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ABSTRACT 

This is essentially a study of. research methods of analysis made possible or 
practicable by the development of a new machine for counting and combining statis
tical data. This machine, called the Selecto-meter, facilitates the process of cor
relation by making it possible to use, on a large scale, the condensed distribution meth
.od. Comparisons indicate that this method is more useful in showing relationships 
than is the usual Pearsonian technique of correlation. The latter is based on as
osumptions which apparently do not hold true for most social data. In problems of 
partial correlation the machine technique holds a factor constant experimentally, 
thus eliminating the need for the technical process of partial correlation and giv
'ing the relationship between two variables in terms of the successive step-intervals 
-of the constant. This is shown to be a simpler and more effective method. 

In addition to these services the machine opens a new field of research analysis 
through its ability to handle combinations, thus permitting a functional analysis 
-of social behavior as distinct from the usual numerical analysis. Combinations 
-of the four factors, sex, age, number of persons in the household, and distance from 
the village center are used to show what specific combinations are associated with 
the respective degrees of a selected form of behavior. Three hundred forty-three 
separate combinations of these factors were found in the 576 cases studied. The ratio 
-of the actual occurrence of these combinations to their chance of occurrence was 
·used as a common denominator, or norm of social measurement, to eliminate the 
-element of chance. By the use of the functional combinations thus discovered it was 
possible to construct a prediction table by means of which the behavior of the people 
could be predicted, on the average, with perfect accuracy, knowing the sex, age, num
ber of persons in the household and distance from the village of each person. It was 
found that certain factors are associated (with a given form of behavior) differently 
in functional combination with other factors than when taken singly, thus chal
lenging the validity of the usual numerical processes of gross, partial, and multiple 
correlation as methods of social analvsis. 

Numerous other details of method are included and a full summary of the facts 
:relationships, methods, and principles derived is appended. 



The Analysis of Social Data 

HENRY J. BuRT 

The Problem.-The social studies are still in a period of exploration 
and description. Progress toward the goal of functional analysis* has long 
been delayed. Meanwhile the problems of social adjustment and control 
have been augmented by the increasing complexity of group life. 

If an adequate knowledge of social relationships and social processes 
has not been gained, the fault is neither indifference nor inactivity. A 
widespread interest in social problems has developed. Social studies 
have become almost a fad. Social theories continue to multiply. It 
has been stated that the output of sociological writings is second only 
to that of fiction. t 

In view of this increasing social consciousness, the expanding web 
of social theory, the vast accumulation of social data, and the scanty 
knowledge of the functional relationships of these data, this literary 
production is not surprising. On the contrary, it is typical of the period 
of exploration in any field. When theories and opinions outrun the 
ability to test them, a voluminous literature results. vVhen the forces, 
factors, and processes involved are understood, and are crystallized into 
general formulae of relationships, many of the theories and opinions are 
abandoned. The imaginative literature concerning the heavenly bodies 
ceased with the st atement and acceptance of the law of universal gravi
tation. 

As the obvious resultant of this undeveloped state of the social 
studies, there is a general agreement among authorities in the field that 
the greatest single need at the present time is a more adequate metho
dology for the collection and the analysis of social data. Perhaps the 
greatest need at present is for methods and techniques which will 
"squeeze out" from a reliable body of data the processes and relation
ships-will reveal the truths which lie concealed within it. Such methods 

. it is hoped, will carry us beyond the mere recitation of separate facts 
into an understanding of the sequences and uniformities characteristic of 
science. Thus the period of exploration may give place to the period of 
discovery. Superfi~ial social description may yield to a more fruitful 
social analysis. 

*The terms descri ption and analysis as used in the sodial sciences, are not c'lcarly defined. Often 
~hey are used inter!.!1hangeably . In this bulletin a. sharp distinction is made between social dcsctiption, 
numericial social analysis and functiona l soc:ial analysis. See Table 28. 

tSpykm•n, N. ] ., "The Social Theory of Georg Simmel", Prejaa. 
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Purpose.-In accord with the need expressed, and in the hope of 
suggesting some modes of advance in the desired direction, the purpose 
of this bulletin is three-fold:-

1. To describe a new device for handling social data. 
2. To demonstrate several techniques for a more significant analy

sis of quantitative social data. 
3. To outline certain theoretical implications of the findings. 
These three objectives are closely related. The new device is a 

tabulating machine which sorts and combines the data. The techniques 
are detailed processes of analysis made possible or practicable by the 
operation of the machine. The theoretical implications arise out of the 
findings. 

While the immediate aim is the presentation of certain modes of 
procedure, these will often result in the discovery of specific relationships 
in the data. 

This is essentially an inductive experimental study. While the major 
purpose is methodological the question of social theory can not be avoid
ed. The experimental research task requires not only valid techniques 
but interpretation as well. The formulation of hypotheses or assumptions 
is inevitable unless the investigator is content to leave his findings unin
terpreted. In a study of this k1nd, and especially in Section IV where 
the techniques involving combinations arrive at conclusions quite at ~ 
variance with the usual statistical assumptions, it seems necessary to 
offer interpretations sufficient to give consistency to the findings. Such 
theoretical observations as have been included in this paper should 
therefore be regarded only as the effort of the investigator to interpret 
the factual results in a consistent whole. In this case the theoretical 
observations are ventured as a- point of view for the analysis of social 
data. It is scarcely ne~cessary to add that the social theory involved has 
nothing to do with the social theories considered valid by any particular 
institution, department, or individual. The reader should therefore 
evaluate these references to social theory only as they apply to the 
techniques employed and the results secured. 

Definition of Terms.-Contact. The exposure of one person to 
group influence for one hour. 

Religious contact.-A contact assumed to have a religious influence, 
such as that provided by a religious service. 

Social or sociability contact.-A contact the chief purpose of which 
is sociability. 

Educational contact.-A contact assumed to furnish organized in
formation or definite intellectual discipline. 

Recreational contact.-A contact assumed to provide play, enter
tainment or relaxation. 
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Functional combination. A series of two or more factors occurring 

together in such proportions and in such frequency as to give evidence 

of an "organic" or "functional" relation between them. 

Chance occurrence. The number of times a given combination of 

factors would occur solely according to the laws of chance. 

A ctual occm-rence. The number of times a combination of factors 

actually occurs in the total cases of the study. 

Composite Behavior Activities, Simple Behavior Activities, Discrete 

Factors, Continuous Factors. These terms are defined in Section II 

where they form an integral ;,>art of the discussion. 

Social Description, N umerical Social Analysis, Functional Social 

Analysis. Since the definitions of these terms depend on distinctions 

made after a study of combinations they will be defined under a separate 

sub-head in Section V. 

I. DESCRIPTION AND OPERATION OF THE SELECTO-METER 

Function of the Machine.-The tabulating machines now on the 

market, although complicated in mechanical and electrical detail, ac

complish one simple result. From a set of punched data cards these 

machines count the occurrence of any desired item in the data. The 

total is either recorded on a dial, or printed on a strip of paper; or both. 

Thus the total number of males, of females, of farmers, of clerks, of 

lodge members, or any other classification can be found. Moreover, 

several of these separate classifications can be counted at the same time. 

These totals appear on separate dials, or are printed in separate columns. 

This simple counting process is, of course, a fundamental service to 

statistical method. Merely to fi.,nd, however, that a selected population 

has so many males, females, bankers, grocers, etc. while useful informa

tion in itself, is only the beginning of more refined techniques which 

aim to show relationships. The essence of this search for relationships 

is to find what items occur together. 

The standard tabulating machines give some aid in finding these 

concomitant variations, but the operation is cumbersome. If the in

vestigator wishes, for instance, to find from his data the total number of 

males in a given occupation, in a given size of family and in a given 

locality, he must first sort his cards for sex. Those cards of the 

number which turn out to be males are put back into the machine and 

sorted for occupation. These cards representing males of the given 

occupation are again run in the machine to sort out the selected size of 

family, and a fourth run must be made to sort for locality. The cards 

representing the desired combination of factors must then be counted. 
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If the age distribution for the above combination is desired, another 
sorting must be used, and, on most machines, each of the step-intervals 
of age must be separately counted. 

The Selecto-meter was designed to overcome the limitations of the 
usual counting device which is designed to count only single items, or 
unrelated series of single items at a time. The Selecto-meter will give 
the comp1ete age distribution, for the combination of four factors just 
enumerated, at a single run of the machine. Nor is it limited to combi
nations of four factors. Any desired distribution for any selected com
bination of factors can be secured by one run of the machine. As the 
number of factors is increased the superiority of the Sdecto-meter over 
the usual counting device is correspondingly greater. 

One special operation which the Selecto-meter accomplishes and 
which is far beyond the range of the usual type of counter, is th.e task 
of "sifting out", from the total mass of undifferentiated tabulated data, 
all the combinations it contains of certain selected factors. As elsewhere 
recorded, the machine found 343 separate combinations of four selected 
factors in its 576 cases. 

Essentially then, the Selecto-me.ter is a counter of combinations. 
It is this unique feature which distinguishes it from other counters of 
tabulated data, and which permits new and more searching techniques 
of analysis. Simple applications of the Selecto-meter technique are given 
in Section III, and more complicated processes, involving a study of the 
combinations of factors associated with selected types of behavior, are 
featured in Section IV. 

Structure of the Machine.-The Selecto-meter consists of two parts, 
-a wooden tabulation surface, and a moving frame which passes back 
and forth across the face of the tabulation surface. Frequent reference 
to the photograph which appears as the Frontispiece will help make the 
details of this description clear. 

The tabulation surface is 77f feet high and 60 feet long.* This 
undue length is reduced to approximately 24 feet by dividing it up into 
sections through the use of three-sided "boxes". The boxes are 77f feet 
high and 10 inches wide on each side. Each box is mounted on a shaft 
perpendicular through its center, on which it can rotate when not 
fastened in place. The upper ends of the shafts can be seen projecting 
about eight inches above the top line of the machine. The three-sided 
construction has nothing to do with the essential function of the machine. 
It merely condenses the length of the surface by permitting each of the 

*This machine is a first model. Its parts were made large enough to insure accurate operation 
with the relatively crude construction of an experimental machine. The size can be greatly reduced 
and the capacity increased. 
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three 10-inch sides to occupy the same linear 10 inches, each in its turn. 

The photograph shows that side 2 of each box is now to the front; that is, 

one-third of the tabulation surface is visible. When the items on a given 

side of the boxes have been counted, the next side is turned to the front. 

All boxes turn one-third of the way around together, with one motion. 

These explanations are inserted to interpret the broken appearance 

of the tabulation board, as seen in the photograph. The reader should 

think of the tabulation board, however, as one continuous wooden sur

face. 
The list of facts concerning the cases of a given study are tabulated 

on this tabulation surface. Each case is represented by a column of 

holes extending from top to bottom of the surface. Each side of each 

box carries 8 columns of holes, that is, eight cases. The cases are named 

or numbered at the top. Each case is a community, a person, a leader, 

an insurance risk, a dairy cow, or any other unit. The data shown on the 

machine relate to the study of contacts of rural people, where each 

case is a person .. The machine provides for 576 cases. 

The moving frame is 8 feet high and 6 feet wide. The motor, 

mounted on the frame at the top, furnishes the power. Driven by the 

motor, the frame moves across the face of the tabulation surface at 

the rate of about one foot per second. 'I'he black bar at the top of the 

machine is the track on which the frame rides. 1 he white cord, extending 

the length of the machine, passes over a pulley at each end. It is at

tached to a reversing switch on the frame, so the direction of motion 

can be changed by pulling the cord at any point in its length. 

The two important parts of the moving frame are the connections 

board and the dial board. These are the broad perpendicular pieces 

side by side at the center of the frame, the one to the right being the 

connections board and the other the dial board. 

On the connections board is mounted the stub of data. This stub 

will be found listed in Section II. Each item on the stub is sub-divided, 

generally into 10 divisions. These divisions constitute the range of the 

item.* Altogether there are 235 sub-divisions. These correspond to the 

235 holes in each column on the tabulation surface. The entire tabulation 

surface ~arries 135,360 holes. 

The dial board, mounted to the left of the connections board, 

carries 10 counters, each with its own dial. Above the counters is the 

reversing switch controlling the motion of the frame. 

The Process of Tabulation.-Each item of data concerning each 

case is tabulated on the tabulation surface by inserting a brass plug 

in the hole representing that item, or, rather, the particular sub-division 

*Any other range c'ould be used, say of 15 o r 20 step-interva ls. 
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of the item. The plugs are equivalent to check marks on an ordinary 

tabulation sheet, or to the holes punched in a Hollerith card. 
Let us suppose that John Smith is case number one. The frame 

is moved along until the stub, which is mounted on the connections 

boards, is adjacent tp the first column of holes, representing John 
Smith. The first item on the stub is Sex, with its sub-divisions, male 

and female. The top hole in the ta'bulation board stands for "male", 

so we insert a plug in that hole. The next main item on the stub is Age. 

It has ten sub~divisions. If John Smith is 16 years old, we insert a plug 

in the first column at the space marked 15-19. The next item is Persons 

in the Household. If we find 5 persons in John's household, we insert a 

plug at the space marked 5. In this way the remaining items about this 

case are tabulated.* 
The frame is then moved about one inch to the right, adjacent 

to case number two, and the tabulation procedure is repeated. As 

already remarked, the process is not different from any other two
dimension plan of tabulation, except that the stub is moved along 

from case to case for convenience, and the items are tabulated by 

inserting plugs instead of by making the customary check marks on 

paper, or by punching holes in a card. 
The Process of Counting.-The connections board carries the 

stub of data on its front surface. On its back surface are mounted 

235 spring contact clips to correspond to the items and to match the 

235 holes in the columns on the tabulation board. As the frame moves 

across the plugs (i.e., across the tabulated items) the contact clips ride 

over them. In so doing, one or more electrical contact gaps are closed. 

Each contact gap has two terminals protruding through the front sur
face of the connections board. Flexible connecting wir.es are slipped over 

the terminals, and these leads are connected to the counters. 
Counting single items is the simplest operation on the machine. 

If we wish to find the number of males, for instance, the two terminals 

for this item on the connections board are connected with one of the 

counters. A throw of the switch starts the frame moving slowly across 

the tabulation board. Every time a plug representing a male is encoun

tered, the counter records it. After passing over the entire number of 

cases, the total for the item counted is read from the counter dial. 
The counting of two or more separate items, or an entire distribu

tion, is accomplished in a similar· manner. Both males and females, for 

example, may be counted at the same time. The first item, i.e. males, 

is connected with counter number one, as described in the preceding 

paragraph, while the second item, i.e. females, is connected with counter 

:::\Vhen the data of a given study have been completely analyzed, the plugs are removed. The 

mac11ine is then ready to have another study tabulated upon it. 
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number two. A single run of the machine secures both totals,-the 
total for the males being found on dial number one and that for the 
females on dial number two. 

Since there are ten counters on the present machine*, a series of ten 
separate items can now be counted at once. One of the reasons why 
most of the items in the present study were divided into ten step
intervals was to adapt the data to the present capacity of the machine. 
With just ten step-intervals in the age distribution, for instance, we can 
secure the entire age distribution with a single run of the machine. 
Counter one gives the total number in the 5-9 year group, counter two 
gives the total in the 10-14 year group, counter three the total for the 
15-19 group, and so on through the entire age distribution. 

Instead of the complete distribution of a given factor, the totals for a 
series of related items, such as occupation, might be desired. The current 
study uses eight such classifications for occupation. By the same method 
of connecting each occupation to a separate counter, all the occupational 
groups would- be counted by one operation. In this case only eight 
counters would be employed. 

In addition to counting single items, and series of single items, in
cluding complete distributions, there is another and more important 
function of the machine. This, as already stated, is the counting of 
combinations. It is this capacity which permits the finer analysis of 
conditioning factors in the study of typ~s of behavior. 

The number of possible combinations of the items tabulated on the 
machine is far beyond the ability of imagination to comprehend. t Among 
the numerous ways in which these combinations might be handled, there 
seem to be two obviously fruitful techniques of procedure. Since the 
first of these is the general process iilustrated in Section III and the 
second is the subject of Section IV they will be only briefly sketched 
in the following paragraphs. 

The first of the techniques just mentioned is the process of getting 
the distribution of some variable, such as a form of behavior, in terms 

of some other variable, such as age. The behavior might be the recreational 
type of contacts experienced within the community. The problem would 
be to find the influence of the age factor on the form of behavior, that is, 
on the distribution of recreational contacts. The procedure is to secure 
the distribution of contacts for each of the step intervals of age succes
sively. We connect the entire contact distribution, involving ten step
intervals, with the first step-interval of age, i.e., the 5-9 year age group. 

*More counters can be added, if desired. 
tCounting all the subdivisions there are 235 items on the stub. The number of different combina

tions which these items would make, taken from two to two hundred thirty~five at a time, is 75 to the 
66th power. 
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After running the machine, we read on the first counter the number of 
5-9 year olds who had zero recreational contacts; on the second counter 
the number who had 1-3; on the third counter the number who had 4-6, 
etc. The photograph shows the connections made to get this particular 
distribution. For the second run of the machine, we change the con
nection from the 5-9 year age group to the 10-14 group. We now get 
the recreational contact distribution for this second age group. The 
process is then continued, getting the contact distribution for each of 
the remaining age groups. This is completed in ten runs of the machine. 
The average recreational contacts for each age group can then be com
puted, or the distributions can be graphed to show the shift in the peak 
of contacts as age increases. The reasons why such a process is more 
significant than the computation ·of a coefficient of correlation between 
the two variables will be noted in Section III. A variation of this tech
nique would be to test the influence of each of two or more factors 
separately, and then compare this with their combined influence. Section 
IV includes some very significant data resulting from such a comparative 
process. 

The second of the combination techniques to be mentioned briefly 
consists in "sifting out" from the total cases the ones which are identical 
with respect to three or four selected factors. The differences in the be
havior activities of the several groups of identical cases would then be 
examined to find, if possible, the combinations of factors associated with 
each degree of the behavior. An interesting phase of such a process would 
be a comparison of the chance occurrence of the combinations (mathe
matically deduced) with the actual occurrence, as found by the "sifting" 
action of the machine. Such a phase is developed in section IV. The 
numerous details of this combination technique make it impossible to 
give specific illustrations here. 
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II. THE DATA USED FOR ANALYSIS-A STUDY OF 

RURAL CONTACTS 

13 

Types of Data.-In demonstrating the use of this machine certain 

activities of a community of rural people will be used. These data record 
the behavior* of the people in terms of the number of hours they have 
attended religious, educational, social, and recreational events during a 

stated period of time. 

This set of data was selected because (1) it featured several forms of 
behavior, and (2) it was highly reliable. More explicitly, these data are a 
study of the contacts experienced by the people of a typical central 
Missouri rural community over a period of three months. The contact 
data were secured by a careful day-by-day record-keeping. The com
munity covered about 52 square miles, and included 1297 persons. t 

These records of contacts ·reveal the behavior of the people in terms 
of attendance at the various religious, social, educational, and recrea
tional events during the period of study. The list of the persons in at
tendance at each event was secured by a local collaborator who attended 
the event. The common sources of error, such as those entailed in verbal 
response, and the oral testimony of others were thereby eliminated. 
So far as known by those who kept the records, the contact data are 
accurate to the last person in attendance. This high degree of objectivity 
and accuracy is essential to the reader's confidence in the rather minute 
processes of analysis and interpretation employed in the final section 
of this study. 

*The writer wishes to state clearly that the word ubehavior" in this study refers only to attendance. 

According to this view religious behavior means attendance at religious meetings; recreational behavior 

means attendance at recreational events; etc. In ea:h case t he assumption is made t hat attendance 

at a given type of meeting represents behavior of that type. 

On the contrary it is common knowledge that attenda nce at a religious meeting, for instance, may 

be, in some cases, for purposes of sociability, etc. Nevertheless it seems to be a more reasonable view to 

assume that attendance at a religious meeting is, in most cases , more an evidence of religious behavior 

than it is of recreational or any other type of behavior, and that attendance at a pi cnic is, in most cases, 

more an evidence of recreational behavior than it is of religious or any other type of behavior. In other 

words the use of attendance a~ an evidence o{ behavior is more reasonable than the assumption that 

attendance is not an evidence of behavior. However, in all the interpretations of behavior made in th is 

study it must be expressly understood that the interpretations are only as valid as the assumption that 

attendance is evidence of behav ior. On the other hand, since th is is essentially a study in methodology, 

the question as to whether the data represent specific types ·of behavior or merely attendance at sped fie 

types of events., is of secbnd.ary importance. If it seems doubtful that spec\fic behavior is being analyzed, 

the con-elusions regarding behavior will be interpreted as applying to attendance instead. The validity 

of the method employed, however, is not dependent on the precise identification of the data. 

