








CHAPTER 3 • DESCRIBING DATA USING NUMERICAL MEASURES 145

by the IRS was $1 1,560. The file Taxes contains the
data for the 50 accountants.
a. Compute a new variable that is the difference

between the IRS number and the number deter­

mined by each accountant.
b. For this new variable computed in part a,

develop a frequency distribution.

c. For the new variable computed in part a, deter­
mine the mean, median, and standard deviation.

d. Determine the percentile that would correspond to
the "correct" tax figure if the IRS figure were one
of the CPA firms' estimated tax figures. Describe
what this implies about the agreement between
the IRS and consultants' calculated tax.

VIDEO CASE 3

Drive-Thru Service Times @ McDonald's
When you're on the go and looking for a quick meal, where do
you go? If you're like millions of people every day, you make
a stop at McDonald's. Known as "quick service restaurants" in
the industry (not "fast food"), companies such as McDonald's
invest heavily to determine the most efficient and effective
ways to provide fast, high quality service in all phases of their
business.

Drive-thru operations playa vital role. It's not surprising
that attention is focused on the drive-thru process. After all,
over 60% of individual restaurant revenues in the United
States come from the drive-thru experience. Yet understanding
the process is more complex than just counting cars. Marla
King, professor at the company's international training center,
Hamburger University, got her start 25 years ago working at a
McDonald's drive-thru. She now coaches new restaurant own­
ers and managers. "Our stated drive-thru service time is 90
seconds or less. We train every manager and team member to
understand that a quality customer experience at the drive-thru
depends on them," says Marla. Some of the factors that affect
a customers' ability to complete their purchases within 90
seconds include restaurant staffing, equipment layout in the
restaurant, training, and efficiency of the grill team, and fre­
quency of customer arrivals to name a few. Also, customer
order patterns also playa role. Some customers will just order
drinks, while others seem to need enough food to feed an
entire soccer team. And then there are the special orders.
Obviously, there is plenty of room for variability here.

Yet that doesn't stop the company from using statistical
techniques to better understand the drive-thru action. In partic­
ular, McDonald's utilizes numerical measures of the center and
spread in the data and to help transform the data into useful
information. In order for restaurant managers to achieve
the goal in their own restaurants, they need training in
proper restaurant and drive-thru operations. Hamburger
University, McDonald's training center located near Chicago,
Illinois, satisfies that need. In the mock-up restaurant service
lab, managers go through a "before and after" training scenario.
In the "before" scenal;o," they run the restaurant for thirty min­
utes as if they were back in their home restaurants. Managers in
the training class are assigned to be crew, customers, drive-thru

cars, special needs guests (such as heal·ing impaired, indecisive,
or clumsy), or observers. Statistical data about the operations,
revenues, and service times aI·e collected and analyzed. Without
the right training, the restaurant's operations usually start
breaking down after 10-15 minutes. After debriefing and ana­
lyzing the data collected, the managers make suggestions for
adjustments and head back to the service lab to try again. This
time, the results usually come in well within standal·ds. "When
presented with the quantitative results, managers are pretty
quick to make the connections between better operations,
higher revenues, and happier customers," Marla states.

When managers return to their respective restaurants, the
training results and techniques are shared with staff who are
charged with implementing the ideas locally. The results of the
training eventually are measured when McDonald's conducts a
restaurant operations improvement process study, or ROIP.
The goal is simple: improved operations. When the ROIP
review is completed, statistical analyses are performed and
managers are given their results. Depending on the results,
decisions might be made that require additional financial
resources, building construction, staff training, or reconfigur­
ing layouts. Yet one thing is clear: statistics drive the decisions
behind McDonald's drive-thru service operations.

Discussion Questions:

1. After reUirning from the training session at Hamburger
Unjversity, a McDonald's store owner selected a random
sample 362 of drive-thru customers and carefully measured
the time it took from when a customer entered the
McDonald's property until the customer had received
the order at the drive-thru window. These data are in the tile
called McDonald's Drive-Thru Waiting Times. Note, the
owner selected some customers during the breakfast period,
others during lunch and others during dinner. For the over­
all sample, compute the key measures of central tendency.
Based on these measures, what conclusion mjght the owner
reach with respect to how well his store is doing in meeting
the 90 second customer service goal? Discuss.

2. Referring to question 1, compute the key measures of
central tendency for drive-thru times broken down by



146 CHAPTER 3 • DESCRIBING DATA USING NUMERICAL MEASURES

breakfast, lunch, and dinner time periods. Based on these
calculations, does it appear that the store is doing better
at one of these time periods than the others in providing
shorter drive-thru waiting times? Discuss.

