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Preface

The writing of this book was undertaken after a discussion with my former
immediate supervisor, who travels around the United States and abroad pre-
senting seminars on sales forecasting. In our discussion, he indicated that many
of his seminar attendees expressed a need for some type of review text on basic
business statistics. Thus, the idea of the book was born. Of course, it can be used
for other purposes as well. It particularly lends itself to usage as a textbook for
a beginning college course in statistics.

Within the covers of this book can be found many of the more common every-
day statistical problems encountered by a busy managerial person. To help solve
those problems, the following are included:

1. Excellent reference sources

2. Construction of Indexes

3, Detailed explanation of the Consumer Price Index. This is particularly
important since so many of the people in the United States are directly
affected by it in terms of Social Security payments and cost of living
adjustments found in union contracts.

Time series analysis
Seasonal analysis
Elements of probability
Regression and correlation analysis
Statistical tests of significance
9. Analysis of variance
10. Bayes’ theorem and decision making

| am grateful to the Literary Executor of the late Sir Ronald A, Fisher, F.R.S.,
to Dr. Frank Yates, F.R.S., and to Longman Group Ltd. London, for permission
to reprint tables from their book Statistical Tables for Biological, Agricultural
and Medical Research. (6th edition, 1974).

[ also wish to thank Pat Mansfield and Joe!l Stein of Van Nostrand Reinhold,
who helped me in editing the manuscript.

XN

ISABEL S. PATCHETT
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1 Data Sources and Presentation

Finding a particular statistic can be very simple if you know where to look—and
very hard if you do not. Often, business executives must obtain data quickly,
but have little time to search them out. The purpose of this chapter therefore is
to direct readers who need certain statistical and financial information to the
proper sources. Data, once collected, must often be displayed in graphic form.
This is discussed in the latter part of the chapter.

DATA SOURCES

Statistics are published by both government and private sources. The United
States government probably publishes more statistics than any other government
in the world. States and cities also prepare statistics. On the international level,
there are several data sources. One of the leading suppliers is the Statistical Office
of the United Nations, Department of Economic and Social Affairs.

United States Government Publications

Decennial Reports. Every 10 years the Bureau of the Census conducts a national
survey of population and housing. A large number of reports are published as a
result. Current Population Reports gives information categorized by such charac-
teristics as age, income, and sex. It also gives projections of population trends by
state, age, sex, and so on. Table 1.1 shows annual projections of the population
of the United States.

In the projection of population trends, assumptions must be made about such
factors as future mortality trends, fertility levels, and net immigration (i.e., imi-
gration minus emigration). The Bureau of the Census uses three series, each pre-
dicting a different level of future population. For example, Series I1 predicts that
the population of the United States will be 260 million by the year 2000, while
Series 1II projects 246 million. See Figure 1.1.
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4 STATISTICAL METHODS FOR MANAGERS AND ADMINISTRATORS

Year Series 1) Series 11 | Serjes III
ESTIMATES -,
oW
1930%....... 123,188
1935 ....... 127,362
19402....... 132,594
1945....0.0 140,468
1950..... A 152,271
1955........ 165,931
1960....... . 180,671
1965........ 194,303
1970...... . 204,878
1975........ 213,540
1976.. 00000 215,118
PROJECT IONS
A \
1980........ r 224,066 222,159 220,732
1985........ 238,878 232,880 228,879
1990........ 254,715 243,513 236,264
1995........ 269,384 252,750 241,973
2000....,... 282,837 260,378 245,876
2005........ 297,600 267,603 248,631
2010....... . 315,248 275,335 250,892
2015......0. 334,708 283,164 252,548
2020........ 354,108 290,115 253,011
2025, 50000 373,053 295,742 251,915

!Excludes Alaska and Hawaii.

2The figure excluding Alaska and Hawaii is
132,122.

Fig. 1.1 Projections of the population of the U.S. 1977-2050. (in thousands. as of July 1.
Includes Armed Forces overseas)

SOURCE: Current Population Reports—Population Estimates and Projections, Series P-25,
#704, p. 6, U.S. Dept. of Commerce, Bureau of the Census.

