBS) H4, miH (EEHHESHFH
B BRGETEEROEA SR ETEEEA ASHIHRI5 mRER ISER b Fh2 —.



v

E19984F, BIHTHERMASLLSIEE, e 47 HEI%6004 % @R R R
TREEAGREN THEEM LA, 3004AFE. 40814, LIRTEHERE) AHEZ AR
B BHEEELENE S B A R & R I B07 U AR AR % G rp (R B U 7L IC 2%,
B & Ha th P B R BT .

EEPR L, BREHEERS 5 EBNBHMEKRI0E LA, HAREXSEH LN (&
BIRSE) AR AT B MERA X E 2, X el HEED Y EE A E8E F
it psR -

+ELH

1984 E R B IBERFRMPERNFE RN EESAERAFHE —F. BINRUEATHE
FHRBGEELRF I THERAN AL HHES, SihkeE £ 1F RH#tE+THE
MEBHE RS, HEDEERELFTHAREFERLBITAM . ZHEN S -HWE
BAREE PR -2 T b B B R k& s 2.

EHAME LR, 85 T3SEIEX. ROMBEEE, AIARBEHARKES
T BN, 28R EDNR s PIERBER SRR LEE BRTATLHER
F A, BTERUFT I ARSI TRSRAM LEA. Z—RHAMEXR - PHE
EHAHEFU RS S KMANE M-S RRR, B19944E, 2 LEMNT T,
ARG SHER A RZURHENE RS, KEBTREMAEAZNAEAEDR.
BAERERAREE - SIRETEETREB TR T ERERMRY . XESQERI
FF % P 1992458 F 42 th it i B ik B A F ok . AL LUR B Br 5 5 IR
X — FOE RN B 2 BREAA Sk B B S BRI BT R R, AR B B E iU
3.

— /KR A AR B 2T K, 19924848, AEERELRAIE -BC
e R piEERF R R AR . RSB RERBRGEEEEMEEREAENTY, EAF
E RSB HRS T 2 ER E R L RH. 199245~19934, SRIUERER T K+
FIARE AR AR R HE,  XUF 64 BIBR P ZORHS Y b SOSGER L A 3¢ HAREEAE Y B R

MARKHEE, HATRKREOBHEERZRERENERTENROASE, SMEPsEN.
BEXEATFETHHRE, BOIEEHEEREFR TEFRREE, #0TE8ERLITES.
P 45X Lo Aok L HH 21 i B 2 Be o S BUx o 1B HH ) L IRAD AR 5

QG

AR AL
mERBEHELFEEK
—HANSF R



Richard ivey School of Business IVE
The University of Western Ontario
Preface from The Dean of the Richard Ivey School of Business

It gives me great pleasure to have this opportunity to introduce you to the Ivey Business School
by briefly explaining a little about its history, traditions, faculty and recent achievements. The
Richard Ivey School of Business is a professional School within The University of Western
Ontario (UWO). One of Canada’s oldest universities, UWO is now an academic community of 17
faculties and professional schools. It is home to more than 26,000 students and over 4,000
faculty and staff. Located in the southern-most part of Canada, London, Ontario is a city of
330,000, halfway between Toronto and Detroit. Although Ivey is based in London, Ontario, it
also has campuses in Mississauga (Toronto) and most recently, in Hong Kong,

Historically the School has been a leader in management development. A partial list of
achievements follows. They illustrate the proactive nature of change at Ivey.

< In 1922, the first undergraduate business department in Canada was established.

< In 1932, the school began to publish its own journal. Known as /vey Business Quarterly,
it reaches out to both academic and management audiences and enjoys a circulation of
10,000 in 25 countries.

< In 1948, Canada’s first executive development program was established. (From the
beginning, faculty members were required, as part of their responsibilities, to produce case
material for the new programs being designed.)

< In 1948, the first MBA program in Canada was established.
< In 1961, Canada’s first Ph.D. program in business was introduced.

¢ In 1974, official designation was received by the Federal Government as Canada’s first, of
what are now eight, Centre(s) for International Business Studies (CIBS). (The CIBS were
the forerunner to the CIBERs in the United States). Financial support for this Centre
continues to be provided by the Federal Department of Foreign Affairs.

< 1In 1975, Ivey opened its own case and publications office. This office now holds an
inventory of 2,000 Canadian cases and is the Canadian clearing house for Harvard cases.
In 1998, Ivey cases were being distributed to over 100 teaching institutions and 100
corporations in over 20 countries. Ivey is the second largest producer of management
case studies in the world, with over 1,000,000 copies studied each year by people outside
the university.

