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PREFACE

This Information Processing Personnel Suix'ey is the
result of the dedicated work of many people, not the least of
whom are the 29,826 individuals who completed the survey
questionnaires. To all I would like to express the thanks of the
participating societies- Special credit is due to Ike Nehatna and
Mal Davis who were the prime movers in developing the

questionnaire and managing the large job of analysing the
returns- Without their enthusiasm and hard work this survey
could not have been conducted.

Paul Ariner
President, A F I P S
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1. BACKGROUND In May 1 907, this organized effort by the principal
societies ill informisson processing received contract support
fromi the D~epartmrenit of Defense Advanced Research Projects

Agency 1,ARiA' to conduct the survey. Aind prcecss and

(IC r ri thle iLoliseqUeiiirS it the conltinuous fast rate if publish the results.

growthi of the I nlormratrors P'rocessing field has been the lA~ k lire profcssioal societies participating in the survey

of Accuorate quanititative inforniAtiori about other significant were:

aspects of the field besides hardware. A great deal of AIIS Memiber Sost icties (in 1 907):
authoritative informiationi is available about the current statuis

arid change with timec of Alniiiot every ' veet of Ilardware frriii lie Asscsciat ivi fut Comiputinig Nachinry. Inc.

ejectronic devices tu omlponrcits to comiplex systc li. ,ACAM;

Conisiderabile data also exist onl the Applicatioii of coiiii1 oters 'the AssOciAtionl tor Comrpritational Linguistics

arid their impact on specific areas. heyonid this- e g. , oftware ACI

Aind personniel, the availability' of aCL ortet (Lquantitative i The American Society tot Information Sciciice

informiation falls off rapidly and is replaced by eStimateS, Tii (ASISj (foruierly T[he Amrericart Documrentation
is true even of questions aboot hardware in. a large Institute (AIJI I)
socio-ceorroriic context, e.g.. how ianv computers of what -1lie institutc of Electrical And Electronics
classes are installed ;Whit are they beinig osed fur? W khat is the Liigiriccrs. Iii. Coniputer ( ;tup :ILLIE CGC

aV1r5 atC Annual caia t~siitti olptrbsdThe Sri' iA I ii-rarie5 As -iaiioi -SL. si
af" aitlys~ieti pter bae Ilic Siimilation Councils. Inc. !NCI,

I11C I )a tA IrOCeSSing Managenti Association

An awareness of the importance and u~cf-ultcss, of L)PMNA,

accurate data on All aspects of the Infotnration Processing The Noicrical contol Society' NCS5)
field irs planning for education, research, dcvrlopinreiir.

investmrent has not been lacking anriong individuals arid

orgAnizAtions in the field. Until 1 96o. however, no conlcerted
effort had ever been made to establish a systematic data I 1JE'I SO Ii
gathering Activity. At that time, the prof-ess ional societies 11. O RME-1 rI-SO PROESSN ESNE

making up thre Amterican Federation of Informiation Processing SURVEY N W ESI( PKSN E

Societies AFIPS. decided to initiate An effort iii this

direct ion. The aspect of the ficld selected for Tepicplojcie ftesre ee
survey personnel was a natural one for professional societies. Tir prnopa objeincte ofartherizey wer sioa
in that access to A source of data, i.e.. their mieiibersh -ip. was iA.eu o h obtain dfta charteiziin tii etroes.sona
rc.,ilv available. A su.ccssful precedent irs this typ f usc oku ftenerbrso h atcptn oite.Sc

iiad ~ ~ ~ ~ ~ ~ ~~p alrad benesalihd s oeoftrenerr data should be descriptive of profcessionial categories. activities

of AFIPS' In 195b, 1958 and 196U, the ProfessionAl srocieie and poer atrsi'nipgy.e mrtefel fiioiito
Electronic Ciinputers PG t of tire Institute of' Radio prcssn. omkthtcutofte rvvAilb ote
Engineers 'IRE.' conducted imemrbership surveys and publish ii liILe p Tod ithe therasls pufi trug 'ur ey avaial to the
valuable data oit electrical cnginccrs %sorking in the :lilpkltCr oieripaithgnrlpuichouhheidiofti

ficid. participating SOiMCtlS.

