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How Risks Can Be Studied

22

THE analysis of risk factors presented in this volume is theresult of a statistical sampling procedure based on a cate-
gorical classification of all loans into two nuitually exclusiveclasses, "good" loans and "bad" loans. Theoretically, a goodloan is distinguished from a bad loan by the fact that thegross profit on a good loan is sufficient to cover all expensesincluding possible losses; but in practice the distinctiot ismuch less precise. Many, perhaps most loans are repaid infull and on time, and are therefore considered by lendersto be good loans. Some loan accounts become delinquent,

however, and sooner or later the lender begins to take action;
follow.up letters and calls by collectors usually come first;later comes legal action, which includes seizure and sale ofcollateral as well as the garnishment of wages; and finally,if all efforts appear fruitless, the loan may be charged off.Although no lender can determine precisely when a loanceases to be profitable and begins to become unprofitable,many lenders draw some qualitative distinction betweentheir worst loans and the others. Some lenders, for example,set up a Grade A class of borrowers, comprised of those whohave repaid promptly and in full, a Grade B class consistingof those who have repaid but with occasional delinquency,and a Grade C class including those who have shown seriousdelinquency leading to court action, charge-off, or reposses-sion. Such a distinction may be very useful in determiningwhich borrowers merit additional loans in the future.Since most lenders' files are arranged with some sort ofseparation between good and bad loans, separate analyses of

L

*



e
es
is

in
rs

y,
if.
n

n
e,
0

us
s-

g

of
of

HOW RISKS CAN BE STUDIED 23

these two classifications, rather than a single analysis of all
loans, are made in the present study. The characteristics
of the borrowers in each classaverage age, occupational
distribution, percentage of persons having bank accounts,
etc.are compared. The analysis consists, then, of a study
of the important differences in borrowers' characteristics be-
tween good loans and bad loans. Each lender who contributed
material was requested to provide a sample of good loans
and an approximately equal sample of bad loans. The process
of making such a selection, while appearing simple, involves
a number of serious complications, which are discussed later
in this chapter.

ILLUSTRATIVE ANALYSIS

The procedure of analysis adopted for this study may be
described by illustrating its use in a specific casefor ex-
ample, in the analysis of samples of 100 good loans and 100
bad loans obtained from the personal loan department of a
New England commercial bank. We know from the question-
naires described in Chapter 1 that lenders consider stability
of occupation an important credit factor, and we wish to
determine whether or not the samples bear this out. The data
requested from the bank include the number of years the
borrower had been engaged in the occupation in which he
was employed at time of application. We have used this in-
formation as the basis for a measure of stability, although
admittedly a measure based on previous employment as well
as present employment would be more satisfactory. Among
the cases submitted, the borrowers' present employment
records were reported for all the bad loans and all but one
of the good loans. This fact is important, for if the informa-
tion had not been reported for a substantial number of
cases, the results would have been questionable if not en-
tirely invalid. In most of the tables accompanying this report,
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the number of cases not reporting information requestedgiven in addition to the number of cases Feportilig; When
the number not reporting seems sufficiently high to diredjt
the result, attention is called to this fact.

One possible method of showing whether stability is re-lated to risk is to compute the means of the emplo
records of the two samples. In this illustrative case the mean
of the good-loan sample is 10.76 years, and that of the badis 7.16 years.' If these averages ale reliable, they indicate thatsatisfactory borrowers in the Past have lcen persons withoccupations more stable than those of the unsatisfactory
borrowers. Most people will be willing to infer that future
applicants with stable employment records are likely to bel)ettei- risks than those with unstal,Je records.

