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Preface 

• 'Ill 
' 1 ' w II 1M \ 1 11\ 11VMM1 II II M 

DmuNc the past few years there has been an increasing ~phasis 
upon questionnaire surveys of various publics. The opinion polls 
have inquired on subjects ranging from attitudes towards manage
ment of the war to acceptance of birth contr~L Less known· to the . 
public are the coiJUriercial surveys, although these outnumber the 
publicized polls. 

Both commercial and opinion surveys use the same basic tech
nique-the questionnaire. Criticism of opinion polls has been 
offered both by popular writers and technicians in the reSearch 
field. Criticism of commercial polls and their techniques _has 
largely been limited to those within the field. Instructors in sociol
ogy, psychology, marketing. advertising. political science and 
statistics have been interested in both of these developments. 

The entry of our country into war has sharply increased the 
importance of both commercial arid opinion surveys. Our national 
government has entered the survey field in order to have public 
guidance for some of its decisions. Since the questionnaire swvey 
has become more important, there seems a need for critical summary 
and discussion of the techniques employed. -

The present volume is intended to meet this need. It should 
therefore have its uses in college classes. It is not intended as an 
exhaustive analysis. hut rather as a running narrative, . the more 
complete elements of which can he filled in by supplementary 
ref~ce. At the same time it is hoped that the volume will prove 
to he a convenient reference for practitioners in the survey field. 
It should help the business man to obtain a clearer concept of the 
steps in conducting a survey. 

The emphasis throughout is upon techniques. The hook con
ix 
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centrates discussion on the "formalized" sort of questionnaire, 
where a specific set of questions is used. 

· Many individuals have contributed directly and indirectly to 
the publication of this volume. Those whose work is quoted are 
acknowledged by stating the reference. Mr. J. M. Wallace and 
Mr. W. B. Ricketts, both of N. W. Ayer & Son, gave many hours 
of time in ,critical. reading of portions of the manuscript.· ~en
tenant-Commander John G. Jenkins, U .S.N.R., gave many valuable 
suggestions. Drs. Paul F. Lazarsfeld, Director of the Office of 

, Radio Research, Columbia University; Sydney Roslow, Director of 
the Pulse of New York; and Lucien Warner, Office of War Infor
mation, gave unstintingly of their time to make suggestions on the 
man1:1script. Mr. Hariy H. Field, Direc;tor of the National Opinion 
Research Center, made many useful suggestions. Mrs. Marion 
Walker, my sister, was kind enough to read proof. . 

In many places throughout the book there are discussions of 
studies without any description of the source. Most of these were 
conducted by the staff of N. W. Ayer & Son, and the writer is 
indebted to this organization for permission to use such examples. 
Naturally; however, the writer alone is responsible for any errors 
or arguments in the volume. 

Albert B. Blankenship 

N. W. Ayer & Son, Inc., Philadelphia 
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contribution offered .by the commercial survey, there is one charge 
that requires a little consideration. 

9· Are ~o many surveys a waste of time and money, thus hurting 
our social system? A number of questionnaire surveys are a waste 
of time and money, and any such waste cannot be considered an 
asset to our social system. ·There are many "promotional" types of 
surveys which are attempting to sell goods or services. Not infre
quently one sees a promotion piece sent out by an advertising 
medium that reports survey results which are misleading and mean
ingless. Many other commercial studies are a waste of effort. 

This fact is probably due to two reasons: Business has probably 
be~n oversold on surveys, and many surveys are conducted by 
persons inexperienced in research work. Some questionnaire studies 
have been so startling and revealing that there is a tendency on 
some sides to regard the survey as a "cure-all," an end in itself. The 
survey is never an end in itself, but merely an agency to learn 
facts. . 

The tendency for inexperienced personnel to . conduct surveys 
Will probably disappear with time. It is hoped, at least, that this book 
may have pointed out so many dangers in the technique that an 
inexperienced reader would not attempt to conduct such a study. 

