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16 2 Data Collection and Presentation

2.1 Introduction

The collection, organization, and presentation of data are basic background mate-
rial for learning descriptive and inferential statistics and their applications. In this
chapter, we first discuss sources of data and methods of collecting them. Then we
explore in detail the presentation of data in tables and graphs. Finally, we use both
accounting and financial data to show how the statistical techniques discussed in
this chapter can be used to analyze the financial condition of a firm and to analyze
the recent deterioration of the financial health of the US banking industry.
In addition, we use a pie chart to examine how Congress voted on the Gulf
Resolution in 1991.

2.2 Data Collection

After identifying a research problem and selecting the appropriate statistical meth-
odology, researchers must collect the data that they will then go on to analyze.
There are two sources of data: primary and secondary sources. Primary data are
data collected specifically for the study in question. Primary data may be collected
by methods such as personal investigation or mail questionnaires. In contrast,
secondary data were not originally collected for the specific purpose of the study
at hand but rather for some other purpose. Examples of secondary sources used in
finance and accounting include the Wall Street Journal, Barron’s, Value Line
Investment Survey, Financial Times, and company annual reports. Secondary
sources used in marketing include sales reports and other publications. Although
the data provided in these publications can be used in statistical analysis, they were
not specifically collected for that use in any particular study.

Example 2.1 Primary and Secondary Sources of Data. Let us consider the follow-
ing cases and then characterize each data source as primary or secondary:

1. (Finance) To determine whether airline deregulation has increased the return and
risk of stocks issued by firms in the industry, a researcher collects stock data
from the Wall Street Journal and the Compustat database. (The Compustat
database contains accounting and financial information for many firms.)

2. (Production) To determine whether ball bearings meet measurement
specifications, a production engineer examines a sample of 100 bearings.

3. (Marketing) Before introducing a hamburger made with a new recipe, a firm
gives 25 customers the new hamburger and asks them on a questionnaire to rate
the hamburger in various categories.

4. (Political science) A candidate for political office has staff members call 1,000
voters to determine what candidate they prefer in an upcoming election.

5. (Marketing) A marketing firm looks up, in Consumer Reports, the demand for
different types of cars in the United States.
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6. (Economics) An economist collects data on unemployment from a Department
of Labor report.

7. (Accounting) An accountant uses sampling techniques to audit a firm’s accounts
receivable or its inventory account.

8. (Economics) The staff from the Department of Labor uses a survey to estimate
the current unemployment rate in the United States.

The cases numbered 1, 5, and 6 illustrate the use of secondary sources; these
researchers relied on existing data sets. The remainder involve primary sources
because the data involved were generated specifically for that study.

The main advantage of primary data is that the investigator directly controls how
the data are collected; therefore, he or she can ensure that the information is
relevant to the problem at hand. For example, the investigator can design the
questionnaires and surveys to elicit the most relevant information. The disadvan-
tage of this method is that developing appropriate surveys or questionnaires
requires considerable time, money, and experience. In addition, mail questionnaires
are usually plagued by a low response rate. What response rate is acceptable varies
with context and with other factors. A response rate of 50 % is often considered
acceptable, but it is rarely achieved with mail questionnaires.

Fortunately, there are many good secondary sources of information in business,
economics, and finance. Financial information such as stock prices and accounting
data is easy to locate but tedious to organize. As an alternative, databases such as
Compustat and CRSP (Center for Research on Securities Prices) tapes can be used.
Economic data can be found in many government publications, such as the Federal
Reserve Bulletin, the Economic Report of the President, and the Statistical Abstract
of the United States. In addition, macroeconomic variables are found in databases
such as that of Data Resources. Of course, not all secondary sources are unimpeach-
able. Possible problems include outdated data, the restrictive definitions used, and
unreliability of the source.

A sample or a census may be taken from either primary or secondary data.
A census contains information on all members of the population; a sample contains
observations from a subset of it. A census of primary data results, for example, from
the polling of all voters in a city to determine their preference for mayor. If a subset
of voters in the city is asked about their preference for mayor, a sample of primary
data results. These are both examples of using primary data because the data are
collected for purposes of the study that is under way.

If a researcher records the prices of all the securities traded on the New York
Stock Exchange for 1 day as they are listed in the Wall Street Journal, he or she is
taking a census from a secondary source. However, if he or she takes a subset from
the population—say, every fifth price—he or she is developing a sample of second-
ary data. Note that taking stock prices from the newspaper is an example of using
secondary data because the data were not collected specifically for the study.

Given that the purpose of taking a sample is to gain information on a population,
why do we not take a census every time we need information? The first reason is the
high cost of taking a census. It would be extremely expensive for a pollster who
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wanted information on the outcome of a presidential election to contact all the
registered voters in the country. Of course, the costs of obtaining the names of
voters, hiring people to conduct the survey, performing computer analysis, and
carrying out research must also be incurred when taking a sample, but because the
sample is usually much smaller than the population, these costs are substantially
reduced.

For example, to determine Illinois voters’ preferences in the 1988 presidential
election, the Chicago Tribune sampled 766 Illinois residents who said they would
vote in the election. Obviously, sampling was cheaper than contacting all Illinois
adults. The poll was accurate to within five percentage points, which is an accept-
able margin of error. In Chaps. 8 and 20, we will return to the topic of calculating
the error in sampling.

The second advantage of sampling is accuracy. Because fewer people are
contacted in a sample, the interviewers can allot more time to each respondent. In
addition, the need for fewer workers to conduct the study may make it possible to
select and train a more highly qualified staff of researchers. This, in turn, may result
in a study of higher quality.

Another problem in taking a large census is the time involved. For example,
suppose it would take at least 2 months for the Tribune to contact all the adults in
Ilinois. If the election were only 1 month away, the poll would not be of any use. In
cases where the population is very large and will take a long time to reach, a sample
is the more timely method of obtaining information.

This is not to suggest that a sample is always better than a census. A census is
appropriate when the population is fairly small. For example, a census would be
feasible if you wanted information on how the members of a small high school class
intended to vote for student council president because the cost and time of
contacting every member of the class would be relatively low. In contrast, a sample
is more cost- and time-effective when the population is a city, state, nation, or other
large entity.

There are two types of errors that can arise when we are dealing with primary or
secondary data. The first is random error, which is the difference between the value
derived by taking a random sample and the value that would have been obtained by
taking a census. This error arises from the random chance of obtaining the specific
units that are included in the sample. Happily, random error can be reduced by
increasing the sample size, and it can be reduced to zero by taking a census.
Random error can also be estimated. Using statistics, the Chicago Tribune was
able to determine that this poll was subject to random error of plus or minus 5 %.
This issue will be discussed in Part III, on sampling and statistical inference.

Systematic error results when there are problems in measurement. Unlike
random error, which can occur only in sampling, systematic error can occur in
both samples and census. For example, suppose that a basketball coach measures
the heights of his players with an imprecise ruler. The resulting error is “system-
atic”: the ruler distorts all measurements equally. As another example, when a
researcher uses an incorrect computer program that calculates an arithmetic mean
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by dividing by the number of observations plus 5, a systematic error results because
the divisor should have been the number of observations.

Let us use the measurement of basketball players’ heights to compare random
and systematic errors. Suppose the basketball coach selects a sample of five players,
measures their heights with a “good” ruler, and finds (by dividing properly) that the
mean of the sample is 6 ft 1 in. If the actual average height of all the players is 6 ft
2 in., the mean random error is —1 in. A random error will result. Now suppose the
coach uses a ruler that is 2 in. too short. When measuring all the players’(a census), he
comes up with a population mean of 6 ft even. In this case, a systematic error of —2 in.
results.

2.3 Data Presentation: Tables

All data tables have four elements: a caption, column labels, row labels, and cells.
The caption describes the information that is contained in the table. The column
labels identify the information in the columns, such as the gross national product,
the inflation rate, or the Dow Jones Industrial Average. Examples of row labels
include years, dates, and states. A cell is defined by the intersection of a specific row
and a specific column.