I nci.dentailyitis not to be supposed that the figures for attendance or behavior of any type represent 

all the behavior of that type. It may be, in fact, that the major part of the religious behavior of some 

-of the p·eople was not accounted for in the records of attendance at religious meetings. Only the public 

behavior of the people is treated in this study. 

tFor a full des<:ription of the methods of collecting the data, together with the findings secured 

by the ordinary hand tabulation process, See Missouri Agricultural Experiment Station Research Bul

letin No. 125, entitled Contacts In A Rural Community. 
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Classification of the Data for Analysis.-The behavior activities, 
and the conditioning factors, are of several types. The first step in the 
data analysis is to classify these types. The following explanations, 
somewhat in the form of definitions, will make the required distinctions. 

I. Behavior Activities or Responses. The responses which the 
subjects made in the given environment. They are the basic 
conditions which are to be explained or interpreted. In this study 
the behavior activities are represented by contacts. A contact, as 
already defined, is the exposure of one person to group influence 
for one hour. 

A. Composite Behavior Activities. Those groupings of behavior 
in which two or more sub-types are included. These are: 

1. All contacts experienced by a person within the com
munity. 

2. All contacts experienced by a person outside the com
munity. 

3. All contacts experienced by a person both within and 
outside the community. 

B. Simple Behavior Activities. Thase which cannot be divided 
.into sub-types. For the purpose of this study they represent 

indivisible units or forms of behavior. These are: 
1. Religious contacts experienced within the community. 
2. Social contacts experienced within the community. 
3. Recreational contacts experienced within the community. 
4. Educational contacts experienced within the community. 
5. Religious contacts experienced outside the community. 
6. Social contacts experienced outside the community. 
7. Recreational contacts experienced outside the commu

nity. 
8. Educational contacts experienced outside the com

munity. 

II. The Conditioning Factors. These are the items which may 
condition or explain the behavior. In this study they are re
garded as influences which may, singly or in combination, give 
rise to the behavior activities. 

A. Discrete Factors. These are the factors having two or more 
subdivisions, all of which are discrete categories. In this study 
we have three such factors: 

1. Sex, with its two separate categories, male and female. 
2. Ownership, with its two separate categories, owners and 

renters. 



RESEARCH BuLLETIN 155 15 

3. Occupation, with its eight separate categories, such as 
agriculture, professional service, etc. 

B. Continuous Factors. The subdivisions of these factors are 
not discrete categories, but are merely step-intervals. Age is 
such a factor, with step-intervals 5-9 years, 10-14 years, 15-19 
years, etc. Persons in the Household, Years of Schooling, 
Property Tax Paid by the Family, and Distance from the 
Village are other continuous factors. The study uses ten of 
these factors, each with ten step-intervals. The continuous 
factors are: 

l. Age. 
2. Number of persons in the household. 
3. Number of the children in the household. 
4. Number of years of schooling. 
5. Number of years of residence in the community. 
6. Property tax paid by the family . 
7. Distance from the village center. 
8. Distance traveled for all contacts within the community. 
9. Distance traveled for all contacts outside the community. 

10. Distance traveled for all contacts both within and out
side the community. 

Arrangement of Data on the Selecto-meter.-In recording, or 
tabulating, the various items on the Selecto-meter, provision is made for 
every sub-division of each item. The plan is identical with that of the 
ordinary two-dimension paper tabulation, in which the items with their 
sub-divisions are listed at the left margin, and the cases, by name or 
number, are listed across the top. This arrangement has been covered 
in some detail in Section I. The items used in the tabulation are the 
following: 

STUB USED ON THE SELECTO-METER 
Showing the I terns, and the Range of Each I tern 

SEX Male 
Female 

AGE 

5-9 years 
10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 , 
45-49 
50 years and over 
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2 
3 
4 
5 

PERSONS IN 6 
THE HOUSEHOLD 7 

8 
9 

10 and over 

0 
1 
2 
3 

CHILDREN IN THE 4 
HOUSEHOLD 5 

Y,EARSOF 
SCHOOLING 

6 
7 
8 
9 and over 

0 
0- 1.9 
2- 3.9 
4- 5.9 
6- 7.9 
8- 9.9 

10-11.9 
12-13.9 
14-15.9 
16 and over 

Agriculture 
Manufacturing and Me

chanical Industry 
Trade 
Public Service 

OCCUPATION Professional Service 
Domestic and Personal 

Service 
Attending School 
Others 
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YEARS OF 
RESIDENCE 

IN THE 
COMMUNITY 

0- 1.9 
2- 3.9 
4- 5.9 
6- 7.9 
8- 9.9 

10-11.9 
12-13.9 
14-15.9 
16-17.9 
18 and over 

Owns home (or lives m 

HOME OWNERSHIP owned home) 

PROPERTY TAX 
PAID BY 
FAMILY 

DISTANCE FROM 
THE VILLAGE 

Rents home (or lives m 

rented home) 

$0 
0- 24 

25- 49 
50- 74 
75- 99 

100-124 
125-149 
150-174 
175-199 
200-and over 

0 (lives in the village) 
0-0.4 
.5-0.9 

1.0-1.4 
1.5-1.9 
2.0-2.4 
2.5-2.9 
3.0-3.4 
3.5-3.9 
4.0-and over 
Lives outside the village 

(summary of 9 above 
steps) 



18 MISSOURI AGRICULTURAL ExPERIMENT STATION 

0-24 
25-49 
50-74 

DISTANCE TRAVELED 75-99 
FOR ALL CONT AC1 S 100-124 

WITHIN THE COMMUNITY 125-149 
150-174 
175-199 
200-224 
225 and over 

0 
1-49 

50-99 
NUMBER OF 100-149 

ALL CONTACTS vVITHIN 150-199 
THE COMMUNITY 200-249 

250-299 
300-349 
350-399 
400 and over 

0 
0-4 
5-9 

10-14 
RELIGIOUS CONTACTS 15-19 

(Within Community) 20-24 
25-29 
30-34 
35-39 
40 and over 

0 
0-4 
5-9 

10-14 
SOCIAL CONTACTS 15-19 
(Within Community) 20-24 

25-29 
30-34 
35-39 
40 and over 
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0 
1-3 
4-6 
7-9 

RECREATIONAL CONTACTS 10-12 
(Within Community) 13-15 

16-18 
19-21 
22-24 
25 and over 

0 
0-49 

50-99 
100-149 

EDUCATIONAL CONTACTS 150-199 
(Within Community) 200-249 

250-299 
300-349 
350-399 
400 and over 

0-99 
100-199 
200-299 

DISTANCE TRAVELED FOR 300-399 
ALL CONTACTS OUTSIDE 400-499 

THE COMMUNITY 500-599 
600-699 
700-799 
800-899 
900 and ov<:r 

0 
0-24 

25-49 
NUMBER OF ALL 50-74 

CONTACTS 75-99 
OUTSIDE THE 100-124 
COMMUNITY 125-149 

150-174 
175-199 
200 and over 
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0 
1-2 
3-4 
5-6 

RELIGIOUS CONTACTS 7-8 
(Outside Community) 9-10 

11-12 
13-14 
15-16 
17 and over 

0 
0-4 
5-9 

10-14 
SOCIAL CONTACTS 15-19 
(Outside Community) 20-24 

25-29 
30-34 
35-39 
40 and over 

0 
0-4 
5-9 

10-14 
RECREATIONAL CONTACTS 15-19 

(Outside Community) 20-24 
25-29 
30-34 
35-39 
40 and over 

0 
0-74 

75-149 
SUMMARY OF ALL 150-224 

CONTACTS 225-299 
(Both Within and 300-374 

Outside the Community) 375-449 
450-524 
525-599 
600 and over 



RESEARCH BULLETIN 155 21 

0 
0-124 

125-249 
SUMMARY OF ALL 250-374 

DISTANCE 375-499 
(Both Within and 500-624 

Outside the Community) 625-749 
750-874 
875-999 

1000-and over 

0 
RELIGIOUS ORGANIZATIONS 1 

2 and over 

z 0 ....., 
0-; SOCIAL ORGANIZATIONS 1 ....., 

2 and over ~ 
Cf) 

~ 
~ 0 
~ 

RECREATIONAL ORGANIZATIONS 1 :;8 
~ 2 and over 
:;8 

0 
EDUCATIONAL ORGANIZATIONS 1 

2 and over 

III. APPLICATIONS OF THE SELECTO-METER TECHNIQUE TO 

SIMPLE PROBLEMS OF ANALYSIS 

The first step in the analysis of behavior is the reduction of the 
materials into indivisible* units. We must have (1) indivisible units of 
behavior, (2) indivisible behaving units, and (3) indivisible conditioning 
factors. - · 

- An illustration from another field will make clear the need for these 
indivisible units. The biologist is ~ot content to study the general activity 
of an animal under the vague term "behavior". He selects some specific 

*This, of Course, does not mean indivisible in an absolute sense, but in the sense that the units 
are indivisible for the purpose at hand. The units must not include two kinds of behavior, two kinds 
of people, or two kinds of conditioning fa~'tors. 
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form of behavior, such as protective behavior, reproductive behavior, 
etc., which, for his purpose, is not reducible to two or more forms. Like
wise he selects some specific kind of organism, and he observes the in
fluence of specific factors or stimuli. If the biologist should place anum
ber of birds and animals in a cage, calling these his behaving unit; 
lump together all their various modes of activity, and term this the unit 
of behavior; and then sum up the several nutritive, climatic, and other 
influential factors under the heading of conditioning factors, obviously 
his procedure would be absurd. 

The literature of social analysis is .filled with such procedures. An 
hypothetical illustration would be the following table, which might be 
entitled "The Distribution of Families According to the Number of 
Contacts Experienced": 

Number of Contacts Experienced 
------------------

0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 
----------------

Number of 
Families------ __ 187 91 82 88 60 21 42 18 64 

In the illustration given, the behaving unit is the family. This is 
placing several unlike units in one category, for the family is composed of 
persons who are generally more unli ~ ; e each other in sex, age, tempera
ment, abilities, etc., than are selected members of different families. 
The person, in distinction from the family, is the indivisible unit of 
behavior. The use of a group, such as the family, as the unit of social 
analysis imposes a serious limitation as to the data which can be used. 
One cannot state the sex, the age, the amount of education, the intelli
gence quotient, or a number of other significant points, in terms of the 
family as the unit.* On the other hand, all the traits, circumstances, or 
behavior forms which apply to the family can be stated equally as well 
in terms of the individual members. In the process of analysis, using the 
individual as the unit, the data can always be organized in terms of the 
family (i. e. types of families) if desired. Thus all the individuals in a 
given size of family can be treated together. The same process can be 
applied to the location of the family, the economic status of the family, 
or the possession of such facilities as a radio, etc. by the family. 

Incidentally, it should be pointed out that the use of group terms, 
such as community, lodge, family, etc., serves the purpose of description, 
but not of analysis. To say that a group behaves thu.s and so merely 

*Except by the use of averages or other devices which generally aonceal rather than reveal the 
unique and significant differences between the individuals. 
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describes behavior. It does not analyze or explain the behavior. Thie 
latter must always be done in terms of the social reactions of its indi
vidual members. Allport expresses this "group fallacy" in its inability 
to explain social behavior.* There seem to be at least four reasons, 
therefore, why the individual (i.e., the person) and not the group should 
be used as the behaving unit in statistical social analysis which is aimed 
at explanation. These reasons are as follows: (I) a relatively small 
amount of data can be secured concerning the group, while the same 
data, together with many more items of high significance, can be secured 
for individuals; (2) the individual data can be interpreted in terms of 
types of groups, if desired; (3) data expressing the behavior of a group 
merely describe, they do not explain, the behavior; and (4) behavior 
must be explained in terms of the individual. 

The second fault of the illustration under discussion is that the 
type of behavior (i.e., number of contacts experienced) is not a single 
unit. It is a composite of numerous kinds of behavior. It includes 
religious contacts, social contacts, educational contacts, recreational 
contacts, etc.; and it further includes contacts both within and outside 
the community. The unit of behavior should therefore be some simple 
form which is meaningful, but indivisible, for the purpose of the study, 
such as "recreational contacts experienced within the community." 

The third difficulty with the illustration is that it does not specify 
any particular conditioning factor in accord with which the distribution 
has been effected. No factor such as age, sex, location, training, size of 
family, or other specific influence is indicated. 

An illustration in which the required indivisible form of behavior, 
indivisible behaving unit, and indivisible conditioning factor is satisfied 
is given as Table 1, showing the relationship between religious contacts 
experienced within the community and age. 

The unit of behavior is religious contacts within the community. 
The behaving unit is the person. The conditioning factor is age. 

*Allport, Floyd H. "The Group Fallacy in Relation to Social Science". American journal of 

Sociology, May 1924. Volume XXIX, No. 6. The following quotations are taken from this article: 
"This fallacy may be defined as the error of substituting the group as a whole as a principle of explana
tion in place of the individual in the group". In speaking of the practice of trying to explain the action 

of a mob by the use of such terms as intolerance, emotionality, eta., he says u ...... Our terms merely 

describe, they do not explain ..... \Ve must seek our mechanisms of explanation in the individuals 
of whom the crowd is composed" . .... "The true basis for sociology is the social behavior of the social-
ized individual" .. .... "The work of sociology is to describe collectivities of social behavior, and social 

change resulting from it, in terms of the group, and to explain the phenomena in terms of the individual." 

The author does not intend to deny the reality of the group as a series of relationships in the midst 
of which the individual plays a role. Nor would he question the all-pervading influence of the group in 

molding the life of the individual. The distinction between description and explanation, made by 
Allport and others, is accepted here as a profitable viewpoint because it acco·rds with the need of using 

an approximately indivisible behaving unit in statistical analysis. This distinction is therefore not an 
academic one, but an empirical necessity, arising from the statistical research process. 
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Correlation of Behavior With Selected Factors.-Under this heading 
will be featured two uses of the Selecto-meter, (1) the preparation of 
correlation tables from the undifferentiated mass of data, for the purpose 
of computing coefficients of correlation, and (2) the presentation of 
another method ofcorrelation. Explanations and conclusions concerning 
the correlation methods will be included. 

The Preparation oj Correlation Tables. Let the problem be to 
prepare a correlation table to show the relation between religious con
tacts experienced within the comm~.mity (the behavior) and number of 
children in the household (the conditioning factor). Whether the hand 
process or the machine process is used a table must first be prepared 
showing the step-intervals of one of the variables across the top, and the 
step-intervals of the other at the left, as in Table 2. 

In the hand process the clerks sits down to a table with the infor
mation for the two variables before him. Each case is handled in turn. 
The first case may be a person whose family consisted of 6 members and 
who has 21 religious contacts. On the prepared table the clerk puts a 
tally in the square which represents the intersection of the step marked 
six children in the household, and the religious contact step marked 20-24. 
Each of the remaining cases (there are 576 in the present study) is re
corded in the same way. The clerk then counts the tallies in each 
of the 100 squares, and writes down the number in each, as in Table 2. 

To accomplish the same result by the machine process the clerk 
goes to the Selecto-meter, on which all the data concerning all the cases 
have been previously tabulated. By means of flexible wires he connects 
each of the 10 "Children in the household" step-inter~als with a counter. 
Another wire is connected with the item on the stub marked zero religious 
contacts. By throwing a switch the frame moves across the tabulation 
surface, and stops at the other end. The operator reads from the dials 
the ten figures required for the first column of Table 2. He then changes 
the connection from zero religious contacts to 0-4 religious contacts, 
and runs the machine a second time. The ten figures for column two of 
the table are found on the ten dials. By repeating this process, each of 
the remaining step-intervals for religious contacts is counted. The 
connections are made quickly, in a manner similar to "plugging in" a 
telephone switch board. Ten runs of the machine completes the table. 
There is no handling of schedules or punched cards, and no eye strain. 
The errors which come from seeing, recording and counting the individual 
items of data are eliminated. 

Another illustration of the machine counting process in preparing a 
correlation table is shown in Table 3 which gives the relation between 
religious contacts and location (i.e., distance from the village). As in 
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TABLE 1.-THE RELATION BETWEEN RELIGious CoNTACTS E x PERIENCED WITHIN 
THE CoMMUNITY, AND AcE 

Religious Contacts Within the Community 
------------------------------

Age 0 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44t ---- --------------- --- -----
50-59* 76 25 9 7 8 6 2 2 5 

---------------------------
45-49 26 8 3 4 1 1 1 5 

---------------------------
40-44 27 6 5 7 2 
----------------------------------
35-39 22 6 6 5 1 1 
--· ----- - ----------- ------ ---------
30-34 21 1 3 2 1 1 

- -------- ------ - -----------
25-29 17 6 2 3 1 

------ ---------------------
20-24 13 5 4 I 1 4 I 

------------ ---------------
15-19 34 12 10 I I 1 1 2 
----------------------------------
10-14 49 16 10 10 2 1 2 2 ------- --------- - - - - --------------
5-9 29 16 3 5 2 2 1 

*This step includes all those 50 years of age and over. 
tThis step includes all who had 40 religious contacts and over. 

TABLE 2.-THE RELATION BETWEEN RELIGious CoNTACTS ExPERIENCED WITHIN 
THE COMMUNITY AND N UMBER OF CHILDREN IN THE Ho US EHOLD. 

Children Religious Contacts Within the Community 
in the ------------

household 0 0-4 5-9 10-14 
----------------

9* 4 
------- ---------

8 8 2 3 
--- - -----

7 6 I 
----- - ----- ------

6 22 8 3 
----------------

5 41 11 5 3 
--- ·------

4 30 11 5 10 
---------

3 37 6 5 8 - ------- --- - ---
2 58 22 14 6 

- - - ---------
1 68 18 15 11 ----------------
0 40 22 5 7 

*This step includes 9 and over. 
tThis step includes 40 and over. 

------------
15-19 20-24 25-29 30-34 
------------

------------
- --- ----- ---
- ----- --- ---

------------
2 1 

------------
1 I 

------ - -----
3 

--- ------ - --
4 2 3 

---- ----- - - -
2 6 2 I 

------------
6 3 1 3 

------
35-39 40-44t 
------

------
- -- - --

--- ---
------

1 2 
------
------
---- - -

4 
- - - ---

2 7 
------

2 2 



26 MissouRI AGRICULTURAL ExPERIMENT STATION 

T~BLE 3.-THE RELATION BETWEEN RELIGious CoNTACTS ExPERIENCED WITHIN 
THE COMMUNITY AND LOCATION (i.e., distance from the village). 

Distance Religious Contacts Within the Community 
from the ------------------------------
Village 
(miles) 0 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44t 

--------------- ------------
4-4.4* 130 33 18 14 

------------------------
3.5-3.9 43 8 1 2 1 

--------------------------
3. -3.4 26 4 5 2 1 
----------------------------------
2.5-2.9 32 2 5 1 4 

------------- --- - - ------
2. -2.4 7 11 9 4 4 1 

---------------------------
1.5-1.9 17 3 2 2 1 1 

--------------------------
1 -1.4 16 6 3 1 1 1 

---------------------------
.5- .9 2 2 1 

--------------- ------------
0 - .4 1 1 1 1 

---------------------------
In Village 42 31 12 20 9 9 5 2 4 11 

*This step includes 4 miles and over. 
tThis step includes 40 religious contacts and over. 
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the previous· case all the material for the table was secured by ten runs 
of the machine. 

For purposes of later comparison a third table will be added here. 
This is Table 4. It shows the relation between religious contacts within 
the community and the length of residence in the community. These 
data, as in tables 2 and 3, were counted by ten runs of the Selecto-meter. 

TABLE 4.-THE RELATION BETWEEN RELIGio us CoNTACTs E xPE RI ENCED WITHIN 
THE COMMUNITY AND LEN GTH OF R ESIDENCE IN THE C OMMUNITY. 

in the Religious Contac ts Wit hin the Community 
Commun--------- -------- 1- -
ity (yrs.) 0 0-4 5-9 10-14 15-19 

18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

___._ --------
-19.9* 139 41 26 20 9 

--------
-17-9 8 3 4 

--------
-15.9 19 7 6 5 2 

-- - - - - --
-13.9 18 7 5 3 

------- -
-11.9 14 8 4 4 1 

--------
- 9.9 20 9 4 2 2 

--------
- 7.9 19 11 2 7 1 

--------
- 5.9 20 2 1 

--------
- 3.9 28 5 1 3 

--- - ----
- 1.9 29 10 1 1 

*This step includes 18 years and over. 
tThis step includes 40 and over. 

