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VISUAL ANALYSIS- A MEANS OF EXPLORATION IN 
STATISTICAL 

A representative of the research division of a nationai 
farm magazine made a visit to the Bureau or the Census for the 
purpose of discussing tabulation or material which would be of 
special value to advertisers using his magazine as a medium. 
The Census had a few months earlier made a subscriber study 
tor the company and as a result had on hand all or the material 
previously prepared. 

The representative wa~or cours~ramiliar with the methods 
used in making that study. His purpose in making a personal 
visit to the Census was to determine, as a preliminary to 
further tabulating, what the results would be. Having know
ledge of the preparation for the earlier study, he knew that 
the Census was 1n position to furnish, in a matter or minutes, 
a preview of the results to be expected in any suggested tabu
lation or the material used. After having examined the results 
or several proposed tabulations, he arranged for payment of 
the costs and ordered selected tables prepared. 

The representative was enabled to "see" the results to be 
accomplished because or the use in his study or a special card 
which provided a means or visually analyzing the material on 
hand. This visual analysis enabled the Census not only to 
present the probable results or several specified tabulations, 
but actually to show the representative approximately what 
those results would be When tabulations pt his material had 
been made. 

one of the questions asked or the Bureau of the Census was 
' ···"Among our subscribers farms, what are some of the char
acteristics which distinguish those on which tractors are used 
as a source or farm power .trom those on which tractors are not 
used?" 

Previously, no tables had been prepared which could answer 
this question, but within just a few minutes the information, 
applicable to the subscribers farms included in the sample, 
was supplied to the representative: 

1. on most ot the farms using tractors, the major source 
of income is from field crops; next in importance 
are those with major source from livestock sold or 
traded; and third, those with major source. or income 
from dairy products. 

2. Late model tractors were found among livestock and 
dairy farmers more often than among those whose major 
source or income was from crops. 

3. Late model automobiles .tended to accompany late model 
tractors. 

4. Livestock and f-ield crop farms reporting tm.ctors ranged 

in size upward from.70 acres. Dairy farms ran smaller. 
5. The majority or farms or over 140 acres reported trac

tors. 
6. Only a very small proportion of farms or less than 70 

acres reported tractors. 
7. Farms without tractors reported !ewer automobiles than 

did the farms with tractors. 
With this information the representative ordered three 

separate tabulations which would show the numerical extent or 
the princtpal relationships brought out in this preliminary 
analysis. 

1 The .,..tom ot visual. analysis described in this chapter was developed b;y 
carl R, ll1man and Orville c. Demaree ot the Division o:t Agricul. ture, Bureau ot tie 
.Census. In a routine sea·rch of the Patent Office records made in the interest of 
the Government, exp~red Letters Patent,. No. 1,150, 795, were .found issued to Cha.rlee 
H. Tollaadge on August 17, 19~5. In the letters patent was described a card. embod;y
ing. a s;ystom of olasoillcation b;y ·moans ot peripheral olots similar to the cstd.o 
used in the illustrations aacompsn;ying this. artiole. 

RESEARCH 
The researcher is very often faced with the problem or 

determining which way to proceed. Given a wide and detailed 
knowledge of the subject with Which to set up hypotneses the 
researcher can proceed great distances into uncharted fields. 
As the development or the project proceeds, however, problems 
arise. one or these is that or wasted effort. A long series 
ot tabulations and computations completed and found someWhat 
short or supporting the hypothesis may prove, for example, that 
certain factors do not influence the final result to a signifi
cant extent. This information may be valuable, but often must 
be considered as wasted effort to the extent that it could 
have been avoids~ In other words, if a shorter and mor~ effi
cient means or determining the lack of influence or these 
factors had been used, the same results would have been known 
more quickly and at less cost. 

Another problem arising is one involved simply with the 
completeness of the analysis. In proceeding with research and 
analysis with a given amount of data, When is the problem 
finished, or, when have all important factors been considered? 
With only three or four items or characteristics involved, the 
answer to this question can very often be obtained in a rela
tively short tlme. But in any analysis involving Census data 
when dozens of items of information bearing on certain sUbjects 
are available, the question is very definite. The selection, 
in advance, of all of the characteristics which will be required 
to complete the study, or the selection of those which have the 
most bearing on the problem in question, are of paramount im
portance. The funds available for a given project very often 
limit the study to the completion of a single planned attack. 
When, upon nearing the completion of the project, the analyst 
discovers other characteristics which look promising and he is 
unable to use them in place of some which proved of little 
value to his study, he is likely to feel as Moses must have 
felt lihen gazing over the land or Canaan. 

What is needed then is a means or determining at low cost 
in time and effort the answers to these two quest10!lS: (a) What 
are the factors which are likely to be of influence in the 
study, and (b) which are of greatest importance. When the 
answers to these questions are known, the analyst can proceed~ 
with the knowledge that, when the project is completed, he will 
have thoroughly covered the subject within the l1m1ts prescribed. 