Example 2.2 Annual CPI, T-Bill Rate, and Prime Rate. To illustrate, Table 2.1
gives some macroeconomic information from 1950 to 2010. The caption is “CPI,
T-bill rate, and prime rate (1950-2010).” The row labels are the years 1950-2010.
The column labels are CPI (consumer pace index), 3-month T-bill rate, and prime
rate. Changes in the consumer price index, the most commonly used indicator of the
economy’s price level, are a measure of inflation or deflation. (For a more detailed
description of the CPI, see Chap. 19.) The 3-month T-bill interest rate is the interest
rate that the USA Treasury pays on 91-day debt instruments, and the prime rate is the
interest rate that banks charge on loans to their best customers, usually large firms.
This table, then, presents macroeconomic information for any year indicated.
For example, the CPI for 2010 was 218.1 and the prime rate in 2008 was 5.09 %.
The relationship between the CPI and 3-month T-bill rate will be discussed in
Chap. 19.

2.4 Data Presentation: Charts and Graphs

It is sometimes said that a picture is worth a thousand words, and nowhere is this
statement more true than in the analysis of data. Tables are usually filled with highly
specific data that take time to digest. Graphs and charts, though they are often less
detailed than tables, have the advantage of presenting data in a more accessible and
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Table 2.1 CPI, T-bill rate, and the prime rate (1950-2010)
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Year CPI* 3-Month T-bill rate Prime rate
50 24.1 1.218 2.07
51 26 1.552 2.56
52 26.5 1.766 3

53 26.7 1.931 3.17
54 26.9 0.953 3.05
55 26.8 1.753 3.16
56 27.2 2.658 3.77
57 28.1 3.267 4.2
58 289 1.839 3.83
59 29.1 3.405 4.48
60 29.6 2.928 4.82
61 29.9 2.378 4.5
62 30.2 2.778 4.5
63 30.6 3.157 4.5
64 31 3.549 4.5
65 31.5 3.954 4.54
66 324 4.881 5.63
67 334 4.321 5.61
68 34.8 5.339 6.3
69 36.7 6.677 7.96
70 38.8 6.458 791
71 40.5 4.348 5.72
72 41.8 4.071 5.25
73 44 .4 7.041 8.03
74 49.3 7.886 10.81
75 53.8 5.838 7.86
76 56.9 4.989 6.84
77 60.6 5.265 6.83
78 65.2 7.221 9.06
79 72.6 10.041 12.67
80 82.4 11.506 15.27
81 90.9 14.029 18.87
82 96.5 10.686 14.86
83 99.6 8.63 10.79
84 103.9 9.58 12.04
85 107.6 7.48 9.93
86 109.6 5.98 8.33
87 113.6 5.82 8.22
88 118.3 6.69 9.32
89 124 8.12 10.87
90 130.7 7.51 10.01
00 172.2 5.85 9.23
01 177.1 344 6.91
02 179.9 1.62 4.67
03 184 1.01 4.12
04 188.9 1.38 4.34

(continued)
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Table 2.1 (continued)

Year CPI* 3-Month T-bill rate Prime rate
05 195.3 3.16 6.19
06 201.6 4.73 7.96
07 207.3 4.41 8.05
08 215.3 1.48 5.09
09 214.5 0.16 3.25
10 218.1 0.14 3.25

Source: Economic Report of the President, January 2010
“CPI base: 1982-1984 = 100

memorable form. In most graphs and charts, the independent variable is plotted on
the horizontal axis (the x-axis) and the dependent variable on the vertical axis (the
y-axis). Frequently, “time” is plotted along the x-axis. Such a graph is known as a
time-series graph because on it, changes in a dependent variable (such as GDP,
inflation rate, or stock prices) can be traced over time.

Line charts are constructed by graphing data points and drawing lines to connect
the points. Figure 2.1 shows how the rate of return on the S&P 500 and the 3-month
T-bill rate have varied over time.! The independent variable is the year (ranging
from 1990 to 2010), so this is a time-series graph. The dependent variables are often
in percentages.

Figure 2.2 is a graph of the components of the gross domestic product (GDP)—
personal consumption, government expenditures, private investment, and net
exports—over time. This is also a time-series graph because the independent
variable is time. It is a component-parts line chart. These series have been
“deflated” by expressing dollar amounts in constant 2005 dollars. (Chap. 19
discusses the deflated series in further detail.)

Figure 2.2 is also called a component-parts line graph because the four parts of
the GDP are graphed. The sum of the four components equals the GDP. Using this
type of graph makes it possible to show the sources of increases or declines in the
GDP. (The data used to generate Fig. 2.2 are found in Table 2.2.)

Bar charts can be used to summarize small amounts of information. Figure 2.3
shows the average annual returns for Tri-Continental Corporation for investment
periods of seven different durations ending on September 30, 1991. This figure
shows that Tri-Continental has provided investors double-digit returns during a
50-year period.

It also shows that the investment performance of this company was better
than that of the Dow Jones Industrial Average (DJIA) and the S&P 500.”

' T-bill rate data can be found in Table 2.1; rates of return on the S&P 500 can be found in
Table 2.4 in Appendix 2 of this chapter. Most of the figures in this book are drawn with the
Microsoft Excel PC program. The procedure for using the Excel program to draw these graphs can
be found in Appendix 1 of this chapter.

2 Both the DJIA and the S&P 500 will be discussed in Chap. 19 of this book.
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Fig. 2.2 Components of GDP (billions of 2005 dollars)

As this example illustrates, using a bar graph is most appropriate when we are
comparing only a few items.

Pie charts are used to show the proportions of component parts that make up a
total. Figure 2.4 shows how the US soft drink market was broken down in 1985. The
two industry leaders, Coca-Cola and PepsiCo, enjoyed 40 % and 28 % of the market
share, respectively. The next four largest firms (Seven-Up, Dr Pepper, Royal
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Table 2.2 Annual macroeconomic data 1960-2009 (in 2005 dollars)

3-month

T-bill Prime Private Private Net Government
Year GDP*  CPI’ rate rate  consumption® investment® exports® expenditures®
1960 2,830.9 29.585 2.88 482 1,784.4 296.5 111.5 111.5
1961 2,896.9 29.902 2.35 450 1,821.2 294.6 119.5 119.5
1962 3,072.4 30.253 2.77 450 19112 332.0 130.1 130.1
1963 3,206.7 30.633 3.16 450 1,989.9 354.3 1364 1364
1964 33923 31.038 3.55 450 2,108.4 383.5 143.2 143.2
1965 3,610.1 31.528 3.95 454 22418 4373 1514 1514
1966 3,8453 32471 4.86 5.63  2,369.0 475.8 171.6 171.6
1967 39425 33375 431 5.63 2,440.0 454.1 192.5 192.5
1968 4,133.4 34792 5.34 6.31 2,580.7 480.5 209.3 2093
1969 4,261.8 36.683 6.67 795 26774 508.5 2214 2214
1970 42699 38.842 6.39 791 2,740.2 475.1 2337 2337
1971 4,413.3 40483 4.33 572 2.844.6 529.3 2464 2464
1972 4,647.77 41.808 4.07 525 3,019.5 591.9 2634 2634
1973 4917.0 44425 7.03 8.02 3,169.1 661.3 281.7  281.7
1974 48899 49317 7.83 10.80 3,142.8 612.6 3179 3179
1975 4,879.5 53.825 5.78 7.86 3,214.1 504.1 3577 357.7
1976 5,141.3 56.933 497 6.84 3,393.1 605.9 383.0 3830
1977 53777 60.617 5.27 6.82 35359 697.4 414.1 4141
1978 5,677.6 65242 7.19 9.06 3,691.8 781.5 453.6  453.6
1979 5,855.0 72.583 10.07 12.67 3,779.5 806.4 500.7  500.7
1980 5,839.0 82.383 11.43 15.27 3,766.2 717.9 566.1  566.1
1981 5,987.2 90.933 14.03 18.87 3,823.3 782.4 627.5 6275
1982 5,870.9 96.533 10.61 14.86 3,876.7 672.8 680.4  680.4
1983 6,136.2 99.583 8.61 10.79 4,098.3 735.5 7334 7334
1984 6,577.1 103.933 9.52 12.04 4315.6 952.1 796.9  796.9
1985 6,849.3 107.600 7.48 9.93 45404 943.3 8789  878.9
1986 7,086.5 109.692 5.98 833 47245 936.9 949.3 9493
1987 7,313.3 113.617 5.78 8.20 4,870.3 965.7 999.4 9994
1988 7,613.9 118.275 6.67 9.32  5,066.6 988.5 1,038.9 1,038.9
1989 7,885.9 123.942 &.11 10.87 5,209.9 1,028.1 1,100.6 1,100.6
1990 8,033.9 130.658 7.49 10.01 5,316.2 993.5 1,181.7 1,181.7
1991 8,015.1 136.167 5.38 8.46 53242 912.7 1,236.1 1,236.1
1992 8,287.1 140.308 3.43 6.25 5,505.7 986.7 1,273.5 1,273.5
1993 8,523.4 144.475 3.00 6.00 5,701.2 1,074.8 1,294.8 1,294.8
1994 8,870.7 148.225 4.25 7.14 59189 1,220.9 1,329.8 1,329.8
1995 9,093.7 152383 5.49 8.83  6,079.0 1,258.9 —98.8 1,374.0
1996 9,433.9 156.858 5.01 827 6,291.2 1,370.3 —110.7 1,421.0
1997 9,854.3 160.525 5.06 8.44 16,5234 1,540.8 —139.8 14744
1998 10,283.5 163.008 4.78 835 6,865.5 1,695.1 —252.6 1,526.1
1999 10,779.8 166.583 4.64 7.99 17,2409 1,844.3 —356.6 1,631.3
2000 11,226.0 172.192 5.82 9.23  7,608.1 1,970.3 —451.6 1,731.0
2001 11,347.2 177.042 3.39 6.92 708139 1,831.9 —472.1 1,846.4
2002 11,553.0 179.867 1.60 4.68 8,021.9 1,807.0 —548.8 1,983.3
2003 11,840.7 184.000 1.01 4.12 8,247.6 1,871.6 —603.9 2,112.6