Other utgAnliZariOn which sponsor or conduct regolar

surveys Of scientific and technical personneli in the U-S., Ill. COND)UCT OF THfE SURVEY

similarly have covered only segmients of tire coniputer RESPoNSW13LIIES AND CHRONOLOGY
personnel pou.lation. Perhaps such partial coverage can be
explained h'y the fact that to date moost of tile individuals whoA. Teatvisinoedncnutngheury

work in tire field of Automnatic D~ata Processing have entered it were carried out in three phases:
after workiing iii sorre other field. I1. D~esign of the survey qucstrirnau'e;

Specification of the machine analyses of the

The partiCipatio of ATP~S nmenmber societies in a data frorin the responses.
personnel survey of' their meimbership guaranteed A broader Piritnting and riailitrg of questionnaires.

base than prior sorveys. The decision by the D~ata Processing 2. Handling of returns:

Management Association (l)P.%A'-. whose irnibers are Coding arid I, cypuirching.

predomninantly itnvolved in business arid slAiagerio data lrfo'cssiiig of tire data and generation of tcbles

processing, and the Numerical Cotntrol Society INCS! to join by cormputer.
in this activity wetit A long way towards comiplete coverage of 3. MIanual Analysis of machine-produced results.

the occupational specialties in the field. Preparation of final report.



A working (smiiite of irepresentatives of the C. Gleneral statistics on, and a chronology of key
pirtutipat ing socties (see Appentli x A; ,er futned dile Work mrilestones of, the mailing and returns of tht survey

an haes ad 3 te (uripitu 'sge(sriisri ~ 'I. a questiuoinaire are given, below:
selected (rin thlree iddlers as sulioitractsir fur tile activities

in phase 2.

Total combined memarbershlip of 70,000 (apprux.)

It. ndiiclal iiesion Il th qucstiImale ,A Upy participating societies
P. idiviualqlaetiois 'i te qustoiiiiue ac ol)' estirited at tim~e of mailing)

(if "huliif inllticif iii Apptniiii Bl AIe il'tlitet'i ii tire

prluselitatloal of tillitligs secIt~i ofI ti report. Ian Appendix f. Toral numlber of qucstlolnna.ties 70.000 (Approx.)
tile Itesigil of tile qsacstioriiaire is examiiied iii sounic derail to mrailed by thle sincretles'

I) Ciil st IrIm a lioilliir of dittikililt iirliogtiliit prlIII N'iaiiig leCguai First week lDev., 1960?

iraisilrlt thc gJar iigl\ bail .ilipriilisc ilatle. a, lindicated Maiollig .iriiplCrcd End iDcciibr, 1967
iilpitilvli llt esliiss iitl xpi.dvti clinilars tide Nuiibcr oft returns aeceiveti by 29,820
by rcs~iiiiiil' alii 1, I Yob .!id ultilliarel)

I "t) inipiltlit glilirirs wecre ftillossed Il til Numaber df retlirnls recived 84

deinof the ,kilcstioiliairt' .111,i tile subtetjuciit iraidlirig rind aftrr Mali I1, 1968 .iiid

prii"ssilig i11 tie ret li, riot ptoc c

Nit hurt processig Iregn IslAreli 1, 1 968

]'he f'irst was to presere thl: Arirl-mliiy oif Niat ihinc: prolcssiig t oiifiplted October 20, I1968

respondents. Tile tfoloarl0IAlne ililt OIILed fll tiiettit0ii as to

1,1I11C. A~ddress, emiploi~er idcliit'tatirl thder Shiar )"Ic to Air uatforturaolltt 'nateatlual of ti~lrical slip-ups. AL
giovei n liit: litI..t.. ir it vii 1 totd uhl:it' c ii st) trace tlire iilliti of s unab leJ11 to iiiail questionngaires to its mireibers
a respoandeni - Tire questionnaires btire nol mlark tr t lde .%%II (apiriiiAtciv 400). 108 returns, showing rrembershp in
could be Lorrelated with tire miaililig of I til nlUeStlollIitalCs to tA( . were' rett ci frtilm indlividuals belonging to Jc klast one
a1ivsial iiieiiiberv1 Qu-stiliiiajitCs. All of lCiltal 10i,11t ~ (ililsali silT