The next point to consider is whether or not the averagesare reliable. A skeptic might object: "I believe that if you
took sufficiently large samples, you would fln(l no difference
between the means of the good loans and of the bad loans;I believe that the apparent difference in the stability of
employment in these two groups of loans is a pure coin-cidence entirely attributable to sampling errors, which arebound to occui in inadequate samples." Such a coincidence
is of course possible, but extremely unlikely. A standard test2
1 Alter reading a preliminary draft of this study, one of our critics reportedthat these averages arc considerably higher than his experience would indicate.Upon investigation, we discovered that the occupational tenures reported bythis bank are among the longest reported by any of the contributing banks.This fact we attribute either to seleition on the part of the bank officialsor to the possibility that the community served by this bank may be a par-ticularly stable one. In any case, the sample is satisfactory for illustrativepurposes. Furthermore, it is typical of all other samples in that the averagetenure for the good loans M greater than the average tenure for the bad loans.2A description of tlii, test, called the t-test, particularly its application tosmall samples, will be found in R. A. Fisher, Statistical Metl,od for ResearchWorkers (London and Edinburgh, 6th edition, 1936) Chapter 5 (in particularsec. 25.1); G. tJdney Yule and M. G. Kendall, An Intrducgjü to tire Theoryof Stag,s1 (London 11th edition, 1937) Chapters 20 and 23; George W.Snedecor Statistical Methods Applied to Experimen,, in Agriculture andBiology (Ames, Iowa, 1937) Chapten 2, 3, 4.
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iiow RISKS CAN BE STUDIED 25

of statistical sigiiilicance indicates that there is not one chance
in a hundred that such a coincidence could have occurred.
Some grounds therefore exist for believing that the results
are reliable. If, however, the test of significance had indicated
that the chance of a sampling coincidence was considerably
more than one in a hundredsay 10 in 100, or 1 in 10we
should have dismissed the evidence as unreliable.

That tests of significance demonstrate reliability only in
a limited sense should be emphasized. Such tests actually
show whether or not the sample is large enough to be reliable.
If the test of significance indicates that the sample is not
large enough, no further evidence is necessary to demonstrate
unreliability. But if the sample is large enough to be reliable,
it may still be unreliable for a iiumber of other reasons. For
example, bonowers may have made false or misleading
statements on their applications, and the prevalence of false-
hood may be lower among the good loans than among the
bad; errors of transcription or tabulation may have been
made, and these may for some reason affect the good and
bad loans differently. Errors of this sort, however, can oniy
be eliminated at their source, by systematic credit investiga-
tion and by careful checking of statistical transcriptions and
computations.

Table 3, giving percentage distributions of the good and
bad loans according to the borrowers' stability of occupa-
tion, illustrates an alternative method of sample analysis,
used as the standard throughout this report. In this type of
analysis we are no longer interested in the average number
of years of tenure of occupation for each sample, but iii the
difference between the percentage of good and the percentage
of bad loans for any particular group of borrowers. In the
example in Table 3, 30.0 percent of the bad loans show
tenure of less than three years, but only 22.2 percent of the
good loans are in this same class. Similar discrepancies for
the other class intervals will be noted.
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Number of r,js
at Present
Occupationt' Good Loans Bad Loans

Remarks: The discrepancy between the samples is statistically significant. The
efficiency index is 23.5; lot description of efficiency index, sce text, pp. 28-31.

Percentage Distribut ion Ratio of
Bad J

to GoJ

'The good-loan sample consisted of 100 cases, of which Iotpert
information, and the bad-loan sample of 100 cases, all reporting.
"Upper limit of class interval excluded.

These distributional differences are not explainable as
sampling coincidences any more than the average differences
discussed above; an appropriate test for this arrangement1
indicates that there is not one chance in a hundred that these
results could have occurred as a sampling coincidence. This
fact is indicated in Table 3 under "remarks," which include
a statement to the effect that the results are significant. Most
of the other tables accompanying this report also contain
remarks indicating whether the evidence is significant, ques-
tionably significant, or not significant. Significance refers,
of course, to statistical significance, which only means that
the sample is of sufficient size to justify drawing conclusions.
The Chi-square test. Cf. R. A. Fisher, op. cit., Chapter 4; Frederick C. Mills,Statistical Methods (New York, revised, 1938) pp. 618-36; George W. Snedecor,op. Cit., Chapters 1 and 9.
Results are considered significant if they satisfy the 1 percent criterion;they are Considered questionably significant if they nicet only the 5 percentcriterion; and olheryjM they are considered not significant.