(continued)
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Table 2.2 (continued)

3-month

T-bill Prime Private Private Net Government
Year GDP? Ccpr® rate rate  consumption® investment® exports® expenditures®
2004 12,263.8 188.908 1.37 434 8,532.7 2,058.2 —688.0 2,232.8
2005 12,638.4 195.267 3.15 6.19 8,819.0 2,172.2 —722.7 2,369.9
2006 12,976.2 201.550 4.73 7.96 9,073.5 2,230.4 -729.2 2,518.4
2007 13,254.1 207.335 4.35 8.05 9,313.9 2,146.2 —647.7 2,676.5
2008 13,312.2 215.247 1.37 5.09 9,290.9 1,989.4 —494.3 2,883.2
2009 12,988.7 214.549 0.15 325 9,237.3 1,522.8 —353.8 29333

Source: Department of Commerce (Bureau of Economic Analysis), Economic Report of the
President, February 2010

“Billions of 2005 dollars

°CPI base: 1982-1984 = 100

Rate of Return (%)
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Fig. 2.3 Average annual returns for Tri-Continental Corporation for investment periods of seven different
durations ending on September 30, 1991 (Source: Wall Street Journal, November 18, 1991. p. C5)

Crown, and Cadbury Schweppes) accounted for 21.8 % of the market, and the
remaining 10.2 % of the market was divided among still smaller companies.

2.5 Applications

In the last several sections, we have drawn primarily on macroeconomic data to
show how tables and graphs can be used to examine various economic variables. In
this section, we will use the same tabular and graphical tools to analyze financial
and accounting data that are important in financial analysis and planning. We also
will see how Congress voted on the Gulf Resolution.
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Fig. 2.4 US soft drink market breakdown (1985) (Data: Beverage Digest, Montgomery Securities.
Source: Business Week)
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Fig. 2.5 Rates of return for S&P 500, Johnson & Johnson, and Merck

Application 2.1 Analysis of Stock Rates of Return and Market Rates of
Return. Stock prices and stock indexes are two familiar measures of stock market
performance. In addition to these indicators, percentage rates of return can be
calculated to determine how well a particular stock—or the stock market
overall—is doing.

Figure 2.5 is a line graph of yearly rates of return for Johnson & Johnson, Merck,
and the S&P 500, which, as we have noted, is a market index. The yearly rates of
return have been similar for the three. This indicator has fluctuated relatively
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Fig. 2.6 How healthy is your Federal Reserve Board data for commercial banks,
bank? (Source: Home News, December 1981 and 1989. Banks are classified according
January 6, 1991. Reprinted by 10 equity.

permission of The Associated

Press) B Equity is 5% or more of assets.

Equity is between 3% and 5%.
B Equity is less than 3%.

244 Banks (1.7%) 2,468 Banks (18.7%)

41 Banks (:3%) 457 Banks (3.5%)

14,147 Banks (98%) 10,269 Banks (77.8%)

Source: Veribanc Inc.. Wakefield. Mass.

similar as well for the Merck stock and Johnson & Johnson stock, while the overall
market (as gaged by the S&P 500) has varied least of all.?

Application 2.2 Financial Health of the Banking Industry: 1981 Versus 1989.
On January 6, 1991, the business section of the Home News (a central New Jersey
newspaper) printed an Associated Press article that used two pie charts prepared by
VERIBANC Inc., a financial rating service. The pie charts, presented in Fig. 2.6,
compare the financial condition of the US commercial banks in 1981 to their
condition in 1989. These two pie charts show that the percentage of nonproblem
banks (those whose equity is 5 % or more of their assets) has fallen from 98 % to
77.8 %, revealing that the probability that depositors are dealing with a problem-
plagued bank has increased about 11 times.* In view of this deterioration, the article
offers the following five tips to anyone shopping for a new financial institution:

1. Determine whether deposits are protected by federal deposit insurance, which
covers deposits of up to $100,000.

. Research any state deposit insurance funds.

. Investigate the institution’s history.

. Check new reports for the health of specific banks and other industry trends.

. Ask the bank for its yearly financial statement. Or contact federal bank
regulators for the institution’s quarterly statement of financial condition and its
income statement.

WA W

3 Rates of return for Johnson & Johnson and Merck and market rates of return are analyzed in more
detail in Appendix 2.

*Eleven times can be calculated as L0=178 — 111,




2.5 Applications 27

Fig. 2.7 How congress voted Dot
on the Gulf Resolution e
(Source: Home News. January M Republicans
6, 1991. Reprinted by M Independents
permission of The Associated
Press) Senate
Yes: 52 No: 47
9 2
43 S
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Yes: 250 No: 183
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rorY
L
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Application 2.3 How Congress Voted on the Gulf Resolution. Following a
heated debate, Congress voted to grant President Bush the power to go to battle
against Iraq if the Iraqis did not withdraw from Kuwait by January 15, 1991.

As indicated in the pie chart in Fig. 2.7, the Senate vote of 52-47 and the House
vote of 250-183 authorized President Bush to use military force against Iraq.
Among those voting yes were 43 Republican senators, 9 Democratic senators,
164 Republicans in the House of Representatives, and 86 Democrats in the House
of Representatives; among those voting no were 2 Republican senators and 45
Democratic senators. In the House, 3 Republicans, 179 Democrats, and 1 indepen-
dent voted no. In terms of percentages, about 52.53 % of the Senate and 57.74 % of
the House voted to support the Gulf Resolution. One senator and two
representatives were not present.

Application 2.4 Bar Charts Reveal How Several Economic Indicators Are
Related. In Time magazine, November 1991, eight bar charts showed how eco-
nomic conditions fluctuated during 1989-1991.

To stimulate the economy, policy decision makers at the Fed lowered interest
rates. Mortgage rates dropped from 10.32 % in 1989 to 8.76 % in 1991, while auto
loan rates dropped from 12.27 % to 11.78 %. Despite these lower interest rates, both
housing starts and auto sales experienced surprising declines. Figure 2.8a—h gives a
clear picture of these relationships.
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a b
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Fig. 2.8 (continued)
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Fig. 2.8 Eight macroeconomic indicators: (a) mortgage rates, (b) housing starts, (¢) consumer
finance rate for auto loans, (d) domestic auto sales, (e) 1-year CD interest yield, (f) portion of income
derived from interest, (g) time and savings account deposits, and (h) NASDAQ Composite Index
(Source: Adapted from “Statistics for Business and Economics.” TIME Magazine, November 25,
1991. Copyright 1991 the Time, Inc. Magazine Company. Reprinted by permission)
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Because interest rates such as that on 1-year CDs declined (specifically, from
8.67 % to 6.24 %) over the 3-year period, the proportion of savers’ income derived
from interest also went down (from 15 % in 1989 and 1990 to 14 % in 1991).

During these 3 years, time deposits and savings account deposits sank from
$1,710 billion to $1,595 billion. Many savers withdrew their savings to invest them
in the stock market. Consequently, the stock market indexes went up dramatically.
For example, the NASDAQ Composite Index (an index compiled from over-the-
counter stock) fluctuated from 454.8 in 1989 to 373.8 in 1990 to 531.3 in 1991.