Annual Publications. The Statistical Abstract of the United States has been
published annually since 1878 by the U.S. Department of Commerce. It is a
summary of statistics on the social, political, and economic organization of the
United States. The volume is designed to serve as a convenient statistical refer-
ence. Its data are selected from many publications, both government and private,
It also assists readers in locating additional sources of information. Subjects listed
in the index include among others agriculture, education, energy, foreign aid,
foreign commerce, law enforcement, national defense, population, and veterans
affairs,

The Bureau of Labor Statistics (BLS) publishes a Handbook of Labor Statis-
tics that includes information on labor force, employment, unemployment,
hours, productivity and unit labor costs, comprehensive price and living condi-
tions, unions and industrial relations, occupational injuries and illnesses, foreign



DATA SOURCES AND PRESENTATION 5

labor statistics, and general economic data. It is published annually, with

monthly updatings.

A good source reference for data on industries in the United States is the {/.§,
Industrial Outlook published annually by the Industrial Economic Bureau of the
U.S. Department of Commerce. The 1981 edition lists 200 industries with pro-
jections to 1985. Industries, which are arranged by Standard Industrial Classifica-

agriculiure

Sou
Subject Tabuler Areas to Which | Freguency Sor By,
Detail Data Apply op. 328339 )
=
AGRICULTURE'
Farms All farms, farms with sales of $1,000 or | Counties Every B 24, Ayricul:ur_e Census,
more. 1969; 1974 years? 1974 Preliminary
Acreage: Reports,> * 1able 1.
Land in farms; average size Census Bureau.
Farms with sales fess than $2 500
Cropland:
Farms; acreage
Farm production expenses
Value of agricultural products sold
Average per farm, crops, including
nursery preducts and hay; farest
products; livestock, poultry, and
their products
Animals on place:
Cattle and calves, hogs and pigs;
chickens, 3 rionths or older
Farms with sales of $2,500 or more: Counties Every 5 Ibid., table 7.

1969; 1974:
By sales, in 6 dollar ranges
Organization:

Iindividual or family; partner-
ship; corporation, inciuding
family owned, other

Farms; value:
Farm-related income
Ralated expenses
Off-farm income
Farms with grain storage facilities
of 1.000 bushels or more
Farms; animals on place:
Heifers and heifer calves
Far beef and beef cow
replacemant
For milk cow replacement

Steers and bulls, including calves

Lambs under 1 year old

Ewes, 1 year or older

Sheep and tambg shorn

years

tThe Department of Agriculture, in cooperation with varidous State
stavisticsl of crop and livestock raporting services, assists in the retease
of numarous annual summaries covering specific crop production, live-
stock and poultry operations, and characteristict of farming anterprisas
within individual States, Since subjects vary widely according to State,
these reports are not described In this directory.

?in years snding in 2 and 7 after the next cansus, 1o be taken for
1978.

* As this directory went to print, final reports from the 1974 Census
at Agriculture wece being rsieased; they are asssntially similar to the
19689 census final reporms and the 1974 praliminary reports described in
this directory, but some differances occur, and table numbers are not
identical. For further information about final reports from the 1974
censuy, cansult the Buresu of the Census Catalog (Bibliography No. 176)
of write to the Chief, Agriculrure Division, Bureau of the Cansus, ‘Wash-
ington, D.C. 20233.

*Data vary in individual reports.

Fig. 1.2 Directory of Federal Statistics for Local Areas-—Agriculture.
SOURCE: The Directory of Federal Statistics for Local Areas, Bureau of the Census.



6 STATISTICAL METHODS FOR MANAGERS AND ADMINISTRATORS

tion (SIC) code, range from basic mining to services such as banks. Each industry
description is authored by the Department of Commerce’s industry expert in
that field.