20-24 25-29 30-34 35-39 
--------

4 3 2 1 
--------

1 
--------

4 1 
--------

2 1 
- - ------

1 
--------

1 
--------
--------
--------

3 
- - ------

1 2 1 2 

40-44t 
--

9 
--

1 
--
--

1 
- -

--
--
--

2 
- -
--

2 

The Computation of Coefficients of Correlation. The degree of asso
ciation or correspondence between two variables is commonly stated as a 
coefficient of correlation. It is the intent at this point to illustrate a 
standard method of finding the coefficient of correlation. The objective 
will be a comparison of this method with a simpler and more effective 
one to be featured la ter. 

Table 2 will be used as the illustration for the computation of a 
coefficient of correlation. This t able shows t he relation between re
ligious contacts within the community (the X variable) and number of 
children in the household (theY variable). The Ayres-Thurstone formula 
for calculating r (the coefficient of correlation) is used. The full illus
tration follows : 
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REuorous Cor<TACTs \VITHI ~< THE CoMMU NITY 

-Substitute X steps-
--------------------
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) y YT Y2 

-- - ---------------- ----
T 

0 

3 

(10) 4 4 40 40 
- ------------------ ----

'"C! (9) 8 2 3 13 117 105 
0 -------------------- ----
-"== ., (8) 6 1 7 56 448 Q) ., 0.. 

"' 1l -------------------- ----
0 ., (7) 22 8 3 33 231 161 :r: 

:>-< -------------------- ----Q) 

(6) 41 11 5 3 2 1 1 2 66 396 2376 -"== 1l ...., 

7 

.s "' ------ ------------ ----·Z (5) 30 11 5 10 1 1 58 290 145 0: ., 
Q) ..C! ------------ - - ------ ----

0 
... "' (4) 37 6 5 8 3 59 236 944 ::9 C/l 

:..c:: -------------------- ----u (3) 58 22 14 6 4 2 3 4 113 339 1017 
- - ---------- - - ------ ------

(2) 68 18 15 11 2 6 2 1 2 7 1 ~.., 
..J~ 264 528 

(1 ) 40 22 5 7 6 3 1 3 2 2 91 91 91 
- - - - - - - - - - - - -

T 314 101 55 45 16 14 7 4 15 5 576 2060 9924 
-------------------- ------

XT 314 202 165 180 80 84 49 32 45 150 1301 
- ------------------ ------

X2T 314 404 495 720 400 504 343 256 405 1500 5341 
-------------------- ------

2:YF 1208 351 200 147 39 38 20 
--------------

X(2:YF) 1208 702 600 

4209 - 1301 ·2060 
576 

588 195 228 

} 5341 _ 1301-1301 X j 9924 _ 2060·2060 
1 fl6 l 5M 

140 

5 12 40 2060 
------------

40 108 400 14209 

4209 - 4652.8 -443.8 -443.8 
= V2402.46 X V2556.64 = 49.01 X 50.56 = 2477.94 = -· 179 +·029 

P.E .• = .6475 (1-r2) = .6528834 = _029 
vN* 24. 

*N = 576 cases 

The coefficients of correlation for tables 3 and 4 were also found 
by the correlation table method just illustrated. A summary of the 
coefficients is presented in Table 5. 
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TABLE 5.-THE CoEFFICIENTS OF CoRRELATION FOR TABLES 2, 3, and 4. 

Table Coefficient of Probable 

No. X Variable Y Variable correlation (r) Error (P.E.,) 

2 Religious Contacts Children in t he House-
within the community hold -.179 .029 

3 R eligious Contacts Distance from the Vii-
within the community !age -.405 .031 

4 Religious Contacts Residence in the Com-
within the community muni t y .041 .028 

The Condensed Distribution Jo.-fethod of Con-elation . In comparison 

with the numerical coefficient method of correlation just featured, the 

simplicity and effectiveness of another method of correlation will now 

be considered. As with the coefficient method we begin with the correla

tion table as prepared by the action of the Selecto-meter. We shall make 

use of Table 2, which shows the relation between religious contacts and 

children in the household. The table indicates that each step-interval of 

religious contacts has under it ten step-intervals of children in the 

household. For instance, four of the persons who had zero religious 

contacts had 9 children in the household; 8 had 8 children in the house

hold; 6 had 7 children in the household, etc. The method consists simply 

in condensing these ten step-intervals in to a single figure which gives the 

average (the mean)* number of children in the household for the entire 

group of people who had zero religious contacts. Then we compute the 

average number of children in the household for the people who had 0-4 

religious contacts, 5-9, 10-14, and so on throughout the religious contact 

distribution. The result of this condensed distribution process is seen 

in Table 6. 

T ABLE 6.-THE RE LATION B ETWEEN R ELIGIOUS C o NTACTS E xPERIENCED vVITHI N 

THE CoMMU NITY AND N uMBER oF CHILDREN IN THE H ousEHOLD, As SHOWN 
B Y THE CONDENS ED D ISTRIBUTI ON M ETHOD 

Religious Cont acts W ithin the Community Number of Children in t he Household 
(mean) 

0 2.85 2 .85 2.85 
0-4 2.48 ~ 

2. 66} 5-9 2.64 2.46 
10-14 2.27 ~ 
15-19 1.44 1. 85l 
20-24 1.72 t 1.77 
25-29 1.86 1. 79f 
30-34 .25 f 

. 82} 35-39 1.40 1.10 
40-44 1.67 

*The mid point X frequency met hod was used throughout this st udy to find the mean. 
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With some irregularities the average number of children in the 
household shows a general downward trend as religious contacts increase. 
If these means are grouped by two's (except for the zero step) as shown 
in the table, we observe a downward trend as follows: 2.85, 2.66, 1.85, 
1.79, .82. The highest interval of contacts is an exception to the trend. 
This high step gives a mean number of children in the household of 1.67. 
Now if we smooth out the figures a bit further by grouping the means 
into three's (after the first step-interval) we get a clear-cut descending 
trend as follows: 2.85, 2.46, 1.77, 1.10. (see table). These data seem to 
warrant the generalization that the relation between religious contacts 
and number of children in the household is a high negative or inverse 
correlation. 

Against the simplicity and clarity of the finding just stated observe 
the complexity and inconclusive nature of the same relationship as found 
previously by the coefficient of correlation method. The coefficient 
between the two variables, as seen in Table 5, is - .179 with a probable 
error of .029. A strict interpretation of these figures would be as follows : 
A coefficient of correlation of - .179± .029 means that the chances are 
50-50 that the true coefficient lies between - .150 and -.208, and, the 
chances are also 50~50 that the true coefficient lies below -.150 or above 
-.208 

In the coefficient under discussion there is some doubt as to whether 
it indicates any relationship at all. As stated above, the chances are 
50-50 that the true r lies below - .150 or above -.208. Suppose the true 
r to be -.10. Now in order to be fairly sure of a relationship the r must 
be at least 4 times the P. E. In this case the r would have to be at least 
-.116. But we have said the chances are 50-50 that the true r c:ould 
be as low as, say, -.10. It follows that there is just about as much chance 
of indi<:ating some correlation as of indicating no correlation. If we take 
the other side of the case we may say the chances are 50-50 that the true 
r lies above -.208. However, since any two items which are known 
to be uncorrelated will almost inevitably show a slight coefficient of 
correlation one way or the other when run in a correlation table it is 
safer to assume, when the computed coefficient is very small, as in the 
present case, that no correlation exists. On the basis of this conservative 
view we would have to conclude that the coefficient of -.179± .029 
indi~ates either a very low degree of corr.elation or none a t all. 

In summary of the two methods thus compared at length we may 
conclude that the condensed distribution method is short, simple, 
conclusive and easily interpreted. The coefficient of correlation method, 
in contrast, is long, complicated, inconclusive and difficult to interpret. 
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Under the discussion of these comparative methods there are two 

other illustrations to present. These are tables 3 and 4. Table 3, m 

condensed form, appears as Table 7. 

TABI.E 7.-THE RELATION BETWEEN RELIGious CoNTACTS ExPERIENCED WITHIN 

THE COMMUNITY AND LOCATION (i.e. DISTANCE FROM THE VILLAGE) AS 

SHOWN BY THE CONDENSED DISTRIBUTION METHOD. 

Religious Contacts Within the Com
munity. 
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Figure !.-Graphic Relation Between Religious Contacts Within the Com

munity and Distance from the Village. 

The average distance from the village decreases quite consistently 

as the number of religious contacts in~reases. The table shows the step

intervals grouped by three's (after the first step). Whether grouped by 

two's, three's or four's the clearly descending trend of the distance 

averages is undeniable. This is strong evidence for the generalization 

that there is a very high negative or inverse correlation between religious 

contacts and distance from the village. 
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The relationship just stated can be seen graphically in Figure 1. 
The distance variable has been plotted on the contacts distribution as 
a base, and the regression line* drawn in. This line shows that there is a 
loss of approximately 33 religious contacts per pe.rson in a distance of 3 
miles. The relation between the two variables can be summarized by 
saying that as we move out from the village center the religious contacts 
decrease at the rate of approximately 11 contacts per person per mile. 

The degree of relationship between these two variables, as deter
mined by the coefficient method, can be read from Table 5. The co
efficient of correlation between religious contacts and distance is given 
there as -.405 with a probable error of .031. The standard interpretation 
is as follows: A coefficient of correlation (r) of -.405± .031 means the 
chances are 50-50 that the true 1' lies between -.374 and -.436, and, 
the chances are 50-50 that the truer lies below -.374 or above -.436. 

Without going further into detail as to the significance of this 
correlation, we may state that it shows a definite, but rather low degree 
of relationslip. Certainly it could not be said that it shows high corre
lation. Yet the condensed distribution method, with which we are 
comparing this coefficient method, shows unmistakably a very high 
negative correlation. Again the inference is clear that the coefficient 
method is not only longer, more complicated, and more difficult of 
interpretation, but is incapable of expressing the true degree of relation
ship between the variables involved. The reasons for the unreliability 
of the coefficient method will be explained presently. 

The last of the three illustrations showing the discrepancies be
tween the coefficient method and the condensed distribution method 
will make use of a different type of relationship, as found in Table 4. 
This deals with the relation between religious contacts and length of 
residence in the community. The condensed form of this table follows. 

TABLE 8.-THE RELATION BETWEEN RELIGious CoNTACTS ExPERIENCED \VITHIN 

THE CoMMUNITY AND LENGTH OF REsiDENCE IN THE CoMMUNITY, AS 

SHOWN BY THE CoNDENSED DISTRIBUTION ]\1ETHOD 

Religious Contacts Within the Community Years of Residence in the Community. 
(mean) 

0 12.7 12.70 
0-4 12.8 ~ 13.90 5-9 15.0 

10-14 13.7 ~ 14.75 15-19 15.8 
20-24 12.3 ~ 12.50 25-29 12.7 
30-34 12.5 ~ 10.75 35-39 9.0 
40-44 14.2 14.20 

*This line ,,vas not fitted, statisticall:r, but was drawn in by inspection. A straight~line relationship 
is assumed, since only the trend of relationship is to be shown. The general trend would not be vitiated 
even if the relationship should turn out to be a compound curvilinear one. 
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In the above table the means representing the number of years of 

residence in the community do not follow a consistent upward or down

ward trend. If we leave oui: of consideration for the moment the last 

figure, and group the others (excepting the first) by two's, we can observe 

an upward swing, followed by a downward trend. The figures start at 

12.70 and rise through 13.90 to the peak at 14.75, descending again· 

through 12.50 to 10.75. Still ignoring the 40-44 contact step-interval, it 

appears that there is a pronounced positive correlation between contacts 

and residence in the upper half of the table, and a pronounced negative 

correlation in the lower half. The people who have lived longest in the 

community, on the average, fall close to the mid-point of the contacts 

distribution. In view of the high degree of accuracy of the original data 

more reliance can be placed in these figures than would ordinarily be 

warranted from the small number of intervals into which the residence 

means have been grouped. If the indicated association between the;e 

two variables is a real and not merely an apparent one, it is a relationship 

of genuine significance. 
The degree of relationship between religious contacts and residence 

is expressed by a coefficient of correlation in Table 5. This coefficient 

is only .041± .028. In other words, the coefficient method shows practi

cally no correlation whatsoever. The coefficient method, of course, 

takes into consideration the last step-interval in the table. By so doing 

it only conceals more effectively the relationship which the condensed 

distribution method indicates throughout the major portion of the 

table. 
In addition to the three factors used in Tables 6, 7, and 8, several 

others were handled by the same condensed distribution method to show 

their relation to religious contacts. Table 9 is a summary of fourteen 

factors (including the original three) in this relation.* No additional 

comment on method need be added here. At the end of the bulletin, a 

summary of the relationships of all the factors will be included. 

Reasons For· the I mfficiency of the Coefficient lv!ethod. One reason 

why the coefficient method fails to reveal the true association between 

the variables of Table 8 is that the relationship is curvilinear. The means 

of the arrays of religious contacts (that is, the means of the years of 

residence as shown in Table 8) do not fall in a straight line, but in a 

curved line. The ordinary correlation formula, such as has been used here 

to compute the coefficients, applies only to straight line relationships. 

This error of using straight line formulae to find the coefficient for a 

curvilinear relationship is a common one which yields a coefficient of 

correlation too low, and which therefore renders the coefficient not only 

*In Section IV, under the sub-heading "Evaluation of the Constituent Factors" the factor of Sex 

is interpreted in its relation to religioi..ts contacts. 
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TABLE 9.-THE RELATION OF REI.IGJous CoNTAcTs ~1rTHIN THE CoMMUNITY To EAcH oF SEvERAL FAcToRs 

Sex 
(Modal* 
Domi
nance) 

Occupation 
(Modal* 
Domi
nance) 

Home 
Ownership 
Modal* 

Domi
nance) 

The Factors (ExpresseP Either as modal dominants or as means; 

Age 
(Mean) 

Total Per-~ Adults I Children I Years 
sons in the in the in the of 
Household Household Household Schocling 
(Mean) (Mean) (Mean) (Mean) 

Distance 
from the 
Village 
(Mean) 

Residence 
in Com
munity 
(Mean) 

Property 
Tax 

(Mean) 

Distance I Distance 
'for all Con- for all Con
ltacts Out- tacts \:Vith-

side 
(Mean) 

in 
(Mean) 

---1--1 1---1 I I I I ----1 I 1---1---
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0-4 

5-9 

10-14 
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314 Male 
2.7 

A gr. 
12.4 

RCnter 
23.0 31.6 5.07 2. 22 2.85 7. 2 3 .03 12 .7 529.29 125.2 31.1 
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--·---•---i---1 I 1---! I ~----1 
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29.8 Owner 
.8 
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School I Owner 

10.9 3.1 
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29.4 4.82 2 . 18 2.64 8.5 2.50 15 .0 47.05 166.4 I 43.9 

1--1 I I I I I 1 1 -1 ~~~-=-5 _ 
42 . 22 45 

Female 
12.8 

Service I Owner 
13 ..1 1. 5 30.9 2. 33 4.60 2. 27 8.5 1.94 13 .7 

16 
Female 

26.7 

D&P 
Service 
43.5 

Owner 
37.9 36.6 3 .50 2.16 1.44 6.3 1.11 15 .8 39.84 118.8 I 37.5 

A gr. 
21.9 20-24 a 

Male 
26.8 

Renter 
35.4 --~-~ Female I Trade ~--Rent-er ~-38.=----~-1-.92- 1.72 7 .~ --- 1 .48 12.3 ~-19_2.9 j __ 19_.6_ 

25-29 __ 7_ 16.0 ~:--~- 21.8 ~1 2.85 1.86 ~:._j .50 12.7 ~-~I 26.8 

11.0 1 .38 12.5 31.25 30-H 4 
Female 

1.7 
Prof. Ser. 

76.6 
Owner 
50.4 41.3 2. 25 2.00 . 25 250.0 I 25.0 

----!--1---1--·-1 I I ---1 I 1----, -1----1---

35-39 I Female 
5 I 61.7 
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10.1 
Owner 
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19. 2 
Owner 
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1]---=-~-~~-: 74.17 : 316.7 ,·--62 . 5 -
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inaccurate but highly misleading. In Table 8 the upward swing of the 
fi,rst portion of the table tends to be balanced by the downward swing 
of the.last half. In an extreme case of curvilinear relat ion a coefficient 
approaching zero will generally result. 

If a true coefficient is desired, a curve can be fitted, and a correla
tion ratio* used to find r. Also, if the data curve closely approximates 
some curve for which a correlation formula has been worked out, this 
f'Ormula can be used to find the coefficient. 

Another reason for the inefficiency of the ordinary coefficient method 
is that the formula applies to data which conform to, or approach, normal 
frequency. The assumption is that if enough cases are involved a normal 
distribution will be approximated and the formula will be correct . If, 
on the other hand, the data are considerably skewed it is necessary to 
use other formulae which have been developed for skewed distributions. 
Evet-y one of the variables used in the tables under discussion (Tables 
6, 7, and 8) is badly skewed. The religious contact distribution, used as 
the dependent variable in the tables, is pictured, in Figure 2, in relation 
to a normal curve superimposed upon itt . A glance at this figure shows 
how far the religious contact distribution departs from the normal curve. 
This illustration suggests graphically one reason why the coefficients 
of correlation involving this variable are incapable of expressing the true 
relationship. 

These two impor tant difficulties in the use of the ordinary coeffi
cient of correlation technique, namely, skewed distribu tions and curvi
linear relationship, must be watched Closely in the analysis of social data. 
It is evident that failure to observe this caution leads to serious misin
terpretation. Sixteen of the distributions used in this study are decidedly 
skewed, while only three follow the general form of the normal curve . 

... 1-s' 
*Such as r= ~1 - -.!... 

uY2 

Y = the ind~pcn-lc:~t variable. 
s;. = the sum of t!!c !;qua res of the deviations (o f the po ints in the curve)_ from the c urve. 
Several trials maybe c.ecessary, i.e ., it may be necessary to fit several curves to get sy:! as small 

as possible. 
R ega rdless of skewness in the original data, and non~Iin e n. rity in t he relationship, a coe f!ic~icnt 

of correlat ion can be fou nd by the use of the general ratio ~ Sec Garrett, Henry E.-" Statistics 

<>Y 
in Psyc hology and Education", p p. 203-211. \rVhere skewness and non-li nearity obt ain t his should be 
used in preference to the Pearsonian coefficient. It is, howeve r~ relatively difficult to handle . Inc.identa i
ly it is based o n the condensed distribution process~ since it uses t he means of the arrays. Its value lies 
in the fact that it goes beyond this and arrives at a nu merical c oeffi cient . Wh ere the simple relationship 
between two variables, (i.e ., t he trend of relationship) is desired the condensed distribution process 
s generally sufficient. 

N 
tThe normal curv e is constructed so that t he mean ordinat e = - X I , when N = number 

2.5<¥ 
of cases, u = standard deviation, I = step~intcrval. T he other ordinat es are fracotional parts of th e 
mean ordinate c.orresponding to sigma distances o n the b:tse line. The fractional parts are read fro m a 
t able. 
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Figure 2.-A Normal Curve Superimposed Upon the Reli
gious Contact Distribution. 

If these data are indicative of social data in general, the application of 
ordinary coefficient ~echniques must be limited. 

In many of the current social research studies the collection of an 
insufficient or unrepresentative sample of dat\1, whic!h may be badly 
skewed, and the application to this of the technique of the coefficient 
method, is a combination of errors which has been too often employed. 
The use of the condensed distribution method, while it does not compen
sate for an unrepresentative sample, does apply to skewed distributions 
and to curvilinear relationship. Moreover, the correlation process is 
shortened and simplified, and the interpretations are made more mean
ingfuL 

Corr~lation of One Form of Behavior With Another.-The dis
cussion just concluded has pointed out the inadequacy of the usual 
coefficient method of correlation for the data of this study. Consequently 
the condensed distribution method will now be .used to show the rela-
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tions between the several forms of behavior. One fbrm in particular, that 

of religious contacts within the community, will be featured in its rela

tion to social, recreational, and educational contacts within the commu

nity. While the data will be presented in the simple condensed distribu

tion table form, it will be understood that each tabular form represents 

the data of a complete correlation table cbunted by the action of the 

Selecto-meter. 
The Relation of Religious Contacts Experienced Within the Com

munity to Social Contacts Within. In Table 10 the relation between these 

two types of behavior is given. 