As we can see in Fig. 2.8, bar charts can very effectively and clearly show
changes in economic conditions. Common sense is all that the viewer needs to
interpret the charts.

We discussed some of the data analysis related to Fig. 2.8a-h in this chapter; in
later chapters, we will discuss it further, using more sophisticated statistical
methods. These bar charts give us a great deal of information. And other statistical
analysis related to this set of information will improve our understanding of
macroeconomic analysis.

2.6 Summary

Good data are essential in business and economic decision making. Hence, it is
important to be familiar with the sources of business and economic data and to
know how these data can be collected.

Data for a census or a sample can be gleaned from both primary and secondary
sources. However, we must guard against random error when using a sample and
against systematic error in all our data collection.

Because we want to use sample data to make inferences about the population
from which they are drawn, it is important for us to be able to present the data
effectively. Tables and charts are two simple methods for presenting data. Line
charts, bar charts, and pie charts are three basic and important graphical methods for
describing data. In the next chapter, we will discuss other tabular and graphical
methods for describing data in a more sophisticated and detailed manner.

Questions and Problems

1. What is a primary source of data? Give two examples of primary sources of
data.

2. What is a secondary source of data? Give two examples of secondary sources of
data.

3. What is a sample? What is a census? What advantages does using a sample
have over using a census? Are there any advantages to using a census?

4. What two types of error might we encounter when dealing with primary and
secondary sources of data?
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10.

11.

12.

14.

. Explain how the following can be used to present data.

(a) Line chart
(b) Component-parts line chart
(c) Bar chart

. Frederick Hallock is approaching retirement with a portfolio consisting of cash

and money market fund investments worth $135,000, bonds worth $165,000,
stocks worth $185,000, and real estate worth $1,200,000. Present these datain a
bar chart.

. LaPoint Glass Company has the following earnings before interest and taxes

(EBIT) and profits (EBIT and profits are in millions of dollars).

Year 1988 1989 1990 1991
EBIT 33 33 4.1 5.5
Profits 1.6 1.8 2.1 2.8

Present these data in a bar chart by hand and by using Lotus 1-2-3.

. Of 354 MBA students, the following numbers chose to concentrate their study

in these fields: 35 in finance, 63 in accounting, 70 in marketing, 35 in operations
management, 52 in management information systems, 56 in economics, and 43
in organizational behavior. Present these data in a pie chart.

. Use the data in Table 2.1 to draw line charts for the following:

(a) GNP

(b) CPI

(¢c) GNP and CPI

(d) 3-month T-bill rate and prime rate

Study Fig. 2.2, and comment on the relationship between GNP and private
consumption.
Using the data in Fig. 2.3, analyze the average rates of return for

(a) The DJIA
(b) The S&P 500
(c) Tri-Continental Corporation

Using the graph in Fig. 2.17, answer the following questions:

(a) Which company has the higher current ratio?
(b) Which company’s current ratio appears to be more stable over time?

. Using the graph in Fig. 2.19, carefully explain the relationship between Ford’s

inventory turnover and GM’s.
You are given the following information about a certain company’s current
assets over the past 4 years:



32

15.
16.

17.

18.

19.

20.
21.
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Years
Current assets 1988 1989 1990 1991
Cash and marketable securities 4,215 5,341 6,325 5,842
Receivables 6,327 6,527 7,125 6,750
Inventories 9,254 9,104 10,104 11,100
Other current assets 2,153 3,277 4,331 3,956

Use a component-lines graph to plot this firm’s current assets.

Explain under what conditions it is best to use a pie chart to present data.
Using the data given in question 14, present the components of total current
assets for 1990 in two pie charts, one drawn by hand and one by using
Microsoft Excel.

A statistics teacher has given the following numbers of the traditional grades to
her class of 105 students:

Number of students Grade
10 A
30 B
50 C
10 D
5 E

(a) Use a bar graph to show the distribution of grades.

(b) Use a pie chart to show the distribution of grades.

(c) Which of these graphs do you think is best for presenting the distribution of
grades? Why?

Using the data in Table 2.5, show the distribution of current assets for 1996 in a
pie chart and a bar chart. Which of these graphs do you think is best for
presenting the data?

The following table gives the sales figures for five products manufactured by
Trends Clothing Company, your employer.

Item Sales

Sweaters $5 million
Shirts 12 million
Pants 9 million
Blazers 16 million
Overcoats 7 million

The president of the company asks you for a report showing how sales are
distributed among the five goods. What type of chart would you use?

Explain the benefits of graphs over tables in presenting data.

In the course of researching the benefits of diversification, you collect the
information given in the table on page 47 (top), which presents rates of return
for different portfolios.
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22.

23.

(a) Use a line chart to plot the 20-year return for all five portfolios.
(b) What information do these plots provide?

% stocks
60 % stocks % bonds BB&K

Year Stocks® Bonds® 40 % bonds % cash Index®
1970 4.01 % 12.10 % 7.52 % 7.98 % 4.7 %
1971 14.31 13.23 14.14 10.83 13.7
1972 18.98 5.68 13.54 9.38 15.1
1973 —14.66 —1.11 -9.11 -3.03 2.2
1974 —26.47 4.35 —14.88 —5.44 —6.6
1975 37.20 9.19 25.65 17.04 19.6
1976 23.84 16.75 21.18 15.19 11.5
1977 —7.18 —.67 —4.57 —0.94 6.1
1978 6.56 —1.16 3.65 4.40 13.0
1979 18.44 —1.22 10.28 9.14 11.5
1980 32.42 -3.95 17.45 13.17 17.9
1981 —491 1.85 —1.99 4.06 6.4
1982 21.41 40.35 28.98 23.97 14.4
1983 22.51 .68 13.43 10.52 15.4
1984 6.27 15.43 10.11 10.75 10.4
1985 32.16 30.97 31.85 23.38 254
1986 18.47 24.44 21.11 16.61 23.3
1987 5.23 —2.69 3.59 3.92 8.6
1988 16.81 9.67 13.97 11.01 13.2
1989 31.49 18.11 26.24 19.22 14.3
Compound annual return 11.55 9.00 10.89 9.78 11.54

Source: Bailard, Biehl & Kaiser, Ibbotson Associates. Inc. This figure was printed in the Wall
Street Journal on January 25, 1990, p. Cl

#Standard & Poor’s 500 index

Long-term Treasury bonds

€20 % US stocks, 20 % bonds, 20 % cash, 20 % real estate, 20 % foreign stocks

Use the data given in question 21 to construct a bar graph for 1985 through
1989.

You are given the following exchange rate information for the number of
dollars it takes to buy 1 British pound and the number of dollars it takes to
buy 100 Japanese yen:

Month $/BP $/100 yen
Jan 88 1.7505 7722
Feb 88 1.7718 7782
Mar 88 1.8780 .8042
Apr 88 1.8825 8015
May 88 1.8410 7995
Jun 88 1.7042 7475
Jul 88 1.7160 7533

(continued)
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Month $/BP $/100 yen
Aug 88 1.6808 1307
Sep 88 1.6930 7477
Oct 88 1.7670 7951
Nov 88 1.8505 .8227
Dec 88 1.8075 .8013

(a) Draw a line chart showing the exchange rates between British pounds (BP)
and US dollars during this period.
(b) Draw a line chart showing the exchange rates between Japanese yen and

US dollars.

(c) Use Microsoft Excel to draw a line chart containing the exchange rates in a
and a line chart representing the exchange rates in b.

You are given the following financial ratios for Johnson & Johnson and for the
pharmaceutical industry:

Inventory
Current ratio Turnover
Year Industry J&J Industry J&J
79 2.30 2.73 2.17 2.71
80 2.29 2.55 2.22 2.70
81 2.18 2.50 2.34 2.78
82 2.12 2.50 2.30 2.38
83 2.12 2.66 2.34 2.28
84 2.09 2.41 2.40 2.37
85 2.19 2.47 2.27 2.45
86 1.91 1.40 2.38 2.33
87 1.86 1.86 2.24 2.27
88 1.93 1.88 2.27 2.32
ROA Pricelearnings

Year Industry J&J Industry J&J

79 11 12 12.04 13.76
80 A1 12 15.03 15.35
81 .10 12 28.02 14.79
82 A1 12 15.19 17.79
83 A1 A1 14.56 15.90
84 .10 11 14.88 13.14
85 .10 12 17.98 15.66
86 .10 .06 23.46 35.47
87 .09 13 35.09 15.50
88 12 .14 15.98 14.88

(a) Draw a line chart showing the current ratio over time for the industry and

for J&J, and compare the two.