With such a means at hand and used to its utmost capabil
ities, exact factors of influence can be determined, leaving 
tor tabulations and further study the determination or the ex
tent of such influence under the various restrictions imposed 
in the study. The purpose of this article is to describe a 
means of obtaini~g in advance of tabulations a thorough under
standing of the ·ractors involved and a general knowledge or 
their relative importance. The Census has been using for the 
past year a system which has amazing possibilit~es when used 
in many research problems. The system provides a means of 
keeping "visible" at all times all items involved in the study, 
and also a means or noting relationships existing between these 
items. Relationships between, and the relative importance of, 
the various characteristics can actually be seen on the edges 
or a pack of visual-analysis cards. 

The principles involved in the visual-analysis system are 
simple. Using the individual farm as an example, all possible 
characteristics descriptive of each farm are coded and slotted 
in edges of cards. The cards may be or any convenient size and 
shape. on each card is carried a prepared form to which is 
transcribed from all sources all or the information to be used 
or considered in a particular study. 
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Figure 1 shows the three stages of development of the cards. 
The card at the top shows the prepared form ready for tran
scription, the center card is a sample of the transcribed data, 
and the lower card shows the same data coded and slotted in the 
margins of the card. Note that holes are provided for each 
code, but only the appropriate code is slotted for each item. 

The particular cards used in this and all following illus
trations were used in a special study mentioned in the opening 
paragraphs of this chapter. Cards designed specifically for 
visual analysis would be somewhat different. A layout for a 
strictly exploratory visual-analysis card expected to be used 
in the Census is shown later in figure 6. 

For purposes of simplification, only a few items or char
acteristics of farms will be discussed. The purpose is to 
explain exactly how the system works rather than to work out 
any particular problem. Since it will be well to become famil
iar with these particular items in order to more readily under
stand the descriptions and illustrations to follow, a brief 
listing and a description of each of the selected items are 
here given. 

Referring to the upper edge of the top card, at the left 
is a block of 7 holes labeled "Tenure." A card slotted in the 
first hole represents a farm operated by a full owner, or in 
other words, the operator owns all of the land he operates. 
Slotted in the second hole the card represe'nts a farm.operated 
by a part owner or a farm of which the operator owns a part 
and rents a part from others. Code 3 refers to managed farms 
and codes 4, 5, 6, and 8 to various forms of tenancy. Further 
explanation concerning tenure will not be necessary. 

In the block of 6 holes labeled ~Size of farm" the first 
hole on the left refers to farms of less than 30 acres. The 
second hole refers to farms of 30 to 69 acres, the third to 70 
to 139 acres, the fourth to 140 to 179 acres, the fifth to 180 
to 259 acres, and the last to farms of 260 acres and over. 
Question 12 in the upper section of the printed form on the 
card carries the acres in farm. 

In the block marked "Mortgage" the left of the 3 holes, 
with the word "Yes" printed underneath, is slotted when the 
reply to Question 22 is "Yes" and indicates that a farm is 
operated by a full owner or part owner and carries a mortgage 
on the land an~ buildings of the farm. The center hole is 
slotted if the reply to Question 22 is "No," indicating that 
the farm is operated by a full owner or part owner and is 
free from mortgage. The hole at the right marked "Amt." is 
slotted when the amount of the mortgage is shown in reply to 
Question 23 on a full-owner or part-owner farm. 

Holes are slotted in the block marked "Co-op" in accordance 
with replies to Questions 34, 35, and 36, a reply of "Yes" 
indicating that the farm operator did business with or through 
the kind of cooperative organization shown. The 3 types 
of cooperatives shown refer to selling, buying, and service 
cooperatives. 

Holes in the blocks for "Autos," "Trucks," and "Tractors," 
are slotted in accordance with replies to these questions in 
the body of the card. In each group the hole to the left is 
slotted if the year of latest model is 1936 or later, the 
center hole is slotted if the year of latest model is 1931 to 
1935, and the right hand hole is slotted if the year of latest 
model is earlier than 19~1. In addition, to conserve space by 
not using an additional hole in each set, the right hand hole 
was slotted whenever a machine of any year model was r<>,Jorted. 
Thus, every card showing a machine reported was slotted in the 
right hand hole and if the year of latest m0del was before 
1931, no other holes in the block were slotted. If the year 
of latest model was 1931 or later, one of the other two holes 
in the appropriate block was slotted. 

In this discussion, only the left hand hole of the block 
marked "Electric" will be noted. This hole is slotted when
ever the reply to Question 47 indicates that there was an 
electric distribution line within l/4 mile of the operator's 
dwelling. The other two holes indicate the source of current 
when the operator's dwelling was lighted by electricity. They 
are "power line" and "home plant," respectively. 

The hole marked "TeL" is slotted whenever the reply to 
Question 49 indicated that a telephone was reported. 

All other holes on the card were notched in a similar 
manner in accordance with information shown on the card. For 

the purpose of this discussion, however, a clear understanding 
is necessary of only those described. 

After the material has been transcribed and coded and the 
appropriate slots made in the edges of the card, the slots on 
any individual card may be said to form a "pattern" for the 
farm represented. Another farm having the same characteristics 
would, therefore;'" have the same pattern of slots and, conversely, 
any difference in the pattern for individual farms would indi
cate corresponding differences in their characteristics. In 
figure 2 are shown such cards for three individual farms. Ex
amination of these· will show that as the characteristics of the 
farms change so do the patterns of slots. 

