
This thesis for the B.A. degree, 

by

Sarah Elizabeth Smith

has been approved for the 

Department of Sociology

by

Q. O&
L Lpd>



THE

IMPORTANCE

OF

STATISTICS

TO

SOCIOLOGY

BY

SARAH ELIZABETH SMITH

A

THESIS SUBMITTED TO

THE FACULTY OF CARROLL COLIEGE

IN PARTIAL FULFILLBENT OF THE REQUIREMENTS FOR

THE DEGREE OF BACHELOR OF ARTS

DEPARTMENT OF 30CI0L0FY

APRIL 1966



>ts

FOR MY -MOTHER



TABLE CF CONTENTS

Chapter

I. Mathematical Methods

A. Basic Statistical Concepts

B. Mathematical Notation

C. On Describing Distributions

D. Index Numbers

E. Probability

II. Statistics in Sociology

A. Introduction

B. Statement of the Problem

C. What is Sociology?

D. Nature of Statistics

S. A Justification

III. The Necessity of Sociological Statistics

Bibliography



CHAPTER I

MATHEMATICAL METHODS
i1 “iJOtI?W lac • Ali ® ' .p i?; ’ A > *i £ * J. ** r ■ 4 av •"• v

A* Basic Statistical Concepts

When w® ask questions such as "What fraction

of all smokers prefer cigarette brand A?", "What
n»ol«»S it the ttrv©

fraction of all rural homes have running water?", 

of "What fraction of all brand A coffee cans really 

contain one pound?" we are dealing with statisti

cal problems. To solve these problems a three step

procedure is followed. The first step is to con- 
lew whicn >111 fee dealt wits' in a later aection.)
struct the experiment or determine the sampling 

procedure. This consists in choosing questions 

which will give you the exact information you 

seek, excluding as much as possible any possibility 

of ambiguity. The second step is the collection 

and analysis of the data from the questionaires, 

or one of the other data-gathering devices.

Before mentioning the third step, it is ne

cessary to explain two statistical concepts, the 

population and the sample. A statistical popu

lation is a set of data containing all possible 

observations of a oarticular phenomena. An ex

ample of a population would be the set of all 

present college seniors in the nation. (This is
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an example of a finite population. An example of 

an infinite population would be the set of all 

college seniors oast, present, and future.) A 

statistical sample is a set of data containing part 

but not all possible observations of a particular 

phenomena. An ex mole of a sample would be the 

set of all college seniors at Harvard, Vassr,

Yale, and Carroll College. Because of the obvious 

difficulties involved in the airvey of a pooulation, 

it is customary to take a survey only of a repre

sentative sample, and from it make inferences 

about the entire population. (How to determine 

exactly what a representative sample is is a prob

lem which will be dealt with in a later section.)

The third step in the procedure is thus the 

making of inference about the population based upon 

information contained in the sample.

Statistics is the study of the methods used 

in solving the type of problems mentioned above, 

and may be defined as "a branch of applied mathe

matics concerned with the extraction of informa

tion from numerical data and its use in making 

inferences about a population from which the

data are obtained.

In order to be able to properly make the

^■William Mendenhall, Introduction to Stat ist ics 
(Belmont, California: Wadsworth Publishing Co., Inc., 
1964) , p.4.
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above-mentioned inferences it is necessary to study 

a few other mathematical concepts first. (The 

explanation of the methods used in making the

inferences themselves will be treated in a later- 

sect ion. )
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Is import eat to r>i»®ffi©er In computing these notation

B. Mathematical Notation

When we see considering two or more distinct 

elements of a sat of data which are related to 

each other it is customary to express these elements 

and- their relation in terms of a functional 

notation. The symbol which expresses these ele

ments and their relation is called a function. A 

function may be defined ss follows: "Let there 

be a set of values assumed by the independent vari

able x. If to each x in a set, there corresponds 

one or more values of y , then y is said to be a
p

function of x in the set." This is symbollically 

expressed as f(x) equally. Thus in a set of data 

concerning a group of students designated A, B, C... 