(b) Use a bar graph to present the data for the industry and J&J’s current ratio.
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25.
26.
27.
28.

Repeat question 24 for inventory turnover.

Repeat question 24 for return on total assets (ROA).

Repeat question 24 for the price/earnings ratio.

An August 27, 1991, Wall Street Journal article reported that increasing
numbers of small software firms are being absorbed by that industry’s biggest
companies. According to WSJ, the result of this dominance by a few giants is
that the industry has become much tougher for software entrepreneurs to break
into. The newspaper printed the chart given in the accompanying figure to
depict the breakdown of market share among software companies. Refer to this
chart to answer the following questions:

(a) List the companies in descending order of market share.

(b) What is the combined market share for Lotus Development and WordPerfect?

(c) What is the combined market share for Micro soft, Lotus Development, and
Novell?

Microsoft D 25.4%
Lotus Development [N 12.0%
Novell I 8.9%
WordPerfect I 7.5%
Autodesk B 4.2%
Ashton-Tate B 4.0%

Borland International [} 3.3%

Adobe Systems M 3.0%

Software Publishing [l 2.7%

Aldus B 24%

Santa Cruz B21%

Symantec B 1.8%

Other I 22.7%

Source: SoftLetter 100.

From entrepreneurs to corporate giants: market share among the top 100
software companies, based on total 1990 revenue of $5.7 billion.

29. The results of the 1991 city council election (voters could vote for more than

one person) in Monroe Township, New Jersey, were
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Nalitt 4,656
Riggs 4,567
Anderson 4,140
Miller-Paul 4,142

17,505

Use a pie chart to present the results of the election.
. Redo question 29 using a bar chart. Which method is better for presenting these
election results?

To answer questions 31-37, refer to the table, which gives the rankings for
team defense and offense for NFC teams for the first 9 weeks of the 1991 season.
Rankings of team defense and offense for NFC teams in the 1991 season
(rankings based on averages a game)

NFC team defense

Yds Rush Pass Avg.
Philadelphia 1,955 715 1,240 217.2
New Orleans 2,035 562 1,473 226.1
Washington 2,325 830 1,495 258.3
San Francisco 2,460 851 1,609 273.3
New York 2,551 959 1,592 283.4
Tampa Bay 2,652 1,065 1,587 294.7
Chicago 2,665 950 1,715 296.1
Green Bay 2,684 775 1,909 298.2
Atlanta 2,728 1,202 1,526 303.1
Dallas 2,736 863 1,873 304.0
Minnesota 3,097 1,147 1,950 309.7
Detroit 2,799 932 1,867 311.0
Phoenix 3,277 1,381 1,896 327.7
Los Angeles 2,986 959 2,027 331.8

NEFC team offense

Yds Rush Pass Avg.
San Francisco 3,392 1,178 2214 376.9
Washington 3,019 1,337 1,682 3354
Dallas 2,969 970 1,999 329.9
New York 2,842 1,254 1,588 315.8
Minnesota 3,095 1,328 1,767 309.5
Atlanta 2,768 998 1,770 307.6
Detroit 2,705 1,070 1,635 300.6
New Orleans 2,665 918 1,747 296.1
Chicago 2,662 1,006 1,656 295.8
Los Angeles 2,515 748 1,767 279.4
Phoenix 2,636 897 1,739 263.6
Philadelphia 2,319 688 1,631 257.7
Green Bay 2,250 650 1,600 250.0
Tampa Bay 2,142 779 1,363 238.0

Source: USA TODAY, November 7, 1991, p. 11C
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31.
32.
33.
34.
35.

36.
37.

38.

39.

Use a pie chart to show how San Francisco’s total team offense is divided
between rush and pass.

Use a pie chart to show how Phoenix’s total team defense is divided between
rush and pass.

Use a bar chart to show the total pass offense for the 14 NFC teams.

Repeat question 33 for rush offense.

Repeat question 33 for pass defense.

Repeat question 33 for rush defense.

Use the graphs from questions 33-36 to answer the following questions;

(a) Which team has the best pass offense?
(b) Which team has the best pass defense?
(c) Which team has the best rush offense?
(d) Which team has the best rush defense?

The following table is a table of salaries for the top NHL forwards and
defensemen:

(a) Use a bar chart to show the players’ salaries.
(b) Do you think the bar chart is a better vehicle than a table for comparing
players’ salaries?

Salary comparisons for top NHL forwards and defensemen

Position Name Team Gross salary ($ millions)
C Wayne Gretzky Los Angeles Kings $3

C Mario Lemieux Pittsburgh Penguins $2.338
RW Brett Hull St. Louis Blues $1.5

C Pat LaFontaine Buffalo Sabres $1.4

C Steve Yzerman Detroit Red Wings $1.4
LW Kevin Stevens Pittsburgh Penguins $1.4
LW Luc Robitaille Los Angeles Kings $1.3

C John Cullen Hartford Whalers $1.2

D Ray Bourque Boston Bruins $1.2

D Scott Stevens New Jersey Devils $1.155

Source: USA TODAY, October 7, 1991, p. 8C

The accompanying pie chart presents data on why teenagers drink. Use infor-
mation shown in the pie chart to answer the following questions:

(a) For what reason do the highest numbers of teenagers drink?
(b) What percentage of teenagers drink because they are bored or because they
are upset?
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Drink When Upset Drink to Get High
(41%) (25%)

Other Reasons Drink When Bored
(9%) (25%)

Source: National Council on Alcoholism and Drug Depen-
dence. Surgeon General survey. US4 TODAY, November 5,
1991. Copyright 1991, USA TODAY. Reprinted with
permission.

To answer questions 40—42, use the following results of the election to the
General Assembly from one New Jersey district in 1991.

Batten 17,026
Lookabaugh 17,703
LoBiondo 27,452
Gibson 24,735

Use a bar graph to show the distribution of votes.

Use a pie chart to show the distribution of votes.

Which type of graph presents these data more effectively?

The following bar graph shows net purchases of bond mutual funds. Does this
graph tell us anything?
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: 1991
*Net inflow to bond funds excluding reinvested dividends

44. On November 9, 1991, the Home News of central New Jersey used the bar chart

given in the accompanying figure to show quarterly net income or losses for
both Ford and GM.

Ford General Motors

000- 506.0 Ii 1,000 710.0 h

~— =500
-—1,000 {-884.0 -1,000
— NV, ) 500——
1990 1991
-2,000 .
(LI IV I IT 1T

1990 1991

Source: Company reports, news reports. Reprinted by per-
mission of Knight-Ridder Tribune News.
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(a) Comment on the possible implications of this bar chart.
(b) If you were a stock broker, would you recommend that your client buy
either Ford’s or GM’s stock now?

45. The two pie charts given here present household income for new first-time
homeowners and all other homeowners, by income group, in 1989.

(a) Describe these two pie charts.
(b) Recent first-time homeowners are most likely to be in which income group?

B Less than $20,000
M $20,000-$49,999
$50,000 or more

43% 30%

56%

Recent First-Time All Other
Homeowners Homeowners

Source: U.S. Census Bureau. AP. Home News, October 31,
1991.

46. (a) Describe the three pie charts (in terms of 1989 home ownership data) in the
next column (top).
(b) Do members of minority groups show any gains among new first-time
homeowners?

47. On March 20, 1991, the Home News (a central New Jersey newspaper) used the
bar charts given here (next column, bottom) to show the amount of money
pledged to, and the amount received by, the United States from allied countries
as financial support for the Gulf War. Use the information in this chart to draw
pie charts of total pledged and total received allied financial contribution.

Analysis. (Hint: Use the pie chart.)



Questions and Problems 41

85% 10% 5%

New First-Time Other Recent
Homeowners Movers
90% 8% 2%

B White
I Black
Other

All Owners

Source: U.S. Census Bureau. Home News, October 31, 1991,
AP/Ed De Gasero, reprinted by permission of The Associated
Press.

Figures in billions of dollars

3
o

o . I Total Pledge
> B Total Received

“$15

-$10

Saudi Kuwait UAE Germany Japan Korea Other
Arabia

Source: Senate Appropriations Committee. Home News,
March 20, 1991. Reprinted by permission of The Associated
Press.
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48. On March 14, 1991, the Home News (a central New Jersey newspaper) used the
bar chart given here to show what problems New Jerseyans considered “very
serious.”