Summary. There seems every reason for surveys to continue their 
progress. The first chapter has shown the many values of the busi
ness survey· in the world of today, and the present chapter has 
demonstrated the many advantages of the public opinion poll. 
Because of the survey's contributions to democracy and business, 
and its probable improvements in technique, the questionnaire 
survey seems- destined to increase in importance as a part of our 
way of life. . 

REFERENCES 

(1) ALLPORT, F. H. ''Polls and the Science of Public Opinion," 
Public Opinion Quarterly, 1940, 4, 249-257. 

(2) .AMERICAN MARKETING AssociATION. The Technique of Market
ing Research. New York: McGraw-Hill, 1937· Chapter 19. 

(3) AsPLEY, J. C. (Editor) The Sales Manager's Handbook. New 
York: Dartnell, 1934· Pages 175 and 225. 

(4) ·BLANKENSHIP, A. B., AND MANHEIMER, D. I. ''Whither Public 
Opinion Polls'?" Journal of Psychology, 1941, 12, 7-12. 



THE CASE AGAINST THE SURVEY 

(s) CHERINGTON, P. T. "Opinion Polls as the Voice of Democracy,'' 
Public Opinion Quarterly, 1940, 4, 236-238. · 

(6) CHicAGO RouND TABLE DiscussiON. Election and results. Novem-
ber 6, 1941. , 

(7) CHICAGO RouND TABLE DiscussiON. Testing public opinion. 
· November s, 1939· 

(8) GALLUP, GEoRGE, AND RAB, S. F. The Pulse of Democracy. New 
York: Simon and Schuster, 1940. Chapters x8, 19, 20, 21, 22, 
and 23. , · 

(9) GALLUP, GEORGE, AND RAB, S. F. "Is There a Bandwagon Vote'?" 
Public Opinion Quarterly, 1940,. 4, 244-249. 

(xo) HARTWELL, D. ]. "Business Asks the Public How It May _Serve 
Best," Nation's Business, May, 1940, 26-28. 

(u) HoVDE, H. T. "Recent Trends in the Development of Market 
Research,'' American Marketing Journal, 1936, 3, 3-19. 

(12.) LEwis, G. F. "The Congressmen Look at the Polls,'' Public Opinion 
Quarterly, 1940, 4, 229-231. , , 

(13) LYND, R. S. ~'Democracy in Reverse," Public Opinion Quarterly, 
1940, 4· 218-:2.20. 

(14) McGumE, 0. R. 'The U. S. Constitution and Ten Shekels of 
Silver,'' Public Opinion Quarterly, i940, 4, 232-23S· ' 

(IS) RoBINSON, C. S. "Recent Developments in the Straw-Poll Field," , 
Public Opinion Quarterly, 1937, July, 4S-s6; October, 42-s2. · 

(x6) RoBINSON, D. E. "In Agency Research, Results May· Be Better if 
These Pet Don'ts Are Heeded," Printers' Ink, March 15, 1940, 
61. - · 

(17) RoPER, ELMO. 'Three Weaknesses of Market Research," Market 
Research, 1938, 8, No. 6, 16-19. , 

(x8) RosLow, SYDNEY, HocHSTIM, JosEPH, AND MANHEIMER, D. I. 
"Voting Behavior and Pre-election Polls," Unpublished Manu-
script. 1941· ' 



Index 

Accur3cy 
measurement of, 197-207 
of predictions, 228-229 
rel.ation of sam_Ele size to, I 13-ll4 

Accuracy tables (Link and Brown), 
232, 233 

Adaptation, industrial, in postwar 
period, 2-3 

Advertisement-stimulated sales as 
criterion for validity, 205~207 ' 