3. Referring to questions 1 and 2, compute the range
and standard deviation for drive-thru times for the
overall sample and for the three different ti mes of the
day. AI 0 calculate the appropriate measure of relative

CASE 3.1

WGI-Human Resources
WGI is a large international construction company with opera­
tions in 43 countries. The company has been a major player in
the reconstruction efforts in Iraq with a number of subcontracts
under the major contractor, Haliburton, Inc. However, the
company is also involved in many small projects both in the
United States and around the world. One of these is a sewer
line installation project in Madison, Wisconsin. The contract is
what is called a "cost plus" contract, meaning that the city of
Madison will pay for all direct costs, including materials and
labor, of the project plus an additional fee to WGI. Roberta
Bernhart is the human resource manager for the Madison pro­
ject and is responsible for overseeing all aspects of employee
compensation and HR issues.

WGI is required to produce a variety of reports to the
Madison City Council on an annual basis. Recently, the coun­
cil asked WGI to prepare a report showing the current hourly
rates for the nonsalaried work crew on the project. Specifically,
the council is interested in any proposed pay increases to
the work crew that will ultimately be passed along to the city
of Madison. In response to the city's request, Roberta put
together a data fi Ie for all 19 nonsalaried work crew members,
called WGI, which shows their currently hourly pay rate and
the proposed increase to take place the first of next month.
These data are as follows:

Name Current Rate New Rate

Jody $20.55 $22.55

Tim $22.15 $23.81

Thamas $14.18 $15.60

Shari $14.18 $15.60

Johnn $18.80 $20.20

Jared $18.98 $20.20

Loren $25.24 $26.42

Mike $18.36 $19.28

variability for each time period. Discuss these
measures of variability and what they might imply
about what customers can expect at this McDonald's
dri ve- thru.

4. Determine, the 1st and 3rd qumtiles for drive-thru times
and develop a box and whjsker diagram for the overall
sample data. Are there any outuers identified in these
sample data? Discuss.

Name Current Rate New Rate

Patrick $17.20 $18.06

Sharon $16.99 $17.84

Sam $16.45 $17.27

Susan $18.90 $19.66

Chris $18.30 $19.02

Steve F $27.45 $28.12

Kevin $16.00 $16.64

Larry $17.47 $18.00

MaryAnn $23.99 $24.47

Mark $22.62 $23.08

Aaron $15.00 $15.40

The city council expects the report to contain both graphic
and numerical descriptive analyses. Roberta has outlined the
following tasks and has asked you to help her.

Required Tasks:
I. Develop, and interpret, histograms showing the distri­

butions of current hourly rates and proposed new

hourly rates for the crew members.
2. Compute and interpret key measures of central tendency

and variation for the current and new hourly rates.
Determine the coefficient of variation for each.

3. Compute a new variable called pay increase that reflects
the difference between the proposed new pay rate and the
current rate. Develop a histogram for this variable, and
then compute key measures of the center and variation
for the new variable.

4. Compute a new variable that is the percentage increase in
hourly pay rate. Prepare a graphical and numerical
description of this new variable.

5. Prepare a report to the city council that contains the
results from tasks 1-4.
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CASE 3.2

National Call Center
Candice Worthy and Philip Hanson are day shift supervisors at
National Call Center's Austin, Texas, facility. National pro­
vides contract call center services for a number of companies,
including banks and major retail companies. Candice and
Philip have both been with the company for slightly over five
years, having joined National right after graduating with bach­
elor degrees from the University of Texas. As they walked
down the hall together after the weekly staff meeting, the two
friends were discussing the assignment they were just handed
by Mark Gonzales, the division manager. The assignment
came out of a discussion at the meeting in which one of
National's clients wanted a report describing the calls being
handled for them by National. Mark had asked Candice and
Philip to describe the data in a file called National Call
Center and produce a report that would both graphically and
numerically analyze the data. The data are for a sample of
57 calls and for the following variables:

Account Number

Caller Gender

Account Holder Gender

Past Due Amount

Current Account Balance

Nature of Call (Billing Question or Other)

By the time they reached their office Candice and Philip had
outlined some of the key tasks that they needed to do.

CASE 3.3

Welco Lumber
Company-Part B
Case 2.3 in Chapter 2 introduced you to the Welco Lumber
Company and to Gene Denning, Welco Lumber Company's
process improvement team leader. Welco Lumber maKes cedar
fencing materials at its Naples, Idaho, facility employing about
160 people.

In Case 2.3 you were asked to help Gene develop a graphi­
cal descriptive analysis for data co.llected from the head rig. The
head rig is a large saw that breaks down the logs into slabs and
cants. Refer to Case 2.3 for more details involving a study that
Gene recently conducted in which he videotaped 365 logs being
broken down by tlle head rig. All three operators, April, Sid and
Jim, were involved. Each log was marked as to its true diameter.

Required Tasks:
I. Develop bar charts showing the mean and median cur­

rent account balance by gender of the caller.
2. Develop bar charts showing the mean and median CUlTent

account balance by gender of the account holder.
3. Construct a scatter diagram showing current balance

on the horizontal axis and past due amount on the verti­
cal axis.