Andt formiat. were linltedi on paper tI d4kifftercit -lots eachi olI

whitir Was ass0Idited Withi A participatlng sNOuet%. L'ill. was

origlnll diic fic'1 .iit, sesernI stictcs had epesIf lesitc'

to obtaiar raw ifita Iruni tilt tfrnesliiltiaires tOi~ltdliC v , their

aierbers . so they could perftormn alraivse . il gr'ater depth thanl

would be practical for the crliit pitplaiull. Subsequently it

becaine possible: to satisfy this desire Iwy llaki tile data I V. PR ESLN'FAVION ( F MAJOR FINDINGS
av-ailable to tihe societies ill mlacitine readable toniI rrra4glcttt

tape I~tiliately All quest ionnaires wck ere iutl e Ctcpt for lire qoICions used ti the survey can be grouped into

those beiln, in to I *51A wiinl ate ili rlI' u stod,, oft ) MA. Five mtajor categories:

3nlit I k. .- 71,0S21PC radir a Lip o tine rii-Aill: Ndlivl Alt~ ill tIC Versonal Data
cucto1dy of APIPS. Education

*Emplovnirent
*Professional Activities

(t4. established proceduires tur thle secute Salary and Inconme
handlinig of siarxe returns Andi sbsquent processing. As The mrajor Findings of the survey aire presented in this
outlined Iii Appenids C' section of tilt report. with the exception of those for salary

and irrcomre for which A graprhs have been placed in Appendix
I ).

Tile setoltI ginidelile cuincer ned the starritical I wo basic proceduares were used to dlerive the results. Tire
validity of tile resslts. *ri questiniarose as it huts to ensure first consistcei of siiiplv tallyig the answers to A single

that riermbers belonging ti, imlore t han uric society Aind wvho qulestion aind shuts'in, their, as straight distributions. In tlie

thus were bound ito rcec ise note than orre questionnaire, second, answers to several questions were combined to
would complete Aird return only one Thle rule on anonymviity determine somic particular chiaracteristies. In such cases, it

-recluded dietection of such All usturrerine, -l All ironclad often turned our thlat the total popultion having these

guarantee against it could not be amade. The nieans ultimately characteristics in common was sliialier than the total survey
chosen was to irclude A promiinent notice with each maiig, population. Occasionally. such shrinking results also frorn

requesting recipients to mhail back only one comlpleted survey respondents failing to answer one, or more, of a set of

qurstiontraire. regardless of the nuniber of' blanks received questions.



IMi nict 0 dMS usd ill LitVIrg A. m kd irrroirc
int(oriratir ILiI [I rI II OTC CI All O tit AiLI a r c divsct Isse (I n t ie
kpproptiiAtc scctioni.

'the f'ichi (t this report .o.tC I'll like ittl popuulAionil

of the survey tAken I% i .holc ' I ht~ IghtI toi 10oiuIl. A rid
publish 1.oriiPAr.11'l anIalyS' "I 111C Ilt I N. iIIIIIiI-IdUA IVLCIe re
hAlk, by apreiiciut, beenl retaiird I'- (Il 'oiles.