0-3 22.2 300 1.4
3 6 19.2 30.0 1.6
'6-10 13.1 18.0 1.4

10 and Over 45.5 22.0 5

26 RISK IN INSTALMENT FINANCING
TABLE 3
THE RELATION BETWEEN BAD-LOAN EXPERIENCE AND
STABILiTY OF OCCUPATION, AS SHOWN BY THE Go0-
LOAN AND BAD-LOAN SAMPLES SUBMITTED BY ONE
COMMERCIAL BANKa
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HOW RISKS CAN BE STUDIED 27

INDEX OF BAD-LOAN EXPERIENCE

Table 3 also gives ratios of the percent of bad loans in any
class interval to the percent of good loans in that class inter-
val. This ratio, called the bad-loan relative, may be used as an
index of bad-loan experience for the cases in that interval.
Since the ratio or index for all classes combined is 1 (100
percent to 100 percent), a ratio of 1, when it occurs, indi-
cates average experience; a ratio greater than 1 indicates
worse-than-average risk; and a ratio smaller than 1 indicates
better-than-average risk. l'hus for the interval of fewer than
three years in Table 3 the ratio of 30.0 percent to 22.2 per-
cent, or 1.4, indicates worse-than-average experience; and
for the interval of 10 years and over the ratio .5 indicates
better-than-average experience. In samples of only 100 good
and 100 bad loans, the bad-loan relative is subject to a large
sampling error; about all the relative can indicate is whether
a particular class interval, or group of l)orrowers, is better
than average, roughly average, or worse than average. 111
much larger samples, howeversamples of several thousand
would be necessarythe relative takes on more precise sig-
nificance.5

When a sufficiently large unselected sample is obtained
Le., a sample that represents the true relative importance of
the good and bad loansthe bad-loan relative can be sill)-
planted by the ratio of the number of bad loans in any class
interval to the number of all loans handled in that class in-
terval, which is obviously preferable to the relative. Of
course. the had-loan relative can be used to estimate the de-
sired ratio for a particular class interval if the over-all ratio
of the number of bad loans in all classes to the number of
all loans handled is known. The process may be illustrated
by the following example. Suppose the banker who sub-

See section on size of sample, pp. 35-37 below, and also Appendix C in the
technical edition (ci. pp. x, xi, alxwc).
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mitted the sample of Table 3 discovered from past experj.
ence that 2 percent of all loans made were bad loans. If he
wanted to know the ratio for borrowers with less than 3
years' employment tenure, he could obtain an estimate by
multiplying 2 percent by 1.4, i.e., by multiplying the over-all
bad-loan ratio by the bad-loan relative for the class interval
in question.

THE EFFICIENCY INDEX

An abstract interpretation of the result of this sanhl)lc ex-
periment can be given easily. The (ltlestioflhIaire results re-
viewed in Chapter 1 show that lenders believe that stability
of occupation is an important indicator of creditworthin,
and the sample data bear out this belief. This conclusion is
not of much use, however, in the formulation of loan policy.
Although loan policy can be satisfactorily discussed only in
terms of operating costas we shall show latcra concrete
example of the type of problem involved can be obtaincd
immediately by reference to Table 3. In this table, three
class intervals, comprising all borrowers with tenure of em-
ployment of less than 10 years, are worse than average. On
the basis of this evidence, however, a loan officer is not likely
to reject all future applications from applicants with occupa-
tion records of less than 10 years; Table 3 suggests that by
Setting up a 10-year minimum tenure standard a lender will
lose more than half his present business, which lie probably
will not wish to lose even if it is worse than average. Before
making any minimum requirements, a lender will want to
make sure that the borrowers thus eliminated are so much
worse than average that they are absolutely unprofitable.