When a group of cards, each card representing an individual 
farm, are placed together in a pack, the patterns of the in
dividual farms are, of course, not visible. Only the edges 
are exposed. Figure 3 shows a pack of approximately 550 cards 
representing that number of individual farms. These particular 
farms are located for the most part ln the Corn Belt. While 
many of these farms with respect to any one characteristic are 
similar, there are probably no two farms in the entire group 
which have exactly the same individual pattern of characteris
tics. But, as will be seen shortly, when two or more farms 
have one similar characteristic as indicated by slots in the 
same position, they are very likely to be similar in one or 
more other characteristics, and as a consequence have corre
sponding slots in similar positions. It is this coincidence 
of slots representing similar characteristics of farms which 
forms the basis for the. visual system of exploration being 
described. 

When a number of contiguous cards possess the same charac
teristic, this fact becomes evident in the appearance of a 
groove formed by the several coincident slots. Any process 
which places together all cards showing identically placed 
slots has automatically selected from the pack all cards rep
resenting farms similar in the characteristic represented bY 
the particular slot being used in the selection. When these 
cards are placed in a separate pack by themselves, the slots 
representing this characteristic form a continuous groove a
cross the pack. Figure 4 illustrates the manner in which 
slotted cards are sorted. 

Note that the "needle" has been inserted entirely through 
the pack in holes provided in that position,and, upon being 
raised, all cards that have been slotted in that position fall 
and can be readily assembled with others having a similar slot. 
By simply sorting the cards, all farms possessing a specified 
characteristic are placed together. When the various charac
teristics are described by proper notation on the cards them
selves, as has been done in these examples, the sorting of 
farms by characteristics is simple and rapid. 

Earlier in this chapter it has been stat~d that when farms 
are similar with respect to one characteristic, they are likely 
to be similar with respect to others. In varying degrees, 
certain characteristics are accompanied by certain other 
characteristics and any change in the one is likely to be ac
companied by a corresponding change in others. The closer the 
relationship between items, the more likely are these accom
panying changes to occur. If the correlation were perfect 
between two items, any change in one would always be accom
panied by a similar change in the other. Such perfect corre
lation, however, is hardly to be expected in any considerable 
number of cards. 

When a pack of card~ sorted according to any given charac
teristic, is viewed from the edge, the slots representing that 
particular characteristic, as has been said, form a continuous 
groove across the pack. Slots representing other characteris
tics most closely related to the one used in sorting will tend 
to assemble in a similar_group. In case of perfect correla
tion, another groove would be formed across the pack. While 
this rarely happens, it is not uncommon for as many as 90 per
cent of the cards representing a group of farms possessing one 
characteristic to also possess the same second characteristic. 
Less closely related characteristics will be represented by 
fewer continuous adjacent slots forming grooves. By this means 
the relative relationship between items can be judged by the 
relative frequency of coincidence of slots--the greater the 
frequency of coincidence, the closer the relationship. 



VISUAL ANALYSIS 

FIGURE 1.-Three stages in the preparation of visual-analysis cards-blank form ready for transcription, 
transcribed card 0 and coded and slotted card. 
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FIGURE 2.--Three cards each representing a farm and farm family. All of the information used in the study 
concerning the farm and the operator's family is carried on one card. 
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FIGURE :S .-Pack of slott.ed cards before begi.nnin,g exploratory studies ot relation.shipe. 

It will be realized, of course, that all indicated rela
tionships between items are no4 of necessity, cause and effect 
relationships. Changes in some items may be the effect of a 
causal factor not immediately evident. Especially is this 
likely to be true when only a l1mi ted number of characteristics 
are coded on the edge of the card as is the case in these ex
amples. It is entirely possible that two or more character
istics carried on a limited card may vary in the same way and 
still not be influenced by changes in each other. This, how
ever, does not detract in the least !rom the value of visual 
exploration. As nearly as possible, all characteristics should 
be coded and slotted and any additional characteristics sus
pected of having influence, but concerning which information 
is not available, should be kept in mind during the entire 
progress of the study. 

Since relationships are indicated by the frequency of co
inciding slots, we can speak of the relative frequencies of 
the slots for each coded characteristic as the pattern of 
characteristics for a group of farms. Hence, each time the 
cards are sorted, a new group is brought into existence with 
an accompanying new pattern of characteristics. 

Before proceeding further, it is important that the reader 
have clearly in mind that the cards herein used for illustra
tive purposes are a portion of the cards used in a special 
study and do not represent any particular group or farms. 
Hence, relationships appearing in this and subsequent pictures 
cannot be considered as being representative of farms gener
ally or specifically. On the other hand, the cards were not 
selected to show outstanding characteristics or any kind. They 
are strictly "run or the mill" cards and any similar group or 
cards will work exactly the same way. 
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FIGURE 4.--Sorting slotted cards by means of a needle. 

Figure 5 shows the pack of cards sorted by size of farm. 
The cards included between the llmits of each continuous groove 
represent all farms within the limits of each corresponding 
interval described in the legend at the top of the picture. 