If for each student there is a definite or deter

minate grade point average (2.CO, 2.01, 2.34,..,), 

designated as a, b, c,..., for example, then it 

could be said that f(A) ecual a.

Another useful method to be considered is 

factorial notation. This is symbolically expressed 

as nl. (To give an example, 7’.) Now nl is defined

2
John F. Kenney, Mathemet les of Biat 1st j.cs (New 

York: D. Van Nostrand Company, Inc., 1939), p.22,
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as squalling n( n-1)( n-2).. .2x1. (So in ths above 

example 7’, eouals 7x6xpx4x5x2xl equals 5040.) (It 

is important to remember in computing these notations 

that O’, equals 1.) Factorial notations will play 

a very important part in the consideration of

combinations and permutations
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G. On Describing Distributions

This section will be devoted to the simple

graphic expression of the data obtained from a

sample. Given the following table •e

GRADE POINT AVERAGES OF THIRTY
CARROLL COLLEGE FRESHMEN

1.5 2.6 .1.4 . 2.0. 1.4

1.8 2.1 2.6 2.0 1.6

2.4 2.5 2.2 2,0 1.9

2.2 2.0 1.9 2.5 2.9

2.1 2.3 2.0 2.2 2.4

2.2 2.3 1.7 2.2 1.6

it is possible to construct the following table

which is called a frequency distribution:

TABULATION OF RELATIVE FRFLUENCIES

CLASS CLASS BOUNDARIES FREQU£NGY(f)

1 1.35-1.33 3 (3/30)
2 1.55-1.75 3 (3/30)
3 1.75-1.95 3 3/30)
4 1.95-2.15 7 &7/3C)
5 2.15-2.35 7 (7/30)
6 2.35-2.55 4 (4/30)
7 2.55-2.75 2 (2/3C)
8 2.75-2.95 1 (1/30)

(The parenthesized values are called the relative 

frequencies.)
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Now to explain a number of the concepts used 

above. Such frequency distributions are constructed 

by following four rules:

(1) Generally construct 6 to 15 classes

(2) Construct the classes such that no data 

is left out

(3) Construct classes such that an item falls 

in exactly one class

(4) If possible, make the classes of equal 

length

The class frequency can be defined as the number 

of items in a given class. The class limits can b© 

described as the smallest and largest items that 

can go into a. given class and are called the lower 

and upper class limits respectively. (These are 

also called the class boundaries.) (It should be 

noted here that e related concept is the one of 

"real" class limits or boundaries. These are de

fined as th© upper class limit of one class.plus 

the lower class limit of the next successive class 

divided by two, and are essential to the computation 

of the class interval.) The rslative frequency is 

symbolically defined as f/n, where f equals the 

frequency of a given class, and n equals the total 

frequencies of all classes.

The results of this table can also be expressed 

in a pictorial form called a histogram, and these re-
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presentations or histograms will also be extremely 

important wnen we reach the discussion of probability.

For an example of a relative frequency histo-
UI O UU U 'd I iUIi *■» i V • * S A A - »••*«. JL c4 >'

gram, see the next page*
X. n] ,.*i X,

Although these pictorial and tabular representa

tions are extremely useful, there are also several 

numerical expressions for description of data. The 

first group of these are called the measurements 

of central tendency, and consists of three differing 

measurements: Ths mean, the median, and the mode.

The mean of a set of n values is equal to the

sum of' those values divided by n. Thus the mean (x)
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M > M

of a sample with items x1x£...xn is x equals
x^ plus xg plus «ai xn Similarly the mean (A)
_ _ _ •

n

of a copulation with items x,xr...xu is S< equals J- c. O
x^ plus x2 nlus ... xK The formula for finding

________ • d

the mean of data already grouped in a frequency

distribution is fx where f equals the freauency
x

of the item, and x equals the individual item, 

we might also motion the concept of the

weighted mean, which could be defined as the average 

of a set of numbers which are of varying or unequal 

importance in the average. In the following formula,
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x equals the numbers of which we are getting the 

mean, and w equals the weights given the numbers.