A factor, to be really effective as a credit indicator, must
provide some means whereby a substantial number of bad
accounts can be eliminated without appreciable rejection of
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good business. In this connection a simple though rough
measure of the effectiveness of various factors can be com-
puted. To illustrate: The three worse-than-average class in-
tervals in Table 3, including all borrowers with tenures of
less than 10 years, contain 78.0 percent of the bad loans but
only 54.5 percent of the good; the difference between these
two percentages is 23.5 percent. The one better-than-average
class, that with tenures of 10 years and over, contains 45.5
percent of the good loans and only 22.0 percent of the bad;
and again the difference is 23.5 percent. Conceivably this
difference can vary all the way from 0 to 100. When it is 0, the
distributions of good and bad loans are identical; therefore,
if any class of borrower is rejected, the same percentages of
good and bad loans will be eliminated. If the difference
should ever be 100, the better-than-average classes would con-
tain all the good loans, and the worse-than-average groups
would contain all the bad loans; hence, all bad loans could
be eliminated without the loss of any of the good loans.
Thus, the larger differences between 0 and 100 generally
indicate greater opportunities for eliminating bad risks with-
out undue elimination of good risks. This difference, which
we shall call the efficiency index, provides tile desired incas-
ure of the usefulness of any factor (in our illustration, the
particular factor is tenure of occupation) as a means of credit
control.6

In the course of this report. the efficiency index will receive
considerable emphasis; its function is to separate the more
effective credit factors from the less effective. Tile highest

6The efficiency index for normal distributions is an easily determined func-
tion of the ratio of the mean difference between the two samples to the stand-
ard deviation. (See Appendix A, pp. 106-8 in the technical edition. Cf. pp.
x, xi, above.) In most technical discussiOnS, this ratio is a more fundamental
concept than the efficiency index. The efficiency index has the advantage, how-
ever, of being determinate for qualitative attributes, such as occupation.
where there is no ratio of mean difference to standard deviation.
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index discovered in the entire analysis is 46 for peLCeIn of
down payment in the new-car sample.7 From this maximum,
the efficiency indices for other factors range down to almost
zero, and most of them are below 20. Indices of less than 10
may usually be considered practically equivalent to zero
this matter will be amplified in Chapters 4 and 5. A tabula-
tion of the efficiency indices for the more important credit
factors appears in Table 17, Chapter 3.

Discussion of the efficiency index introduces a major prob-
lem in interpreting results. The index is offered as a Incas-
ure of the effectiveness of a factor as a risk selector; what it
really measures, however, is not the inherent effectiveness
of a factor, but its effectiveness in future selection only. When
the sample analysis of a factor shows no significant (lifferemice
between good and bad loans, or when the efficiency index is
small, the most natural interpretation is that the factor is
unrelated to risk. This interpretation would be the only
correct one if it were based on samples of totally unselected
loans, but the fact that all loans have been carefully selected
permits another interpretation. When, in the granting of
loans, considerable emphasis is laid on a given factor, and
when these loans are used as a basis for sample analysis, a
low efficiency index for the factoreven an important factor
is likely to result. The low index merely means that further
emphasis on this factor is undesirable; it does not mean that
less emphasis is desirable.

Lenders who wish to make studies of their own loan ex-
perience should not consider results yielding an efficiency
index of less than 15.0 as significant. This precaution, med
along with two others to be recommended later8 (a minimum
sample of 200 good and 200 bad cases, and a minimum total
of 30 good and bad cases in each class interval), may suffice
7See Table 9. p.61.
8See pp. 35-36.



of
in'
ost
10

ro;
da-
dit

ob
as-
t it
Less

ien
nce
K is

r is
nly
ted
ted
of
nd

s, a
:tor
her
hat

ex-
ncy
ised
mm
otal
flice

I-lOW RISKS CAN BE STUDIED 31

as a rule-of-thumb substitute for a precise test of statistical
significance. This substitute rule, while not infallible, will
aid in securing sample reliability. We recommend, however,
that investigators acquaint themselves with the standard
sampling methods, especially if they intend to make very
extensive investigations.

SELECTION OF SAMPLES

The specific case used for illustrative purposes above was
based on an analysis of 100 good loans and 100 bad loans.
The objection may be raised that an analysis based on sam-
ples of equal size gives undue weight to the bad loans, which

are considerably less important numerically than the good
loans. This objection can arise only from a misconception of

the purpose of the equal sample method and of the principles

of modern statistical sampling theory. The analysis of had-

loan experience may be considered in two distinct parts. The
first part is the measurement of the relative importance of

the two groups of loansi.e., the ratio of bad loans to good,

or of bad loans to total number of cases handledand for
this purpose equal samples are obviously useless. The second

part is the portrayal of characteristic differences between the

good and bad loans; and for this one purpose the equal sam-

ple approach is admirable, for it provides maximum re-

liability with a minimum number of cases. We have found

that a total sample of 200 cases is often large enough to
determine some of the differences between the two groups

if the sample is equally divided between good and bad loans.