Having sorted the cards once, we are now in position to 
note several characteristics of these farms as they relate to 
this sort. In other words, the relationships of the various 
characteristics to size of tarm are now visible. The reader's 
attention is probably first drawn to the column indicating 
possession of an automobile. In this column the frequency or 
slots is greater than in any other and indicates that a very 
high percentage of the farms report automobiles. But the fre
quency of slots is not uniform throughout the length or the 
column. At the top of the column, only an occasional card is 
not slotted, but as the eye travels downward the unslotted 
cards become increasingly numerous. It is evident that a 
greater proportion or the operators of the smaller farms are 
without automobiles than is the case with the operators of the 
larger farms. 

Tenure also changes with size of farm. In the farms of 
less than 70 acres (those included tn the first two size bands 
in the lower portion of the picture) the proportion of full 
owners is much higher than in farms larger than 70 acres. An
other very noticeable item is that there are practically no 
part owners operating these smaller farms. However, near the 
top of the part-owner column, particularly on !arms or 260 
acres and over, there are more part owners than full owners. 

The next observation of interest ~ the fact that the slots 
in the "Yes" column of the mortgage group tend to increase in 
frequency with increase in size or !arm when compared with the 
slots in the ~No" column. Therefore, it can be de!lnitely 
stated that on the !arms represented by these cards, the pro
portion or mortgaged !arms increases as the size or !arm 
increases. 

In the field or cooperative business, little is shown in 
the groups of less than 70 acres, but it is rather uniform 
above this point. 

Proportion or later model automobiles (1936 and later) 
seems to increase with size or !arm. 

Some relationshfp can be seen between trucks and size or 
!arm. 

Farms reporting tractors very definitely increase with 
size or farm. 

Farms with electricity available (distribution line within 
l/4 mile or operator's dwelling) are relatively more numerous 
in the smaller sizes, but telephones are distributed in the 
opposite direction--more or the larger farms reporting tele
phones . 

Summarizing the above observations: 
l. Items which vary directly with size or !arm--

a. Part-owner- operated !arms. 
b. Proportion or owned !arms r eporting mortgage . 
c. Cooperative business. 
d. Automobiles. 
e. Trucks. 
r. Tractors. 
g. Telephones. 

2. Items which vary inversely with size or !arm--
a. Full-owner-operated !arms. 
b. Availability or electricity. 

The discuss ion up to this point has been tor the purpose 
or acquainting the reader with the general features or the 
system before including too many details as to how it may be 
used. The main •purpose or this chapter will be to present to 
the reader as clearly as possible by means of illustrations 
and descriptions the general features or the system leaving 
lts adaptation to particular fields or research to the !magi
nations or the research workers interested. 
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The number of cards which can be conveniently handled 1n 
any given project 1s 11m1ted. Probably 10,000 cards 1s near
ing the maximum for most jobs unless the work d1v1des itself 
early 1n the study. For exploratory work Which does not in
clude too much detail a number less than one-half this large 
wlll probably be adequate. In general, the greater the number 
of characteristics involved, the greater w111 be the number or 
cards required. As the detail increases the number or ram1!1-
cat1ons, the ultimate groups w111 become too small for stabil
ity of results 1! too few cards are used. 

For small jobs 1n Which the number of reports 1s only a 
few hundred or, in some cases, a few thousand, the entire 
study may be made !rom the cards Without additional punching 
and machine tabulation. Plck-ups may be made of the transcribed 
data directly from the cards by means at adding machines. 

For larger jobs 1n which the number or reports 1s so large 
as to make the cost of hand tabulations too hlgh, a sample or 
the reports may be taken and explorations made by means or 
visual analysts. Since the greatest value or the card lies 
1n 1ts use for visual analysts, most of the exploration 1smade 
without tabulations or any klnd and without even counting the 
cards. A draftsman's divider 1s usually all that 1s necessary 
tor ouickly measuring the lengths or grooves, when 1t is de
sirable to record them for future reference. Rarely wlll 1t 
become necessary 1n an exploratory study to record other than· 
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relative lengths or grooves, at least 1n the early stages. 
Occasionally 1 t wlll be desirable to count the cards showing 
certain characteristics and record the counts. 

Not the least or the advantages or the visual-analysis 
cards is the fact that all or the operations can be performed 
by the person most interested 1n the work or responsible tor 
the planning and d1rect1on of the work. When the final plans 
have been completed, the researcher knows !rom hls own person
al study or the cards What the results wlll be and that com
plete tabulations wlll turnlsh the statistical proof or hls 
conclusions. 

Knowing the relat1onsh1p between the various character1st1cs 
ot farms is a valuable ald in much of the work or the Agricul
ture D1v1s1on or the Bureau or the Census. Presentation cf 
results 1s being constantly improved through studies or rele
vancy, making the published data more valuable and more adapt
able to the needs of the users or such data. In this connec
tion, one or the pr1nc1pal advantages 1s the !act that after 
the cards have been prepared and tabulations or1g1nally planned 
have been completed, subsequent tabulations suggested by re
sults of the or1g1nals can be made at comparatively low cost. 
The cards are drawn up 1n such manner that each card carries 
all or the 1ntormat1on concerning a particular farm and/or 
family, and may be used 1n every conceivable combination or 
separation without further preparation. 
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fiGURE 5 .-Cards .sorted to .show the relatiotuhips existing bet•een size of !arm and .selected characteristics. 
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In figure 6 is shown a layout of a card being developed 
for purely exploratory work in the Division or Agriculture of 
the Census. It is shown here merely as an example of such 
layout and to illustrate certain ref~nements not included on 
the cards used in the examples. It is strictly a visual-anal
ysis card. In order to conserve space, many of the descrip
tive terms have been so shortened as to be unintelligible 
without a key unless the user is familiar with these .terms. It 
can. be seen readily, however, that provision has been made for 
coding and slotting on the outer edge of the card a much 
greater number of characteristics than was pof1s:!:"ble on the 
cards used in the other illustrations in this paper. 