Advertising, value of, as back
ground for survey field, 14 

Advertising agencies, research by, 
8-9 

Advertising appeal, 205-207 
evaluation of, 7 
shift in, 3 

Advertising media, 3-4 
measurement of, 7 

Allen, Marshall, 206 
Allocation of card space, 16 7 
Ambiguity, avoidance of, in ques-

tions, 57-59 
American Institute of Public Opin-

ion, 8, 102 
Analysis of results, 41, 182-194 
Articulation of classes, 156-157 
Aspley, J. C., 21$ 
Assignment sheet. 130, 131 
Attitude scale. 5 

Baker, K. H., and Stanton, F., 139 
"Bandwagon" voting, 224-225 
Behavior 

as indication of accuracy in an
swering questions, 207 

phrasing questions with reference 
to, 61-62 

Benson, L E., 159 

Bias 
in attitude questions, 79-80 
desirability of, 79 
interviewer, 25, 52, 138-140 
in memory questions, 78-79 
in question phrasing, 64-66, 216 
in question sequence 78-80, 86 
in sampling, 142 

Blankenship, A. B., and Man
heimer, D. 1., 159, 228 

Branded goods 
movement of, 3, 7 
possession of, as criterion of. va-
lidity, 201-203 . . 

Brock, Spencer, 78 
Brown, T. H., 188, 202 
Brown accuracy table. IIS-116, 119, 

120, 233 
Bureau of Agricultural Economics, 

10 
Buying habits, changes in, 3 

Candidate election returns as cri
terion for validity, 198-200 

Candidate polls, 4, 6, 18, 198-200, 
228-229 

Cantril,_ Hadley, 65-66 
"Case· history" approach, 13 
Chappell, M. N., 49 
Clieck-list 

improvement in, by . use of pre-
test. 85 . 

inB.uence of, 66-69 
of possible information in situa

tion analysis, 33 
Classification of replies, 26-27, 155-

160 
Code sheet. 168, 170 
Coding in machine tabulation, 167-

171 
133 



INDEX 

Colleges and universities, surveys 
conducted by, 10 

Combination methods, 53 
Commerce, Department of, 106 
Commercial reSearch · 

beginnings of, 5-6 
contribution of, to survey tech

nique, 14 
sample for, 106-107 
in wartim!, 2-4 

Commercial research organizations, 8 
Comparison of returns by area and 

investigator, 152-153 
Compound sampling, 108-109 
Conclusions, drawing '>f, 27-28, 

183-187, 192 . 
Consistency 

checking of, 97 
group, 208 
intemal, 211-213. 

Containers; changes in. see Packag
ing changes · 

Controlled sample, 22, 98, 101-109 
application of, 107-109 
baSis for, 102-107 

Conversion 
of data to percentages, 175 
of numerical answers to. similar 

units, 155 
Co-operation of respondents, 14 2-

- 143 
Copy testing, 6-7 

validity of, 206 
Covering letter with mail question-

naires, 4 3-44, 135 
Crespi, L, and Rugg, D., 185 
Crossley poll, 199 
Cross-section, see Sample 
Cross-tabulation, 161-162 
Curtis, Alberta, 210 

Data 
checking of, 84 
collecting of, 20-21, 25, 38-39, 

43-53 
conversion of, to percentages, 175 
examination of, 27, 174 
selection of, 183-186 

Descriptive procedure of judging 
living standard, 103-104 

Dishonesty among interviewers, 127, 
141, 149, 152-153 

Distortion 
of results, 226-228 
of sample, 100, lOin. 