(a) What do New Jerseyans consider the most serious problem?
(b) Is traffic congestion regarded as more serious than crime? Explain your
answer.

Very Serious Problems in New Jersey

- lm% - — ——— — e ———

- 80%

= 60%

- 40%

- 20%"

e
A State taxes G Crime
B Disposal of toxic waste H Development of open
C Disposal of solid waste spaces
D Traffic congestion I Availability of public
E Water pollution transportation
F Air pollution J Noise pollution

Source: Project: CLEAN AIR/Eagleton Institute of Politics.
Home News, March 14, 1991. Reprinted with permission of
the publisher.

49. On March 14, 1991, the Home News used two pie charts (next column, top) to
show (1) the main causes of air pollution in New Jersey and (2) people’s
attitudes toward using increased taxes to reduce air pollution. Discuss the
implications of these two pie charts and of the bar chart given in question 48.
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Main Cause of Air Pollution in New Jersey

Industrial Don’t Know
Sources (4%) Both
(49%) (10%)

Transportation
Vehicles (37%)

Attitudes Toward Using Increased Taxes to Reduce

Air Pollution
Favor Oppose
(59%) (32%)

Don’t Know
(9%)

Source: Project: CLEAN AIR/Eagleton Institute of Politics.
From Home News, March 14, 1991. Reprinted with permis-
sion of the publisher.

50. The Home News used this bar chart (next column, bottom) on page DI of its
November 20, 1991, issue to depict the increasing popularity of turkey not just
at holiday meals but throughout the year.

(a) How much turkey was consumed per person in1960-1990, respectively?
(b) How much has per person consumption of turkey increased from 1970 to
1990?
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Eating More Turkey per Person (in pounds)

1841 B
10.41b

1970 1980 1990

51. The following line chart was printed in the Home News on page Al of its
November 22, 1991, issue to show the increase in the number of college
students over age 35 during the period of 1972—-1989.

(a) Percentage wise, did more men or more women over 35 years old attend
college during this 18-year period?

(b) What was the percentage increase for older female college students from
1977 to 1989?

(c) What was the percentage increase for college students over age 35 from
1972 to 19897
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Percentage of College Enrollees Aged 35 and Older

—— Women
----- Men and Women
T —— Men
0 - T L) T T T T T 1]

72 '74 °76 '78 80 ’'82 84 86 '88
Note: Several methods used on estimated population base
by the U.S. Census Bureau to calculate percentage.

Source: U.S. Census Bureau. Home News, November 22,
1991. Reprinted by permission of The Associated Press.

Appendix 1: Using Microsoft Excel to Draw Graphs

This appendix explains how to use Microsoft Excel to draw graphs. Eight steps are
involved: entering Microsoft Excel, preparing the data, and drawing the graph(s):

Stage 1: Start Excel and enter data for Johnson & Johnson and Merck as shown in
Fig. 2.9.

Stage 2: Select the data to be graphed as shown in Fig. 2.10.

Stage 3: From the Insert Menu, choose Line on charts option as shown in Fig. 2.11
to get the 2-D line chart as shown in Fig. 2.12.

Stage 4: Choose the Select Data on Chart Tools as shown in Fig. 2.12.
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(0a) d9-© s Bookl - Microsoft Excel o —~
- Home | Insert Pagelayout  Formulas Data Review  View @ - = Xx
“-“j & Calibri -1 - |_-_-_-l§"f Genenl - | A gelnset~ | E - % m
o D2 BZ DA EEFH ($-% 1| s % Delete - 3]~ o

- F|E) A [ e] | |88 - [ElFormat~ | 2~ Fifter~ Select~

Clipboard ™= Font f Alignment G| Number & Cells Editing

| us - £ | ¥

A B c D E F & H I X

1 Year INJ MRK
2 1989  -02896 03715
3 1000 02301  0.1854
4| 1901 06168 08786
5 1092 -0.5513  -0.7338
6 1993  -0.0016  -0.183
7 1004 02449  0.1424
8| 1995 05846 07539
9 1096  -04008 02333
10 1997 03408 03525
11 1998 02877  0.4097 ]
12 1999 01242 -0.5371
13 2000 01397  0.4119
14 2001  -04312  -03575
15 2002  -0.078  -0.0133
16 2003  -0.0212 -0.1583
17 2004 02486 0272
18 2005 -0.0325  0.0369
19 2006 01225  0.4183
20 2007 00346 03674
21 2008  -0.0764 -0.4508
22 2009 01085  0.2541
23
24|
25 . .

4 4 » M| Sheetl - Sheet2 - Sheet3 7J <
Ready

Fig. 2.9 Rates of return for JNJ and MRK

Stage 5: Choose Year and press Remove as shown in Fig. 2.13. Then press Edit to
select axis labels as shown in Fig. 2.14.

Stage 6: Select Cell A2 to Cell A22 in Axis label range as shown in Fig. 2.14 and
press OK.

Stage 7: Press OK on Select Data Source again, and then we can get the chart as
shown in Fig. 2.15. Press Move Chart on Chart Tools, select New sheet, and
press OK. The finished chart is shown in Fig. 2.16.

Microsoft Excel has strong charting features. With more work, the chart in
Fig. 2.16 can look like the chart in Fig. 2.17.
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Fig. 2.10 Data to be graphed
Appendix 2: Stock Rates of Return and Market Rates of Return

Table 2.3 presents data on earnings per share (EPS), dividends per share (DPS), and
price per share (PPS) for Johnson & Johnson, Merck, and the S&P 500 during the
period 1988-2009. Table 2.4 shows rates of return for Johnson & Johnson, Merck,
and the S&P 500, calculated from the data in Table 2.3.

The formula for calculating the rate of return, Rj, on the jth individual stock in
period ¢ is

Py — Py + d;

2.1)
Pji_

Ry =
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Fig. 2.11 Select graph option

where Pj, represents price per share for the jth stock in period ¢ and dj, represents
dividends per share for the jth stock. The market rate of return, R,,,, in period ¢ is

SP, — SP,_,

2.2
SP,_, (2.2)

where SP, represents the S&P 500 in period ¢.
The rate of return on an individual stock can be rewritten as

(P —Pjr+1)Jr djr

Ry =
s Py Pyq

= Capital gain yield + dividend yield (2.3)
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The first term of the rewritten equation is the capital gain yield (in percent); the
second is the dividend yield (also in percent). As an example, let us calculate the
rate of return for Johnson & Johnson in 2009. From Table 2.3, we know that
PPSys = $59.83, PPSgy = $64.41, and DPSyo = $1.91. Thus, the rate of return
for Johnson & Johnson in 2009 equals

64.41 —59.83 +1.91
59.83

= .1085.

Rynjoo =
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Fig. 2.13 Step 2 of Chart Tools

As another example, from Table 2.3, we know that the S&P 500 was 1220.04
and 948.05 in 2008 and 2009, respectively. Thus, the market rate of return in 2008
equaled

948.05 — 1220.04
M0§ = 1220.04 = —0.2229

Figure 2.5 in the text compares the rates of return for Johnson & Johnson, Merck,
and the S&P 500 over time, as discussed in Sect. 2.5 of this chapter.
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Appendix 3: Financial Statements and Financial Ratio Analysis

Review of Balance Sheets and Income Statements

Accounting concepts are used to understand a firm’s financial condition. We will
discuss two basic sources of accounting information: the balance sheet, which
reveals the assets, liabilities, and owners’ (stockholders’) equity of a firm at a
point in time, and the income statement, which shows the firm’s profit or loss
over a given period of time. Assets, which are things that the firm owns, can be
classified as current, fixed, or “other” assets. Current assets consist of cash and
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of property that can be turned into cash quickly. Examples of current assets
include cash, stocks, bonds, inventory, and accounts receivable (cash that
customers owe the firm). Fixed assets are not easily convertible into cash; they
include land, machinery, and buildings. Fixed assets are generally valued at their
historical value (purchase price) minus depreciation, not at their current market
value. Other assets include intangibles such as goodwill, trademarks, patents,
copyrights, and leases.

Liabilities, which are debts of the firm, are divided into current and long-term
debts. Current debts come due within 1 year, whereas long-term debts are due in
more than 1 year. Current debts include accounts payable (unpaid bills), notes
payable, debts on agreements, accrued expenses, expenses incurred but not yet
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paid, and taxes payable. Examples of long-term liabilities include mortgages,
payable corporate bonds, and capitalized leases.