< 1In 1978, commencement of its first international student exchange program took place.
Over twenty such exchange programs are now in place.
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< In 1984, the School took a leading role in establishing the National Centre for
Management Research and Development in London with support from the Canadian
Federal Government.

< In 1992, Ivey was selected to be the editorial home for the 1993-97 period for the Journal
of Iniernational Business Studies, the leading International Business journal.

< In 1993, Canadian Business magazine’s survey rated Ivey as the top MBA School in
Canada, according to all groups: CEOs, human resources executives, and placement
consultants. This ranking has been re-confirmed every year. In 1994, Asia, Inc. rated
Ivey among the World’s Top 25 Business Schools for Asians.

< In 1997, the Journal of International Management named Ivey the world’s leading
contributor to the international strategic management literature, ahead of Harvard &
Kellogg. Business Week magazine ranked Ivey as one of the top international business
schools in the world, alongside INSEAD and LBS; and US News and World Report
selected Ivey as one of the top 15 business school in the world for executive development

programs.

As of 1998, the School had 65 full-time faculty who annually taught 600 regular and executive
MBA, 300 undergraduate, and 40 Ph.D. students, plus executives in a wide range of non-degree
programs. Its broad objective is to be widely recognized as one of the top 10 business schools in
the world on the basis of its outstanding teaching programs, with a creditable research record in
selected areas.

Internationally, the School has been involved with major offshore projects for 30 years, and is
currently involved in Asia (especially China) plus several republics in the former Soviet Union.
These projects have typically involved the establishment of local management training capability.

China Activities

1984 marked the beginning of a continuing linkage with Tsinghua University in Bejjing. The
School made a commitment to prepare Chinese MBA and Ph.D. students for studies at Ivey,
work with visiting scholars, provide some short-term instruction in China, and to assist Tsinghua
University’s School of Economics and Management in the development of its management
faculty. Another goal of the project was to help Ivey become more familiar with China and the
conduct of business in that country.

During Phase I of the project: 35 articles, cases, and notes were written; nine Ivey faculty
participated in short lecture visits to China; 12 visiting scholars spent one year each at Ivey; there
were eight graduates of the MBA program; all visiting Chinese attended the Case Writing
Workshop. This project was funded by the Canada-China Management Education Program.

An expanded Phase II of this program took place until 1994. A five-year endeavour, the project
was a joint venture with the University of Waterloo, and in China, with Tsinghua, Dalian
University of Technology, and Southeast University. Ivey’s commitment was to continue to assist
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in the development of Chinese institutional capacity for management education. A major element
was the design, development and delivery in August 1992 of a program on teaching Joint
Ventures, Technology Transfer, and International Trade via The Case Method. This train-the-
trainers program was offered to academics from across China, through interpreters. All of the
teaching material was translated into Chinese.

A large scale joint publishing effort was undertaken. In April 1992, the first volume of five
international business casebooks was published in Chinese by Tsinghua University Press. This
series was a joint undertaking of Ivey and Tsinghua. This series constituted a comprehensive
collection of international business cases for Chinese managers and students. In 1992-93, six
international texts were published in Chinese by presses arranged through our partner schools at
Dalian and Southeast.

Since then a great deal of Ivey-initiated China-related case writing has occurred: various books
have been either reprinted, translated or specifically written for the China market; we have offered
introductory-business courses at Tsinghua; faculty visits have occurred, and so forth. All of this
has occurred in the spirit of demonstrating Ivey’s genuine commitment to China.

2. %

Lawrence G. Tapp
Dean
Richard Ivey School of Business
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Richard Ivey School of Business IVE} r
The University of Western Ontario
Note from the Series Editor

The State Education Commission committee which looked at the content of MBA programs in
China has suggested that 25% of each course utilize the case method. Such a requirement is
intended in part to ensure that future (and existing) managers in China are (A) exposed to a wide
range of new and varied learning situations; and (B) gain practical experience in decision-making,
so as to balance the underlying theory.

This case series is intended to partially fill China’s immediate need for highest quality teaching
cases. Here a case study refers to a comprehensive, field-based, decision-requiring picture of an
administrative situation. It does not include descriptive case histories (which require students to
make no decision); mini-cases or vignettes (which are anecdotal, and not suitable as a stand-alone
basis for an 80-90 minute class); or library-based (such secondary sources produce far fewer
insights than actually interviewing managers for the cases).