I V Rv PA[l NtVL's NI All's] 1) 1

I Ike niitlber tit ,juctiiinic, ilaledl Iy co Ii
par tll~lijutiuu Sruucty is gi~cIl itn Al. I1. %%loiA al"o shows- lte

slaa heivC1h trouti Its 1-Nue tI ii l,)oIl2. u tot.1l

numiher dr ruclititls it ,,, irtS rlir IJcil ilip \%A: it, . Ill

SeC tloni IV1I. I Abe 41 NhoWs d t pi1T? wisr overlap Ini mtcn.ahct

dip kIwcirl 'oLIjctit'. tI c moiuirorut ill it tit,~ ~

by

YieldI =1.1.621- t o482 -,i 48.2.
o9 75,

Numirber (if Rcspuiiden~ rcporti

Mcrmbcrslrip Ili pittit ipAting Somi ictics

Nuuimr otfQ
N utt'! ; oft Q. Nlcniibcrship lRCtLirIICk

S'ml.ctV Miled Rt-purteul ,lr Sue irr%

AcNI 2o0b 2 1 2,032 10.581
Alit 10)81
ASIS 2.500 1 .30)6 o
DPIiA 25.001 1 1.009 1u,341j
ILI.Aiu 11.902 5.8119 5,254
IsalS I .2oo 480 44(,

I ot1 09,75 1 -3.6121 29.32(,

lI ese cuiri vs whmiei wcte dcteriircd L.7 hoo Ldn

oft tie qicstiuijirc shuud our le ossd to eac4t,-1ic

111,1n mTILi society reCLciVd nor, thani oiie qucstiouuiic.
1 lke trailing %%.s not sirruult.1CUimiS. irS d it is imrpmrssii It)

s. whir, it, rics th, lirsi to Ire re.. cd.

L3



A. PERSONAL DATA
Age Sex
(Questions 1, 2)

The survey shows that the median age of the total
group is 34.

CHART 1 -AGE AND SEX

Total Survey Population: 29,826

5%

2% 1 2 1

0 17 IC Z

U) 0 Ifl 0 Lc) 0 U') 0 o

AGE

NO REPORI

MEN 8% W~OMEN

SEX

4



B. EDUCATION
Degree Levels and Disciplines
(Questions 3. 4 and 5)

This set of questions was answered by all
respondents. or a total of 29,826. About 68% held at least a
Bachelor's degree, while 31%.held at least a Master's degree.
7.5% had doctorates and 3% had Associate of Arts degrees.

21" had done college work, and 7.5% did not attend college.
The disiribution by level of highest degree is shown in Chart 2.

CHART 2 -DISTRIBUTION BY HIGHEST DEGREE

Total Survey Population: 29,826

PH.D- 7.5%

MASTER 24%

BACHELOR 37%

ASSOCIATE 3%

NO I[> 100 CREDITS 6.5%
DEGREE

I< 100CREDITS 14.5%

NO COLLEGE 7.5%

4.

There were 32,504 responses from individuals
holding Associate of Arts, or higher, degrees. The number of

responses is derived by counting only once for each degree
level held. i.e., ignoring the possibility of a respondent holding
several degrees of identical leve', ii- different disciplines. The
number of mentions is derived by not ignoring such a
pos5ibility, i.e., counting once for each degree listed by a
respoident. (For example, if a respondent had listed a B.S..
M.S., and Ph.D. in rathematics and a P.S. in one of the
phyical sciences. the number of mentions would be 4 .1 There

were 34,078 total mentions in the survey (Question 6).

5
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C. EMPLOYMENT 2. Experience in the Information Processing Field
1. Connection of Job with Computers; 7ype of Number of years worked in the Information

Equipment Used Processing Field (Question 9)
Connection of Job with Computers -Question 27,265 respondents answcred this question,
7; or 91.4% of the total pop ilation of 29,826.

Respondents were asked to indicate !Yes ar 2,561, or 8.6% did not respond. 4,894
No) whether their job was primatily respondents had indicated in Question 7 that
connccted with computers or data their work was "not primarily concerned
processing. Of the total survey population of with computers or data processing." It
29,826, 82,5% answered -yes", lo.5% would appear from the number of responses
answered "no", and IV gave no response to this question that some of those whose
:see also Chart 5,. jobs are not connected with computers

Type of Computing Eqluipiment Used in Work regard themselves as having had experience
'Question 8 in the field. The explanation could be either

24.322 rcspondents arswered this question, in the interpretation made of the
Since multiple entries were permitted, the "primarily", or that some individuals not
total number of mentions was 20,706. The currently working in the field did so at some
distribution of answers is tabulated below: other time. The median experience is about

8 years. The distribution is shown in Chart
4.