The card has two important features Which distinguish it 
from cards designed primarily for tabulation purposes. Being 
a visual-analysis card, the arrangement of the bands, or 
frequency groups, in two lines of holes is definitely for the 
purpose of increasing the "visibility" of the relationships. 
Most of the bands in the outer row are combinations of two or 
more bands in the inner row. This serves to increase the group 
interval in frequency distributions without sacrificing the 
narrower groupings when a more detailed, break-down becomes 
desirable. The wider intervals serve to avoid a scattered 
appearance when the range of relevancy may be within rather 
narrow limits. If too many bands are used in the outer row, 
there 1s a possibility that a relationship might pass unnoticed 
due to the fact that the slots for a particular characteristic 
might scatter among three groups, whereas if the three groups 
were combined, all would fall in the same slot. This feature 
is of greatest importance when the number of cards is limited. 
Another, and by no means small, advantage of the double l~ne 
metned of coding and slotting is that it greatly increases the 
capacity or the card. 

The other feature of the card is the arrangement of the 
material on the body or the caTd designed to facil:i tate tran
scription and coding. Once these operations have been com
pleted relatively little use is made of the figures themselves. 
Therefore, ease of locating and reading the transcribed items 
should be subordinated to ease of transcribing data to the card. 

The cards used in the other illustrations accompanying 
this article are not exploratory to the same extent as the lay
out shown in figure 6, but for purposes or explaining the use 
of visual-analysis cards they will serve just as wen. Only 
the items described earlier in this chapter will be noted. It 
can be seen readily, however, that a card prepared according 
to the sample layout would provide many more items for a study 
of relationships. 

By way of bringing out the reliability of the patterns of 
characteristics as observed on the edges or sorted cards in a 
pack, the cards were equally divided in each size group, and the 
halves assembled 1n two packs making two groups of cards sorted 
by sJze of farm (figure 7). With but slight variations in 
degree, exactly the same relationships appear in each half ef 
this pack as were described in the explanation of figure 5. 
The size-of-farm pattern woul~ of course, be identical in both 
parts. 

At this point it might be, expected that all information 
had been obtained concerning relationships between size or farm 
and the items under observation. Except for the fact that each 
or the observations p;reviously made can now be brought out in 
"bolil relief" as 1t were, this is true. Not infrequently, 
however, in making an exploratory study, some of the observa
tions · are quite contrary to what was expected and the re
searcher desires further proof. If eaeh of the relationshtps 
is approached through another avenue and similar results ob
tained, the added evidence is most welcome. 
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FIGURE 8.-Card.e e:ort.ed to show the effect o! tenure on size or farm; also, that some characteristics related to !lize of farm are not attected by tenure. 

In figure 8 the cards have been sorted by tenure after the 
two halves or each size-of-farm group had been reassembled. It 
will be recalled that after the initial size sort, the full 
owners appeared to decrease as size or !arm increased with the 
opposite trend !or part owners. All or the full owners are 
now together in the lower section or the pack and all or the 
part owners in the center section. 
made or the size-or-farm patterns 

A direct comparison can be 
tor each group. I! the 

original observation is true, a comparison of the two patterns 
should show increasing proportions or each size group being 
represented in the part-owner section, starting with a rela
tively small portion in the smallest size group. This is ex
actly what is visible on the edges of the cards. The part
owner section shows only a very small proportion or the cards 
in the "Under 30" acre grou~none in the "30 to 69" acre group, 
but above that point shows increasing proportions when com
pared with similar groups in the full-owner section. 

In order to record this relationship for future reference 
(photographs such as these would be perfect if suitable equip~ 
ment were easily available), the patterns of siZe of !arm may be 
plotted. A simple and rapid method is to chart the different 
lengths of grooves in a manner that will show their changing 
relations. Figure 9 illustrates the changes taking place in 
the relative lengths of grooves as the !arms increase in size. 

A method requiring more time, but having the advantage of 
slightly greater accuracy, is an actual count or the cards in 
each group, and either plotting the values directly or expressed 
as a percentage of the total cards in each section. 

At every sorting or the cards new concentrations or slots 
appear. Hence, no new sort should be made until all relation
ships are examined in the light or the current sort and com
pared with previous relationships noted. Beginning at the left 
of the pack, an item not mentioned before is the relationship 
of the different kinds or tenancy to size of !arm. This is not 
an item in which we will continue to be interested in this 
paper, but is mentioned here as an example of the versatility 
of the system. Cash tenants represent the majority on the 
smaller !arms, but practically disappear on !arms of about 140 
acres and up. Share-cash and share tenants occur in the re
verse order, starting with !arms of about 70 acres. 