The formula for the weighted mean (x^) equals

w^x^ plus wvx; plus •••wnxn
__ _____ __ _r _ _ __ ___ •

w1 plus w2 plus ...wn

The median of a s?t of data is simply the number

in the middle. Symbolically expressed as x , the

median of a set of n items is described as the value

of the n olus 1th item, after th® items have been 
2

put into numerical order. The formula for finding 

the median from a frequency distribution is x equals

L ulus J x C; where L equals th- real lower class
F

limit of the clss:: containing the median, J is equal 

to the number of items in that class which you must 

include in order to reach the median, F is soual 

to the frequency of the class containing the 

median. (The class interval is equal to the 

“real” upper class limit minus the “real” lower 

class limit of the same class.

Th® mode is simply th© item which has th< 

highest frequency, and is for the most part dis

regarded, since it can of:en be hlgnly misleading.

For example, in th© set of data (1, 4, lb, 15, 15,

15, 18, 25) the mode would equal 15, which would 

tell us nothing of the spread orrang© of the other

V S lu 0 s
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Besides the measures of central tendency, trier© 

are also the measures of variability. Ths first of 

these is the range. The range (R) is simply equal 

to the highest value minus the lowest value of the

series. This is not considered a valuable measure

ment because (like the mode) it tells nothing of 

the variation of the values between the highest 

and ths lowest.

The second of these measures is the variance

or standard deviation. The population variance is

equals )2 . and the copulation stsnd-
N

ard deviation is <3- equals i£(x , with
N

to the Individual item,^ equal to the mean,

N the number of items in the population. The 
2 / 2sample variance s ecuals <C( x - x )e . and the

n - 1

equal

and

sample

standard deviation s equals (x - ZlL with x
n - 1

equal to the individual item, ~x equal to the mean, 

and n equal to the number of items in the sample. 

This concept, that of the sample standard deviation, 

is one of the most important in statistics.

Another method of expressing variance is by 

means of the distribution curve. This is obtained

by interpreting the results of a frequency distri

bution in a histogram, and then connecting the mid

points of the tops of the individual rectangles by
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a smooth curve. There are seven main curve types. 

(See next page) See below for the distribution 

curve of the histogram used above.

In the normal distribution, that is, a frequency 

distribution with a normal distribution curve, 96% 

of the items in the sample, or apTCximately 96% 

of the entire population will be within two standard 

deviations of the mean, or symbolically, within the 

range of x - 2 <T~ to x plus 2<T‘„
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NORxVxAL CURVE U-SHAPED CURVE

BIMODAL CURVE LEPTOKURTIC CURVE
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PLALYKURTIC CURVE J-SHAPED CURVE

\.

POSITIVELY SKEWED 
CURVE

NEGATIVELY SKEWED 
CURVE



15

D. Index Numbers

The concept of .index numbers is principally 

used in the comparison of prices, in the ex- 

presslon of the r lations between price, quantity, 

and value. Index numbers ar® thus numbers which 

indicate how two things (usually prices) compare.

Our first consideration is the simple aggrega

tive index, which is defined by the formula:

I equal / on where pn is eaual to the
____ * ICO,
Xpo

given year prices, that is, the year which we 

wish to compare, and pQ is equal to the base year 

prices, that is, the year which we are comparing

with.

The second consideration is the arithmetic

mean of price relatives, which is defined by the

formula: I eaual / p where K is equal
< x 100 
/ P o

...- -.................... - - »
K

to the number of items being considered.