Distribution 
of interviews, 130 
of questionnaires, 23-24, 136-137 

Dollal classification for describing 
economic status, I 04 

Duplication of questionnaires, 122-
123, 134 

Economic status, see Standard of 
living of respondents 

Economics. role of, in survey field, 
13-14 

Editing of questionnaire, 26, 152-
156 

Eliminati~n of questions, 87-88, 
95-96 

Endowed organization, research by, 
10 

Error 
in recording replies, 139-140 
sampling, 140 
standard, 115, 117, 209, 232-233 
in survey_ results, 112-1 14 

Field management, see Supervl.Sion 
of field work 

Field workers 
competency of, 218-219 
desirable characteristics of. 36, 

145-147 
impression of, on respondents, 144 
instructions to, see Instruction 

sheets · 
payment of, 127, 150 
for pre-tests, 88-89 
principles of interviewing for, 

141-145 
selection of, 25, 14 7 
supervision of, 25, 127, 148-149 
training of, 25, 147-148 

Formula for determination of sample 
size, 118-120 

Fortune, 3 
Fractionation process, 18 5-186 
Free-response question, 56-57. 155 

Gallup, George, 8, 11, 18, 67, 145, 
199, 227 

Gallup poll, 102, 126, 132, 198, 
200, 218, 227 



INDEX 

Gallup, G., and Rae, S. F., 198, 
208, 224, 225, 229 . 

Gaudet, H., and Wilson, E. C., 143 
General Motors Corporation, cus

tomer research by, 9, 61 
Geographic distribution of respond-

ents, 102 . · 
Ghiselli, E. E., 67, 160 . 
Gosnell, H. F., 199 
Gould, H. H., 206 
Government 

in survey field, vii, 227-228 
use of public opinion poll by, 1, 

10 
Great Britain, activities of retailers 

in, during war, 3 · 

Hand versus machine tabulation, 
163-173 

Harrisburg, Pennsylvania, 4 
Hartmann, D. A., 65 
Hooper, C. E., 100 

lllustrations in reports, 193 
Incomplete answers, filling in of, 

154 . 
Inconsistency, 153-154 
Incorrect answers, discarding of, 153 
Individual reliability of ·response, 

210-2ll 
Individuals, surveys conducted by, 

10-ll 
Informal investigation, 19, 34-36 
Institute for Propaganda Analysis, 

65 
Instruction sheets, 23-24, 88, 96, 

125-130 
Intelligence of respondents, respect 

for, 75, 86 
Intensity 

of opinion, measurement of, 217-
218 

of phrasing, 6Ui4 
Interest value of questions, 75-76, 

85 
Interpretation of findings, 188-189 
lnteniewers, see Field workers ' 
Interviewing (see also Personal in-

terview) 
bias in, 25, 52, 138-140 
needed improvement in, 147-150 
principles of, 25, 126, 141-145 

Introduction used in interview, 126, 
142-143 

Jenkins, J. G., 67, 186, 188, 210-211 
Jenkins, J. G., and Corbin, H. H., 
. 201 
Journalism · . 
· contribution of, to survey field, 1 I 

early use of questionnaire method 
by, 4 . 

Katz,. Daniel, 139 . 
Knowledge, respondent, necessary 

to signllicant ~ey, 216-217 

Laboratory training, importance of, 
12 

Lazarsfeld, Paul, 10, 58, 68, 76, 157 
Legislative power, effect of opinion 

polls on, 223-224" 
Length of questionnaire, 71-72, 
. 86-87 . 
Line-of-thought questions, 76-77, 86 
Link, H. C., 11, 49, 207, 209 
Link, H. C., and Corby, P. G., 49 
Link accuracy table, 115-116, 232 
Literary Digest poll, 4, 18, 47, 197, 

199, 21&, 221 
Living standard, see Standard of 

living of respondents 
Ludeke, H. C., and Inglis, R. A., 

203 
Lynd, R. S., 224 

Machine tabulation, 163-173 
Magazine Marketing Service, 9 
Mail questionnaire, 20-21 

advantages of, 44-45 ~ 
covering letter with, 43-44, 135 
disadvantages of, 45-47 
distribution of; 24, 133-137 

Manheimer, D. 1., and Blankenship, 
A. B., 159, 228 · 

Manufacturers, research by, 9 
Market data as criterion for validity, 

204-205 
Market Research Sources, 106 
l\larket research studies, see Com-

mercial research 
Meaning of replies, 158-160 
Media, see Advertising media 
Motives, questions aboUt, 76 
Multiple-choice questions, 56 