Stockholders’ equity makes up the second part of the liabilities section of a
balance sheet. It consists of funds invested by shareholders plus retained earnings.
The net worth of the firm is calculated by subtracting total liabilities from total
assets.

Whereas a balance sheet looks at the firm at a point in time, the income
statement, as we noted earlier, evaluates the firm over a period of time. The end
product of the income statement is the profit or loss, which is calculated by taking
the sales for a period and subtracting the cost of goods sold and such expenses as



Table 2.3 EPS, DPS, and PPS for Johnson & Johnson, Merck, and the S&P 500

Johnson & Johnson Merck

Year DPS EPS PPS DPS EPS PPS S&P500
1988 1.89 5.63 85.13 1.37 3.02 57.75 265.79
1989 1.10 3.19 59.38 1.70 3.74 77.50 322.84
1990 1.29 3.38 71.75 2.00 4.51 89.88 334.59
1991 1.51 4.30 114.50 2.34 5.39 166.50 376.18
1992 0.88 1.54 50.50 0.95 1.70 43.38 415.74
1993 1.00 2.71 44.88 1.06 1.86 34.38 451.41
1994 1.12 3.08 54.75 1.15 2.35 38.13 460.42
1995 1.25 3.65 85.50 1.24 2.63 65.63 541.72
1996 0.72 2.12 49.75 1.44 3.12 79.63 670.5

1997 0.83 2.41 65.88 1.70 3.74 106.00 873.43
1998 0.95 2.23 83.88 1.93 4.30 147.50 1,085.5

1999 1.04 2.94 93.25 1.09 2.45 67.19 1,327.33
2000 1.22 3.39 105.06 1.23 2.90 93.63 1,427.22
2001 0.66 1.83 59.10 1.36 3.14 58.80 1,194.18
2002 0.78 2.16 53.71 1.41 3.14 56.61 993.94
2003 0.91 2.39 51.66 1.45 3.03 46.20 965.23
2004 1.08 2.83 63.42 1.50 2.61 32.14 1,130.65
2005 1.26 3.46 60.10 1.52 2.10 31.81 1,207.23
2006 1.44 3.73 66.02 1.52 2.03 43.60 1,310.46
2007 1.60 3.63 66.70 1.51 1.49 58.11 1,477.19
2008 1.77 4.57 59.83 1.52 3.64 30.40 1,220.04
2009 1.91 4.40 64.41 1.58 5.68 36.54 948.05

Source: EPS, DPS, and PPS for Johnson & Johnson and Merck are from Standard & Poor’s
Compustat, Wharton Research Data Services (WRDS)

Table 2.4 Rates of return for Year INJ MRK S&P500
Johnson & Johnson and

Merck stock and the S&P 500 1989 —02896 0.3715 0-2146
02301 0.1854 0.0364

1991 0.6168 0.8786 0.1243
1992 ~0.5513 ~0.7338 0.1052
1993 ~0.0916 ~0.1830 0.0858
1994 0.2449 0.1424 0.0200
1995 0.5846 0.7539 0.1766
1996 —~0.4098 02353 02377
1997 03408 03525 03027
1998 0.2877 0.4097 0.2428
1999 0.1242 ~0.5371 0.2228
2000 0.1397 04119 0.0753
2001 ~0.4312 ~0.3575 ~0.1633
2002 ~0.0780 ~0.0133 ~0.1677
2003 ~0.0212 ~0.1583 ~0.0289
2004 0.2486 ~0.2720 0.1714
2005 ~0.0325 0.0369 0.0677
2006 0.1225 0.4183 0.0855
2007 0.0346 03674 0.1272
2008 ~0.0764 —~0.4508 ~0.1741

2009 0.1085 0.2541 —0.2229
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Table 2.5 Johnson & Johnson corporation balance sheet ($ million)

Assets 2004 2005 2006 2007 2008 2009
Current assets

Cash and cash equivalent $9,203 $16,055 $4,083 $7,770 $10,768 $15,810
Marketable securities 3,681 83 1 1,545 2,041 3,615
Account receivable 6,831 7,010 8,712 9,444 9,719 9,646
Inventory 3,744 3959 4889 5,110 5,052 5,180
Deferred taxes on income 1,737 1,845 2,094 2,609 3,430 2,793
Prepaid expenses and other receivable 2,124 2,442 3,196 3,467 3,367 2,497
Total current assets 27,320 31,394 22975 29945 34,377 39,541
Marketable securities—noncurrent 46 20 16 2 - -
Property, plant and equipment, net 10,436 10,830 13,044 14,185 14,365 14,759
Intangible assets, net 11,842 12,175 28,688 28,763 27,695 31,185
Deferred taxes on income 551 385 3,210 4,880 5,841 5,507
Other assets 3,122 3,221 2,623 3,170 2,634 3,690
Total assets 53,317 58,025 70,556 80,954 84,912 94,682

Liabilities and shareholder’s equity
Current liabilities

Loans and notes payable 280 668 4,579 2,463 3,732 6,318
Account payable 5,227 4,315 5,691 6,909 7,503 5,541
Accrued liabilities 3,523 3,529 4,587 6,412 5,531 5,796
Accrued rebates, returns, and promotion 2,297 2,017 2,189 2,318 2,237 2,028
Accrued salaries, wages, and 1,094 1,166 1,391 1,512 1,432 1,606
commissions

Taxes on income 1,506 940 724 223 417 442
Total current liabilities 13927 12,635 19,161 19837 20,852 21,731
Long-term debt 2,565 2,017 2,014 7,074 8,120 8,223
Deferred tax liability 403 211 1,319 1,493 1,432 1,424
Employee-related obligations 2,631 3,065 5,584 5402 7,791 6,769
Other liabilities 1,978 2,226 3,160 3,829 4,206 5,947

Shareowners’ equity
Preferred stock—without par value - - - _ — _

Common stock—par value $1.00 3,120 3,120 3,120 3,120 3,120 3,120

Net receivable from employee stock plan —11  — - - - -

Accumulated other comprehensive —515 =755 —2,118 —693 —4955 —3,058
income

Retained earnings 35,223 41,471 49,290 55,280 63,379 70,306

Less: common stock held in treasury 6,004 5,965 10,974 14,388 19,033 19,780

Total shareowners equity 31,813 37871 39318 43319 42,511 50,588

Total liabilities and shareholders’ equity 53,317 58,025 70,556 80,954 84,912 94,682

research and development, interest, and selling, general, and administrative
expenses.

Table 2.5 presents JNJ’s balance sheet for 2004—2009. Total assets are divided
into current and fixed assets. Again, the current assets are those assets that can be
converted into cash in a year or less; fixed assets such as land cannot be turned
quickly into cash. The liabilities section is separated into liabilities and
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Table 2.6 Income statement for Johnson & Johnson corporation ($ million)

(Dollars in millions except per

share figures) 2004 2005 2006 2007 2008 2009
Sales to customers $47,348 $50,514 $53,324 $61,095 $63,747 $61,897
Cost of products sold 13,422 13,954 15,057 17,751 18,511 18,447
Gross profit 33,926 36,560 38,267 43,344 45236 43,450
Selling, marketing, and 15,860 16,877 17,433 20,451 21,490 19,801
administrative expenses
Research expense 5,203 6,312 7,125 7,680 7,577 6,986
Purchased in-process research 18 362 559 807 181 -
and development
Interest income —195 —487 —829 —452 —361 -90
Interest expense, net of portion 187 54 63 296 435 451
capitalized
Other (income) expense, net 15 —214 —671 1,279 —1,015 547

21,088 22904 23,680 30,061 26,307 27,695

Earnings before provision for 12,838 13,656 14,587 13,283 16,929 15,755
taxes on income

Provision for taxes on income 4,329 3,245 3,534 2,707 3,980 3,489
Net earnings 8,509 10,411 11,053 10,576 12,949 12,266
Basic net earnings per share $2.87 $3.50 $3.76 $3.67 $4.62 $4.45
Diluted net earnings per share — $2.84 $3.46 $3.73 $3.63 $4.57 $4.40

stockholders’ equity. GM’s liabilities include long-term debt, current liabilities
such as accounts payable, and deferred taxes. Stockholders’ equity consists of
common stock and paid-in surplus, preferred stock, retained earnings, and other
adjustments. Note that total assets equal the sum of total liabilities and equity.