TABLE 10.-THE RELATION BETWEEN RELIGious CoNTACTS WITHIN THE CoMMUNITY 

AND SociAL CoNTACTS \VrrHIN. 

Religious Contacts Within 

0 
0-4 
5-9 

10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 I. 

Social Contacts Within (mean) 

7.0t 
12.s I 
12.2t 
12.4\ 
16.6 t 
22.7\ 
33.2/ 
20.6\ 
14.5 t 
24.5\ 

9.7 

12.3 

19.6 

26.9 

19.5 

It appears that social contacts increase with religious contacts to the 

25-29 religious contact step, after whioh a negative trend is shown. This 

omits the last steP.-intervaf. When this highest step is included, and the 

social contact means are smoothed by grouping into two's, substantially 

the same relationship is noted. 

Table 10 violates one of the fundamental requirements of social 

analysis, since it does not use an indivisible beha.;ing unit. It includes 

both sexes, all age groups, all occupations, and so on. The rdationship 

found may not apply at all to the persons of a selected age, sex, or other 

unit. On the other hand it may apply more exactly than the total figures 

indicate to some particular sex, o~ age, or occupation. 

These remarks force upon our attention a closer examination of 

what is meant by an indivisible behaving unit. Up to this point we have 

assumed such a unit as a theoretic necessity. It must now be exp'lained 

that such a unit, in an absolute sense, is too complicated to be defined, 

and, if it could be defined, it would be too complicated to be useful in 

analysis. For instance, all persons may be divided into males and females. 

Each sex can then be divided into several age groups, say 10 significant 

groups. Each sex-age combination will have one of several occupations. 

Each sex-age-occupation group will fall in one of several location groups. 

Each sex-age-occupation-location group will still be divisible into educa

tional groups, etc. The process of subdivision would have to contin

ue until every divisible item had been broken into its constituent parts. 
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Fortunately this theoretic necessity is, to a large extent, unnecessary 
in practice. The factor of sex may not be important, say, between the 
ages of 3 and 6. The behavior of boys and girls of such ages is so nearly 
alike in most situations that the division on the basis of sex is unnecessary. 
Age provides another illustration. A span of five years is much more 
significant between the ages of 10 and 20 years than it is between the 
ages of 35 and 45. Knowing this we can divide people into preadolescent, 
early adolescent, and other significant age groups, even though each of 
these, theoretically, could be divided into a very large number of sub
groups. 

In this grouping process a great many factors can be ignored as 
meaningless for any specific study. It would avail nothing to divided 
people according to the color of eyes or hair, for instance in a study of 
ordinary behavior. After eliminating the incidental factors, all we need 
to do with the influential ones is to divide them into significant groupings. 
Sex will generally be significant. Natural age groups cannot be ignored. 
Various other possibly-significant factors will have to be examined to 
determine whether their subdivision is important. 

By an indivisible behaving unit we therefore mean a unit which is, 
for the purpose of a given study, approximately indivisible. That is, it 
must be a unit which consists of a division of those [1;tctors which are, or 
are assumed to be, functionally significant in the determination of be
havior. In the present study, for instance, it would not be significant 
to use males of a given age as the unit if we had reason to believe that 
these males of the given age behaved differently when subdivided into 
occupational groups. 

In the process of analysis the tabulation difficulties incident to 
sorting the cases into these groups and sub-groups has been, in the past, 
almost insurmountable. By the use of the .'2~lecto-meter this sorting 
process is accomplished quickly by the simple act of making electrical 
connections and running the machine. A sex-age-occupation-education 
group, or any other, can be "combed out" from the total cases by making 
four connections; and some specific behavior of this group can be secured 
by making, at the same time, one or more additional connections. Thus 
the complete distribution of such a combination group, for the step
intervals of any selected form of behavior can be found by a single run of 
the machine. 

It is clear that such a process of subdivision, in the search f6r an 
approximately indivisible behaving unit, cannot be carried far enough 
to be significant unless the study includes a large number of cases. 
The statistical analyses of the past have generally been handicapped 
not only by the lack of some device to sort out quickly the desired com
binations, but by a sufficiently large number of cases. The Selecto-meter 
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supplies the first lack. Its operation on this initial study has indicated 
that perhaps the greatest single need at present for careful statistical 
analysis is a large enough number of cases to yield telling results when 
the cases are divided and subdivided as required in the use of an approxi
matelY indivisible behaving unit. 

The digression jqst concluded was suggested by the fact that Table 
10 does not use an approximately indivisible behaving unit. The persons 
whose behavior is indicated are of both sexes, all ages, every occupation, 
all degrees of education, etc. Table 10 "lumps" all these people together. 
The figures therefore represent a general average relationship between 
religious contacts and social contacts. If we classify these people so as to 
put all those who are alike in separate groups (i. e., if we form approxi
mately indivisible behaving units) the behavior of some of the groups 
will probably show a more pronounced relationship than was shown for 
the total, while the behavior of other groups will doubtless show a less 
pronounced relationship than is evident in the total. A subdivision on 
the basis of one factor alone (age) is sufficient to illustrate this principle. 
This will now be demonstrated. 

In Table 11 we have the generalized relationship of Table 10 sub
divided in to three age groups. 

TABLE 11.-THE RELATION BETWEEN REr.IGious CoNTACTs 'WITHIN THE CoMMUNITY 

AND SociAL CoNTACTs WITHIN, BY AcE GRours . 

Social Contacts vVithin (mean) 
Religious Con-
tacts Within All Ages Age 5-19 Age 20-34 Age 35-44 

0 7.0 11.3 8.0 4.8 
0-4 12.5 17.5 13.8 6.6 
5-9 12.2 13.7 40.8 20.2 

10-14 12.4 14.4 7.1 11.4 
15-19 16.6 16.5 25.0 14.7 
20-24 22.7 32.5 17.5 18.3 
25-29 33.2 23.5 31.3 32.5 
30-34 20.6 12.5 0. 27.5 
35-39 14.5 15.0 0. 

I 
14.2 

40-44 24.5 25.0 42.5 22.3 

.. When the relationships of Table 11 are plotted on graph paper a 
radical difference is seen among the four groups. Taking as the general
ized relationship an upward trend of social contacts for about three
fourths of the religious contact distribution, followed by a downward 
trend, the sub-divided groups rank as follows: The age group 35-44 
shows the clearest curve; the total group (all ages combined) is nearly as 
uniform; the 5-19 age group deviates from the curve more than the above 
two; the 20-34 age group is widely divergent from all the others. These 
relationships are shown in Figures 3, 4, 5, and 6. The last step-interval 
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is omitted in every case. No objection can be raised to Table 10 and its 
interpretation provided the investigator warn the reader that the rela
tionship noted is a generalized average concerning two forms of behavior 
involving different types of people, and that certain of the types of 
persons involved may show behavior widely divergent from that given 
for the combined types. 

Table 11 is a first step in the process of ·finding an approximately 
indivisible unit of behavior. Of course the age groupings used can each be 
subdivided in various ways. The number of original cases available 
will determine how far the process can be carried. Each step will then 
throw new light on the behavior. The finding of an indivisible unit of 
behavior will never be perfectly realized, but the concept will save the 
investigator from the errors of "lump" interpretations, and the continual 
search should yield an increasingly accurate knowledge of human be
havior. 

The Relation of Religious Contacts Experienced Within the Com
munity to Recreational Contacts Within. There is no consistent relation
ship, as far as this analysis can discover, between these two forms of 
behavior. Table 12 gives the figures on which this conclusion is based. 

TABLE 12.-THE RELATION BETWEEN RELIGious CoNTACTS 'WITHIN THE CoM
MUNITY AND RECREATIONAL CoNTACTS WITHIN, SUBDIVIDED BY AGE GROUPS. 

Recreational Contacts Within (mean) 
Rel igious Con-
tacts Within All Ages Age 5-19 Age 20-34 Age 35-44 

0 .80 1.5 2.1 .5 
0-4 2.9 5.6 4.3 3.1 
5-9 3.4 3.2 8.9 5.1 

10-14 .60 1.3 0. 1.1 
15-19 0. 0. 0 . 0. 
20-24 . 5 2.5 0. 0. 
25-29 7.0 1.3 9.4 37.5 
30-34 . 6 2.5 0 . 0 . 
35-39 . 5 1.3 0. 0. 
40-44 2.1 11.9 0. 0. 

*This group includes the school age. The large figures here, as compared with the other age groups, 
are due to attendance at school. 

The column for all ages shows two distinct peaks of recreational 
contacts within the limits of nine steps of the religious contact distri
bution. This is a bi-modal relationship. It may be assumed that some 

. factor (one or more) is responsible for the first peak while a second factor 
(one or more) causes the second peak. Apparently the age factor has 
little or nothing to do with the situation, for this same bi-modality is 
seen, substantially, in the figures for the three separate age groups. The 
data of this table are not very satisfactory, however, because so many 
zeros occur. This is because 82.8.% of the persons had no recreational 
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contacts during the three months period of study. The only safe con
clusion to be drawn from this limited analysis of Table 12 is that no 
clear relationship is shown. 

The Relation of Religious Contacts Experienced Within the Com
munity to Educational Contacts Within. The condensed distributions 
showing this relationship, subdivided again by age-groups are g1ven m 

Table 13. 

TABLE 13.-THE RELATION BETWEEN RELIGious CoNTACTS WJTHIN THE CoM

MUNITY AND EDUCATIONAL CONTACTS, BY AGE GROUPS 

Educational Contacts Within (mean) 
Religious Con-
tacts Within All Ages Age 5-19* Age 20-34 Age 35-44 

0 90.9 251.4 2.5 1.3 
0-4 132.9 275.6 58.3 13.3 
5-9 115.5 272.8 2.8 2.2 

10-14 92.2 252.8 0. 4.4 
15-19 81.3 243.8 0. 16.7 
20-24 69.3 325.0 0. 2.8 
25-29 92.9 162.5 81.3 0. 
30-34 68.6 275.0 0. 0. 
35-39 130.0 325.0 0. 0. 
40-44 85.0 150.0 0. 2.5 

If the means in the column for all ages in Table 13 are grouped by 
two's a consistent curvilinear relationship is seen, with a clear downward 
swing followed by a clear upward swing. The figures are: 111.9, 103.8, 
75.3, 80.8, 107.5. 

This generalized relationship is an illusion resulting from combining 
she three age groups, for, when each group is observed separately, no 
tuch relationship exists. This is a case of spurious correlation. It will be 
remembered that in Table 11 the generalized relation between religious 
contacts and social contacts was rather accurately representative of at 
least one of the separate age groups, and that it did serious violence to 
only one other. Caution is interpretation was suggested at that point. 
In the present instance, however, the generalized relationship does not 
represent a single age group, but misrepresents seriously each group, 
taken separately. This is suggestive of the still wider divergences of 
relationship which might result if the behavior groups were subdivided 
by other factors. In accord with the viewpoint adopted in this study, it 
should be said that such a gross process is merely descriptive of group 
behavior.* In order to analyze behavior we must reduce it to the cate-

*The danger of social description (in distinction from :1nalysis based on approximately indivisible 
behaving units) is here illustrated. By putting together, mcchanic:dly, the figures for all age groups 

an apparent but spurious correlation is seen between religious and educational contacts. An example: 
of this fallacy of social description is given in Appendix D. 
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gory of persons, that is, we must use an approximately indivisible be
having unit. 

Application of the Condensed Distribution Method to Problems of 
Partial Correlation.-The technique of partial correlation undertakes 
to find the degree of relationship between two variables when a third 
variable* is ruled out, that is, held constant. Let the problem be to find 
the relationship between social contacts experienced within the com
munity and age, with distance from the village held constant. The 
mathematical process requires the coefficient of correlation between 
variables 1 and 2 (written r12), variables 1 and 3 (written rd, and vari
ables 2 and 3 (written rz3). These coefficients are then substituted in the 
formula: 

r12.3 
YI-ry3v'l-d3 

The first term (r12 .3) stands for the coefficient of correlation between 
variables one and two, with three held constant. 

Even when the data are suitable there are at least two difficulties 
in the use of partial correlation. The first and less important one is the 
considerable amount of work required. Three gross coefficients as a 
minimum must be computed (as in the present problem) before the for
mula can be used. The more important objection to the use of partial 
correlation as a tool of analysis is the fact that it represents a form of what 
we have called the "lump" process. The relation between two variables 
is given in terms of the constant as a whole. In the present instance the 
factor of distance is held constant. If we ask what specific distance this 
refers to it becomes evid~nt that all distances are included,-no distinc
tions are made. The distance factor is handled, in effect, as an average 
of all distance. The coefficient does not reveal the degree of association 
between the two variables fo1· any selected interval of distance. This 
relationship may vary as the distance factor varies. For the reason that 
partial correlation conceals these varying relationships it is a relatively 
crude technique for social analysis. 

If a very low coefficient of partial correlation is secured the investi
gator is likely to conclude that no real correlation exists between the 
two variables, when a third is held constant. The fact may be that a 
very decided correlation exists between these two variables for some 
step-intervals of the constant, but not for others. An illustration of this 
from the data at hand will be given. 

Let us then return to the original problem of finding the relation 
between social contacts and age, with distance from the village held 

*That is, one or more. 
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constant. The condensed distribution method handles the problem as 
shown in Table 14. 

TA B LE 14.-CoRRELATION BETWEEN SociAL CoNTAcTs WITHIN T H E CoMMUNITY 

AND AcE, WITH THE DisTANCE FAcTOR HELD CoNsTANT. 

Social Contacts Mean Age for the following Distance Intervals: 
Within the Com-

munity 0-.9 miles 1-1.9 miles 2-2.9 miles 3-3.9 miles 4-4.9 miles 

0 40.9 36.4 33.4 41.2 37.6f37.6 
0-4 32.2 25.8 31.8 41.3 31.0~~0 ') 
5-9 28.5 33.8 35.6 33.1 29.4 ..) ·-

10-14 29.1 29.5 27 .5 30.6 24. 2~ 24 ~ 
15-19 28.1 40.8 15.0 17.5 24.3 . ..) 
20-24 35. 7 17.5 30 .0 35.8 "-T, , 25-29 26.9 18.5 35.5 39 . 5 12.5 - . 
30-34 22.6 27 .3 35.0 27. 5 ')') 5 
35-39 29.5 17.5 17.5 - - · 
40-44 31.3 32.5 15.0 31.5 19.2119.2 

----
Total Cases 154 54 76 97 195 

VVhen variables are to be tested for relationship the rule is to control 
experimentally all those possible, and then to resort to partial correlation 
to handle those which cannot be so controlled. The use of the Selecto
meter in counting the items makes possible the control of the variables 
experimentally. The first point to observe, therefore, is that this experi
mental control, as used in the condensed distribution method, eliminates 
the need for the technical method of partial correlation. A second point 
to note is that Table 14 avoids the "lump" conclusion of partial correla
tion. It does this by giving the relationship between the two original 
variables in terms of the successive step-intervals of the constant. The 
result is simplification of method and refinement of analysis. 

Table 14 is based on the distribution of social contacts. Adjacent 
to the step-intervals of this distribution are the columns giving the mean 
a.ges of the persons who lived at the several distance intervals, as 0-.9 
miles, 1-1.9 miles, 2-2.9 miles, 3-3.9 miles, 4-4.9 miles. When the mean 
ages in the first distance column (0-.9 miles) are graphed on the base of 
social contacts an inverse relationship appears for the first three steps, 
after which the curve is too broken to warrant any interpretation of 
direct or inverse relationship. The curve for the second distance column, 
(1-1.9 miles) is irregular, and the cases are comparatively few in number. 
The 2-2.9 miles column is likewise erratic, as is the 3-3.9 miles group. 

In contrast with these fir'\t four distance intervals we find an appar
·ent inverse correlation between social co~tacts and age for the last 
distance group, i.e. the people who live 4-4.9 miles out from the village 
·Center. This apparent relationship would undoubtedly have been con-
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cealed entirely, or in greateT part, if the problem had been run as one of 
technical partial correlation, for the figures of this fifth column would 
have been "diluted" by those of the other four distance columns, which, 
of themselves, show no concl~sive relationship to social contacts. 

It appears that the use of the ordinary partial correlation technique 
is not valid for the problem at hand, since the several distrfbutions 
involved are very greatly skewed, as explained before. But even if this 
were not the case the condensed distribution method seems to offer 
definite advantages in simplicity, and in detail of analysis. 

IV. THE ANALYSIS OF COMBINATIONS ASSOCIATED WITH 
BEHAVIOR 

In the preceding section our interest has been centered on the rela
tion of single selected factors to some form of behavior, or, at most, on 
the influence of a single factor in terms of another factor, as in the prob
lem of partial correlation. If it were not f6r the fact that the conclusions 
ot most sociological research up to the present time have been based 
mainly or solely on the observed infl'uence of single selected factors it 
would be needless to point out that such atomistic interpretation is 
purely artificial. No social situation is the result of a single stimulus, 
and no social situation can be "explained" as the simple addition of the 
infiuence of a number of factors taken separately. The concept which 
is fruitful in social research is that a social situation or a form of behavior 
is the product of numerous factors acting together as a combination. 
This is the o.rganic view as opposed to the atomistic or single-factor 
interpretation of social "causation". 

In speaking of social causes we do not mean, of course, ultimate 
causes or even remote causes. Obviously we can never hope to trace the 
stimuli of present behavior down through the biological and cultural 
processes entering into the life of a person's ancestors tb some primordial 
cause. Only the approximately immediate or "effective" causes are 
sought. Psycho-analysis is an effort to identify the "effective" stimuli 
in the earlier life of the person. 

As a working hypothesis, then, we have adopted the view that 
behavior is the resultant of numerous factors acting together, organically 
as a combination of infl·uences. A corollary to this is . the concept that a 
change in behavior is the result of a change in the constituent factors of 
the combination, much as sulphurous acid is changed to sulphuric acid 
(with change in behavior) by the chemical, i.e. organic, addition of one 
atom of oxygen. Just as the behavior of sulphuric acid cannot be «ex
plained" in terms of hydrogen, sulphur or oxygen taken separately, 
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so the behavior of a penon cannot be "explained" in. terms of sex, age, 
or any other single factors, taken separately. We may therefore look upon 
the observed or apparent influence of single factors in a social situation 
only as tentative "causes" which the more searching study of combina
tions will verify, modify, or refute. 

The Selecto-meter makes its most significant contribution through 
its ability to handle combinations. The distribution of a specific type of 
behavior can be found as readily for a combination of items as for a 
single item. We might desire, for instance, to find the distribution of 
recreational contacts for males. The ten counters provide this distribu
tion at a single run of the machine, as explained before. The distribution 
of recreational contacts for males, of a given age, a given location, a. 
given number in the family, and a given amount of schooling, is secured 
in exactly the same way and in the same brief interval of time. The same 
combination can be run again with a change in the degree of one of the 
variables, and the difference in the behavior distribution noted. Thus 
the combination may be regarded as a social compound in which we 
may add or subtract an "atom" of one of its constituent elements to
observe the change, if any, in the behavior distribution. Such a case is 
analogous to the addition of one atom of oxygen to sulphurous acid which 
gives a different substance with a different behavior. These observations. 
suggest the wide range of special analyses and comparisons which may 
be made by the help of the machine. 

It is the purpose of this section to present a very general method 
for the study of the combinations of four selected factors associated with. 
a given form· of behavior. The form of behavior is religious contacts 
experienced within the community.* The four conditioning factors are 
age, sex, number of persons in the household, and distance from the 
village. All the 576 cases of the study are included. 

Two general divisions of the analysis will be made. The first is the 
process of finding the number and frequency of the combinations of 
these four factors as grouped under the step-intervals of religious con
tacts. The second is similar to the first except that it does not group the 
combinations under the contact steps. It uses a different method of 
relating the combinations to the form of behavior. 

Combinations of the Four Factors as Grouped Under the Step
Intervals of the Form of Behavior.-In finding the combinations we 
start with the first case on the tabulation surface. This person is a male,. 
in the age group 15-19, with 10 in the household, and with residence in 
the village. These indicated steps of sex, age, number in the household 
and distance from the village are connected on the connections board. 