The Directory of Federal Statistics for Local Areas, published by the Bureau
of the Census, presents information on areas ranging in size from Standard Metro-
politan Statistical Areas (SMSAs) and counties to city blocks. The more than
100 areas include fishery districts, harbors, low-income neighborhoods, oil and
gas districts, and rural areas. The reports, which include information published
from 1966 through 1976, cover the entire United States broken down by area.
The information is arranged by subject headings: Tabular Detail, Areas to Which
Data Apply, Frequency, and Sources. See Figure 1.2,

Another helpful publication is the quarterly Bureau of the Census Catalog. Its
contents are summarized in an annual volume that is updated monthly. It lists
publications, data files, special tabulations, material on microfiche, summary
tapes, and processing centers. Subjects covered include housing and construction,
geography, agriculture, manufacturing, population, retail and wholesale trade,
and transportation,

Monthly Publications. The Survey of Current Business, published monthly by
the U.S. Department of Commerce, comes in two sections. The first gives current
business statistics on some 2500 series such as gross national product, new plant
and equipment expenditures, United States international transactions, personal
income by source, commodity prices received by farmers, and producer prices.
The second section discusses the current business situation, presents articles
written by experts, and gives information on such timely topics as plant equip-
ment expenditures, national income and product tables, and United States
international transactions.

Historical data on the series shown in The Survey of Current Business are pub-
lished every 2 years in Business Statistics. The 1977 issue (the latest as of fall
1981), the twenty-first biennial edition, presents data for most series on an
annual basis for 1947-76 and monthly for 1973-76. The appendix provides
monthly or quarterly data for earlier periods for over 400 of the more important
series,

Publications of Private Organizations

There are many good statistical sources published by private organizations. Those
mentioned here are but a few of those available.

The Financial Market Place (R.R. Bowker Co., 1972) is a directory of major
corporations, institutions, services, and publications.

The seventh edition of the Directory of Business and Financial Services (Spe-
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cial Libraries Association, 1976) deals exclusively with information services that
provide continuous coverage of some facet of business activity,

Business Information Sources (University of California Press, 1976) includes
such subjects as methods of locating facts; basic time-saving sources; locating
information on companies, organizations, and individuals; basic United States
statistical sources; industry statistics; foreign statistics and economic trends;
investment sources; United States business and economic trends; and business in
American society.

The Dow Jones-Irwin Business Almanac, Nineteen Eighty-One (Dow Jones-
Irwin, 1980) contains information on major legislation enacted, regulatory
agencies, finance and accounting, largest corporations, executive recruiting or-
ganizations, stock market, commodities market, money and financial institutions,
banks and other financial institutions, and advertising and the media.

Information on international data bases may be obtained from the Informa-
tion Market Place, 1978-79 (R.R. Bowker Co., 1978). It provides quick reference
to major products and services comprising the international information industry,
as well as a trade directory of suppliers and services directed to the industry.

Encyclopedia of Business Information Sources (Gale Research Co., 1980) is a
detailed list of primary subjects of interest to management personnel including
record source books, periodicals, organizations, directories, handbooks, and
bibliographies.

Sales & Marketing Management produces a two-volume Annual Survey of
Buying Power. It is helpful to management personnel seeking information on
retail sales and effective buying power for American and Canadian geographic
markets. Part I, which is published each summer, gives information on annual
changes in geographic markets such as American metropolitan areas, counties,
cities, and states. It also gives a survey of Canadian buying power. Part II, pub-
lished in the fall, presents an analysis of change in United States metropolitan
markets and a 5-year projection of American and Canadian markets. An analysis
of American newspaper and television markets is also presented.

Newsletters

Several major national banks issue newsletters on economic and business affairs,
Chase Manhattan Bank, N.A. publishes Business In Brief bimonthly. Morgan
Guaranty Survey is produced monthly by Morgan Guaranty Trust Co. of New
York, and First National Bank of Chicago produces the bimonthly First Chicago
World Report. Regional banks also publish similar information; for example,
Hartford National Bank & Trust Co. publishes Comments, a quarterly newsletter
about the Connecticut scene. The newsletters can be found in the business sec-
tion of most large city libraries. In addition, in most cases they can be obtained
by writing directly to the bank.
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PRESENTATION OF DATA

Many functional areas of a business enterprise employ statistics in organizing and
controlling various activities. Production is concerned with meeting requirements
set by management, such as scheduling. Market research needs to know what
consumers will buy in order to project sales for a product. Accounting is con-
cerned with sales, income, taxes, profit, etc. All of the areas can reach meaning-
ful conclusion from data if it is properly presented.