Total Number Responding: 24,332

Percent

Total Number of Mentions 26.706 100
Analog 1.463 5.5

igital 23,574 88.0
Hybrid 1,669 6.5

CHART 4 - YEARS OF EXPERIENCE IN THE INFORMATION
PROCESSING FIELD

Total Survey Population: 29,826

28% 28%

19%

12%

4% I
1 over No

or less 2-4 5-8 9-15 15 report

YEARS OF EXPERIENCE
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3. Occupatioial -Specialties The occupatonal specialties listed in Question
The purpose of Question 10 was to deternine 10 have been combined into eight groups. Their
the distribution of occupational specialties. distribution among the sub-population of

respondents who regard their work as "directly
These were grouped in three broad categories involsed" with computers and data processing,
defining the nature of the connection between is shown in Chart 6. The distribution of areas of
the respondent's work and computers. If data application of computers for the
processing systenis (hardware, software, sub population of users is shown in Chart 7.

procedures, etc.) arc thought of as tools, it was

considered desirable to distinguish work that
involves buildirg, as contrasted to us,.q, such
tools. For respondents whose work invulved

neither, a third category was included to
identify those with a strong professional

interest in computers and data processing. The
distribution or ssponscs is shown in Chart 5,

and is in very good agrecluelmt with the Answer,

to Question 7. which asked respondents to
indicate whether or not their work was

primarily concerned with computer.,

CHARr 5 -PRIMARY CONNECTION OF WORK WITH COMPUTERS
AND DATA PROCESSING

Total Survey Population: 29,826

DIRECTLY 80%
INVOLVED

AS USERS I 13.5%

PROFESSIONAL
INTEREST ONLY 2.7%

NO REPORT 3.8%



CHART 6 - OCCUPATIONAL SPECIALTIES OF BUILDERS OF
COMPUTER AND DATA PROCESSING TOOLS

Total Survey Population: 29,826 (100%)

Sub population : 23,677 (80%)

ENGINEERING 11%

PPOGRAMMING 43%

SYSTEMS B%
ENGINEERING

BUSINESS 8%

LIBRARY %

COMPUTER
FACILITY

TEACHING [_3%

SALES 6%

CHART 7 - AREAS OF APPLICATION OF USERS

Total Survey Population: 29, 826 (100%)

Sub-population : 4,305 413.5%)

SCIENTIFIC& 7
ENGINEERING 37%

BUSINESS &
ADMINISTRATION 38%

OPERATIONS
(REAL TIME, ETC.) 10%

NUMERICAL CONTROL 2%

EDUCATION

(STUDENTS) 8%

OTHER 59



4, Relation of Occupational Specialty to
Discipline of Formal Education

By combining the responses to Questions 5
and 10, a two-dimensional table is obtained.
Each entry in the table gives a measure of
the relation of the discilline of formal
education (of respondents h. ,ding Associate
degrees, or higher) and the occupational
specialty in current employment. Results are
shown in Table 2.

TABLE 2

Rclation of Occupational Specialty to Discipline of Formal Education

Occupational Progrann Systemns Business Computer
Discipline Specialtv Engineering iur'ng Systems Library Facility Teaching Sales

Behaioral/Social ,2' 2, 9,,3 1 458 ;7% 83 (16) 189 (8; 102 15S 177 (4) 53 (9) 112
Sciences 1 516) i912 (10) (11)

ducation (3) 15 40) 204 (31 19 (9) 45 10) 51 (15) 79 (12) 64 (6) 28
-)(3) (1) ,4j (5) q) (1 1) (3)

Engineering i34; 1910 (32) 1846 ;18) 1010 k2) 137 (1) 93 (5) 298 12) 136 (5; 289
83) (25) k58 (11) (8, 120 (24) (30)

Humanities k2) 13 k34) 196 k6) 37 (11) 67 (22) 129 (9) 51 (3) 19 (10) 59
3 - 2) (6) (1 (3) (31 (6)