*After the data for religious contacts have been analyzed, a second type of behavior, namely, social 
contacts, is presented, in brief, as additional evidence. 
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This combination of four factors is connected also with the zero step of 
·religious contacts, since this person had no contacts of this type. The 
action of the machine then picks out, from the entire 576 cases, the 
people who are just like case number one with respect to the four fac
tors, and who had zero religious contacts. Case number two, if different 

.from number one, is used as the second combination. It may vary 
from case number one in every factor and in the number of religious 
contacts, but the machine tells how many persons are just like case 
number two for the items used. Each of the succeeding cases, unless 
included in a preceding count, is used in a similar way . The result 

.. of this counting process is a table showing the number of different 
combinations of the four factors found in the data, subdivided under 
the steps of religious contacts. Incidentally, the constitution of each 
combi~ation was preserved by tabulating it on a sheet which provided 
for all the step-intervals of the factors. Table 15 summarizes the results 
.. of the counting. 

·TABLE 15.-THE NuMERICAL RELATION BETWEEN THE N u MBER OF PE RSONS HAVI NG 

THE SAME CoM BI NATION OF THE FouR FAcToRs,* AND RELIGiou s CoNTA CTs. 

Number 
of persons 
having the 
same com- Number of Combinations Found in the Following Step-Intervals 

bination of Relig ious Contacts 
of the 4 -----------------

-~-,-
- --

Factors 0 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 
----

1 168 65 42 29 10 12 7 4 5 9 
------------------- ----- - -- - - -

2 34 16 5 5 3 1 3 
---------- - ------------ - - - - ·-- -

3 10 1 1 2 
--------=i= ----------

4 7 
----

5 4 

*The four factors are sex, age, persons in the household and distance from the 
village. 

This table reads: In the zero contacts interval there are 168 com
binations with one person each, 34 combinations with two persons 

-each, 10 combinations with three persons each, 7 combinations with 
-4 persons each, and 4 combinations with 5 persons each, etc. 

At first glance one is impressed with the high degree ofunlikeness 
or uniqueness of the people represented in this table. Of the 443 different 
combinations, 351 of these include only one person each, 67 include two 
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persons each, 14 include three persons each, 7 include four persons each,. 

and only 4 combinations include as many as five persons each. There· 

is no group, i. e., no combination, with more than five people alike with 

respect to the five items involved. 
The data in Table 15 appear .in a difFerent light, however, if we 

compare the actual combinations with the possible combinations. 

The sex factor will divide all the people into two groups, males and 

females. Each of these two will be divided into ten others 'by the intro

duction of the age factor, making 20 possible combinations. Each 

of these 20 will be divided into anothe~ ten divisions by the factor 

of persons in the household. This results in 200 possible combina

tions. Another division still, due to the ten steps of the distance fac

tor, brings the total possiblie combinations to 2000. And finally, the 

division into religious contact steps raises the total possible combina

tions to 20,000. Each one of our 576 people could be a unique combina

tion of the five items. Why are only 443 combinations represented? 

Here, in the zero contacts step alone, we have 34 separate combinations 

each with two persons alik~, 10 s-eparate combinations each with 3 

persons alike, 7 with 4 persons alike, and 4 others each with 5 persons 

alike with resp.ect to these items. 

Table 15 implies that no combination of .the four original fac

tors has occurred more than five times. This is true when each step

interval of religious contacts is taken separately, but is not true when 

all the step-intervals are combined as a single group. For instance, any 

one of the 10 combinations shown in the third line of the zero column 

may have recurred in the 0-4 interval, the 5-9 interval, or some other. 

In fact, one of these ten combinations has occurred nine times in the 

entire religious contact distribution. whereas Table 15 shows that it 

has occurred only three times. 1'his combination has actually occurred 

as follows: 
3 times in the 0 interval 
1 time in the 0-4 interval 
2 times in the 5-9 interval 
1 time in the 20-24 interval 
2 times in the 40-44 interval 

It is now clear that Table 15 is not a true representation of the 

occurrence of the four original factors in combinations, because it 

groups the combinations under step-intervals of the religious contact 

distribution. It thus makes the contacts a fifth element in every combi

nation. Combinations which would be identical for the four original fac

tors would be separated in Table 15 if they were associ ted with difFerent 

contact step-intervals. Experience with the technique of Table 15 
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therefore leads to the conclusion that it is not a fruitful way of handling 
the combinations associated with a given form of behavior. It has been 
included as a preliminary step to demonstrate a process to be avoided. 

Combinations of the Four Factors Without Regard to the Step
InteiiVals of the Form of Behavior.-If we now make a count of the 
actual occurrence of every combination of the four original factors found 
in the 576 cases, the data may be summed up as in Table 16. 

TABLE 16.-0ccuRRENCE OF THE CoMBINATIONS OF FouR F AcToRs* 

No. of Persons Having the Same Number of Persons 
Combination of the Four Factors Number of Combinations Involved 

1 218 218 

2 70 140 

3 31 93 

4 11 44 

5 6 30 

6 5 30 

9 1 9 

12 1 12 

*These factors are: sex, .1ge, persons in the househol d and distance from the vi\l~gc. 

Table 16 shows 343 separate combinations t. We find some combin
ations considerably larger, in persons involved, than any found in Table 
15. Five combinations have 6 persons alike, one has 9 persons alike, 
and one has 12 persons alike. with respect to the four factors. 

Actual Occurrence Compared w.ith Chance O.ccurrence. Are we to 
conclude from Table 16 that the single combination having 12 persons 
alike is twelve times as significant as every one of the 218 having only 
one person each? Is every combination having 6 persons three times as 
significant as every combination having only 2 persons? Ordinarily, 
the numerical occurrence of data has been taken as a measure of func
tional importance. As applied to the occurrence of combinations this 
principle of interpretation is a fallacy. Every case in the study has to 
be some combination of the four factors. Moreover, certain combinations 
will occur more than once on the basis of pure chance. The basic clue 
to an understanding of these combinations is the ratio of actual occurrence 
to chance occurrence. 

t Note that Table IS, which included rdigious contacts as a fifth item, showed 44:1 separate com
binations. 
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Of t:he 343 combinations found in Table 16 no two have the same 

chance of occurrence. Table 17 is inserted to show the great spread be

tween the combination having the greatest chance of occurrence and the 

combination having the smallest chance. 

TABLE 17.-THE RANGE OF CHANCE OccuRRENCE* 

Numerical Size of the Four Constituent 
Factors 

------; Chance of Occur-
Persons in Distance from renee of the com-

Sex Age Household Village binations* 

The combination with (Male) (50-54) (3 persons) (4-4.4 mi.) 

the largest n urn hers 293 140 110 195 I in 125 

- - -
The combination with (Fe-
the smallest numbers male) 

(20-24) (1. person) (0-.4 mi) 

283 29 6 4 1 in 558,899 

*The chance occurrence of the first of these two combinations is as follows: 

293xi40xno>,195_ 1 Th h b. . . h dl d . · ·1 
576 576 576 '576-125 eot ercom matronrs an e rnasrmrarway. 

Table 17 indicates that on the basis of pure chance one of the com

combinations might occur once in 125 times, while another might occur 

only once in 558,899 times. Since Table 16 shows that the highest actual 

·Occurrence is only 12 times the lowest it is evident that the spread of 

chance occurrence is very much greater than the spread in actual 

·occurrence. 
With the actual occurrence of each of the 343 combinations found 

by the use of the machine, and its chance occurrence computed mathe

matically, the ratio of actual to chance occurrence is easily derived. 

Table 18 shows these ratios for each size of combination. 

Concerning Table 18 the following statements can be made: 

1. In general, the number of persons per combination varies directly 

with the chance of occurrence of the combinations. That is, a given 

combination is repeated directly in proportion to its chance of repetition. 

2. Although the actual oc.currence of the combinations increases 

in general with their chance of occurrence, the latter increases more 

rapidly than the former. As a result of this difference in rate of increase 

the ratio of actual to chance occurrence diminishes as the number of 

persons per combination ascends. 

3. If the data were extensive enough to find as many as 15, 20, 

or 25 persons per combination, and the ratio of actual to chance oc

currence continued to decrease, it seems probable that this ratio would 

approach unity, which is pure chance occurrence,-that is, occurrence 

at a rate just equal to that permitted by chance. 

4. Consequently it appears that, as we find more and more people 

to a combination (that is, more and more people alike) the occurrence 



No. of Persons wi th the 
Same Combination of 
the Four Factors, i.e., 

Persons per Combination 

I 
2 
3 
4 
5 
6 
9 

12 

TABLE I 8.-SizE AND NuMBER OF THE CoMBINATIONS OF FouR FAcTORs* 
(\Vith a comparison of their actual to chance occurrence) 

No. of Com- No. of Average Chance of Occur- Actual Occurrence of the 
binations (In Persons In- renee of the Combinationst Combinations. 

the 576 valved. 
Cases) 

2I8 2I8 I in 3643.43 I in 576 
70 I40 1 in I489.40 1 in 288 
31 93 1 in 815.80 1 in 192 
11 44 1 in 582.32 1 in 144 
6 30 1 in 372.32 1 in 115.2 
5 30 1 in 324.80 1 in 96 
1 9 1 in 168 1 in 64 
I 12 I in I70 I in 48 

-------------- --------

Ratio of actual Occurrence to 
Chance Occurrence of the 

Combinations. 

6.33 
5.17 
4.25 
4.04 
3.23 
3.38 
2.63 
3.54 

*The four factors are Sex, Age, Persons in the Household, and Distance from the Village. There are 343 separate combinations. 
tThe chance occurrence of each of the combinations was computed separately, and a numerical average taken. Thus the average chance 

occurrence of the 218 combinations in the first line was one in 3643.43. The average chance occurrences for the 70 combinations of the second 
line was one in 1489.40, etc. 
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can probably be accounted for as pure chance (in the sense just indicated 

in item 3). · 

5. Conversely, as we find fewer and fewer people to a combina

tion, that is, as the people become less alike, i. e. more unique, they oc

cur at a rate increasingly greater than chance. 

The question of whether the combinations associated with a given 

form of behavior occur purely according to chance is one of major im

portance in social science. t The conclusions from Table 18 indicate 

that there are many degrees of occurrence. One of the combinations 

included in Table 18 occurred only one-third as frequently (.34) as it 

would have occurred on the basis of pure chance, while another com

bination occurred 149.27 times as frequently as chance. A small num

ber of these combinations can probably be accounted for as pure chance. 

The fact that most of the combinations occurred more frequent

ly than chance is an indication that there is something more to their 

occurrence than mere chance. Is there some "affinity" between the 

factors which induces these specific combinations to occur, analogous, 

perhaps, to the chemical affinity between the elements of a compound? 

Obviously the four factors we are considering will constitute only 

a part, and a very small part, of that hypothetically complete combi

nation of fa~tors which we assume is capable of accounting for some 

specific behavior. Accepting this limitation, we are interested to know 

if the occurrence of the combinations of just these four factors bears 

any consistent relation to the behavior at hand, namely_ to religious 

contacts. Table 19 gives a tentative answer to this question. 

TABLE 19- THE RELATION BETWEE N THE OccuRRENCE oF THE CoMBINATIONs 
CoMPOSED OF FouR SELECTED FAcToRs*, AND RELIGious CoNTACTS. 

Actual Occurrence to Chance 
Occurrencet 

0-4.99 
5-9.99 

10-14.99 
15 and over 

N urn her of Persons, i.e., 
Combinations Involved Religious Contacts (mean) 

433 5.02 
96 4.77 
23 4.67 
22 3.18 

*These factors are Age, Sex, Persons in the Household, and D istance from t he 

Village. tThese are the ratios of actual occurrences to chance occurrence. The 

figures are step-intervals of these ratios. Thus the table shows tha t there were 433 

persons, i.e. combinations, each of which had a ratio of actual occu rrence to chance 

occurrence of somewhere between zero and 4.99. The mean number of religious con

tacts was 5.02 etc. 

:tWhen this statement was made it \Va s thought by the writer that no studies of <1 similar nature 

had then been published . T he ac tual occurrence to c.han ce o caurrence technique w as pu rsued as a lead 

suggested hy the operation of the Sd eCto· meter. It appears, howev er, that Tyler, in 1889, made t he 

initial study using this actual to chan~e idea. He applied the process to anthropologicai materials. 

Followi ng this, in 1926, Clements, Schenck and Brow n made an application of a similar technique, 

likewise to anthropological data. A brief account of these studies is given in Appendix E . The writer 

is indebted to Dr. Wilson D. Wallis of the Universi t y of Minnesota, for calling his attention to these 

referenl.!es. 
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In the 0-4.99 actual to chance step-interval the mean number 
of religious contacts is 5.02; in the 5-9.99 actual to chance step-inter
val the mean number of contacts drops to 4.77; in the 10-14.99 interval 
the mean number is down to 4.67; and in the last step-interval the mean 
number of religious contacts is 3.18. Here we have a rather consistently 
descending trend of contacts to match the consistently ascending trend 
of the actual to chance column. In other words, those people who are 
represented by combinations which have occurred most nearly accord
ing to chance, experienced the largest number of religious contacts, 
and, as the ratio of actual to chance increases, the religious contacts 
decrease. 

A combined interpretation of Table3 18 and 19leads to the follow
ing distinctions: 1. The most unique people tend to occur at a rate 
increasingly greater than chance, and have fewest religious contacts. 
2. The least unique people tend to occur at a rate approaching pure 
chance, and have the greatest number of religious contacts. 

If the term "uniqueness" referred to unusual ideas or viewpoints 
the statements just made might be construed as fairly typical of the 
people in a rural community. Religious participation being the accepted 
mode of behavior, those who deviate most widely from it• will be the 
free-thinking people, that is, the unique people. Such would be the popu
lar interpretation. In this case, however, the degrees of uniqueness 
have no direct reference to mental or emotional traits, for they were 
determined merely by the frequency of occurrence ofpeople with respect 
to age, sex, number of persons in the household and location.* Apparent
ly the occurrence of these four factors, in various combinations, is potent 
enough to exert a definite influence on religious behavior. At least, 
the combinations are associated, rather consistently, with religious be
havior as measured by attendance at religious gatherings. 

A Norm of Social Measurement. The use of the ratio of actual to 
chance occurrence may be regarded as a norm of social measurement, 
in the sense of a common denominator, to which the occurrence of all 
combinations must be reduced in order to make them comparable. In 
addition to this purely numeric'al service, the actual to chance ratio 
seems to have a functional significance when arranged in step-intervals 
of an ascending series. Religious contacts, as already shown, bear an 
inverse relation to such an ascending series. This common denominator 
of social analysis is the contribution which the Selecto-meter technique 
makes to the need for a "social denominator", or a "social constant"t. 

*\Vith the element of chance held constant, as already explained. 

tThe two phrases quoted are taken from Odum and ]ocher-" An Introduction to Social Researc h" . 
See comments on th is conoept in a footnote used in the Section on Theoretical Implications, Seotion V. 
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This ratio, or "social denominator", is a quantitative reference point 
with qualitative meaning. It "measures" numerically the functional 
significance of the occurrence of combinations associated with behavior.* 

A frequent errOl' of interpretation arises from the practice of at
taching primary significance to the simple distribution of a variable. 
A cardinal principle of social interpretation is that the actual distri
bution of a variable has significance only in relation to its possible 
distribution. Its possible distribution means the distribution which 
would occur as a matter of pure chance. Formal statistics recognizes 
this principle in its basic use of the normal curve., which is the curve 
resulting from a pure chance distribution. The use of the ratio of actual 
to chance as presented in this Section is merely an extension of the funda
mental use of the normal curve from single items to combinations of 
items. Since we conceive any social behavior as a response to a combi
nation of factors, the ratio of actual to chance occurrence of combina
tions becomes a "social denominator" by holding constant the element 
of chance, thereby reducing all combinations to a comparable basis, and 
stating their value in terms of the deviation from this basis, that is, their 
deviation from pure chance~ To the extent that this deviation is in excess 
of probability due to chance it becomes a functional relationship. For the 
reasons given there seem to be good grounds for using this ratio as a. 
common denominator, or norm of social measurement, in the analysis. 
of behavior. 

Evaluation of tlze Consistent Factors. Table 19 gave the mean 
number of religious contacts associated with the step-intervals of the 
actual to chance distribution. There was seen to be an inverse relation 
between contacts and the actual to chance ratio. This relationship offers 

TABLE 20.-ANALYsrs OF THE FouR CoNSTITUENT FACTORs, IN RELATION TO THE 

RATIO oF AcTUAL TO CHANCE OccuRRENCE oF THEIR CoMBINATIONs, AND 

TO RELIGIOUS CONTACTS. 

Ratio of Ac-
The Four Co~stituent Factors of the 

Combinations. 
tual Occur-

renee to Number of Religious Sex (Modal Age (mean) Persons in Distance 
Chance Oc- Persons Contacts Domi- the House- from the 

Currence Involved (mean) nance) t hold Village 
(mean) (mean) 

Male 
0-4.99 433 5.02 (5.7%) 32.5 4.65 2.60 

Female 
5-9.99 96 4.77 (11.11%) 29.3 5.05 2.24 

Female 
10-14.99 23 4.67 (5.03%) 31.4 3.78 2.66 

Female 
!5 and over 22 3.18 (.69%) 21.8 7.54 1.82 

*This statement applies to the findings just presented . Its validity as a generalization must be 
tested hy further experimentation. 

tSee appendix for explanation of modal dominance. 
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an opportunity to present the behavior of each of the constituent fac
tors against both the chance ratio and the religious contact figures. 
This is accomplished in Table 20. 

In Table 20 the factors of age, persons in the household, and distance 
from the village each show a trend, upward or downward, with the 
uniform exception of the third interval. For each factor this interval 
shows a figure which is out of line. Since the interruption is consistently 
at the same place we may assume that this interval (the 10-14.99 ratio) 
is uniformly an exception to the consistent trends shown by all the other 
figures. When the figures of each factor are graphed, the deviation of the 
10-14.99 interval is not sufficient to refute the general trends, although 
some question may be raised concerning the distance from the village 
trend. Consideration of the factor of sex is omitted for the present. 

It has been assumed that the influence of a factor when combined 
with other factors might be different from its individual influence. Table 
20 offers our first chance in this study to make a direct comparison of 
the individual influence of a factor with its influence in a combination. 
The three factors just discussed will be treated in turn, and the sex fac
tor will then be given attention. 

The religious contact figures, in column three of Table 20, form 
the basis of comparison. ·consider first the age factor. In Table 20 this 
factor appears as a descending trend (with the interruption already 
noted) to match the descending trend of religious contacts. In Table 9 
the age factor was shown separately in its relation to religious contacts. 
The relationship there is approximately as in Table 20, that is, age de
creases, in general, with religious contacts. The evidence, although 
not conclusive, is sufficient to show that the age factor exerts essentially 
the same influence singly as it does when used in the combinations of the 
four factors. 

We may now examine the factor of persons-in-the-household. 
Table 20 shows in general an inverse relation with contacts, that is, per
sons in the household increase in number as religious contacts decrease. 
Table 9, where this factor is correlated separately with contacts shows 
essentially the same relation. As with the age factor we conclude that 
the persons-in-the-household factor exerts the same general influence 
singly as it does in the combination. 

The distance-from-the-village factor in Table 20 shows, with a 
possibly serious interruption at the 10-14.99 interval, a descending trend 
comparable with that of religious contacts. It will be remembered, how
ever, that this factor, taken separately, as in Table 9, gives a clear and 
consistent trend in the opposite direction. The concision is that thi~ 
distance factor has a directly opposite influence in combination from 
that which it has singly. 
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Turning now to the fourth and last of the constituent factors, that 
of sex, the analysis must be prefaced by an explanation of the method 
for showing the sex trend. Sex is a discrete factor, having the two 
mutually exclusive categories male and female. A trend in such a fac
tor consists in passing from one to the other of the categories by degrees. 
Such a trend is illustrated by figures of modal dominance as shown in 
the following table of imaginary values, Table 21. 

TABLE 21.-TABLE or IMAGINARY VALUES SHOWING A UNIFORM SEx TREND IN 

TERMs OF MoDAL DoMINANcE* 

Religious Contacts Within Sex Trend in Terms of Modal Dominance (Showing a 
the Community consistent trend from male to female) 

0 
0-4 
5-9 

10-14 

15-19 

20-24 
25-29 
30-34 
35-39 

Male 80% 
l'v1ale 60% 
Male 40% 
Male 20% 

Neutral Zone Zero Modal Dominance 

Female 20% 
Female 40% 
Female 60% 
Female 80% 

*See Appendix for explanation of Modal Dominance. 