But a sample of 190 good and 10 bad loans, which is the

sort of distribution that would truly represent the relative

importance of good and bad, would be inadequate because

of the small number of bad loans. To obtain reliable results,

a sample of some 2000 cases containing perhaps 1900 good

-
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and 100 bad loans would be necessary. No on will deny that
such a representative sample of 2000 cases is Preferable to an
equally divided, selected sample of 200 cases. But if the cost
of obtaining 2000 cases is prohibitive, a sample of 100 goo'i
and 100 bad loans may be better than no sample at all. The
essential point is to obtain a sufficiently large sample to be
statistically reliable for each of the two categories.

Another objection to equal samples arises frolil the [)Ol)tllar
belief that the reliability of a sample is determined by its
coverage, i.e., the percentage of all cases represented by th
sample. Modern sampling theory rarely finds the concept of
coverage very useful. Except in special casesand the analysis
of loan experience is not one of thein----a sample is not
thought of as a finite percentage of a finite PoPulation (i.e.,
the total group from which the sample is drawn), but rather
as an infinitesimal part of an indefinitely large popu1ation_
a hypothetical infinite universe, so called. Although this view
of sampling may seem radical, it is actually the most con-
servative possible. For example, if a sample of 250 cases is
large enough to represent reliably an infinite universe, it
will represent better a finite population of 1000 cases, and
still better, one of 300 cases. The important fact in sampling
is not coverage but the attainment of a sample large enough
to represent faithfully an infinite universe. This policy is fol.
lowed in the present analysis.

RANDOM SAMPLING TECHNIQUE
In statistical investigations of the kind outlined in this vol-
lime, correct random sampling procedure is extremely im-
portant; it is also one of the most difficult problems
encountered in loan sample analysis. A standard satisfactory
method cannot be formulated because the design of a suit-
able method often depends upon the nature of the problem

T
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at hand. All we can do in this study is illustrate good sampling
procedure in the following rather simplified imaginary situ-
ation.

A lender has on record 237 particularly unsatisfactory
loans made during 1938 and 1939. He also has some 15,000
other loans made during the same period; these other loans
are generally satisfactory, containing nothing worse than
cases of minor delinquency. For his study the lender decides
that the 2-year period is sufficiently homogeneous and suf-
ficiently short so that selection of cases by chronological dis-
tribution is not necessary. He also decides to take the entire
237 cases for a bad-loan sample and to draw a random sample
of approximately 237 cases from the 15,000 satisfactory cases,
believing that for his study the additional accuracy obtain-
able by using more than 237 good cases does not justify the
additional work involved. The only difficulty is the problem
of drawing the random sample of good cases.

Several simple methods of drawing are possible. One is to
take 237 cases haphazardly from the filing cabinets; another
is to take some letter in the alphabet that will provide about
237 cases; and a third is to count out the loans and take every
63rd one. All of these methods, however, are frowned on by
some statisticians. A more acceptable method is to make out
a control card for each loan and to shuffle the cards in a
mechanical shuffler, but this procedure is extremely cum-
brous. An acceptable and at the same time practical method,
which can be used if the loans to be sampled are numbered
consecutively, may be found in a table of random numbers.9

Suppose the 15,000 loans are numbered consecutively from
10,000 to 25,000. The loans are probably arranged in chrono-
logical order, but that is of no consequence. A sample of 237
9One table of random numbers appears rn Tracts for Computers, No. 15,
Random Sampling Numbers, compiled by L. H. C. Tippets (London, 1927).
Another appears in R. A. Fisher and F. Yates, Statistical Tables for Biologi-
cal, Agricultural and Medical Research (London and Edinburgh, 1938),
Table XXXIII, pp. 82 if.
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cases can be drawn easily from a table consisting Of colu
of random digits as follows:

8091 9271 1473
0818 4452 0627
2314 5748 3108
0550 5465 9463
1351 1788 2406

A column of five digits may be marked off, and from this
column all numbers between 10,000 and 25,000 may be se-
lected. In the above sample table we can take the first five-
digit column (the first four-digit column plus the first digit
in the second column); the third number in this column,
23145, is within the required range; so is the fifth, 13511. hI
this way 237 random numbers can be obtained, and the loans
with the corresponding numbers can then be secured from the
file. If a few of the numbers are missing, additional numben
can be drawn until the sample reaches the required size.