Information Processing (3) 29 (44) 402 (4 41 (6) 58 (28) 256 .6) 58 (4) 36 (3) 24
Sciences (1) 5) (2) f,5) (231 (4) (6) (3)

Mathematics k3) 104 ,70) 2808 T7 265 (4) 158 2) 78 (7: 202 (4; 157 (4) 155
k4) 38 15, (13) (7) (20: 28) (15)

Bio-Medical Sciences (4) 6 (40) 66 ;6 11 (5) 9 (34) 58 (5) 9 13, 5 (4) 6
1) ( ) (6; ))

Physical Sciences (11) 147 k47) 609 (10) 127 (4) 47 ,12) 157 k9) 105 2) 33 (4' 53
( )(8) (7) (4) kl 4) (,7) k5) (6)

Other 63 815 146 495 205 461 58 304

3) 10) (8 (41 18) (.10) (30),

Number in ( ) gives percentage of respondents with degree-s, in discipline (row) wurking in specialty icohumn)
Number in ( ) gives percentage of respondents working in specialty (colunsn) holding degree: s) in discipline (row

I 0



5. 7yp: of hrnployer; I:ploymenr Mtilieu

Tyeof Employer (Q~uestion 11)
29,061 respondents, or 97.40, of the total

su'vy population, answ~ered this question.

Five broad categories of employer wereI
listed in the questionnAke: Self-employed,
Private Industry or !)usiness. Educational

Institutions, Fedr,.; goverament, and State
or Municipal govcrilrient. In the category
"Private Industry , three sub -classe SOf

enterprises directly ~Asociated with the field
were singled out, with All other types
grouped in a fourth -ategory. The
distribution is shown in (hart 8. For a
discussion of non-homtogeneity in tile total
poup iIa t ion w it h respect t o
employmnent-relAted questions, see Section
V.)

CHART 8 -TYPE OF EMPLOYER

Total Survey Population: 29,826

NOgEPA

vAUATR
%L

OTHERS

%~OUS20%

EDUC11



CHART 9 - ORGANIZATIONAL COMPONENT; SIZE OF EMPLOYER

Total Survey Populaton: 29,826 -
MARKETING 7%

FINANCE 6%

ENGINEERING 12%

MANUFACTURING IT 2%

ADMINISTRATION 8%

R & D1

COMPUTING &
DATA PROCESSING 2s

EDUCATION 6

STUDENT 2

CONSUL-TING 6%

OTHER 4%

NO REPORT 2

(A) - ORGANIZATIONAL COMPONENT WHERE EMPLOYED

28%

2%

Number of 101- 251- 501- 1001- 2501- 5001 Over No
Employees 1-10 11-50 51-100 250 500 1000 2500 5000 10,000 10,000 Report

(B) -- SIZE OF EMPLOYER

12



Eniployinzi&t Milieu i Questions 1 2 aiiJ 1 3) 6. .Nunbcr of Infor-ration Processing P'ersonnel
Respondents were Asked to indicate the Working in Responden"t's Organfzatiopi
mlajor comiponent of the organi-zation inS Question 14 asked respondents to estimate

wh~ hyWr.'C1 omponents were the flumber of employees in their
listvid. On wrc0 the trlitrie' was C:ompruting, uorganization who are directly emriphasis in
I )a~ Prots sirg or Intformiratiorn Services. and quecstionnaire) involved in information
rcsporiderts wcrC askedl not to (heck iti processing activities. From the number of
such , coinponiai was organizationally responses received ('5%,it is evident that
subordinate to one of the other comiponenits the boldly-printed word "directly" was not,
of their errrployer'% organizatmion.. The by itself. sufficient to evoke the desired
objective of thib phrasing was to obtain an association with the meaning used in
irid iirtioir of the cxtviit to which Qucstion 10, i.e., "directly involved- =
otgarriatonrs. 1) N atcording iniformation builder of itnformration processing tools.
ph c;r-s dug the statw r of a riha ,jor cuporrelt. Fromr Question I U, 0%of tire total survey
retogrrize tire irrporirurce of this function to population reported being directly involved
tire cirtire org.*nilAtirrron I. of the with in forrrmat ion processing. The
respondents rcjtorrcd tdit threy Nvork irn tis distrib ution of responses to Question 14 is
comrporrent arud that, iii their orgAnization. it shown in Chart 10.
was one of the rmajor comrrponents. The
distribution is shown in C:hart 9 .A).