INDEX 
N. W. Ayer & Son, 5 

- Name appeal, 7-8 
National Opinion Research Center, 

IO 
Negative phrasing, 59 
Newscasts and advertising appeal, 

3-4 
Newspapers, see Journalism and 

Periodicals 
New York Times, 223 

·New York World-Telegram, re
search by, 9 

Numerical answers, conversion of, 
· to similar units, 15 5 

Objectives, statement of, 19-20, 
36-37 

Office of Radio Research, I 0 
Opinion polls, see Public opinion 

polls 

Packaging changes, 2, 7 
Payment of interviewers, 127, 150 
Percentage CO.fllputation, 175-180 

deciding the detail of, 179~180 
selecting the base for, 176-179 

Periodicals 
changes in circulation of, 4 
research by, 9 
use of mail approach by, 44-45 

Personal interview, 21, 23-24, 83-
84; see also Interviewing 

advantages of, 51-52 
disadvantages of, 52 
preparing and distributing ma

terials for, 122-123 
Personal questions, 75, 86 
Personality characteristics, measure

ment of, 5 
Phrasing the questions, 39, 55-69 

at beginning of questionnaire, 
73-74 

testing with reference to, 84-85, 
94-95 

Planning 
of surveys, 3 7-41 
of tabulation and summary, 96-

97, 160-163 
"Point of purchase" survey, 7 
Political science, contributions of, 

to survey field, 12-13 
Political and social issue poll, 6, 8 
Prejudicial inHuence of words, 64-66 

Pre-test 
example of, 89-91 
insufficiency of, 217 
interviewers for, 88-89 
method used in, 82-~4 
results of, 84-88 

Pride of respondents, respect for, 64, 
74-75 

P!:Wate individuals, surveys con
ducted by, 10-11 

Probability, 114n., liS, II 7 
Problem, statement of, 19-20, 31-41, 

191 
Product research, 7 
Propaganda, 1-2 
Psychology 

in classification of replies, 157-
158 

contribution of, to research field, 
11-12 

in phrasing questions, 59-61 
in question sequence, 76-78 
use of questionnaire in field of, 

4-5 
Psychological Barometer of the Psy

chological Corporation, 7 
Public, judgment and intelligence 

of, 224 
Public o_pinion polls, I 06, 222 

contribution of, 229-230 
criticisms o~, 222-230 
questioning procedure in, 138 
report made by, 182 
use of, by government, I, 10 
in wartime, I-2 

Public Opinion Quarterly, 65 
Public opinion survey agencies, 8 
Public relations studies, 8, 9 
Publishing firms, research by, 9 
Pulse of New York, 49 
"Punched card," 163-165, 167, 171 
Purpose of stu~ 160-161, 175 
''Pushing" for replies, 140 

Questionnaire 
content of, 124-125, 134-135 
development of, 21-22, 39-41 
duplication of, 23, 122-123, 134 
editing of, 26, 152-156 
example of, 40, 60 
format of, 123-124, 134 
length of, 71-72, 86-87 



INDEX 

Questionnaire (continued) · 
preparation and distribution of, 

23-24 
sequence of questions in, 73-80, 

85-86, 95, 217 
testing of, 82-97 

Questionnaire surveys, see Surveys 

Random sample, 22, 98, 99-101 
Rapport, creation of, 57, 73 
Rationing, 3 
Reading behavior as criterion for 

validity, 203-204 
Recommendations made on basis of 

study, 28, 192, 188-190 
form of, 190 
standards for, 189-190 

Referenda returns as criterion for 
validity, 200-201 

Reliability of surveys, 196-197, 207-
213 

Repetition of questions, 144 
Report on research study, 27-28 

checking of, 193-194 
drawing of conclusions, 183-187 
making recommendations, 188-