This initial series of casebooks was compiled to directly correspond to each of the required
courses in China’s MBA programs. Subsequent case collections will be compiled for popular
elective courses.

The primary source of cases for these case collections is the Ivey Business School, University of
Western Ontario, Canada. Ivey is the second largest producer of teaching cases in the world, and
the largest producer of current, Asian cases. Ivey waived all of its normal permission fees in order
to see these books produced. Certain other institutions were unwilling to do so. Ivey is
committed to China.

The production of this Series would not have been possible without:

< the initiative of Lee Sun, President of Multi-Lingua;

< the encouragement and assistance of Tsinghua Dean Zhao Chunjun and Assistant Dean Chen
Xiaoyue;

< corporate sponsors (In some instances, Ivey was able to obtain corporate sponsorship to assist
with the heavy costs associated with the completion of this series. Where appropriate, the
sponsor of any book is acknowledged in that particular volume.),

< my faculty colleagues at Ivey who selected the cases and wrote the introductions to the
individual volumes;

< our editorial coordinator, Mrs. Mary Roberts.

AN

Paul W. Beamish
London, Ontario
June 1998
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Peter C. Bell

A member of the faculty of the Ivey Schoo! (formerly Western Business School) since 1977 with
appointment to Professor in 1989. Short term appointments as Visiting Professor, London
Business School, C-I-L Distinguished Lecturer at Wilfrid Laurier University, and Chevron
Distinguished Visiting Professor at Simon Fraser University.

Degrees:
Oxford University (B.A. (Hons), M.A.), Graduate School of Business, University of Chicago

(M.B.A. and Ph.D.).

Scholarly Activities:
Author of six books including Statistics for Business with MINITAB: Text and Cases, and

Statistics for Business with Spreadsheets: Text and Cases, (both with E. F. P. Newson) and

IManagement Science/Operations Research: A Strategic Perspective, South-Western College
Publishing (1998).

Research writings include more than 50 articles in academic and business journals, and about 80
business cases, most of which have been published in books.

Editor-in-Chief International Transactions in Operational Research,
Associate Editor: Omega and INFOR.

International Federation of Operational Research Societies, Elected President 1995-1997,
(previously North American Vice-President, 1989-1991).
The Institute of Management Sciences clected Member of the Council and the OR/MS Board.

Canadian Operational Research Society, President 1985-1986.

Community:
Past-President of the Nor'West Optimist Club of London, formerly President and Chairman of

the Board of Meals-on-Wheels London.

Other:
Consultant to corporations, hospitals, small businesses, charities, and government agencies. A
keen golfer and a collector and restorer of classic British motorcycles.

Contact numbers: Voice: 519-661-3288, Fax: 519-661-3485,
E-mail: PBELL@IVEY.UWO.CA

March 1998
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A Note from the Editor of the Managerial (Applied} Statistics Casebook

This casebook provides a series of cases designed to enhance teaching the application of
statistical tools to real business problems. The cases were selected to provide
opportunities to apply statistical tools to real problems: often several tools can be usefully
used for the same problem, depending on the sophistication of the user. The cases can be
grouped by major statistical topic area (although there is a great deal of overlap):

Probability and Expected Value

PCB Manufacturing, Inc. presents a quality control example which appears simplistic but
which raises a number of issues which provide an opportunity to explore probabilities in
some depth. If students understand “likelihood functions™ the analysis can proceed even
more deeply. Babcock and Wilcox: Consolidated Forecasting describes a managerial
application of probabilities and expected values that is not quite doing what was expected.

Descriptive statistics

Direct Mail Company Inc. provides a set of data which, on careful statistical analysis
(means and sequence), contain a terminal message for the firm, while Firestone Canada
Inc. - “Pay No Dough If It Doesn’t Snow” provides the context to make informed use of
means, standard deviations, and distributions (including the normal approximation). |

Estimation

Domglas Inc. is an example of estimation based on survey data and provides an
opportunity to discuss surveys and survey methods. The Morrice Collection (A) provides
a good example where simple estimation techniques were used and had an impact.

Hypothesis testing

The Shuttle by United provides an opportunity to perform a number of tests in a rich
setting, while J. Walter-Thompson Company Ltd., and Warner-Lambert Canada Inc. is a
more complex example where designing the tests appears as the major issue. The

Ruth Faringham case can also be analysed using a difference-of-means test.