The next consideration is the Laspeyres Index,

or the weighted aggregative index with base year 

weights. This is defined by the formula: I equals

x lffi©. A related formula is the one called
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the Paasch© Index, or the weighted aggregstivi 

index with given year weights, defined by the

qn x 100.formula: I equals ^Pn

< P <<< 0 n
Before stating, the next formula, let me

0 F $ i, V ?. . i ■ "t ■ i f ' f p 0} t
clarify a point. The price p times the quantity 

q equals the value pq. This next index is known 

as the weighted arithmetic mean of price relatives,

and is defined by the formula: I equals /Pn
x w

F7"
CK n c c

where w equals the suitable weights, for example,

p„q or p q . n n o o-c/. , .^n*-T plus
“T*”w

xlOO,

t r o.
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J£. Probability

Before we begin to discuss probability 

itself, there are two related by distinct con

cepts we must consider first, combinations 

and permutations.

A permutation is explained as follows.: If 

you have n objects to be taken r at a time, and 

you arrange those r objects, each arrangement 

is called a permutation of n objects taken r 

at a time. This is symbolically expressed es 

n( n-1)( n-2). .. ( n-r plus 1) or n*.

A combination is explained as follows: If 

you have a set of r objects chosen from a given 

set of n distinct objects, without any regard 

to tne order In which they are chosen or 

arranged, this is called a combination of n 

distinct objects taken r at a time. A combination 

is symbolically expressed s(u\, re-d, the combin

ations of n objects taken r at a time, and is

defined by nl______.
(n-r )’.r’.

A few preliminary remarks about the nature of 

probability would be in order. when you are dealing 

with the concept of probability, you are dealing
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with questions asking the possibility that a

carts in individual result out of the many

possible results of an experiment will occur.

Thus you are asking whet the possibility is that 

out of two f'lios of a coin, two sucessive heads

will occur.

The list of all possible results is: (HT),

(HH), (TH), and (IT) (with H representing s 

head, end T a tail). In view of the above, we 

can define an outcome-as one of the many possible 

results of an experiment, thus (TT) is an 

outcome. We can also define sn ©vent as any 

appropriate sub-set (or sub-group) of the 

sample space (the sample space is the set of the 

totality of ell possible results), thus the 

event that et least one head is obtained is an 

event consisting of (HT) , (HH), and (TH). (H,H)

and (H ,T) are called ordered pairs.

To continue, if we take the event that at 
least one head occurs, we obtain the set ^.(HT),

(HH), (TH)^ . Let us call this Set- A. Likewise 

we cart take the event that at least one tail is 
obtained, which gives us the set^(HT), (TH), (TT)| , 

which we will call Set B.

It is now possible to say that AUB (where o is 

read union) is equal to the set with all the ele

ments in either A or B, which in theexample above



is

would be the eet^(HT), (HE), (TH), (TT)}. Also 

Ao B (where Is read Intersection) is equal to 

the set of all elements which aopear both in A 

and in B, which in the example shove would he the 
setJ^HT), (TH)|.

If in the union or intersection of two sets 

you obtain as a result a set in which there are 

no elements, this set is called theempty set.

The empty set ty> is equal to zero.

It should also he stated that £a3' is called 

the complement of set A, and is equal to all 

elements in the sample snece except the elements 

included in A. For the above,

Both the sample space and the union and 

intersection of sets can be represented graphically.

To represent the sample soace graphically, let 

us use our example from above and give H the value
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The diagram of the union or intersection of 

a set is called a Venn diagram. The intersection 

of A and' B as defined above would be shown as:

The last concept to be considered here is the 

probability distribution, which, using our example 

a ..ove , would equal;

NUMBER OF HEADS 
OBTAINED IN 2 

FLIPS OF A COIN

©

1

PROBABILITY

1/4

1/2

2 1/4

This can also be expressed in terms of a
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histogram:

PROBABILITY i ’ *■-----------

I, -----------<

C 1 2

NUMBER OP’ HEADS

where the area of the rectangle is equal to the 

probability of getting the number of heads repre

sented by that rectangle.