Data may be presented either graphically or in a table.

Table Format

In preparing data in tabular form, certain rules should be followed:

1. Number tables in sequence—Table 1, Table 2, etc. When a work is divided
into chapters, number tables according to chapter number—Table 1.1 in
Chapter 1, Table 2.1 in Chapter 2, etc,

2. Label heading of table clearly.

. Label columns with proper descriptions (see Table 1.2).

4. If figures are in millions, instead of indicating “1,000,000,” for example,
it is often easier to drop the last six digits and use “1.”” Under the column
heading or in a footnote, indicate how numbers are reported, i.e., “(Mil-
lions of Dollars).”

5. When information is taken from a source, be certain to give proper credit,

(V8]

Graphic Format

Data may be presented graphically, using the arithmetic scale, in several ways
including line graphs, bar charts (simple, component, and two-directional), and
pie charts. The semilog scale is used mainly for line charts.

Arithmetic Scale

The arithmetic scale has the following characteristics:

1. Divisions on arithmetic scale are equidistant on both ¥ (vertical) and X
(horizontal) axis.

2. Equal distances represent equal amounts.

3. Data plotted on the Y axis increase or decrease in magnitude from nrigin
of zero.

4. Years progress from left to right on the X-axis.

One series of data (simple line chart) or several related series (multiple line
chart) may be produced.
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Table 1.2. Manufacturing and Trade Inventories, Book Value,
End of Selected Years 1948-76.

Selected Inventories, Book Value, End of Period
Years (8 Millions)
1948 $ 51,985
1956 86,183
1963 104,382
1971 187,087
1976 306,412

Source: Business Statistics, 1977 Edition, p. 27.

Line Graph. Arithmetic graph paper is used when it is desired to show an
absolute amount of change (as opposed to percent change) from period to period
(See Table 1.3). Figure 1.3, net exports of United States goods and services in
actual dollars, illustrates the use of arithmetic graph paper and a simple line
chart. This time series measures the exports less imports of goods and services.
Exports of goods and services are included in the gross national product (GNP)
because they are produced by the nation’s economy. The GNP is the market
value of goods and services produced by labor and property supplied by the
residents of the United States before the deduction of depreciation charges and
other allowances for business and institutional consumption of capital goods.
Other business products used up by business are deducted. Since imports of
foreign goods and services are included in the purchases of the various market
groups (consumer, government, etc.) distinguished in the GNP breakdown, they
must be deducted from the sum of these purchases to derive a measure of output
attributable to the nations’s economy.

Tabte 1.3. XYZ Co., Arithmetic Progression of Sales
(Thousands of Dollars}

Year Sales % Change
1968 $200 -
1969 220 10.0
1970 240 9.1
1971 260 8.3
1972 280 7.7
1973 300 7.1
1974 320 6.7
1975 340 6.3
1976 360 59
1977 380 5.6

1978 400 5.4
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Fig. 1.4 Vertical bar chart.

Bar Chart. Bar charts may be simple (showing one series) or multiple (showing
more than one series). They may be vertical or horizontal.

Vertical bar chart. The data to be presented are shown on the Y-axis and the
identifying characteristic, such as years or percent change, are shown on the X-
axis. Figure 1.4 is a vertical bar chart showing the number of building permits
issued in the United States from 1970 through 1977. Building permits provide
some indication of the activity in residential building in advance of actual
construction.

Horizontal bar chart. A horizontal bar chart shows several classes of a particu-
lar group with a common characteristic (unit measure). See Figure 1.5,

Multiple bar chart. A multiple bar chart shows more than one series, See Fig-
ure 1.6.

Pie Chart. If relative sizes of components of a total are to be emphasized, a pie
chart is useful. The total area of the pie equals 100%. The pie chart in Figure 1.7
shows the estimated United States government budget receipts by source for fis-