Usually, however, the sampling problem is not nearly sosimple. The loans may not be filed consecutively by number,or a selected chronological distribution of loans may be con-
sidered necessary. In such cases proper random sampling can
be accomplished by means of shuffling, or the loans can be
specially numbered to permit the use of a table of random
numbers, but the mechanical difficulty of citheL- process willprobably induce many to use less acceptable but simpler
methods.

SIZE OF SAMPLE REQUIRED

We assume throughout this report that the best samples touse are approximately equal samples of good and bad loans.This assumption, of course, is true only when good andbad cases are equally easy to obtain and tabulate; when theyare not, very unequal samples may be utilized. For example,
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CONSOLIDATION AND CONSISTENCY OF
INDIVIDUAL SAMPLES

37
occupational groups would not be too many, and even 50
occupational groups might be desirable.

Since many lenders contributed samples, a separate analysis
of each contribution is not presented in this StU(ly, but all the
available samples have been consolidated into six general
groups, as follows: commercial banks, industrial banks, per-
sonal finance companies, appliance finance companies, new-
car transactions, and used-car transactions. In the process of
consolidation most samples were merely added together, but
the commercial bank samples were specifically weighted to
compensate for the effect of samples containing an unequal
number of good and bad loans.13 A consolidation of sam-

For commercial banks, the distributions presented throughout this study
are weighted averages of the percentage distributions of the 12 component
samples. These averages were computed because different banks contributed
different proportions of good and bad loans; some contributed twice as
many good loans as bad, whereas others contributed an equal number. If
all these available samples had been merely added together, the good-loan
experience of the banks submitting twice as many good loans would have
been overrepresented; and if any variation had existed in the loan experi-
ence of the different banks, a source of error would base been introduced.
To avoid this source of error, a weight was given to each bank sample, and
the same weight was applied to both the good- and the bad-loan distributions
of that bank sample. The weight was determined by the total number of
loans in the smaller of the two samples; if the bad-loan sample was the
smaller, the number in that sample was taken as the weight, and conversely.
The sum of the weights was, in moss cases, 1294, which we have termed the
effective number of cases. This is a fictitious number used for the purpose
of making tests of significance, and does not refer to the actual number of
loan schedules, which was 1468 good and 1297 bad loans. A measure of
statistical significance based on 1294 will slightly umiderestimnate the true
significance.

In many of the distributions shown here, information was not reported
for some of the cases. In such instances the effective number of cases was
reduced in accordance with the number for which data were not reported.
For all the other types of lending institutions submitting saniples, the num-
ber of good and bad loans was approximately equal; consequently no process
of weighting seemed necessary, and all component samples were merely
added together.
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pIes, even samples from the same general type of institutioii
has serious drawbacks, however. When samj)fes drawn iflde.pendently from different lenders' loan portfolios are hap-hazardly collected and consolidated, the net result j5 flot asample of any particular homogeneous universe. The com-bined samples represent a diversity of influences: they repre-sent no standard degree of goodness or badness; they repre.sent lenders operating in different geographical locations andemploying different credit policies; and they cover an unde-

termined period of time, during which lending coflditj0and credit experience may have varied considerablr
Although a serious attempt was iiiade to secure uniformityin the goodness and badness of the loans submitted foranalysis, the loan samples received were anything but uni-form. For example, commercial bankers vet-e requested todistinguish bad loans by one of the following Criteria: loanwas more than 90 days delinquent; comaker paid all or partof loan after demand by bank; legal action was taken; loan