22

CHAPTER II

STATISTICS IN SOCIOLOGY

A. Introduction

What has gone before in Chanter I is, need

less to say, only an explanation of the most 

basic concepts on which the science of 

mathematical statistics is built. Many 

other concepts and theories could be men

tioned there (such as the Central Limit Theorem, 

the Binomial Theorem, random variables, the 

Binomial Distribution, estimation, parameters, 

the Student’s t Distribution, linear probability, 

correlation, the coefficient of correlation, 

the Chl-Sousre test, and many, many others) 

but not only is it not practical for a paper 

of this sort, but I do not feel myself compe

tent, and I also believe that there is a more 

important problem to be dealt with.
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B. Statement of the Problem

I co la, as I mentioned above, go on at 

this point and give you a detailed explanation 

of the above-mentioned theories, but that is 

not really necessary. Any book of mathematical 

statistics would do it for you far more simply 

and accurately than I could. (Morris Zelditch 

Jr.’s excellent book A Ba sic Course In Socio

logies 1 Ststlstles for example) There are an 

abunda ce of excellent books written on this 

subject , but almost nothing has been written 

on the problem I am about to take up.

The central problem, in my mind, Is the 

justification of the use of such an abstract, 

mathematical method in the science of Sociology.
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G. What is Sociology?

In our desses hers at Carroll, we learn 

two main definitions: "Sociology is the scien

tific stud, of patterned, shared human behavior." 

and "Sociology is the study of men in interdepen

dence . ”.

What do these definitions mean? They mean 

that Sociology is the study of people, ofhuman 

behavior, of that vast and complex mass or rules, 

duties, obligations, prhlbit ions , rewards, 

customs, mores, and folkways and fads which we 

call the society in which we live.

What is it? It is a science of the exper

ience of living with your fellow man, the 

science of the cooperation, quarrels, truces, 

of all the phenomena characteristic of Western 

mans social living today.

What is it? It is a theoretical science.

A science which seeks the explanations for the 

wa? people behave, the way they reset to their 

fellow men , they way they react to the society 

of which they are an integral part. It is a 

science which asks why. It asks why we are, 

in this country, plagued with social evil like
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juvenile delinquency, poverty, drug addiction, 

alcoholism, and a high crime rate. It asks 

why some of America’s people, though they 

live in the richest country in the world today, 

are ill-led, ill-clothed, why they cannot 

obtain the medical care they need, why they 

cannot recieve the education so necessary for 

sucess In today's technological age, why we 

have problems of race discirminstion, and 

civic apathy.

It is also the science which seeks to find 

the answers to or remedies for these problems.

Sociology then is a science very much 

caught up with what we might call tb existential 

situation of people: their life, their work, 

their feelings and actions.
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D. The Nature of Statistics

What than is the problem? Statistics is 

a mathematical science; its rules and principles 

are completely mathematical. As such it is an 

abstractive science, one which deals with con

cepts which have no existence in the reel 

world - they are purely mental constructs.

How then can we use this method, which 

deals only with abstractions, which in fact, 

abstracts from the material world, the only world 

we know by experience, to describe something as 

vital and real and living as mane social life?

Eow can we possibly put in terms of a 

purely mathematical ooncept some experience 

which is vital, lived, charged with the thoughts 

and emotions of the participants, and expect 

to attain from this sene meaningfulness.

This is a very real problem. When you analyze 

natheroatically the experience of senior comps, 

you obtain figures: how many seniors partici

pated altogether; how many main fields were 

tepressnted; how many students were examined in 

each of these major fields; how many students 

took six hours of written test, and how many
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took only three hours; the percentage of those 

of the group who took six hour test who passed

..........and on and on. The wealth of mathemati^l)

data which can re extracted from just one 

lived experience of this sort s ould be obvious.

