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Preface

In Europe it has long been the practisc to publish small books
known as manuals, giving a condensed and succinct treatment of the
subject as an aid to the student in summarizing the more claborate
and detailed contents of a large textbook. Halfway between an article
in an encyclopedia and the often discursive texts studied in the class-
room, these manuals fulfil a real need; they winnow fundamental prin-
ciples from a mass of material, give with incisive clarity the contours
of the ground already covered and leave with the reader a definite
framework which later he may fill in by further practical contact with
the subject in real life. In America there has been a noticeable gap in
educational literature which now happily will be filled in part by the
excellent series of small books published by Barnes & Noble, Inc.

The present volume on statistics does not aim to be a compre-
hensive treatise on the subject. On the contrary it gives the distilled
essence of material which might well require one or more large volumes
for a full discussion. For that very reason it ought to be a most useful
tool in the hands alike of students and people actually engaged in
statistical work, wherever the particular field of activity may happen
to lie. The formulas and examples given in it will be ample for the
needs of most workers, whether they be concerned with financial, in-
dustrial, commercial, social, or educational statistics. Of necessity there
is a minimum of verbiage; no formula is included that has not practical
applications; the mathematical aspects are not stressed; the philosophy
of the subject and many recondite byways are not explored. Thus the
reader is spared the need of hunting back and forth to find the special
help which he needs on his concrete problems in daily life. To all
statistical workers this little volume will be as indispensable as an
adding machine.

JUSTIN H. MOORE, Professor of Law
School of Business and Civic Administration
The College of the City of New York
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CHAPTER I
STATISTICAL SERIES

Definition of Statistical Method

Statistical Method is a technique used to obtain, analyze and
present numerical data.

Elements of Statistical Technique
The elements of statistical technique include the:

1. Collection and assembling of data.
2. Classification and condensation of data.
3. Presentation of data in:
a. textular form.
b. tabular form.
¢. graphic form.
4. Analysis of data.

Characteristics and Limitations of Statistical Methods

1. Statistical method is the only means for handling large
masses of numerical data.

2. Statistical technique applies only to data which are reducible
to quantitative form.

3. Statistical technique is objective. The results, however,
cannot but be affected by the necessarily subjective interpretation

4, Statistical technique is the same for the social as for the
physical sciences; i.e., economics, education, sociology and psy-
chology as contrasted with biology, chemistry and astronomy.
Method and technique apply alike to these divergent fields.

Statistical Series

In order to analyze numerical data, it is first necessary to
arrange them systematically. The data may be arranged in a
number of different ways. Technically an arrangement is called
a distribution or series. An example of each type of distribu-
tion is shown below:

When data are grouped according to: The resulting series is called a:
1. Magnitude Frequency distribution
2. Time of occurrence Time series
3. Geographic location Spatial distribution



2 STATISTICAL METHODS

In addition there is a number of special types of distributions
in which the data may be arranged by kind or by degree.

The Frequency Distribution
Definition
The frequency distribution is an arrangement of numerical
data according to size or magnitude.
Construetion
A frequency distribution is constructed in the following
manners;
1. Using the range of the data (the interval between the high-
est and the lowest figure) as a guide, the data are divided into
a number of convenient sized groups. The groups are called
class intervals (compare table 1, column 1).1 |
The size of the class interval is dependent upon the number of
values to be included in the distribution. The range of the values
(difference between the highest and lowest values) is determined
and is divided by the number of class intervals desired. The
resulting size is rounded off. Few class intervals are used when a
limited number of values are included and a large number when
the distribution is to be compiled from many values. The most
efficient number of class intervals usually lies between ten and
twenty groups.
Otherrequirementsfor the determination of the classinterval are:

a. The class intervals should not overlap;

0-49, 5-9.9 etc.,, should be used in preference to
0-5, 5—10, ete.

b. When the values tabulated coincide with the integers or
with selected values, these values should generally constitute
the midpoints of the groups.

¢. When possible the class intervalsshould be of a uniform size.

2. The groups are then placed in a column with the lowest
class interval at the top and the rest of the class intervals
following according to size.

3. The data are then scored. Each figure is checked once next
to the class interval into which it falls (see tally, table 1).2

Graphic Presentation of Frequency Distribution

If two lines are drawn perpendicular to one another and are
divided according to a scale of values, given data may be repre-
sented by reference to the scale. The horizontal line is known as
the X axis and the vertical line as the Y axis. If the values for

1 Ag a preliminary step the raw data may be arranged aocording to size. The lﬂl’ie‘; is then
oalled an array.

2 In sooring data an efficient procedure is to connect the first and fourth score by the fifth.
Using this procedure totals are obtaned merely by adding the resulting units multiplying by
five and sdding the odd scores (see Table 1). A tally of this type stves time in counting
frequencies and also eliminates possible i fes.




STATISTICAL SERIES 3

Table 1 — Score Sheet
City Tax Rate of “True'" Valuation in 261 Cities in the United States, 1927

Rate Per Total Number
Thousand Dollars of Cities
(Class Intervals) Tally (frequency)

4- 7.99 IhY 5

8-11.99 N TN TN 15

12 - 15.99 M TN I Y PN PRI TRY TN TG 46
16 - 19.99 TN PN TR PN TSI TG NG P PR TND TN TR TN T 68
20 - 23.99 NI TN TNT TS U T DY TR TN PR PNY 58
24 - 27.99 NI THd PR TN DR T 1T 32
28 - 31.99 NI THY NS N T 22
32 - 356.99 M M 10
36 - 39.99 Wz 2
40 - 43.99 " 2
44 - 47.99 0
48 - 51.99 1 1

261

Source: United States Department of Commerce, Financial Statistics of Cities,
1927, Table 23.

a point are given the point may then be located on the graph.
For example, in figure 1 the point X = 2, Y = 3 may now be locat-
ed at the point marked a.

t1g. 1—Location of Plotted point X =2, ¥ =8.



4 STATISTICAL METHODS

If the two axes are now marked in the units of the given data
the frequency distribution may be presented graphically (pic-
torially).

1. The class interval grouping which will be termed the inde-
pendent variable is placed on the X (horizontal) axis and
the frequency or dependent variable is placed on the Y
(vertical) axis.!

2. The number of cases (frequency) is plotted at the midpoint
of each respective class interval at the appropriate horizon-
tal level as indicated by the scale on the l;)axis.’

3. When connected the plotted points form a frequency poly-
gon.

4. Rectangles may be constructed by using as the width the
size of the class interval and as the height the frequency in
each class interval. The rectangles form an histogram (also
known as a rectangular frequency polygon).

Number
[}
Cities

L S

N\

.

%4 8 12 ‘o 20 24 28 B2 t06 4D A 4B %2
Tax Rate Per Thousand

Fig. 2—Distribution of Tax Rates on “True” Valuation
for 261 Cities in the United States, 1927.

Cumulative Frequency Distribution

A distribution in which the frequencies are cumulated is known
as an ogive. Examples of the ogive are shown in tables 2a and 2b.

1 The distanee along the X axis is called the abscissa while that along the Y axis is ealled

the ordinate.
3 A cross sectional background or ruling may be used to aid in this work.