It is plainly evident in the mortgage block that a much 
higher proportion of part-owner farms are mortgaged than is 
true or !ull-owndr !arms. 

The cooperative picture shows little relationship to tenure, 
the concentration or slots increasing with size of !arm in each 
of the three groups of cards. 

In the matter of automobiles, there is a definite tendency 
tor more full owners to be without cars than !or tenants. Con
siderably more than one-hal! or ' the group not reporting auto
mobiles are full owners, while somewhat less than one-hal! or 
the group reporting automobiles are full owners. The next sort 
will be on automobile~ an~ if the sorting is carefully done in 
order to disturb the tenure sort as little as possible, this 
relationship w111 again. be evident. 

Trucks are reported most often on part-owner !arms, and 
more often on full-owner !arms than on tenant !arms. 



VISUAL ANALYSIS 237 

Tractors are r eported more orten on tenant and part-owner 
operated farms, Which groups also have most of the larger fanns. 

Electri city seems available to full owners, part owners, 
and tenants alike, but ls available more o!ten to the smaller 
farms than to the l a rger farms. 

The number or farms with telephones, agaln, increases wlth 
the slze or farm. 

I """ D m D I ~ 0 
l"arms or less Farms or Par.u or 
than 30 ucres 30-69 acres 70-139 acres 

In general, the same relationships are apparent as was true 
in the first summarization or relationships with some slgni!l
cant additions due to the tenure sort. The characteristics 
round to be related either directly or indirectly to tenure 
were size or farm, mortgage, automobiles, and, possibl~ trucks 
and tractors. 

g 
~ D ~ ~ D ~ ~ D 

!'"arms or i'&r::zus ot J"ar:ns ot 260 
14.0-179 acres 180- 259 acres acres and over 

FIGURE 9.-Craphie illustration of the changes in nwaber of Ca.rms by tenure which aecompa.n:y changes in the size o! tanu used in these examples. 
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In figure 10 the cards are shown sorted by automobiles re-
ported and not reported. Sorts on mortgages and 
business were omitted in the interest of brevity. 
was evident in figure 8, these characteristics need 
to sight. 

co opera t1 ve 
However, as 
not be lost 

In this sort we again have the different groups (two in 
this sort) returned to the size-of-farm sort in order to com
pose the patterns. The contrasting patterns in figure 11 
plainly show that as the size of farm increases, the numb~r of 
farms without automobiles rapidly decreases. 

After beginning at the left for a check on relationships, 
the statement made in a preceding paragraph concerning the re
lationship of automobiles to tenure can be checked. Of the 
farms not reporting automobiles (cards below the heavy divider 
card) nearly two-thirds are full~owner farms. A glance at 
figure 8 shows that approximately one-half of all farms, in
cluded in the stud~ are full-owner farms. Or better than this 
by the use of a divider, the accumulated lengths of grooves 
representing full owners in each case can readily be obtained. 
Comparison will then show that while approximately two-thirds 
of the farms not reporting automobiles are full-owner farms, 
less than one-half of the farms reporting automobiles are full
owner farms. 

On the other hand, it has already been noted that the 
larger farms are operated for the most part by other than full 
owners. Hence, the apparent relationship between tenure and 
automobile ownership ma~ in reality, be a relationship between 
size of farm and automobile ownership or both may be influenced 
by items not shown on the card. It is highly probable, how
eve~ that charact~ristics having to do with size of operations 
would be prominent in the list, of which size of farm is as a 
rule one of the most significant. Were several such items 
"visible" on these cards, the proper relationship could easily 
be discovered. 

A natural impulse in a situation of this kind is to bring 
all like reports together in order to roughly measure the in
fluence of a given characteristic. For example, following the 
sort shown in figure 10, on observing the relationship between 
automobiles reported and size of farm, it might seem desirable 
to sort for each size-of-farm group, the reports and nonre
ports for automobiles and note the relative number of slotted 
and unslotted cards in each group. In many cases this will be 
found desirable as new relationships will appear associated 

with the reporting (or nonreporting) of automob11es· by size of 
farm. However, the number of groups of cards has been doubled 
and instead of a comparison between two size-of-farm patterns, 
the researcher must now compare six automobile patterns (one 
for each size-of-farm group). Added to this is the fact that 
owing to the fewness of cards in some of the groups, the ob
servation would very likely be erratic. 

In actual practice, it is usually found desirable when ex
ploring the possibilities of the data to keep all or most of 
the cards in use in order that as many of the cards as possi
ble be permitted to tell the story after each sort. In other 
words, if the primary purpose is to determine what items are 
related to size of farm, it is preferable to sort the cards 
each time in a manner to show the change made in the size-of
farm pattern. This has the advantage of keeping down the num
ber of groups into which cards are sorted and also if the item 
on which the cards are·sorted is not broken down into too many 
groups, the changes in the size-of-farm pattern may be plotted. 
On the whole, it systematizes the procedure. Any deviation 
from a specific procedure should be planned with a view to re
turning to the ori·ginal with as 11 ttle disturbance as possible 
to the previous sorts. 

Returning to the discussion of relationships apparent after 
sorting the cards on automobiles, the following observations 
may be made concerning the farms represented by the cards used 
in these examples: 

Fewer mortgaged farms are found among those not reporting 
automobiles. 