In Table 9, where the sex factor is related, singly, to religious 
contacts, there is a sex trend almost as uniform, though not so exten
sive, as that shown in the Table 21. If the figures for sex in Table 9 are 
grouped, we see the following trend: 

RELIGious CoNTACTS 

0 
0-14 

15-29 
30-44 

MoDAL DoMINANCE 

Male 2. 70.'1& 
Female 2.23.'1& 
Female 4.45% 
Female 10.06.% 

These figures show a trend beginning with a low degree of the 
male sex, passing then to a low degree of the female sex; and then con
tinuing in a stronger and stronger degree of female, as religious contacts 
ascend. 

The sex factor, when used in the combination, does not preserve 
this uniform trend. We find a female dominance opposite the smallest 
mean number of religious conta~ts, and a male dominance opposite 
the highest mean number of contacts-just the reverse of the situation 
found when the sex factor was used singly, in Table 9. The two middle 
step-intervals (Table 20) do show increasing female dominance, however, 
as in the condensed figures of Table 9. Since the sex factor shows a similar 



58 Mrssou RI AGRICULTURAL ExPERIMENT STATION 

influence in part and a dissimilar action at other points, when its single 
action is compared with its action in the combination, we must conclude 
that, in general, its individual influence is considerably changed when 
it functions in the combination. A summary of the findings concerning 
all four factors is given in Table 22. 

T ABLE 22.-SuMMARY OF THE I NFLUE NCE oF THE FouR Co :-~sTITUEN"T FACTO RS, 
SINGLY AND I N" CoMBINATION (FoR R ELIGious CoNTACTs) 

The Constituent Factors 
The I nfluence of Each Factor 

Singly In the Combination 
(Numerical) (Functional) 

Sex Trend from Male to Female as T his trend partly repeated a nd 
R eligious Contacts increase partly reversed. 

Age Varies directly with Religious Varies direc tly with Religious 
Contacts Contacts. 

Persons in Household Varies inversely 
ious Contacts. 

with Relig- Varies inversely 
ious Contacts. 

with Relig-

Distance from Village Varies inversely with Relig- Varies direc tly with Relig-
ious Contacts. ious Contacts. 

Table 22 is worthy of special study. The factors of age, and persons 
in the household, although they vary in opposite directions behave singly 
approximately the same as in combination. The sex factor, which shows 
a consistent trend singly, loses its consistency in the combination. The 
distance factor bears an inverse relation to religious contacts when t aken 
singly, but reverses the relationship when embodied in the combination. 

With these differences in mind, it is appropriate to point out the 
fallacy in the usual method of finding the combination of factors associat
ed with behavior. It is customary to use the method of Table 9, which 
shows the influence of each factor singly. If the investigator wishes to 
state the combination of factors associated with the smallest number 
of contacts, for instance, he merely makes a list of those factors which, 
separately, are so associated; and he calls this list the combination. The 
fact that this list is not the true functioning combination is shown by 
comparing Tables 9 and 20 with regard to the four factors. According 
to Table 9, the combination associated with the smallest number of 
religious contacts would be the males, of the youngest age, with the 
largest number in the household, and living the greatest distance from 
the village. The true functional combination, on the other hand, as 
shown in Table 20, and further refined in Table 24, would be the females, 
of the youngest age, with the largest number in the household, and liv
ing the shortest distance out. Again we may take the combination as-



1'ABLE 2:3.-'rHJ; TRUE I7ul'i'CTIONAL CoMBINATIONS AssociATED WITH THE FEWEST RELIGIOus CoNTACTS AND THE MosT RELIGIOus CoN
TACTS. (Compared with the Spurious Combinations) 

Smallest* Number of Religious Contacts Largest* Number of Religious Contacts 

As of Table 9 As of Table 20 As of Table 9 As of Table 20 
The Factors (Spurious Combination) (Functional Combination) (Spurious Combination) (Functional Combination) 

Sex Male Female Female Male 

Age Youngest Youngest Oldest Oldest 

No. in the Household Largest N UJ? her Largest Number Smallest Number Medium Number (6) 

Distance from the village Longest Shortest Shortest Lon~est 
- - -

*"Smallest" and "Largest" number of religious contacts refer to the contacts of one end of the scale in comparison with those of the 
other end of the scale. No specific number of contacts is meant. The other words in this table, such as youngest, oldest, etc., should be in
terpreted in the same way. 

TABLE 24.- PREDICTION TABLE FOR RELIGIOUS CONTACTS 

(To predict the average n•1mber of contacts when sex, age, number of persons in the household, and distance from the village are given) 

Distribution* of Religious Contacts 
Lower End of the 

- 2.74-1 3.32 1 _ _ 3.90 _I 4.44 1 4.74 1 4.80 1 4.90 1 5.00 1 

Upper End of the 
Scale 4.70 5.09 Scale 

Sex (Female) - Female----- :_Male- Sex (Male) 

' 
Age (Youngest) 5-9 10-14 15-19 20-24 30-34 35-39 25-29 40-44 45-49 50-54 Age (Oldest) 

Persons In House- Persons In House-
hold (Largest No.) 10 9 8 4 3 2 5 l 7 6 hold (Medium No.) 

Distance (Shortest) . 0 0-.4 .5-.9 I 2.5-2.9 2-2.4 3.3-4 1-1.4 1.5-1.9 3.5-3.9 4-4.4 _ D_istll_n<:_e (L_onges!2__ 
- -

*This is not a distribution in the technical sense. It represents the four religious contact means of Table 20 expanded to ten. 
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sociated with the largest number of religious contacts. Table 9 would 
say that this combination consists of the females, oldest in age, with 
the smallest number of persons in the household, living the shortest 
distance out. The true functional combination, found in Table 20, 
and refined in Table 24, is composed of males, oldest in age, with six 
persons in the household, living the greatest distance out from the 
village. These comparisons appear in Table 23. 

In Table 23, then, we have the spurious combinations compared 
with the true functional combinations. 
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Prediction of Behavior from Functional Combinations.-It is the 

purpose at this point to construct a table from which the average num

ber of religious contacts can be predicted, knowing the sex, age, number 

of persons in the household, and distance from the village of each person 

involved. Since the factors just listed (except that of sex) are divided 

into ten step-intervals, the prediction table must provide spaces for 

all te.n intervals. Table 20 has used only four intervals. In order to make 

the data of this table useful for prediction, its four intervals must be ex

panded to ten. This is done by graphing the data of Table 20 and then 

taking the readings from the graph. The treatment is applied, in turn, 

to religious contacts, to the age factor, the number of persons in the 

household factor, and the distance factor. · 

In illustration of this process of expanding four readings to ten 

readings, we may cite first the religious contact figures. In Table 20 

these form a scale from lowest to highest as follows: 3.18, 4.67, 4.77, 

5.02. In order to spread these readings to cover ten units on the base 

line of a graph, they must be plotted as foll~ws: 

The 3.18 reading will be 17:4 units from the zero point 

The 4.67 reading will be 3X units from the zero point 

The 4.77 reading will be 67;4 units from the zero point 

The 5.02 reading will be 8~~ units from the zero point 

By this process, the zero reading will be l y} units below the 3.18 

reading, and the upper limit of the tenth reading will be 1 }~ units above 

the 5.02 reading. Now since the zero reading is used, a total of eleven 

readings will be made from the graph. The next step is to condense , 

that is, average, the readings for zero and one, one and two, two and 

three, etc. The result is ten averages. These are recorded on the predic

tion table, in the order of their size, as the ten values for religious contacts 

A diagramatic representation of the process just described is given below. 

Original 
Readings 

Ten Steps 

Lower End 
of the Scale 

3.18 I 4.67 I 4.77 1 

Upper End 
of the Scale 

5.02 

_1 1-2 1-3 1-4 1-5 1-61_7 1- 8 1- 9 1-10-

Graph 
Readings 2.43 3.05 · 3.60 4.20 4.68 4.72 4.76 4.85 4.95 5.05 5.14 
~ ~ '---..----' '----.,--..-' ~ 

'--r---' ~ '---.~ '----v--1 '----.,----' 

Final Values 2.74 3.32 3.90 4.44 4.70 4.74 4.80 4.90 5.00 5.09 
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The age, persons in the household, and distance factors were ex
panded in the same way. The religious contact final values form a con
sistently ascending scale from one to ten. The final values for the three 
constituent factors mentioned do not fall in a regular series from the 
lower to the upper end of the scale. In these cases, the final values 
are numbered from one to ten on the basis of their size, and the scale 
thus formed is used in the prediction table. The sex factor could not be 
handled so minutely. Every person will be, for our purposes, either male 
or female, and not divisible into degrees. The sex associated with the 
smallest number of contacts (see Table 20) is female, while the male sex 
most frequently occurs in the combinations having the largest number 
of contacts. Consequently the first five step-intervals of the predic
tion table are assigned as female and the last five as male. 

In Table 24 the religious contacts form the base, with contacts 
ranging from 2.74 at the lower end of the scale to 5.09 at t.he upper end. 
In the column under each contact value, is given the combination of 
factors assoc·iated with it. Thus, for the contact value of 4.44, the func
tional combination is female, age 20-24, four persons in the household, 
and a distance of 2.5-2.9 miles from the village. 

Accuracy of the Prediction Table.-How reliable is this table as 
an instrument ofprediction? Specifically, the question might be as fol
lows: Suppose a representative sample of 100 persons is taken from the 
total number involved in the study, and the religious contacts of each 
person are predicted from this table.* How closely, on the average, will 
the predicted contacts of these people approach their actual contacts? 

Instead of using just 100 people, the question stated was answered 
by applying the prediction table to every one of the 576 people, in
dividually. Case number one, for instance, is a male. For this item the 
prediction table would credit him with 4.92 religious contacts. He is 
15-19 years of age. The table would give him 3.90 contacts for this point. 
He has 10 persons in his household. This would give him 2.74 contacts. 
He lives zero distance from the village. This also would give him 2.74 
contacts. The average of these four readings is 3.57. This is his pre
dicted number of religious contacts. The same method is applied to 
the other cases, and then the total predicted contacts are compared 
with the total actual contacts. The difference between the predicted 
and the actual is divided by the number of cases involved (576) to get 
the amount of prediction error per person. 

Table 25 shows that the actual number of contacts per person was 
5.16, while the predicted number was 4.40. This is an error of .76 of 

*This would be equivalent to taking 100 persons not included in this study, but from the same 
community, since the cases aotually involved in the study include a very large and thoroughly repre
sentative sample of the community people. 
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TABLE 25.-ACCURACY OF PREDICTION FOR RELIGIOUS CONTACTS (ALL CASES 

INCLUDED) 

Total Actual Total Predicted Excess of Actual Prediction Formula 
Contacts Contacts over Predicted 

2970.00 2534.82 436.18 True Prediction = 
(5.16 per person) ( 4.40 per person) (.76 per person) Prediction Table + 

.76 per person 

a contact per peron. Having found this correction of .76 per person, 
the true prediction can be found from the formula: True Prediction= 
Prediction Table + .76 per person. In Table 24, by using the correction, 
we therefore have a completely reliable instrument for the prediction 
of the religious contacts of the people in this community, on the average*, 
knowing their sex, age, number of persons in the household, and distance 
from the village. 

Concerning the use of the word "prediction'' in Tables 24 and 25 
a word of caution needs to be added. This is not prediction in the usual 
statistical sense; that is, it is not based on the regression equation. 
The prediction table (Table 24) shows the functional combinations, 
which, when applied to the cases of the study, are found to be very nearly 
accurate. When this has been done, and the amount of error has been 
found, as shown in Table 25, it follows from necessity that a perfectly 
accurate prediction of contacts, on the average, can be made. This is 
merely the equivalent of saying that the functional combinations as de
rived are true for the data. Consequently they must also hold true, 
on the average, for any other population of which the data used in this 
study may be a true, i.e. a representative, sam'?le. Since, then, our 
data are representative of the community population from which they 
were drawn, it follows that the functional combinations, as given in Table 

*This does not mean that the table can predict the true number of contacts for any particular 

individual. It means that if a sufficiently large number of individuals are included in a group and 

the contact figure for each individual is predicted from the table, the average number predicted wilL 

be the true (actual) average for the group. 
It should be noted in this connection that the usual statistical technique of prediction, by the use 

of the regression equation, oannot predict the true nun1ber for an individual. It can merely give the 

moJt probabl! number, and this h~s to be interpreted with reference to its standard error of estimate. 

Even when this is done it must be remembered that a predicted score for a given individual represents. 

only the probability (within the limits of error) that the average of the individuals who made a stated 

x score will make the predicted y score. To the e::<tent that the given individual is unique, that is, to 

the extent that he deviates from the average, his predicted score will not be his true score. 

From these observations it will be olear that neither the statistical regression technique nor the 

technique described in this study is c'apabie of predicting a true score for individuals. On the other hand, 

these teChniques can <::laim only an ability to predict accurately for groups of individuals, taken on. 

the average. 
The reader will observe that Table 24 has two uses. In the first place it is a checking table to check 

the accuracy of the techniques used in developing it. It does this by the process of reading each com

bination into the table to determine the number of religious contacts which accompanies it. A correction 

of .76 of a contact per person was found necessary in order that the table might represent perfectly the 

data. Once the accuracy of the table is thus established it becomes, in the second place, a true predic

tion table applicable to any population of which the data used in this study are a representative sample~ 
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24, are a true basis for predicting the religious contacts of persons in 
this community; 

The use of the prediction table just described make3 unnecessary 
any process of numerical multiple correlation in the usual statistical 
sense. A multiple correlation expresses the degree of correlation between 
the predicted scores and the true scores, when all cases in the study are 
included, and the several variables are taken together in their combined 
influence. In the prediction technique we-have used here this correlation 
is perfect; that is, by the use of the prediction table and the help of the 
correction noted, there is no difference whatever between the predicted 
number of religious contacts and the 'actual number. Just as we found 
in a preceding section that the Selecto-meter eliminates the need for 
technical partial correlation techniques, sinc.e it holds the variables 
constant experimentally, so we find here that multiple correlation is 
unnecessary since the prediction table, based as it is on functional 
combinations, gives a perfectly accurate prediction without resort to 
the usual complicated computations of multiple correlation. 

These observations take on added significance when it is remembered 
that the usual numerical processes of gross, partial, and multiple cor
relation are not legitimate under any circumstances for handling the 
.data of this study, since these techniques are based on assumptions which 
do not hold for the data at hand. And, it may be added, it seems fairly 
apparent that these assumptions do not hold for most of the data in 
the social sciences. · 

Additional Evidence from Another Form of Behavior.-The data 
of this section have been concerned entirely, up to this point, with a 
single form of behavior, namely, religious contacts. This has been done 
to preserve continuity in the discussion and to avoid unnecessary com
plexity. The question arises, however, whether other forms of behavior 
will reveal similar relationships. In partial reply to this question a few 
lines will be added here concerning another type of behavior, namely, 
social contacts. 

The original343 combinations of the four factors-age, sex, persons 
in the household, and distance from the village were resorted on the 
machine so as to find the mean number of social contacts associated with 
each of the four actual to chance ratios. These figures appear in Table 26. 

As the ratio of actual to chance occurrence increases, the social 
contacts decrease for three intervals, after which a reverse trend sets in. 
This downward and upward swing is more clearly shown, especially 
the upward portion of the curve, when more intervals are used. It is 
apparent that social contacts bear a different relation to the actual to 
-chance scale from that found for religious contacts in Table 20. 
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TABLE 26.-THE RELATION BETWEEN SociAL CoNTACTS AND THE AcTUAL TO CHANCE 
OccuRRENCE OF THE CoMBINATIONs 

Ratio of Actual Occurrence to Chance Oc
currence of the Combinations. 

Social Contacts (mean) 

0- 4.99 11.05 

5- 9.99 10.70 

10-14.99 5.92 

15 and over 17.62 

The next step is to inquire if the four constituent factors, when re

lated to social contacts, exert the same influence singly and in combi

nation. Table 22 presented this material with reference to religious con

tacts. Table 27 is the corresponding table for social contacts. 

The figures on which the first column of Table 27 is based were 

compiled separately, but are not included here. A brief statement of 

relationship will suffice in each case. 

TABLE 27.-SuMMARY oF THE INFLUENCE oF THE FouR CoNSTITUENT FAcTORs, 
SrNGLY AND IN CoMBINATION (FoR SociAL Co NTAcTs). 

The Constituent The Influence of Each Factor 
Factors 

Singly In Combination 
(Numerical) (Functional). 

Sex Trend from female to male Trend from male to female 

Age Varies inversely with social contacts Varies inversely with so-
cia! contacts. (This re-
quires a liberal in terpre-

tation.) 

Persons in the House- Distributed according to a normal Varies directly with social 
hold. curve, on the basis of social contacts. contacts. 

(Highest interval of contacts ex-
cepted.) 

Distance from the Varies inversely with social contacts. No consis ten trela tionship 
Village (Highest interval of contacts ex- shown 

cepted.) 

Table 27 is read across, as follows: When the sex factor was related, 

singly, to the ascending scale of social contacts, there was a trend of this 

factor from female to male (as expressed in terms of modal dominan~~). 

When the sex factor was embodied in the combinations with the other 

three factors, this trend was reversed, th~t is, it proceeded from male 

to female as the social contacts increased. The age factor, in contrast 

to the factor of sex, behaved practically the same in combination 
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and singly. It varied inversely with social contacts in both cases. The 

factor of persons in the household, when taken singly, rose quite uni

formly to a peak and then descended with equal consistency, forming a 

normal curve on the base of the social contac~ scale. When used in the 

combination, however, this factor varied directly, in general, with con

tacts. The last of the four factors is the distance element. Taken singly, 

it varied inversely with social contacts, but when functioning in the com

bination, it showed no consistent relationship to contacts. 

In summary of the observations concerning social contacts, the 

following statements can be made: 

1. Each of the forms of behavior discussed in this section (i.e., religious 

contacts and social contacts) bears a consistent, though a different, 

relationship to the ascending scale of actual to chance ratios. 

2. None of the relationships that hold for religious contacts apply 

to social contacts. 

3. When each of the four constituent factors is related to social contacts 

singly, and then in combination, we find that one of the factors 

behaves as does the combination, one of them shows a reverse ra

lationship, and the other two reveal such divergent figures that the 

the only conclusion to be drawn is that they do not behave the 

same singly and in the combinations. 

It may appear to some that too liberal an interpretation has some

times been placed on the specific findings of this section. Such a differ

ence of opinion would be of minor importance in this discussion. Enough 

evidence has been presented to suggest that a given form of behavior 

may bear a discoverable relationship to the numerical occurrence of 

combinations of factors with which it is accompanied; that the actual 

to chance ratio of these combinations may represent, when arranged in 

an ascending scale, an increasing "functional affinity" between the 

constituent factors; that the influence of a given variable (on a form of 

behavior) may be different when combined with other variables than 

when related to the behavior singly; and that, since human behavior 

is always accompanied by more than one conditioning factor, the two

variable process of correlation* is not valid in functional analysis, that is, 

in finding the true combinations associated with behavior. It is believed 

that the materials presented here have been sufficient to create a pre

sumption that these things may be true. 

*This includes gross, partial, and multiple correlation . The last two are based on the first. All 

are numerical processes which assume the validity of two-variable correlation. Th is study suggests that 

the true influence of a given factor is reveal ed only by the part it plays in functional combinatianr, as 

already defined. 
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V. THEORETICAL IMPLICATIONS 

The data presented in this study, especially those of section IV, 

revive a number of fundamental theoretical questions in social research. 

It is the purpose of this section to outline the more important of these. 

Some observations concerning the complex nature of social behavior 

will be followed by a ·discussion of the "chemical analysis" of social 

behavior, the significance of functional combinations, and the search 

for social constants. 
The Complex Nature of Social Behavior.-In the physical 

:sciences, the behavior of an object or a substance can be predicted on 

the basis of the uniformity of nature. In applied Physics, for example, 

the problem of behavior prediction is not difficult, for the constituent 

factors are relatively simple, constant, and few in number. In social 

behavior, on the other hand, the constituent factors are complex, var

iable, and numerous. So numerous, indeed, and so variable are these 

factors that there is little prospect that all of them can be apprehended. 