190 
preparation of, 190-192 
public opinion poll, 182 
purpose of, 182 
types of, 183 
\isual aids in, 192-19 3 

Respondents, selection of, 22-23, 
37-38, 48-49, 57, 84, 98-110 

Returns, checking of, 109-110 
Robinson, D. E., 11, 55, 216, 225-

226 
Rollins, Malcom, 46 . 
Roslow, S., and Blankenship, A. B., 

159 , 
Roslow, S., Hochstim, J., and Man

heimer, D. 1., 226 
Rugg, Donald, 130 

Sales methods, testing of, 7 
Salisbury, Phillip, 47 
Sample 

adequacy of, 218 
checking of, 109-110 
controlled, 51, 98, 101-109 
controls of, 102-108 
must be in line with assignment, 

84, 142-143 

Sample (continued) 
nature of, 22, 37-38, 93 
random, 98, 99-101 
relation of size and accuracy in, 

113-114 
selection of, see Respondents, 

selection of 
size of, 22-23, 92n., 112-120 
tables for size determination, 114-

116, 232-233 
Schwerin, Horace, 206 
Sequence of questions, 73-80, 217 

testing inHuence of, 85-86, 95 
Sex and age of respondents, 102-103 
Situation analysis, 19, 31-34 
Size of sample, see Sample, size of 
Social issue poll, see Political and 

social issue poll 
Sociological effects of surveys, 222-

230 
Sociology, contributions of, to sur-

vey field, I3 
Sorting of machine cards, 171 
Spingam, J. H., 64 
"Split-run" advertisements, 206 
Standard error, 115-116, 117, 209 
Standard of living of respondents, 

103-104, 185 
estimating, 140 
versus income level, 219 

Stanton, F. N ., 46 
Stating the problem, 19-20, 31-41, 

191 
Statistics 

importance of, in survey field, 
14-15 

occasional inapplicability,of, 219-
222 

Stratified sample, see Controlled 
sample · 

Straw votes, 4, 11 
Studenski, PaUl, 64 . 
Subject matter, additions to, 87, 95 
Suchman, E. A., and McCandless, 

B., 45 
Summarizing the results, 25-27, 

152-180 
Supervision of field work, 25, 127, 

148-149 
Surveys (see also Questionnaire) 

as application of scientific prin
ciples, 28-30 



INDEX 
Surveys (continued) . 

basic _principle of, 18 
· contributions of various fields to, 

11-15 
criticisms of, 215-230 
estimating cost of, 88 
organizations conducting, 8-11 
origin and development of, 4-6 
planning of, 37-41 
~~1of, 6-8 

que of conducting, 18-30 

Tables,'preparation of, 27, 175-180 
Tabulations, 160-163 . . 

checking -of, 173-174 
hand, 163, 172-173 
machine, 163-173 
planning of, 27 

"Tacit presupposition," elimination 
of, 68 · 

Telephone interview, 20, 23-24 
advantages of, 48-49 
disadvantages of, 49-51 
preparing and distributing ma

terials for, 122-133 
sample for, 48-49 . 

Tentative conclusions, 186-187 
Test-tube study, 91-97 
Thurstone, L. L., 5 
"Time line," 76-77 

Timing of study, 24, 125, 130-133, 
142 

as determinant of reliability, 211 
Trade associations, research by, 9-1 0 
Training of field workers, 25, 147-

148 
Trial interviewing, 141 
Typography of report, 192-193 

Validity of surveys, 196, 197-207 
Verbatim reproduction of replies, 

156 
Visual aids in the report, 192-193 
Vocabulary level, 59, 85 
Votiitg, effect of opinion polls on, 

224 

Weaver, H. G., 44 
World War I, intelligence testing 

in, 4-5 
World War II 

a ''battle of propaganda," 1-2 
commercial surveys in, 2-4 
problem of respondent C<H>pera-

tion during, 14 3 
Write-up of study, see Report on 

research study 

Yes-no questions, 56 

Zeisel, John, 159 



. . .. 
llltl}\ppE,l\i"DxX-TIIihle I 

AOCUBACr OBTAINED (EXP&EssED ·m ·m STANDA.Jl.D EBBOU) \Vrra 
v AJUOUS S,&KPLE sxiE.s .. .um PEaCEIU.AGE.s-

Size 
d. 

