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The Where, Why, and How
of Data Collection

1-1 WHAT IS BUSINESS STATISTICS?
1-2 TooLs FOR COLLECTING DATA
1-3 POPULATIONS, SAMPLES, AND SAMPLING TECHNIQUES

1-4 DATA TYPES AND DATA MEASUREMENT LEVELS

CHAPTER OUTCOMES

After studying the material in Chapter 1, you should:

» Know the key data collection methods.

Know the difference between a population and a sample.
* Understand how to categorize data by type and level of measurement.
* Understand the similarities and differences between different sampling methods.
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WHY YOU NEED TO KNOW

This is a good time to be entering the business world. Never
before have the opportunities been so numerous. Global markets
have opened up literally a world of possibilities, and job func-
tions in businesses are changing to meet the dynamic business
environment. Organizations are scrambling to find people who
have the knowledge, skills, and abilities to meet the ever increas-
ing competitive challenges faced by businesses. Although busi-
nesses have always looked to colleges and universities to help
provide them with the talent they need, the trend in this direction
is stronger than ever. However, these businesses are not just
seeking educated people. They are seeking individuals who have
the ability to understand and apply key decision-making tools to
the complexities of the business environment.

Many organizations have access to massive amounts of
data, but decision makers have a difficult time using these data
effectively. Business statistics offers students the necessary
tools to effectively convert sets of data into usable information.
This is why business statistics is a required course at any
accredited business school.

Business statistics offers some very important tools for data
conversion. You will have the opportunity to learn about these sta-
tistical tools from your professor and from this text. This text
focuses on the practical application of statistics: We do not develop

the statistical theory you could find in a mathematical statistics
course. Will you need to use mathematics in this course? Yes, but it
will be mainly basic concepts derived from college algebra.

Statistics does have its own terminology. You will need to
learn various terms that have special statistical meaning. You
will also learn certain do’s and don’ts related to statistics. But
most importantly, you will learn specific methods to effectively
convert data into information. In all cases, the best way to leamn
is by doing. The text contains numerous problems and exer-
cises that reinforce the concepts and methods in the chapters.
Don'’t try to memorize the concepts; rather, go to the next level
of learning, called understanding. Once you understand the
underlying concepts, you will be able to think statistically.

We have taught business statistics for many years, and we
are well aware that you may be approaching this course with a
certain degree of apprehension. That’s certainly understand-
able. Anything that is new is uncomfortable at first. However,
we promise that once you are under way in this course, you will
begin to see that business statistics is actually a logical subject
that is applicable to all business areas. When you can think sta-
tistically, you will have truly set yourself apart from many oth-
ers in the business world, and this will give you a competitive
advantage for the rest of your life.

1-1 WHAT IS BUSINESS STATISTICS?

Every day, your local newspaper contains stories that report descriptors such as stock prices.
However, these descriptors are just a small part of a discipline that shares the name of statistics.
Statistics as a discipline provides a wide variety of methods to assist in data analysis and decision
making. Business is one important area of application for these methods.

Business Statistics

A collection of tools and techniques that are used to convert data into meaningful information in
4 business environment.

DESCRIPTIVE STATISTICS

The tools and techniques that comprise business statistics include those specially designed to
describe data, such as charts, graphs, and numerical measures. Also included are inferential tools
that help decision makers draw inferences from a set of data. Inferential tools include estimation
and hypothesis testing. A brief discussion of these tools and techniques follows. The examples illus-
trate data that have been entered into the Microsoft Excel software package.

Baker City Hospital—Because health care companies in the United States are facing increased
competition, hospital administrators must become more efficient in managing operations. This
demand means they must better understand their customers.

The financial vice president for Baker City Hospital recently collected data for 138 patients.
The VP has entered these data into an Excel spreadsheet, as illustrated in Figure 1-1. Each column
in the figure corresponds to a different factor for which data were collected. Each row corresponds



FIGURE 1-1

Excel Spreadsheet of Baker
City Hospital Patient Data

1-1: What Is Business Statistics? 3

4 Microsoft Excel - Baker xls

Length of Stay| Age (Years)|Sex (WF/U) | Total Charges
- o 78 : E.

3 . 5419
3 74 | F 4 4,575
11 89 M 12,031
e 81 M "3 618
9 87 F 12,807
3 65 M 5,296
3 90 N 3,453
3 61 M 1,760
3 90 Bl 3.290
5 78 M 6,254
3 78 F 3,89
2 71 M 1,795
Ty 76 M 9,265
3 76 F 3,283

to a different patient. Many statistical tools might help the VP describe these patients’ data, includ-
ing charts, graphs, and numerical measures.

Charts and Graphs

Although we develop an extensive variety of methods to describe data using graphs and charts in
Chapter 2, a few examples are offered here to give you an idea of what is possible. Figure 1-2 shows
a graph called a histogram. This graph gives us some insight into how long patients stay at the
Baker City Hospital by visually showing how many patients appear in each length-of-stay category.
1t describes the shape and spread of the patient length-of-stay distribution. The bar chart shown in
Figure 1-3 breaks down the patient data showing the percentage of male and female patients. We
can tell, looking at this chart, that the mix of patients has a higher number of females.

These are only a few of the graphical techniques that the Baker City Hospital VP might use to
help describe her patient population. In Chapter 2 you will learn about these techniques.

FIGURE 1-2

Histogram

BAKER CITY HOSPITAL—LENGTH-OF-STAY DISTRIBUTION
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FIGuRE 1-3

Bar Chart of Baker City : o
Hospital
55.80%
60% :
Percentage
In addition to preparing appropriate graphs, the analyst will compute important numerical mea-
sures. One of the most basic and most useful measures in business statistics is one with which you
are already familiar: the arithmetic mean or average.
(- Average
The sum of all the values divided by the number of values. In equation form:
N
Xi
Avetigs s izl _ Sum of all data values
N number of data values
where:
N = Number of data values
x; = ith data value
FIGURE 1-4
The Role of Business
Statistics

The analyst may be interested in patient’s averge charge amount. This average is found by
dividing the total by number of patients:

Average = 812

=$5,481.57

As we will discuss in greater depth in Chapter 3, the average or mean is a measure of the cen-
ter of the data. In this case, the analyst may use the average charge as an indicator—firms with
above-average charge are rated higher than patients with below-average charge.

The graphical and numerical measures illustrated here are only some of the many descriptive
tools that will be introduced in Chapters 2 and 3. The key to remember is that the purpose of the
descriptive tools is to describe data. Your task will be to select the tool or tools that best accom-
plish this. As Figure 1-4 reminds you, the role of statistics is to convert data into meaningful
information.

INFERENTIAL TOOLS

How do television networks determine which programs people prefer to watch? How does the net-