This distinction, so patent to the sociologist, is a fact of the first magni

tude. The result is that the concept of the uniformity of nature, so basic 

to physical science, is of little use to the social scientist. The complexity 

-of his problem is indicated by such statements as the following: 1. The 

same stimuli apparently may produce different social behavior (in the 

same person) at different times, or in different places. This means, in 

a word, that the behaving unit undergoes continual change, which is 

-difficult to follow. 2. Stimilar behavior apparently may result from 

·different stimuli, or even from opposing stimuli. 
Further complications arise from the following conditions: 1. A 

behavior reaction may be accounted for chiefly by a stimulus received 

in the past. 2. A behavior reaction may start from an imagined stimu

lus, as when good conduct is secured by the expectation of future reward. 

Contemplate, for instance, the quandary of the physicist if the block of 

wood he is testing for specific gravity should decide to behave in accord 

with some influence which it "thought" would become a reality some 
time in the future! 

In the study of social behavior, such a difficulty is only one of many. 

The full complexity of the problem appears when it is realized that a 

given social behavior cannot be explained or described by the operation 

·of a single "cause" or stimulus. The action and interaction of numerous 
variables must be assumed. 

The "Chemical Analysis" of Social Behavior.-There is a strik

ing analogy between chemical behavior and social behavior. 

The chemist finds that five atoms of carbon, ten atoms of hydrogen 

:and five atoms of oxygen are united chemically to form starch. Here two 
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gasses and one solid unite to form a new substance, different in nearly 

every respect from the parent substances. Moreover the chemist finds that 

the same elements can be recombined in to other compounds with different 

specific properties, by the chemical addition or subtraction of one or more 

atoms of one or more of the constituent elements. Thus Starch (C5H1005) 

becomes cane sugar (C5H220ll) by the chemical addition of one atom 

of carbon, twelve atoms of hydrogen, and six atoms of oxygen. The 

same principle is illustrated in compounds of hydrogen, starting with 

water, as follows: 
H20 

Hz02 
H zSOa 
H2S04 

water 
hydrogen peroxide 
sulphurous acid 
sulphuric acid 

It appears that the properties and the behavior of a given com

pound may be changed radicaly by the chemical addition or subtraction 

of even a single atom of a single constituent element. Likewise, the same 

radical difference in properties and behavior will result from. the chemical 

addition of a single atom of some new element. 
These observations, and numerous others of a similar nature, should 

be suggestive to the social scientist, for, in social as in chemical science, 

it is obviously the combination of "elements'"' which determines or "ex

plains" behavior. 
In the light of these observations, a theory for the analysis of social 

behavior may be stated as follows: Social behavior, like chemical be

havior, is the result of the influence of specific "dements", in specific 

combinations or patterns, and, a..r these combinations change, the resulting 

behavior changes. It follows that one task of the social scientist is to find 

the combination of"elements"* associated with a given form ofbehavior, 

and then to discover the changes in these combinations which result 

in changes of behavior. 

The Significance of Functional Combinations.-,-The combina

tions of "elements'1 or factors just referred to may be classified as numer

ical combinations and functional combinations. The distinction between 

these types is one of primary significance for purposes of social analysis. 

It has been shown that each factor in a series (of conditioning influences) 

may be associated in a different manner when correlated singly with a 

selected dependent variable than when it is acting in a functional com

bination. In other words, its numerical relation to the dependent variable 

is not necessarily the same as its functional relation. It is this very 

significant finding which has led to the distinctions between social de-

*The term "elements" is used here to refer, by analogy, to the factors whic h influence or condition 

social behavior. 



TABLE 28.-THE DisTINCTIONS BETWEEN SociAL DEsCRIPTION, NuMERICAL SociAL ANALYSis, AND FuNCTIONAL SociAL 
ANALYSIS . 

Social Description Numerical* Social Analysis Functional* Social Analysis 

General Process Chiefly observational. Also interpretive 
through "sympathetic imagination". Statistical Statistical 

What did the participants dor What are the How is this behavior accounted for in terms of 
Seeks to answer environing factors or stimuli? What are the How is this behavior associat- functional combinations, and how can similar 
the question- relationships between behavior and stimuli? ed with single factors, numeri- behavior, on the average, be predicted? 

cally? 

Behaving Unit Deals with relatively undifferentiated groups. Deals with approximately in-
diYisible behaving units. 

Deals with approximately indivisible behaving 
units. 

Unit of Behavior May be either composite or simple*. A simple indivisible unit. A simple indivisible unit. 

Deals with environing factors descriptively, Deals with environing factors functionally as 

Stimuli either as single stimuli or as a series of stimuli. Deals with environing factors "organic" combinations of stimuli, (with 
Numerical values used sparingly or not at all. numerict.lly as single separate chance held constant). 

stimuli. 

Docs not give sufficient basis Makes average behavior predictions rossible 
Prediction Does not give sufficient basis for prediction. for prediction. on the basis of functional combinations. 

Illustration Detailed account of a committee meeting, or a 
mob, by an observer. Table 7 of this bulletin. Table 20 of this bulletin 

~-- --

*See definition of terms in Section II, page 6. Also refer to Section V. 
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scription, numerical social analysis, and functional social analysis as 

outlined in Table 28. 

The conclusions from Table 28 are as follows: 
1. Social description i~ a general, non-statistical and largely subjective 

interpretation of group behavior. It should be distinguished sharply 

from analysis. 

2. Numerical social analysis is the usual statistical process of at

tempting to find the numerical relationships between a depend

ent variable and one or more independent variables by the use of 

standard statistical tools, such as correlation techniques. It appears 

that most social data are not suited to coefficient of correlation pro

cedures in the first place because of the assumptions which under

lie these techniques, and even if the data were suitable the cor

relation techniques are unable to show true relationships. The reason 

for this inability has already been featured as a major finding of this 

study, namely, that the functional influence of a given factor may 

be different ftom its numerical influence. It is held that the func

tional influence is the true measure of relationship. 
3. Functional social analysis is the type given in the last column of 

Table 28. In this type of analysis the conditioning factors are dealt 

with as functioning combinations. The occu.rrence of each combina

tion is found (for a given case) by the '.'sorting" action of the Selecto

meter. Allowance is then made for the chance occurrence of each 

combination. True prediction is possible on the basis of functional 

combinations. This study concludes that numerical social analysis, 

including its techniques of gross, partial and multiple correlation, 

is not valid in theory as a method of social analysis. 

The Search for Social Constants.-Since this study was fip.ished 

a very significant book on social research has come from the press. 

(Odum and Jocher-"An Introduction to Social Research"). Chapter 

XV, on Social Analysis and the Social Denominator, seems to be es

pecially timely. These writers say-" ..... there remains the corollary 

of the need for still more fundamental analysis of social phenomena and 

. a broader interpretation and presentation of the whole concept and 

process of social research than has yet been effected. At the heart 

of this corollary lies the essential task of discovering and classifying 

social units and social constants, and of isolating and characteriz

ing them in such a way that they may be grouped and treated in scien

tific categories adequate for the social sciences. The task of analyzing 

and grouping data into like and unlike is no less important f6r social 

research than for research in the physical sciences. The hypothesis of 

this chapter, therefore, is that this corollary involves, as part ~nd parcel 
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of the scientific-human method, a successful procedure through which 
social phenomena may be studied in such quantitative and particular
istic fashion and so analyzed and interpreted as to reduce them to a 
social denominator or to social constants, as a basis for really scientific 
conclusions and synthesis" ..... "From the viewpoint of this hypoth
esis it appears that nothing has penalized the social studies and social 
research in the past more than this deficiency in s'uch procedure, and 
that nothing will contribute more effectively to their success in the future: 
than a capacity ot find, for all social phenomena and all social problems~ 
the social denominator, or the constant social elements." ..... "If a 
prevailing interpretation of science be that of measuring the relation
ship of one constant to another and their respective relationships to
variables, social science ought then to succeed in measuring certain 
social factors in relation to other constant social factors and in relation 
to many variable social phenomena."* 

The statements just quoted set forth the need for a social con
stant or social denominator. It seems to the writer that the concept of 
functional combinations, as derived in this bulletin, satisfies this need. 
The ability of the Selecto-meter to count combinations permits the 
investigator to compare the actual rate of occurrence of these combina
tions with the chance rate as computed according to the laws of chance. 
The ratio of actual occurrence to chance occurrence is the social con
stant or social denominator. If, in finding the relation of ~ny series of 
factors to a dependent variable, these factors are embedded in a func
tional combination, each factor is thereby reduced to a common social 
denominator; that is, each factor is given only the weight it has func
tionally in the interacting combination, and the occurrence of the 
entire combination, as a functioning whole, is measured (rom the com
mon base of chance occurrence. This involves the theory that a combi
nation is significant to the extent that its occurrence exceeds chance. 
The theoretical explanation of this is the assumption that an increasing 
functional, i.e. organic, affinity, exists between the factors of a combi
nation to the extent that its occurrence exceeds chance. 

In brief summary of the theoretical implications stated in this sec
tion we may say that social behavior is more complex than is ordinarily 
assumed, that the "chemical analysis" of behavior involves a study of 
combinations, that the acceptance of functional combinations in social 
analysis theoretically invalidates all processes of numerical correlation, 
that the ratio of actual occurrence to chance occurrence of combinations 

*These quotations express what has for some time been a "felt need" in the mind of the writer, and 
which resulted , in the Spring of 1928 in the construc-tion of the Setecto-meter. The chief purpose of 
this machine is to faciiitate the types of analysis indicat.ed by Odum and J o:her. 'The techniques ieatured 
in this bulletin, espec.ially those of Section IV, represent a beginning in this direction. 
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.associated with behavior constitutes a common denominator for social 
research, and that the degree to which the actual occurrence of com
binations exceeds chance occurrence forms a scale of increasing functional 
affinity between the factors of the combination. 

VI. SUMMARY AND CONCLUSIONS 

Summary of Facts and Relationships.-While this study was 
designed primarily as a demonstration in methodology, a series of facts 
and relationships have emerged in the process. In listing these, they are 
classifed either as numerical or functional in accordance with the dis
tinction made in Table 28. 

Numerical Relationships; 
1. The number of persons in the household varies inversely with 

religious contacts. The same is true both for children and for adults 
in the household. 

2. Religious contacts decrease with distance from the village. 
This appears to be a very high correlation. 

3. Persons who have lived longest in the community fall close 
to the mid-point of the religious contact distribution, on the average. 
Other persons have had fewer or more contacts. 

4. In the factor of sex there is a trend from male to female as relig
ious contacts increase. 

5. No clear relationship was found between religious contacts and 
any of the following factors: Occupation, home ownership, amount of 
.schooling, property tax paid by the family, distance traveled for all 
contacts within the community, and distance traveled for all contacts 
·OUtside the community. 

6. In general, age varies directly with religious contacts. 
7. There is a curvilinear relationship between religious contacts 

within the community and social contacts within. Social contacts in
crease with the religious up to the middle of the religious contact distri
bution, after which they decrease. 

8. There is no consistent relation between religious contacts and 
recreational or educational contacts. 

9. No relation was found between religious contacts within the 
.community and the outside religious, recreational, or educational 
.contacts. 

10. A fairly definite positive relationship was found between re
ligious contacts within and social contacts outside. 

11. In the problem on partial correlation, there was no relation 
between social contacts and age for the first four intervals of the distance 
factor, but for the last distance interval (4 to 4.9 miles out) a definite 
inverse relationship was found. 
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Functional Facts and Relationships 
1. In the 576 cases of the study, a total of 343 separate combi

nations of four factors was found. (The factors were sex, age, persons 

in the household, and distance from the village.) 

2. When the combinations of the four factors were grouped under 

the ten step-intervals of religious contacts, the number of separate 

combinations was increased to 443. 
3. On the basis of pure chance one of the 343 combinations would 

occur once in 125 times,* while, at the other extreme, one of them would 

occur once in 558,899 times. t 
4. The actual occurrence of the combinations, as found by the 

Selecto-meter, varied from once to twelve times. 

5. The ratio of the actual occurrence of combinations to the 

chance occurrence varied from .34 to 149.27. 

6. The number of persons per combination varied directly with 

the chance of occurrence of the combination. That is, a given combina

tion is repeated directly in proportion to its chance of repetition. 

7. · AI though the actual occurrence of the combinations increases, in 

general, with their chance of occurrence, the latter increases more rapidly 

than the former. As a result of this difference in rate of increase, the 

ratio of actual to chance occurrence diminishes as the number of per

sons per combination ascends. 

8. If the data were extensive enough to find as many as 15, 20, or 

25 persons per combination, and the ratio of actual to chance occurrence 

continued to decrease, it seems probable that this ratio would approach 

unity, which is pure chance occurrence, that is, occurrence at a rate just 

equal to that permitted by chance. 

9. Consequently, it appears that as we find more and more people 

to a combination (that is, more and more people alike) the occurrence 

can probably be accounted for as pure chance (in the sense just indicated 

in the above item.) 

10. Conversely, as we find fewer and fewer people to a combina

tion (that is, as people become less alike, i.e. more unique) they occur 

at a rate increasingly greater than chance. 

11. The most unique people (i.e., those who tend to occur at a 

rate increasingly greater than chance) have fewest religious contacts, 

on the average. 

12. The least unique people (i.e., those who tend to occur at a rate 

approaching pure chance) have the greatest number of religious contacts, 

on the average. 

*This combination· is a male, age 50-54, with 3 persons in his household, and living 4-4.4 miles out. 

tThis combination is a female, age 20-24, with one person in the household, and living 0-.4 miles out. 
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13. In accord with items II and I2, religious contacts vary In

versely with the ratio of actual occurrence to chance occurrence. 
I4. There is a c..1rvilinear relationship between social contacts and 

the ascending ratios of actual occurrence to chance occurrence. 
15. The functional combination associated with the smallest 

number of religious contacts, on the average, is female, age 5-9, with 
10 persons in the household, and living in the village. 

16. The functional combination associated with the largest number 
of religious contacts, on the average, is male, age 50-54, with six persons 
in the household, and living 4-4.4 miles out from the village. 

17. In the' functional combinations the constituent factors bear 
the following relationships to the religious contacts: 

Age varies directly with religious contacts. 
Persons-in-the-household varies invt:rsely with religious contacts. 
Distance, in general trend, varies directly with religious contacts. 
Sex shows no consistent relation to religious contacts, except that 

males are mote frequently associated with the lowest number, and fe
males with the highest number. 

18. In the functional combinations the constituent factors bear 
the following relationships to the social contacts: 

Age varies inversely with social contacts. 
Persons-in-the-household varies directly with social contacts. 
Sex shows a trend from male to female as social contacts increase. 
Distance from the village shows no consistent relationship. 

19. From items 16 and I7 it is clear that in no case is the functional 
relationship between behavior* and a given constituent factor the same 
for both religious and social contacts. 

20. The relationship of a factor to a form of behavior may or may 
not be different when embodied in a functional combination, from 
that which it shows when taken singly. 

For religious contacts, these comparative relations were as follows: 
The factors of age, and persons in the household, although they vary in 
opposite directions, behave singly approximately the same as in com
bination. The sex factor, which shows a consistent trend singly, loses 
its consistency in the combination. The distance factor reverses its re
lationship when embodied in the combination. 

For social contacts, these comparative relations were as follows: 
The age factor behaves the same singly as in combination. The sex factor 
reverses its relationship when placed in the combination. The persons 
in the household and distance from the village factors reveal such diver-

*The reader is .:autioned that the interpretation of the term ''behavior" depends on the validity of 

the assumption that attendance is evidence of behavior. This was elaborated in a footnote on page 13. 
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gent figures that the only conclusion to be drawn is that they do not 
behave the same singly as in combination. 

21. A completely accurate prediction of religious contacts, on the 
.average, can be made (knowing the sex, age, nunber of persons in the 
household, and distance from the village) byusing the prediction table 
(Table 24) and adding a correction of .76 of a contact per person. 

Summary of Methodology.-The following items summarize the 
leading points in the methodology. 
1. The first step in the analysis of behavior is the reduction of the 

materials into approximately indivisible units. We must have in
divisible units of behavior, indivisible behaving units, and indivisible 
conditioning factors. . 

2. The use of the Selecto-meter facilitates the process of research 
analysis by providing speed, accuracy, and simplicity of operation 
for the usual task of simple counting, and by providing a new tool 
of analysis through its ability to count combinations of items. 

3. The condensed distribution method, made available by the Selecto
meter, was found to be superior to the standard coefficient of correla
tion method in showing the relationship between two variables. 
The variables used in the correlations, although selected at random, 
were all badly skewed; and the relationships were often found to 
be curvilinear. The standard correlation coefficient techniques, on 
the other hand, are based on the assumptions of normal distribution 
and straightline relationship. In addition to these obstacles, the 
standard coefficient technique is more laborious, and is more difficult 
to interpret. 

4. As a corollary to item 3, it should be stated that Pearsonian coeffi
cients of correlation in a research study are not valid unless accom
panied by evidence to show that the constituent distributions are 
approximately normal, and the relationships approximately straight
line. 

5. The need for partial. correlation is eliminated by the use of the 
machine. When the correlation between two ~ariables is desired 
in terms of a third the latter is held constant experimentally on the 
machine. This process avoids the "lump" conclusion of the technical 
partial correlation technique. ·It gives the relationship between 
the two original variables in terms of the successive step-intervals 
of the constant. A relationship which might obtain at a certain 
point in the constant is thus revealed (as in Table 14). The result 
is a simplification of method and a refinement of analysis. 

6. Two types of statistical analysis, the numerical and the functional, 
should be distinguished. Numerical social analysis deals with each 
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factor or stimulus separately, and shows its simple numerical rela
tions to the situation or form of behavior being studied. Functional 
social analysis deals with the factors or stimuli as functioning com
binations. It shows what combinations are associated with the 
several degrees of the behavior or the situation. After the func
tional combinations associated with behavior have been found, 
the influence of each of the constituent factors can be computed, 
and compared with its simple numerical influence. 

The mistake has often been made of trying to determine the 
combination of factors associated with behavior by simply listing 
together those which, singly, that is, numerically, are so associated. 
This study shows that the influence of any single factor may be 
changed radically when it is embodied in a functional combination. 

7. In studying the combinations of factors associated with be
havior, the occurrence of each combination is first compared with 
its chance of occurrence. In dividing the actual occurrence by 
the chance occurrence the ciombinations are reduced to a common 
denominator. This means, in effect, that the element of chance 
is held constant or eliminated. This ratio of actual occurrence to 
chance occ -trrence is a common denominator and may be regarded 
as a norm of social measurement. 

8. The discovery of the functional combinations associated with 
the several step-intervals of a given form of behavior ma·~es it pos
sible to construct a prediction table by means of which the average 
behavior can be predicted from the constituent factors. From 
Table 24, for instance, the average number of religious contacts can 
be predicted, knowing the age, sex. number of persons in the house
hold and the distance from the village center for each of the persons 
involved. The prediction can be tested by applying it to every per
son included in the study. A correction is then found by comparing 
the actual behavior with the predicted behavior. By using the 
prediction table, supplemented by the correction, the acual average 
behavior of the persons in the study can be predicted with perfect 
accuracy. 

9. In the Appendix will be found a discussion of some additional 
points of methodology as follows: 

Appendix A. The Use of the Zero Step-Interval in Distribu-

Appendix B. 

Appendix C. 
Appendix D. 

tions. 
Method Used to Superimpose a Normal Curve 
on an Obtained Curve. 
A Method of Computing Modal Dominance. 
Spurious Correlation. 
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Appendix E. Summary of Previous Efforts to Apply Chance 
Occurrence to Combinations of Social Data. 

Summary of Principles Demonstrated or Implied.-Some por

tions of the methodology in this study are so closely interwoven with 

the concepts involved as to render a sharp distinction ill-advised. 

The items given below will serve as an extension of the summary on 

methodology, to include certain distinctions and generalizations im
plicit in the methods used. 
1. In the study of human behavior three general methods of approach 

should be recognized. These are (a) Social description, (b) Numer
ical social analysis, and (c) Functional social analysis. The impor
tant distinctions between these have been embodied in Table 28, 
which appears in Section V. 

2. The "chemical analysis" of social behavior assumes that behavior 
is the resultant of numerous conditioning influences acting to
gether as "organic" or functional combinations. 

3. A numerical combination, as related to behavior, is a series of 
factors each one of which is associated, separately, with the same 
degree of behavior. There is no necessary interrelation or "affinity" 
between the factors. The combination is artificial, and is therefore 
spur10us. 