4. Compute the key descriptive statistics for the center and
for the variation in CUlTent account balance broken down
by gender of the caller, gender of the account holder, and
by the nature of the call.

5. Repeat task 4 but compute the statistics for the past due
balances.

6. Compute the coefficient of variation for current account
balances for male and female account holders.

7. Develop frequency and relative frequency distributions
for the gender of callers, gender of account holders, and
nature of the calls.

8. Develop joint frequency and joint relative frequency dis­
tributions for the account holder gender by whether or
not the account has a past due balance.

9. Write a report to National's client that contains
the results for tasks 1-8 along with a discussion of
these statistics and graphs.

Then Gene observed the way the log was broken down and the
degree to which the cants were properly centered. He then deter­
mined the projected value of the finished product from each log
given the way it was actually cut. In addition, he also determined
what the value would have been had the log been cut in the opti­
mal way. Data for this study is in a file called Welco Lumber.

In addition to the graphical analysis that you helped Gene
perform in Case 2.3, you have been asked to assist Gene by
analyzing these data using appropriate measures of the center
and variation. He wishes to focus on the lost profit to the
company and whether there are differences among the opera­
tors. Also, do the operators tend to perform better on small
logs than on large logs? In general, he is hoping to learn as
much as possible from this study and needs your help with
the analysis.
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CASE 3.4

Note, columns 1 through 4 were coded on an ordinal scale
as follows:

Coluilln 5: Number of years that the respondent had
been a member at this club

Column 3: Satisfaction with the club's exercise pro­
grams (aerobics, etc.)

Column 4: Satisfaction with the club's overall service

Column J: Satisfaction with the club's weight- and
exercise-equipment facilities

Column 2: Satisfaction with the club's staff

5

Very
Satisfied

432

Unsatisfied Neutral Satisfied
Very

Unsatisfied

The data, saved in the file AJFitness, were clearly too
much for anyone to comprehend in raw form. At yesterday's
meeting, A. J. asked the intern to "make some sense of the
data." When the intern asked for sOllle direction, A. J.'s
response was, "That's what I'm paying you the big bucks for. I
just want you to develop a descriptive analysis of these data.
Use whatever charts, graphs, and tables that will help us under­
stand our customers. Also, use any pertinent numerical mea­
sures that will help in the analysis. For right now, give me a
report that discusses the data. Why don't we set a time to get
together ~ext week to review your report?"

To get help with the analysis of the survey data, A. J.
approached the College of Business at a local university with the
idea of having a senior student serve as an intern at AJ's Fitness
Center. In addition to an hourly wage, the intern would get free
use of the fitness facilities for the rest of the academic year.

The intern's first task was to key the data from the survey
into a file that could be analyzed using a spreadsheet or a sta­
tistical software package. The survey contained eight ques­
tions that were keyed into eight columns, as follows:

Column 6: Gender (I = Male, 2 = Female)

Column 7: Typical number of visits to the club per week

Column 8: Age

AJ's Fitness Center
When A. 1. Reeser signed papers to take ownership of the fit­
ness center previously known as The Park Center Club, he
realized that he had just taken the biggest financial step in his
life. Every asset he could pull together had been pledged
against the mortgage. If the new AI's Fitness Center didn't
succeed, he would be in really bad shape financially. But A. 1.
didn't plan on failing. After all, he had never failed at anything.

As a high school football All-American, A. J. had been
heavily recruited by major colleges around the country.
Although he loved football, he and his family had always put
academics ahead of sports. Thus, he surprised almost everyone
other than those who knew him best when he chose to attend an
Ivy League university not particularly noted for its football suc­
cess. Although he excelled at football and was a member of two
winning teams, he also succeeded in the classroom and gradu­
ated in four years. He spent six years working for McKinsey &
Company, a major consulting firm, in which he gained signifi­
cant experience in a broad range of business situations.

He was hired away from McKinsey & Company by the
Dryden Group, a management services company that specializes
in running health and fitness operations and recreational resorts
throughout the world. After eight years of leading the Fitness
Center section at Dryden, A. 1. found that earning a high salary
and the perks associated with corporate life were not satisfying
him. Besides, the travel was getting old now that he had married
and had two young children. When the opportunity to purchase
The Park Center Club came, he decided that the time was right to
control his own destiny.

A key aspect of the deal was that AI's Fitness Club would
keep its existing clientele, consisting of J,833 memberships. One
of the things that A. 1. was very concerned about was whether
these members would stay with the club after the sale or move on
to other fitness clubs in the area. He knew that keeping existing
customers is a lot less expensive than attracting new customers.

Within days of assuming ownership, A. .J. developed a sur­
vey that was mailed to all 1,833 members. The letter that
accompanied the survey discussed A. J.'s philosophy and
asked several key questions regarding the current level of satis­
faction. Survey respondents were eligible to win a free lifetime
membership in a drawing-an inducement that was no doubt
responsible for the 1,214 usable responses.
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