Sample 

100 

100 

400 

500 

750 

1000 

1500 

1000 

1500 

3000 

4000 

5000 

6ooo 

7000 

8ooo 

10000 

15000 

10000 

30000 

40000 

·.~. · • Expected « Obsen~ Per Cent 

6.oo 

3-00 
:z..68 

1-54 

1-34 

1.10 

1.10 

·94 

.68 

.6o 

·34 

10~ 

« 
8o% 

8.oo 

5·66 

3·58· 

:z..o6 

1.00 

1.16 

1-14 

.84 

.So 

.66 

.;6 

or 

3·34 

1.84 

1.68 

1.18 

1.10 

1.02 

·74 

;o~ 

9.80 10.00 

5·66 
5-00 

3·58 
3-10 

:z..;8 
1.20 

•·¢ 1.00 

1.8.z. 

1.58 

1.26 1.30. 
1.18 1.20 

1.10 • 1.12 

l.o6 
1.00 

.So 

.;6 .;8 

.;o .;o 

• Adapted and computed from H. C. Link. "How Many Interviews Are 
Necessary for Results d. a Certain Accuracy?'" ]OIInUJl of Applied Psydwl-
ogy, 1937, 21, 1-17. 



APPi:::sm:x-T .Wle 2. 
... •4·& t. .- - • .~ .... 

Sw; oF S.U.Uu REQOIBED TO u )?uCIJCALLY CEll~ OF ·&:x;mua 
(i. e., ON 'IHE aASIS. ~ TWO sr~ EuoBS) . . · 

WIDIL"f Pi&D~ LD.irrs- •.. .. ' 

E.xpec:ted -~ ~ Per Cent ' · 

Range« ,.7.Q,. 30~ ; 4o~ • 
10~ 

E.mx « « cr . cr ;o~ 

(~) 9QS• 8oS 70'.5 6o~ 

.I'};, ·36oooo 640000 840000 ¢oooo 1000000 

~ 90000 J6oooo 210000 240000 250000 

·3 40000 71111 93333 Jo6667 I IIIII 

-4 21500. 40000 52500 6oooo 62500 

·S l.f-400 256oo 3300o 38400 40000 
.6 10000 17778. 23333 2.6667 27777 

·7 7347 13o61 17143 19592. 20408 
..8 ;6zs ICOOO 1312S 15000 15625 

·2 4+H 7901 10370 11852. 12346 
1.0 36oo 6400 8400 ¢co 10000 

•·5 J6co_.., 2.844 3733 ~ 4444 
2.0 900 J6oo. 2100 2400 2500 

•s ;76 1014 1344 1536 I6oo 

3.0 400 . 711 933 Jo67 I III 

3·S 294 - su 686 784 816 

4-0 :r.2; 400 S2S 6oo 62; 
.... s 178 316 41S 474 494 
s.o 144 256 336 38-t- 400 
6.o 100 178 233 2.67 2.78 
7-0 '73 131 171 1!)6 :l-04 
8.o ;6 100 131 ISO 156 
9-0 44 79 104 119 114 

10.0 36 64 84 !)6 100 
IS-O 16 '28 37. . 43 44 
20.0 9 16 21 14 25 
:r.;.o 6 10 13 IS J6 

• .\.bpced from T. H. Bro•m. Use of Sflltistictd Ted&Jtiql.e a. Cetwnr 
Prol·Ie.s of M..-ltd &sun-Ja. CamhriJ..<>e: Harvard u~ ~ 193s. 