4. A functional combination, as related to behavior, is a series of 
factors associated as a combination with a specified degree of be
hav~or. An "organic" relationship or "affinity" between the fac

tors may be assumed such that a change in one or more of them will 
be reflected in a change of behavior. 

5. There is a sharp distinction, in technique and validity, between 
numerical social analysis and functional social analysis. Numerical 
social analysis is held to be not valid. 

6. Functional social analysis deals with combinations of two or more 
factors associated with the dependent variable, and is characterized 
by the following: 
a. Before finding the associations between the factors the element 

of chance combination is eliminated. 
b. This occurrence of combinations over and above chance occur

rence is termed the functional influence to distinguish it from 
the numerical influence. (The numerical influence is the original 
total influence, that is, without the chance element removed.) 

7. Numerical social analysis deals either with single factors, or a series 
of factors associated with the dependent variable, and is character

ized by the following: 
a. When a single factor is associated with the dependent variable 

the relationship is expressed as a coefficient of correlation 
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This is subject to serious misinterpretation, for it suggests that 
the dependent variable is to be accounted for in terms of the 
single factor, as measured by the coefficient. This is an arti
ficial simplification of the true environment, since no situation 
or condition is the product of a single factor. The coefficient 
in this numerical process indicates a degree of association which 
is probably never true for the given factor in any one of the 
numerous combinations of factors in which it actually occurs. 
Such a numerical coefficient is not true analysis in the strict 
sense of the word. It would be more exact to think of it as a 
detail of social description. 

b. When two or more factors are studied as a combination (asso
ciated with a dependent variable) no provision is made for the 
elimination of the chance occurrence of the combinations. 

c. When two or more factors are studied as a combination (asso
ciated with a dependent variable) and the problem is run 
as a multiple correlation, the result (for purposes of prediction) 
is expressed as a regression equation, wherein each factor has 
a weighting. This process assumes that the weightings, as once 
arrived at, will remain constant for every prediction involving 
the constituent variables. As a matter of fact the findings 
of this study indicate that the combination, that is, the relative 
weightings, of factors associated with a dependent variable, 
will vary, as the size of the dependent variable varies. For this 
reason it seems clear that multiple correlation cannot give a 
true formula for the functional relationships between the vari
ables in a combination, and is therefore not valid as a process 
of functional social analysis. 

8. Of the hypothetically complete list of factors or stimuli entering 
into social behavior it seems probable that a comparatively few 
of these may be sufficient to "explain", or account for, the be
havior,-at least for some forms of behavior. 
Co;n.clusions.-1. The Selecto-meter has proved to be a val

uable research tool. The service it renders in making practicable the 
simple condensed distribution method of correlation should relieve the 
social investigator of much difficulty and error incident to the use of 
the usual correlation techniques based on assumptions which so often 
do not apply to these data. In addition, the service which the machine 
provides in the counting of combinations virtually opens a new fielcj. in 
the analysis of social materials. 

2. One of the chief lessons learned in this study is that a proper 
analysis of social data requires a large number of cases-much larger 
than has commonly been employed. The necessity of using an ap-
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proximately indivisible behaving unit forces this conclusion. Suppose 
we start with 1000 cases, and wish to use a behaving unit composed of 
only four factors, such as sex, age, amount of schooling and intelligence 
quotient. The sex factor will divide the 1000 cases into approximately 
500 males and 500 females. Each of these will be divided into, say, ten 
age groups. Fifty males of a specific age will be divided again by ten 
for the schooling factor, and finally by another ten for the intelligence 
factor. This leaves, on the average, only five persons having the combi
nation of a specific sex, specific age, specific schooling and specific 
intelligence quotient. If we should try to get the distribution of such 
a statistical behaving unit for, say, ten step-intervals of some form of 
behavior it is clear the five available cases would be entirely inadequate. 
The small number of cases (576) in the present study has been a serious 
handicap. It seems doubtful that a thorough analytical study can be 
carried on with fewer than 5000 cases. 

3. In the Selecto-meter technique, especially when a ratio of actual 
to chance is used as the common denominator, the data for each case 
are assumed to be complete and accurate. If some of the data are col
lected by methods which make the cases a matter of chance combina
tion at the very start, the application of the actual to chance ratio is 
partly vitiated. Consequently it would seem that the use of the machine 
should stimulate a more careful collection of data, especially by the proc
ess of record-keeping. 

4. Some forms of social behavior may not be as complex as the 
social scientist has generally assumed. Scientific men have manifested 
an increasing degree of caution in speaking of causes. The physical 
sciences, notably physics, are involved in new perplexities concerning 
the "explanation" of phenomena. The social scientist reasons that if 
the comparatively simple and objective phenomena of inanimate nature 
are almost impossible to "explain," the supposedly more complex phenom
ena of human nature must be measurably more involved. Consequently 
no social scientists of good standing dare assert they know anything con
clusive about social causation. 

If by causation we mean the ultimate, absolute, complete cause 
of phenomena it is only trite to say that man does not, and never can, 
know the cause of anything. Still we seek prediction and control of the 
phenomena in our environment. We cannot predict and control unless 
we know causes, that is, unless we know the immediate or "effective" 
causes which apply at the moment to the phenomenon at hand. 

A distinction between absolute causes and immediate or effective 
causes should be made. If this is done it is legitimate to say we can 
"explain" behavior in terms of "effective causes". If a given form of 
behavior can be predicted or accounted for by assuming the reality of cer-
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tain combinations of factors which invariably accompany it, no valid 

objection can be raised against saying that these combinations are its 

cause. The old idea of ultimate cause, on the other hand, involves an 

infinite regression which goes beyond the comprehension of the mind. 

In speaking of "causes", therefore, we mean in this discussion only the 

immediately effective causes. 
These digressions pertain to the original statement that some 

forms of social behavior may not be as complex, or as difficult to pre

dict, as social scientists have generally assumed. We have shown how 

c;ertain combinations of factors are associated with religious behavior. 

Since the chance occurrence of these combinations was eliminated we 

assumed that their frequency of occurrence was not a matter of chance 

but of functional "affinity,'. Essentially this means causal relationship. 

Likewise the religious behavior was found associated in a consistent 

manner with the frequency of occurrence of these functional combi

nations, suggesting that this behavior was "caused" by the intensity 

(i.e., the frequency of occurrence) of the combinations. These assump

tions of causal relationship were borne out by the fact that it was possi

ble to predict, that is, to account for, the average behavior of the people 

concerned, by using the functional combinations. 
One further point needs to be stressed in regard to causal relation

ship. A behaving unit may be highly complex yet behave in response 

to comparatively simple stimuli. A crowd or mob of persons behaving 

·essentially alike may be composed of persons of widely different ages, 

races, and cultural levels. This represents one extreme of behavior. 

In the ordinary modes of behavior, where differences exist but are not 

too marked, the behavior can perhaps be predicted by knowing relatively 

few of the factors, provided these are the important ones and their proper 

combinations can be discovered. In the other extreme of behavior, where

in the differences are so great that each person is unique, the chances 

of prediction seem remote. For certain forms of behavior, then, it 

seems probable, judged by the results of this study, that the "effective 

·causes" can be found in the functional combinations of a comparatively 

few objective factors. 
We would stress the tentative nature of the generalizations stated 

in the text and in the summary. No implication of finality should be 

read into them. In addition, the experimental character of the methods 

employed must be assumed. They are intended to be illustrative or sug

gestive, and in no sense final. 
The statem~nts that some behavior can be accounted for by the 

functional combinations of a relatively few factors; that there is a dis

·Coverable relationship between behavior and the occurrence of factor 

·Combinations; that numerical social analysis (in distinction from func-
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tional analysis) is not valid for the purpose of finding the combinations. 

of factors associated with behavior; that the occurrence of combinations, 

above pure chance, signifies an increasing "functional affinity" between 

the factors; and that a change in behavior is "caused" by a functional 

change in the accompanying factor combinations-are generalizations 

with a speculative content. 
It is believed that enough evidence has been presented to create 

the presumption that these things may be true. More confident con

clusions must wait upon further exploration. 

Appendix A 

THE USE OF THE ZERO STEP-I:rtTERV AL 

Good statistical form requires that the step-intervals of a distribu

tion shall be of equal size. The use of a zero as the first step makes 

this impossible. In several of the distributions in this study a zero step 

has been used. This is a good illustration of a case where the required 

statistical form does not serve the practical research need. 

In the distribution of religious contacts within the community we 

have used zero as the first step, and have then proceeded with successive 

step-intervals of five,-thus-0, 0-4, 5-9, 10-14, etc. Of the 576 cases 

used in this study, 314 fall in the zero religious contact step. These can

not be ignored, as the formal statistical distribution would require. They 

are perhaps the most important single group in the distribution. While 

they do not represent a range of five, as does each of the other steps, they 

often constitute, as in this case, a larger number of ftequencies. The 

numerical value of these frequencies is, of course, below that of the low

est five-range step. When used consistently, as the first step of a given 

distribution, no significant error is introduced, and the distribution is 

much more accurately represented than it would be if this zero step were 

omitted. The same view applies to several other factors, such as the dis

tance from the village distribution, where zero is used as the first step 

to represent residence in the village. 
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Appendix B 

METHOD USED TO SUPERIMPOSE A NORMAL CURVE ON 
AN OBTAINED CURVE 

The following data and computations were used in the construc
tion of Figure 1. The problem is to plot a normal frequency curve on 
the base of religious contacts experienced within the community. 

The general process is to lay off sigma distances, i.e., standard 
deviations, on the base line to the left and to the right of the mean of 
the distribution, and then to erect ordinates at these points so that the 
normal curve will be formed by connecting their highest points. 

The sigma or standard deviation (cr) must be found first. This can 
be done by the guessed average method for finding the means, and using 
the formula: 

u= I ~~ fd2N+c2 - c2 

in which cr = the standard deviation, I = the step-interval, f = the 
frequencies in the distribution, d = the deviation above or below the 
guessed average, c = the correction, and N = the total number of cases. 
In the present instance the standard deviation was found to be 10.7. 
This amount is laid off on the base line, starting at the mean of the 
distribution. Thus 1u = 10.7 points to the right of the mean, 2cr = 21.4 
points to the right, 3u = 32.1 points to the right. The same distances 
are laid off to the left. The sigma distances are generally subdivided 
into tenths for greater accuracy in plotting. 

The height of the mean ordinate (Yo) is found by the formula: 

N 
Yo=- xI 

2.50" 
N = the number of cases, I = the step-interval, and cr has already 
been found. In the data used the mean ordinate works out as follows: 

N 576 
Yo= 2_5u x I = 2_5u(I0.7)x 5 = 107.66 

The heights of the other ordinates to be erected at the successive 
sigma distances to the left and to the right of the mean are fractional 
parts of the mean ordinate. These fractional parts can be read from a 
table. Thus the ordinate erected at .1 of a sigma from the mean is 99.5% 
of the mean ordinate. Therefore this ordinate, Y.1 .. = 107.66 x 99.5 
= 107.12. Likewise the next ordinate, Y.2 .. = 107.66 x 98.02 = 102.52. 
The other ordinates are found in the same way. This gives the following 
senes: 
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Yo 
Y.1~ 
Y.z~ = 
Y.3~ = 
Y.4~ = 
Y.5~ = 

107.66 
107.12 
105.52 
102.92 
99.38 
95.00 

Y1.~ = 65.29 

Yt.5 a = 34.95 

y2 ... = 14.56 
y2·1~ = 12.52 
y2 ·2~ = 9.57 
y2·30' = 7.64 
Yz.4~ = 6.03 
Y z.5 .. = 4.72 

83 

These ordinates are erected on the base line at the sigma distances 
indicated, both to the right (positive sigma distances) and to the left 
(negative sigma distances) of the mean ordinate. The normal curve 

· is formed by connecting the highest points of the ordinates. 

Appendix C 

MODAL DOMINANCE 

The use of the mode as the most f;reque'ntly occurring item is a 
very crude measure of central tendency. The mode can be refined and 
made to serve as a measure of trend by the application of a simp'le 
technique. 

The process consists in finding out to what degree the mode is the 
most frequent or most dominant item. A simple illustration will be the 
problem of finding the degree of the sex mode for each step-interval of 
some type of behavior such as religious contacts within the community. 
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The following data, taken from Table 9, will show the process. 

First and 
Religious Second Percentage net excess of the mode, or, Modal 
Contacts Most Fre- Do rn ina11ce of the one factor over the other, 

\Vithin the Number of quent after allowance for the original difference in the 
Community Cases Factors proportions of the two Facors 

0 314 Male 164 Male 2.72 
Female 150 

Male 55 
0-4 101 Female 46 Male 7.18 

55 Female 30 Female 10.82 
5-9 Male 25 

Female 25 
10-14 45 Male 20 Female 12.84 

Female 10 
15-19 16 Male 6 Female 26.73 

Male 9 
20-24 14 Female 5 Male 26.84 

Female 4 
25-29 7 Male 3 Female 16.02 

Male 2 
30-34 4 Female 2 Female 1.73 

Female 4 
35-39 5 Male 1 Female 61.73 

Male 8 
40-44 15 Female 7 Male 4.94 

Consider the first step-interval of religious contacts. There are 314 
cases, 164 being males and 150 females. It turns out that, for this step, 
there is an excess of males, or a modal dominance, to the extent of 2.72%. 
The following explanation gives the computations: 

In the original 576 cases of the entire study, 293 were found to be 
males and 283 females. Therefore, 293/576 or 50.86% are males, and 
283/576 or 49.13% are females. Hence the excess in percent., due 
to the original difference in the proportion of these two sexes, is 50.86-
49.13 or 1.73%. Now in the zero step we have 164/314 or 52.22% 
males and 150/314 or 47.77% females. Consequently the total actual 
excess of males over females is 52.22-47.77 or 4.45%. Therefore: 

4.45 actual excess of males over females, in the zero step-interval. 
1.73 = original excess due to the difference in the proportion of the 

factors. 

2.72 = per cent. of net excess, or Modal Dominance. 
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This last figure (2.72%) gives the per cent of net excess of the leading 
factor over the factor next to it, after making allowance for the original 
difference in the proportion of the factors. This degree in which the 
leading factor is dominant we have called the Modal D()minance. 

In the table presented the degree of the mode (whether male or 
female) increases steadily to the 20-24 contact step-interval, and then 
shows a downward, though broken, trend. This funCtion of showing 
trends, numerically, greatly increases the use of the mode as a measure 
of relationship. 

Appendix D 

SPURIOUS CORRELATION 

In section III, under the subheading entitled "The Relation of Re
ligious Contacts Experienced Within the Community to Educational 
Contacts Within", it was shown that a spurious correlation resulted 
when the mean educational contacts for all ages combined were lined 
up against the religious contact distribution. The correlation is spurious 

, because it appears only when the age groups are combined, mechanically 
(i.e., numerically.). 

A clearer illustration of this process is given below. The grades 
received in Latin and English for three levels of mental ability are first 
given separately and then the figures for all levels of ability are combined.* 
For pupils high in ability the figures are as follows: 

English Grades 

so 60 70 80 90 
-- ---- -- -- --
90 1 2 1 
-- -- -- -- ----
80 2 4 2 
-- -- -- -- ----
70 1 2 1 -- -- -- -- -- --
60 -- -- -- -- -- --
50 

Coefficient of Correlation = 0 

*Illustration taken from Otis: "Statistical Method in Educational Measurement" . P. 234 
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For those medium in ability we have the next table of figures: 
English Grades 

50 60 70 80 90 1 --
90 -- ------ -- --
80 2 4 2 -- -- -- -- -- --
70 4 8 4 -- -- ------ --
60 2 4 2 -- -- -- -- -- --
50 

Coefficient of Correia tion = 0 
Those low in ability received the following grades: 

English Grades 

50 60 70 80 90 

90 
80 -- ----- -- --
70 1 2 1 ------------
60 2 4 2 -- ~---------
50 1 2 1o 

Coefficient of Correlation = 0 
Now when all three levels of ability are combined, mechanically, 

the following table results.: 

English Grades 

50 60 70 80 90 -- -- -- -- ----
90 1 2 1 -- ---- -- -- --
80 2 6 6 2 -- ---- -- ----
70 1 6 10 6 1 -- -- - - -- - - --
60 2 6 6 2 -- ---- -- -- --
50 1 2 1 

Coefficient of Correia tion = .50 

When all levels of ability are combined, a correlation of .50 appears. 
The coefficient is spurious, and does not represent any one of the groups. 
It comes ftom the mechanical addition of the figures for the three types 
of persons; that is, the three levels of ability. 

Statistical description, which deals with the behavior of the un
differentiated group, would say that a correlation of .50 exists between 
English grades and Latin grades. Statistical analysis, on the other hand, 
fiends that the correlation is zero. 
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This illustration should serve to reinforce the distinction made 
throughout this bulletin between social description and social analysis. 
The one is a "lump'' process of generalizing about group behavior. It 
is exposed to the pitfalls of spurious relationships. The other is the 
analytical process ofbreaking the undifferentiated group up into approxi
mately indivisible behaving units before running the correlation. Many 
social studies are misleading because they do not get beyond the stage 
of social description. 

APPENDIX E 
SUMMARY OF PREVIOUS EFFORTS TO APPLY CHANCE OC

CURRENCE TO COMBINATIONS OF SOCIAL DATA 
I. Tylor, E. B.-On a Method of Investigating the Development of 

Institutidns; Applied to Laws of Marriage and Descent. 
Journal of the (Royal) Anthropological Institute (of Great Britain 
and Ireland), volume 18, pages 245-269, 1889, and reprinted in: 

Kroeber, A. L. and Waterman, T. T. Source Book in Anthro
pology. Pp. 321-342. 

The following quotations and comments summarize the method 
used: 

"From the recurrence or absence of these customs it will be our 
business to infer their dependence on causes acting over the whole range 
of mankind." 

"The point I chose was a quaint and somewhat comic custom as to 
the barbaric etiquette between husbands and their wives' relatives, 
and vice versa: they may not look at one another, much less speak, 
and they even avoid mentioning one another's names". 

"Now if the customs of residence and the customs of avoid:::.rrce 
were independent, or nearly so, we should expect to find their coincidence 
following the ordinary law of chance distribution." 

Tylor found that several sets of customs, and, in one case, a series 
of three customs occurring together, appeared several times as frequently 
as chance would indicate. H e thereupon attempted, by reasoning, to 
assign a cause for the appearance of the customs together, over the pure 
<:hance. 

In one place he computed that three customs would occur together 
between once and twice on the basis of ~-hance. He found the actual 
occurrence was eleven times. "Thus we have their common causation 
vouched for by the heavy odds of 6 to 1." 

Tylor made no effort to correlate the ratio of actual to chance 
occurrence with other social data, statistically. He merely tried to 
reason out why the coincidence of customs occurred as they did. He 
used no machine methods. 
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II. Clements, Forrest E., Schenck, Sara M., and Brown, T. K. A New 
Objective Method For Showing Special Relationships. 
American Anthropologist, Vol. 28, No.4, Oct.-Dec. 1926, Pp. 585-604. 

1. These writers first quote the article by E. B. Tylor, noted above 
(1889), but do not give him credit directly for the actual-to-chance 
ratio idea. 

2. Culture traits found in six Pacific island groups are the basic data. 
282 traits are listed. 

3. Each island group was scored for each trait, thus: 
presence of trait, score 1 
absence of trait, score 0 
no data on trait, score x 

4. All traits common to all islands were eliminated. 

5. The six island groups were grouped into all possible combinations, 
two by two. This gave 15 pairs. 

6. A mean square contingency table was constructed for each of the 15 
pairs of island groups, showing the number of traits present or 
absent. Illustration below, showing this for ·the Marquesas
N ew Zealand pair: 

New Zealand 

Present Absent Sums 
Present 90 A 55 B 145 

rJ) (74 by chance) (71 by chance) (A+B) 
<:<! 
rJ) 
Cl) 

:l 41 c 70 D 111 0"' ... 
Absent (57 by chance) (54 by chance) (C+D) <:<! 

"'"" ~ 

135 125 256 
Sums (A+C) B+D) Total 

7. The chance freq'Uencies were computed, as given in above table. 

8. The cell square contingencies were thus added together, to get a 
sum, x2, for each pair. 

9. These x2 values were converted to probabilities by using Table XII 
in Pearson's "Tables For Statisticians and Biometricians". 

10. From item 9 the excess of occurrence over chance occurrence was 
estimated for each pair of island groups. 

11. Relationships were "adduced'' from the figures (not very satisfac
torily it seems) . 
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