was charged off. But upon analysis, the samples submittedwere found to vary Suiprisingly. In one sample the propor-tion of cases that were excessively delinquent without receiv-ing further action by the bank was only 2 percent; in an-other sample, it was 90 percent.'4 The banke,- who submittedthe second sample wrote by way of explanatioii that he hada dearth of really bad loans to choose fi-om; that many ofthe cases submitted were delinquencies of less than the speci-fied 90 days; and that in many cases these so-called bad loanswere not bad enough to prevent the borrowers from obtain-ing other loans in the future. In the auto finance samples,bad loans were supposed to contain only repossessions, and
U For a description of ilie composition of (lie had-loan samples submiuedby the %ariolls contributing comnierejal banks, see Naiio,i51 Bureau ofEconomic Researd, (Finaticial Research Program). Cousmep-ejal Banks iindConan puer lnqa(,,k-,i Credit, by Johiti M. Chapnian and Associates (19-10)Table B-I, p. 275.
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good loans were to contain only paid out accounts; but one
large contributor had trouble obtaining enough paid out
accounts because lack of storage space prevented retention
of the records. Consequently this company was forced to
provide a goodloan sample consisting partly of paid out ac-
counts and partly of current accounts that had not yet become
bad. In short, neither bad loans nor good loans in the avail-
able samples are a clearly defined species. The selection of
good or of bad loans depended largely upon the judgment
of the contributing lender and upon the quality of the
material he had readily available. In spite of these difficulties,
we feel confident that the repayment experience represented
by the good-loan samples is clearly and substantially superior
to that represented by the bad-loan samples; and as long as
this is true, these samples will suffice for the sort of analysis
we are trying to make.

Because of the possibility that bad-loan experience might
vary considerably from lender to lender, the loan samples
submitted by each contributor were analyzed separately if
they were large enough to assure reliability; otherwise they
were combined with other similar small samples until suf-
ficiently large units were obtained. Thus 10 of the 21 com-
mercial bank samples obtained were analyzed separately, and
the other 11 were combined and analyzed as 2 separate units;
2 of the 10 industrial bank samples were treated separately,
and the other 8 were combined into one unit; the 2 personal
finance company samples and the one appliance finance
company sample were each treated separately; and finally 2
of the 3 automobile finance company samples were analyzed
separately, and the other was broken down into 2 units rep-
resenting the operations of 2 branch offices of the same com-
pany. The individual tabulations are not reproduced in this
study, but in most of the tables of composite experience,
remarks will be found indicating the degree of consistency
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observed among the components.15 No objective test is used
herein for judging consistency. While an objective test is
undoubtedly desirable, the construction of one that would
not entail an exorbitant expenditure of labor seems impos.
sible. The only feasible procedure, therefore, is to examine
each component superficially and subjectively to see whether
or not it is consistent with the composite. Since consistency
may be taken in more than one sense, its meaning should be
clarified. A good-loan sample received from a New York
City lender indicates that 16 percent of all cases report own.
ership of real estate, whereas a similar sample from Los
Angeles indicates 40 percent. While there is no Consistency
between the 16 percent and the 40 percent reporting owner-
ship, there is consistency of bad-loan experience because the
real estate owners appear to be definitely good risks in both
samples. The latter meaning of consistency-_consistency of
bad-loan experienceis the only one used in this report.

Since the time element may cause considerable variation
in risk experience, some method of control is desirable. One
possible method is to select a number of short, homogeneous
time periods, and to make separate analyses of the loans made
in each of these periods; a sample of good loans made in the
first half of 1936 could be compared with a similar sample of
bad loans. Carried far enough, this process might eventually
result in a description of secular and cyclical changes in risk
experience. An alternative method is to choose a longer pe-
riod of time and to select time chronological distribution of
the good and bad loans so that they are approximately iden-
tical; that is, if 25 percent of the good sample is selected from
loans made in the first half of 1936, about the same propor-
15 The results of some of these analyses have appeared elsewhere. For actualtabulation of the component commercial bank samples see John M. Chap-man and Associates, op. cit., Appendix B. A tabulation of the industrial bank
components will be found in National Bureau of Economic Research (Finan-cial Research Program), Industrial Banking Companies and Their CreditPractices, by Raymond J. Saulnier (1940) Chapter 6.
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don of the bad sample should cover the same period. Lenders
who contributed to this study were asked to select their sam-
ples by the latter method; they were requested to select their
bad-loan sample first, and then to select the good-loan sam-
ple, with approximately the same distribution. On the whole,
we do not have information concerning either the accuracy
with which they were able to follow this procedure or the
sort of chronological distribution that resulted, but we pre-
sume that most of the loans in the samples were made during
the period from 1935 through 1938. One of the industrial
banking company samples, it is true, was carefully broken
down to show experience in three successive years; in this
form the sample failed to show any significant variation, but
this failure may well be attributable to the fact that the num-
ber of cases in the sample was smaller than one would wish.
Obviously this study does not throw any light on the effect of
time on risk experience, and the results should be considered
as averages related to a rather undefined period of about 4
years' duration in the near past.