But just what does all this abstract data 

mean? What purpose does it serve? Can it 

explain why one student whose ability was equal 

to mothers failed, while the other passed?

Or why a student of inferior ability passed 

while one of superior ability failed?

Not only is this mathematical data insuff

icient to answer these specific questions, it 

also completely dehumanizes the experience.

Lost is the atmosphere, the tension, the feeling 

of pressure, the hopelessness and the fear 

which charged the air during this event, and 

which possibly is an explanation for some of

the results of the tests.

So why use these statistical methods at all? 

Do they really help us to understand the society 

in which we live, the actions of the people with 

which we interact everyday?
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E. A Justification

Thera Is, of course, a distinct way in 

which statistics ia of great value to the 

science of Sociology. And there is an 

answer to the problem posed on the previous 

page, and a fairly simple answer at that.

If one were to try and understand such 

an experience as senior comprehensives in its 

entirety, one would immediately see the answer 

to the difficulty. To try to understand all 

of the myriad factors - the attitude of each 

teacher or department toward the system of 

comprehensives, the attitude of the students, 

the amount of pressure each student felt himself 

or herself to be under, the reluctance of the 

teacher to flunk his students, or any one of 

his students, the effect oi the attitude of one 

student upon that of another, the importance 

of doing well on comprehensives as considered 

by each individual student, the presence or 

absence of student rivalry or competition, 

the health of the individual students, and 

many , many more, factors which could be consid

ered - to try and understand a myriad of facts 

such afe these as a comolete whole is a human
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Impassibility. The human intellect is not capable 

of grasping such a vast complex of facts in a 

slmgle operation, it would take e great deal of 

time and study before it could assemble all these 

factors into a meaningful whole.

The same is true, only on a much larger 

scale, for the study of the society in which we 

live. Only here the complex is so vast and so 

complex that it is questionable whether or not

the human int possible of grasping

the whole and making it to be a meaningful one 

at all.

This is where we see the value of statistics.

The statistician takes one small unit or element 

of the society in which we live and analyzes it 

mathematically - and when the same is done for 

other individual elements, they can be fitted 

together and seen as a meaningful part of the

whole. This is the contributiobrof' the statis

tician .

It is still true, however, that the know

ledge we gain from fhe statistician will be to 

an extent dehumanized, but there seems to be 

no answer to this problem. The abstract cannot 

express the material and experiential as’materlal 

and experiential, only as abstract.

But this is no reason to discredit or de

valuate the contribution of the statistician.
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Since he does, in his way, help make the world 

in which we live mors meaningful, his work is 

justifiable and necessary.
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CHAPTER III

THE NECESSITY OF SOCIOLOGICAL STATISTICS

As v»e have seen, the work of the statistician 

is necessary to the understanding of our social 

world. In a way, hfw)work is like that of an 

assembly line worker. He deals with a part, a tiny 

part, seemingly unimportant in itself, apart 

from the completed whole. But this one little 

part is important for without it the end 

product would not be complete. But because 

every worker adds his own little part, fitting 

it in in exactly the right place, the end 

product becomes a reality, a complete and perfect 

whole.

Now society, it is true, is already a reality, 

but it is not a complete and perfect whole.

Society's faults and fallings are only too 

obvious to us. But society is imperfect because 

some of the parts are missing - or in the wrong 

place. The statistician searches for these parts 

<?> end seeks to rearrange them properly - thus he 

is working, toward making society a complete and 

perfect .whole.

Now it is true that- it is contrary to the natre
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of man and to the testimony of experience to 

believe that the id-al will ever be achieved. 

But it would be equally contrary to the nature 

of man if he were to stop trying to attain it.

Perhaps the statistician, working hand in 

hand with the theoretical sociologist, will 

never ac/ieve that height of analysis and 

understanding which will be the basis of mans 

Utopia, but- he must never stop trying, for he 

has an obligation, as we have, to seek the 

common good of all societies.
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