Very little cooperative business is done from farms not 
reporting automobiles. 

Trucks are reported no more frequently on farms without 
automobiles than on farms with automobiles. 

The lack of desire for mechanization apparently carries 
over into tractors. Very few tractors are reported on farms 
without automobiles, even with size of farm given full con
sideration. 

Availability of electricity decreases with increase ill size 
of farm regardless of automobile ownership. But it is also 
quite obvious. that electric! ty is available on a smaller pro
portion of farms not having automobiles than on those that do 

·have. 
Telephones seem somewhat scarcer on farms without automo

biles, but are relatively more numerous on the larger farms in 
both groups. 



I 
I 

• 

I 

r 
t 

' t 
t 

!!!-

--~ 

-- -

-- I 
I 

1 

VISUAL ANALYSIS 

·--· 
ii -

= = 

ii 

•s= -:: 

= 

.. 
= 

-:::: 

• 
• 

.' 

. ' : 

/ 

i 
j: : 

... 

-

• 

.; 

• p 

• 
2! 

'!!. -

:: = 1!. 

.. 
= .. . 

239 

/ 

. 
l 
I • 

i 
• t .. 

= 

FIGURE 10.-Fa..nms reporting automobiles compared with tho::~e not report.1ng autoroobiles . In these examples characteristics associated with large fanns rarely appear on 
cards representing farms not reporting automobiles. 

D 
fo'nnns of l C-39 

than 30 UCl'Cii 

~ Farms report 1ng 0 Fa.ms not reporting 

IJY SI ZE OF FARl! 

I 0 0 I = I = 
F&.rm:t of Fums of Farr~::~ of ?arm.s ot 

30-69 acre s 70-139 &cres 140-1 ?9 acres 180- 259 acres 

FIGURE U.--Graphic illustration of the proportions shown 1n figure 10. 
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Of the items under observation, trucks have been less in
fluenced by the different sorts than have the others-. In fig
ure 12 the cards are shown sorted according to whether or not 
a truck was reported; those indicating truck ownership are be
low the heavy line. 

The chart shown in figure 13 indicates rather definitely 
that a greater propo:rtion of farms in the larger sizes report 
trucks than do those in the smaller sizes. 

A S011lewhat greater proportion of the farms not repO•r"ting 
trucks are mortgaged. 

The distribution of farms doing business cooperatively is 
quite similar. 

No significant difference is noticeable between .automo
bile ownership in the two groups. Apparently about as many 

operaters reporting trlllcks report autemolilrl:es as ·do tnose not 
reporting trucks. 

A somewhat greater number of truck owners report tractors 
than is the case with those not owning trucks •. 

The ava1lab1li ty or electricity app.ears somewh.at different 
in the two gro\;\Ps. I! anything, this item increases in fre
~uencY with inerease in size or ram - fo•r farms reporting 
t:!'ucks, while for farms l!lOt repo·rting trucks, the opposite is 
tr\lle. As a factor to be included in a StllldY or plane of li v
ing Qf the farm operators re:presemte.d! l!ly those cards, this item 
should be included. 

The distribution of telephones is practically the same for 
both truck owners and> lllonowners. 
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A sort of the cards by ownership of tractors (figure 14) 
shows a distinctly different size-of-farm pattern between 
tractor owners and nonowne·rs. In figure 15 the respective 
patterns are in striking contrast. 

Tractors are definitely associated with the size of farm. 
A somewhat greater proportion of farms having tractors are 

mortgaged. 
More tractor farmers do business through cooperatives than 

do nontractor farmers. 
Practically all tractor farms have automobiles while many 

farms without tractors do not. 
Tractor farms are more likely to have a truck than are 

nontractor farms. 
Farms near an electric distribution line are more likely 

to have tractors. 
Telephones are found more often on tractor-operated farms 

and seemingly with less regard to s! ze of fa·rm than is true of 
farms without tractors. 

From the above observations, it Is apparent that, among 
the operators represented by this sample, possession of a 
trac·tor is accompanied by a greater proportion of automo,blle 
and truck owners, and also operators with ele,ctriei ty available, 
than is true of operators without tractors. 

The foregoing description of procedures is an attempt to 
clearly demonstrate the following: 

l. By using an easily handled card or sheet, desired 
characteristics can be shown on the edges by assign
ing specific locations to each desired characteristic. 

2. In this procedure slots are used to indicate· the 
characteristics shown by the farm or operator in 
order that these same slots may be used in sorting 
the cards. 

D. 'Ihe slots on eac·h card representing a farm form a dis
tinctive· pattern of characteristics for that farm. 

4. When the cards are assembled in a pack and sorted into 
groups. based on frequeme-1es or bands, the grooves 
formed by the coincident slots form a pattern of that 
particular characteristic fo·r the farms represented 
~ the paek or cards. 

5. Coincidence of slots representing characteristics other 
than the slo-t being used in sorting indicates rela
tionships. 

6. When a pack of cards is sorted according to any par
ticular characteristic, the resulting conoe!'ltrat1ons 
of sl~ts accompanying the primary sort furnish a 
pattern of characteristics for the farms represented. 