Regression

Ruth Faringham includes seasonality and indices, and provides an opportunity to build
several regression models. The Morrice Collection (B) case extends the (A) case and
demonstrates the value of regression in sharpening estimates and providing confidence and
prediction intervals. Brent-Harbridge Developments requires that decisions be made using
expected values derived using probabilities taken from regression models.

Finally, the objective in the Northern Napa Valley Winery, Inc. case is to make a forecast
of future business and a variety of statistical forecasting methods (including regression)
yield useful looking projections.

Peter C. Bell

———— e
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CASE 1 DOMGLAS INC.

e

RO EMENAE

Domglas Inc. must estimate the potential demand
for ready-to-eat soup packaged in glass jars for the
convenience of microwave-oven owners.

INDUSTRY: 13 Food and Kindred Products
ISSUES: 312 Statistical Analysis
224 New Products
0
0

Canada Large 1978 3 PAGES

AUTHOR: Bell, P.C.

CASE 2 J. WALTER THOMPSON COMPANY

LIMITED & WARNER- LAMBERT
CANADA INC. :
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The brand manager for “Brand A” must report
to his manager on the outcome of an advertising
campaign conducted by J. Walter Thompson Company
Limited. J. Walter Thompson’s Television
Spending/Delivery Analysis report is to be used to
evaluate the audience achieved and budget efficiency
of the television advertising campaign.

INDUSTRY: 60 Business Services
ISSUES: 312 Statistical Analysis
8 Advertising Effectiveness
0

0
Canada Large 1982 7 PAGES

AUTHOR: Bell, P.C.
CASE WRITER: Elliott P

CASE 3 DIRECT MAIL COMPANY INC..
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A company using bulk mailing to generate sales
leads has seen a market drop-off in its “pull” (leads
per 1,000 mailings). The company must analyze data
on different types of mailings to try to identify the
cause of the decline in pull, and to plan future
mailings to restore the numbers of leads obtained to
more normal levels.

INDUSTRY: 51 Miscellaneous Retail
ISSUES: 312 Statistical Analysis
0
0
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CASE 4 FIRESTONE CANADA INC. .
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USA Medium 1981
AUTHOR: Bell, PC.

3 PAGES

- “PAY
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NO DOUGH IF IT DOESN T snow* . “ATEAEE
The President of Firestone Canada must decide MEBANGLAINEBEEFKT

whether or not to go ahead with the marketing
program “Pay No Dough If It Doesn’t Snow”. This
program, proposed by the Manager of Advertising and
Dealer Relations, offers purchasers of Firestone
Snow-Biter tires a refund based on the amount of
snowfall during the winter.

INDUSTRY: 23 Rubber & Miscellaneous Plastics

Products
ISSUES: 7 Advertising
312 Statistical Analysis
295 Risk Management

0
Ontario, Canada Large 1983 23 PAGES

AUTHOR: Bell, P.C.
CASE 5 RUTH FARINGHAM
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An employee has pleaded guilty to theft from the
cash register at a retail store. The problem is to
examine register transactions at the store to try to
determine how long the thefts have been going on and
how much was stolen.

TEACHING NOTE: 985E17

INDUSTRY: 51 Miscellaneous Retail
ISSUES: 83 Data Processing

0

0

0

United Kingdom Small 1979
AUTHOR: Bell, P.C.
CASE WRITER: Hulland J

CASE 6 MORRICE COLLECTION (A)

7 PAGES
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I P24

Philip Mathias, a journalist with the Financial
Post, had been given information that a collection of
paintings recently donated to the nation had been
valued well above market value. Disputing the
appraisal would raise objections from many influential
people, but Mathias felt a responsibility to attempt a
systematic appraisal of the collection. Data on the art
in the collection (all by the Canadian painter James W.
Morrice) as well as comprehensive data on auction
sales of Morrice’s work were collected by Mathias
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and are included in the case. : EANBNRR, BEERXL
INDUSTRY: 69 Museums, Art Galleries i W 3% 53 1E & (B BiX W N i 528 2
ISSUES: 312 Statistical Analysis i N K S 1 HT-We IO R 5Te0 45
16 Arts Admini 1 I
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Canada 1991 11 PAGES : = P31
AUTHOR: Bell, P.C. i
CASE WRITER: Berdrow 1 |
|
CASE 7 NORTHERN NAPA VALLEY WINERY, INC. = = P42
|

CASE 8 BABCOCK AND WILCOX: CONSOLIDATED FORECASTIN. 5% P44

|
CASE9 BRENT-HARBRIDGE DEVELOPMENTS,INC. =~ 8 P50|
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