SUMMARY OF PROCEDURE

The following summary lists the more important steps to be
taken and the more serious difficulties likely to be encoun-
tered in an analysis of risk experience based upon sampling
procedure.

Determination of the quality of loans to be included in
both the good-loan sample and the bad-loan sample is the first
problem of risk analysis. The bad-loan cases should, if feasi-
ble, contain all types of clearly unsatisfactory repayment
experience, and nothing else. In some cases, however, the
mechanical process of selecting loans from the files will be
greatly simplified if the bad loans are limited to some specific
class, such as repossessions or charge-offs; in other cases, the
number of clearly bad loans may be so small that the inclu-
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sion of borderline cases may be necessary to obtain a sampleof adequate size, i.e., a sample that includes at least 200 caGood loans can be variously defined, depending on the de-sires of the analyst and the type of filing system from Which
the loans are drawn; they can be defined as clearly exemplarycases, or as cases not classified as bad loans.

The number of cases chosen will depend on several con.siderations: for example, the nature of the specific task tobe performed, the amount of labor time available, and thedegree of precision desired. In general, 200 good loans and200 bad loans represent the absolute minimtlm on whicha sample should be based, although trained statisticians mayfrequently see opportunities for solving special problemswith considerably smaller numbers. Even 200 cases, 11o'everwill probably be insufficient for a satisfactory study of oc-cupation or other factors requiring detailed analysis; a thou-sand cases is l)Iobably desim-able here, and even more maybe required if particular detail or great accuracy is necessary.
The mechanical process of drawing cases out of the loan fileis one that must be devised to fit the individual case. The firstrequisite is that the drawing should be properly random inorder to eliminate all COflSCiOUS or unconscious personal biasas well as other undesirable biases that somnetimnes result fromnon-random sampling; the use of a table of random numbersis definitely advantageous. The second 1-equisite is economyof effort, and in this Connection, a little ingenuity on the partof the analyst may save considerable work.

The effect of changes in time on risk experience can beavoided in three ways: the study can be limited to a shortand rather homogeneous period; the selection of loans canbe so arranged that the chronological distribution of the goodloans is approximately identical with that of the bad; and anumber of separate studies can be made of several short,homogeneotis periods.
An illustratioll of the method by which samples can be
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tabulated appears in Table 3. Limitation of the number of
class intervals is important in making such a tabulation;
moreover, no class interval should contain fewer than 30
loans, good and bad combined. As soon as the percentage
distributions among the various class intervals have been
computed1 the bad-loan relatives and the efficiency index can
be computed. The bad-loan relative, which is the percentage
of bad loans in any class interval divided by the percentage of
good loans, will indicate the classes that represent particu-
larly good or particularly bad risks; and the efficiency index,
which has been described above, will permit comparison of
the effectiveness of different factors as indicators. The differ-
ences observed between the good- and bad-loan distributions
based on a sample of only 200 cases, however, may not be gen-
uine. While the reliability of the results should be examined
by use of one of the standard tests (see footnotes 2 and 3,
pages 24 and 26), the efficiency index can be used as a poor
substitute. If all results yielding an efficiency index of 15 are
rejected1 a number of false conclusions will be avoided. Of
Course, if a result obtained by the procedure outlined above
is rejected as unreliable, further evidence may be sought to
establish reliability. Whether to discard a result or to seek
additional information is usually a question that must be
decided in relation to circumstances.
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