Table 2.6 displays JNJ’s income statement for both 2004-2009, showing the
firm’s profit after expenses are subtracted from revenues. To determine gross
profits, the costs of goods sold are subtracted from net sales. Operating income is
then calculated by deducting selling and administrative expenses, debt amorti-
zation, and depreciation. Earnings before interest and taxes (EBIT) are next
obtained by adding other income to operating income, and interest is subtracted
to get earnings before taxes (EBT). Finally, net income is obtained by
subtracting the provision for income taxes and adding earnings in unconsoli-
dated subsidiaries and associates. Both earnings per share and dividends per
share also are reported.

Financial Ratio Analysis

To help them analyze balance sheets and income statements, financial managers
construct various financial ratios. There are five basic types of these ratios: leverage
ratios, activity ratios, liquidity ratios, profitability ratios, and market value ratios.
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Table 2.7 Financial and market ratio calculations for JNJ, 2009 (dollars amounts in millions)

1. i __ _CurrentAssets __ $39.451 _ PN .
Currentratio = = ILAsER . = o2o5r = 1.82 (liquidity ratio)
2 __ Cost of Goods sold __ $18,447 activi atio)?
Inventory turnover = = V=RERESOE = S = 3.561 (activity ratio)
. . Q ati~ — Totaldebt __ $42,670 ’ o
3 Total debt to total asset ratio = g i C3c = Sorees = 0.451(leverage ratio)
. - Neti _ $12,266 _ T .
4. Net profit margin = “gHietee = ere = 0.198 (profitability ratio)
__ Netincome __ $12,266 __ . s .
5 Return of total asset = 73 ot = gerer = 0.129 (profitability ratio)
6 Price / earnings ratio = _Treepershate $6441 — 14.474 (market value ratio)
€arnings per share 5
7 dividend per share __ $1.93 __

Payout ratio = 0.434 (market value ratio)

carnings per share — $4.45 7

“From 10 K
From Compustat

Let us use Merck (MRK) and Johnson & Johnson data to calculate a number of
these ratios and discuss their significance.

Table 2.7 shows how financial ratios are derived from the 2009 balance sheet
and income statement. The information for the current ratio comes from the assets
side of the balance sheet. The ratio for JNJ is 1.82, which means that 1 dollar in
current liabilities is matched by 1.82 dollars in current assets. To calculate the
inventory turnover ratio, we use cost of goods sold from the income statement and
inventories from the current assets in the balance sheet. The resulting ratio (3.561)
reveals how often the average value of goods in inventory was sold in 2009.

The total debt to total assets ratio is derived from the balance sheet; it indicates
that about 45.1 % of JNJ’s assets are financed by debt. Data to calculate the net
profit margin come from the income statement. JNJ’s profit margin is .198, that is,
about 20 cents out of every dollar of sales is profit (net income). ROI (return on
investment) is more accurately described as return on total assets; it is calculated
from information in both the income statement and the balance sheet. The resulting
figure for JNJ is 12.9 %.

The price/earnings (P/E) ratio is calculated by taking the price per share divided
by the earnings per share (EPS). Although the price per share does not appear in the
balance sheet or the income statement, it can be found in stock reports in
newspapers. The EPS is then found by dividing net income by the number of
common shares. (The ratio cannot be calculated if the firm experienced losses.)
The P/E ratio for JNJ is 14.474.

Finally, the payout ratio is calculated by dividing the price of the stock by the
dividends per share (DPS). DPS is the value of dividends paid out divided by the
number of shares of common stock. This ratio reveals that JNJ paid out about
0.434 % of its earnings in dividends.

The seven ratios discussed in Table 2.7 for both Johnson & Johnson and Merck
during 2004-2009 are presented in Table 2.8 following the method discussed in
Appendix 2. Line charts in terms of data presented in Table 2.8 are presented
in Figs. 2.17, 2.18, 2.19, 2.20, 2.21, 2.22 and 2.23. By using these seven graphs, we
now compare the financial ratios of JNJ to those of Merck.
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Fig. 2.17 Current ratio for JNJ and MRK

As mentioned above, there are five basic types of financial ratios. Liquidity
ratios measure how quickly or effectively the firm can obtain cash. If the bulk of
a firm’s assets are fixed (such as land), the firm may not be able to obtain enough
cash to finance its operations. The current ratio, defined as current assets divided by
current liabilities, is used to gage the firm’s ability to meet current obligations. If the
firm’s current assets do not significantly exceed current liabilities, the firm may not
be able to pay current bills, because although current assets are expected to generate
cash within 1 year, current liabilities are expected to use cash within that same 1-
year period. In Fig. 2.17, this ratio is graphed for both Johnson & Johnson and
Merck for the years 1990-2009. As the figure reveals, JNJ had a higher current ratio
almost the entire time with the exception of 1998 when its current ratio was1.364,
while Merck’s was 1.685.

Leverage ratios measure how much of the firm’s operation is financed by debt.
Although some debt is expected, too much debt can be a sign of trouble. One indicator
of how much debt the firm has incurred is the ratio of total debt to total assets, which
measures the percentage of total assets financed by debt. Figure 2.18 shows that
Johnson & Johnson had a greater share of its assets financed by debt than did
Merck over most of the 1977-2009 periods. This fact is not necessarily a reason for
concern unless Johnson & Johnson’s leverage ratio was too high in absolute terms.
The general trend shows that both firms increased their debt during the period,
particularly from 1985 to 1998, and that a sharp increase occurred from 1987 to 1992.

Activity ratios measure how efficiently the firm is using its assets. Figure 2.19
graphs the inventory turnover ratio for each firm; it is found by dividing cost of
goods sold by average inventory. This ratio measures how quickly a firm is turning
over its inventories. A high ratio usually implies efficiency because the firm is
selling inventories quickly. This ratio varies greatly with the line of business,
however. A supermarket must have a high turnover ratio because it is dealing
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Fig. 2.18 Total debt to total assets ratio for JNJ and MRK
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Fig. 2.19 Inventory turnover for JNJ and MRK

with perishable goods; in contrast, a jewelry store selling diamonds has a much
lower turnover ratio. The seasonality of the product must also be considered. Auto
dealers have high inventories in the fall, when the new autos arrive, and lower
inventories in other seasons. On the other hand, Christmas tree dealers have rather
low inventories in August!

Profitability ratios measure the profitability of the firm’s operations. One of
these ratios is the return on total assets, defined as net income divided by total
assets. This ratio, often abbreviated ROA, measures how much the company has
earned on its total investment of financial resources. Looked at in another ways, it
measures how well the firm used funds, regardless of how the firm’s assets are
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Fig. 2.20 Return on total assets for JNJ and MRK
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Fig. 2.21 Net profit margin for JNJ and MRK

divided into fixed and current assets. As Fig. 2.20 suggests, Merck had a higher
ROA than Johnson & Johnson until 2004-2007.

The net profit margin, defined as net income divided by net sales, is another
measure of profitability. This ratio gages the percentage of sales revenue that
consists of profit. This ratio varies for different industries; a successful supermarket
might have a ratio of 20 %, whereas most manufacturing firms tend to have ratios
around 8 %. Although many Americans believe that corporations make a profit of
25 cents or more on each dollar of sales, the average net profit ratio for the Fortune
500 industrial firms in 1981 was 4.6 %. The net profit margins for Merck and
Johnson & Johnson are presented in Fig. 2.21.
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Fig. 2.22 Payout ratio for JNJ and MRK
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Fig. 2.23 Price/earnings ratio for JNJ and MRK

An indirect profitability indicator is the payout ratio, which measures the
proportion of current earnings paid out in dividends. This ratio, which is expressed
as dividends per share divided by earnings per share, can fluctuate widely because
of the variability in earnings per share. . The reason, for example, why the payout
ratio was so high for Merck in 1981 is that earnings per share were low. The payout
ratios for Merck and Johnson & Johnson are illustrated in Fig. 2.22.

Market value ratios measure how stock price per share is related to either
earnings per share or book value per share. The price/earnings ratio, or P/E, is
shown in Fig. 2.23. This ratio, defined as the price per share of a stock divided by
the earnings per share, is usually reported in stock quotations in newspapers such as
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the Wall Street Journal every day. However, you should be careful in looking at P/E
ratios because a high ratio can be the result of low earnings. This seems to have
been the case for Merck in 2007. Moreover, firms calculate earnings per share
differently, making comparisons of P/E ratios between firms difficult or even
misleading.
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