7. When a pack of cards 1s sorted according to any par
ticular characteristic, the greater the accompanying 
concentration of slots in any of 'the other ~harac
teristics, the closer the relationship between that 
characte·rist!c and the one used in sorting. This 1s 
true providing, ot course, that subsequent 1n·vest1-
gat1on does not disclose a variable that has been 
hidden up to that point. 

B. Relationships are visible. Presence or absence or re
lationships is determined usually w1 theu,t tabulations 
other than occasional counting of the cards. 
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FICURE 15.-Bar graph sho•io«. for the f&l"m.S represented bJ the ea.r<b in figure 14, the incre.ue in proportion reporting tractor~ as the site of ra..rms increase 
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Figure 16 shows the cards sorted by progressive selection, 
a method which successively selects farms on the basis of 
specified characteristics. In this particular sorting the 
problem was to study the outstanding characteristics of~ower" 
farms-those reporting possession of automobi~es, trucks, and 
tractors, and also having electricity ava1lable. 

The steps as far as shown in the illustration were pre
determined, but 1 t can readily be' seen "·that by using a larger 
number of cards, part! cularly cards prepa:red in a manner' to 
have more characteristics visibl~· on the edges, a study of re-

. lated characteristics would be rapid and accurate. 
An outstanding feature of "thrs method is the fact that an 

' .~ 

accumulation of characteristics ~s visible at all 'times. In 
any method it is usually necessary to do ~uch trial and error 
grouping as the various r€llated items are. considerild. By the 
use of visual-analysis card~ this exploratory grouping becomes 
a method of study with no chance of losing sight of any impor
tant item. No laborious labeling of different piles is neces
sary, neither is any great amount of space required. The 
groups of cards are self-labeled and any particular group may 
at any stage of the process be incorporated w1 th another group. 
Negative groups may be investigated from'time tb time as a 
check on the direction the study is taking. As an illustration 
of this point, after determining a number of characteristics 
of power, it might be enlightening to compare these with the 
presence or absence of similar characteristics of farms not 
reporting some of the power items. This could be done quickly 
by running through the negat1v~ group in the same manner as 
the post t1 ve group. If some of tile characteristics which were 
apparently related to power farms also appeared in significant 
strength in the nonpower group, this fact would be instantly 
visible. In addition, their comparative influences could be 
easily measured and the presence of 1ntercorrelation could be 
determined. 

With a large number of characteristics carried on the cards, 
the relationships and interrelationships become a fascinating 
study. For example, consider the occasional item which is re
lated to the primary sort only when accompanied by a third i tern. 
A case in point would be farms reporting home plants for the 
production of electric! ty. Some of these farms have electric! ty 
available from a power line and some do not. It can be seen 
readily that the associations to be noted in the group report
ing home plants with electricity available from a power line 
could be very different from those reporting home plants with
out the power line. The possession of a home plant when elec
tricity was not available from a power line might be a charac
teristic associated with progressive farms,whtle the reporting 
of a home plant when electricity was available from a power 

line might mean just the opposite. Such interrelationships 
are extremely difficult to keep in mind by hand gr?uplng of 
reports or by mechanical sorting of cards, but by the use or 
visual-analysis cards they can hardly be lost to s1~ftt. 

No attempt has been made tn this article to evaluate the 
importance of visual analysts to statistical research or to 
any kind of researc~ To the researcher who has long struggled 
with the innumerable problems involved, some of the advantages 
of visual analysis will be immediately obvious. It is believed 
that actual use of the system will convince even the most 
skeptical that tt is a worthwhile contribution to an important 
field of human endeavor. 

The possib1l1 ties 1p the use of visual analysts have by no 
means been explored to the limit. On the contrary, the possi
ble uses of the system are probably little realized. With 
anything so fundamental as a knowledge of relationships to 
proper understanding and evaluation in problems·of research, 
any improvement in procedure that will contribute to this 
knowledge is a valuable addition. Many projects. heretofore 
started. on the basis of conjecture or, in many cases, pure 
guesswor~ can now be carried through from the start on a sound 
basts. 

The present article has been devoted to the use of visual 
analysis in purely stitl<;tical studies. This is by no means 
its only application. It.1s adapted to studies in the fields 
of sociology and economics, in summarizing and analyzing the 
results· of experimental work of many kinds, and in personnel 
management, to mention just a few. Used in personnel studies, 
for example, with a card for each employee, the card provided 
with means of indicating by slots as many as possible of the 
characteristics associated with the employee and his Job, it 
is obvious that there can be no practical limit to the amount 
of exact information that could be obtained. A sort of cards 
on the basts of age, for example, could well list the spec1f1-
cat1ons of jobs best suited for'the different age. groups. Or 
sorted according to education, determine the value of educa
tion in the various jobs. Or, in the case of a large factory, 
all of the cards showing accidents could be segregated and the 
group compated with the no-accident group. Immediately, sev
eral factors of influence in accident prevention would be 
visible. 

The cards shown tn the illustrations in this chapter were 
used in connection with a special job done for the Meredith 
Publishing Company of Des Moines, Iowa. A card somewhat simi
lar is being used ln connection with special work for Magazine 
Marketing Service of New York City. Samples of the uses made 
of material assembled for these agencies are shown in chapter 
III, "Uses of Agriculture Statistics 1n Business and Research," 
of this publication. 
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