Ilie distribution of size 1 rnutmber of

ciployees; of emrrployer is shown in Chart L)

CHART 10 -DISTRIBUTION OF INFORMATION PROCESSING
P-ERSONNEL IN -RESPONDENTS' ORGANIZATIONS

Total Survey Population 29,826

118%

51- 101- 251- 501- Over No
1-10 11-25 26-50 100 250 500 1000 1000 Report

NUMBER OF INFORMATION PROCESSING PERSONNEL

13



7. Mobility Table 3 shows the relationship between years
Two questions (15 and 1b) endeavored to of expericne in the Informatin Processing
obtain measurcs of mobility within the field and number of employers worked for,
profession. The first asked respondents to as derived by (ombining responses fiurn
indicate the length of their srrvi,- in their Questions 9 and I b,
present orga iz, tion. 99.1'!;, answered the
question. See Chart I 1 (A).
In the second question, respondents were
asked to repor the number of organizations
worked for full time .,ince entering the
Infornwation Proicessing field. 91'.' , answered
this question. The distribution is shown in
Chart 11 (bI3.

CHART 11 -- MOBILITY

Total Survey Population: 29,826

20% 19%

10%10% 11%

6% 6%
3%

No

2 3 4 5 6-10 11.15 16-20 21-25 25+ report

(A) - NUMBER OF YEARS WITH PRESENT ORGANIZATION

36%

24%

16%

8% 9

4%
2% 2%

ovel No
1 2 2 4 5 6 6 report

(B) - NUMBER OF EMPLOYERS WORKED FOR SINCE ENTERING INFORMATION
PROCESSING FIELD

14



1ABL. 3

Ycirb ul ofxpcrie, c by Number of
pl'Ihvrs Worked for Full Time

Over No
Expcrience Total One Two Three :our F~ivc Six Sevcn Light Nine Ten Ten Answer

29826 10629 7173 .1686 2306 1096 498 240 M11 59 51 233 2744
1001,11 100y%, 100%~ t00%11I ~. I)"; oLr:,1Y' 10 Q1V00(% 10LY: 10 (Y, 10011%

Under I 636 478 56 7 3 3 -- 1 - -

2' 4 i, 1 *1,,:

1 Year 725 558 83 18 4 - 2 1 1 -- 3
2'% 5% 1% " " -

2 Years 1661 1072 356 72 13 5 -- 1-3
6% 10% 5% 2'.; 1% -- - -

3 Yeors 1990 1020 627 188 39 7 1 1 1 I 5
7% 10% 9% 4% 2% 1% * " *,

4 Years 1968 843 657 261 98 12 6 1 1 2
7% 8'. 9% 6':;, 4;, 1 "':. 1%

5 Years 2254 883 710 367 117 48 7 6 - 4
8, 8% 10%.','" 8'.!,. 5% 4; 1% 4': 3' -

6 Years 2135 749 689 389 141 38 30 3 - 3
7"';, 7% 10'';. 8% 6" 3'", 6% 1%

7to8 3830 1175 1096 836 352 139 49 29 1 1 4
13% 11%,;, 15% 18% 15% 13% 1 12% 14% -

9to 10 3374 1028 844 688 361 i 2 70 20 13 16 14 14
1I% 10%l IY 12% 15% 16% 17% 14"% 8% 12% 27', 27,;, 6%

11 to 15 4995 1289 1120 1073 649 320 151 68 18 12 9 73
16"%, 12> 15% 23% 28% 29% 30"5 28% 16% 20W' 1 8% 31;:

Over 15 3697 837 692 678 489 319 176 108 57 25 22 115
12',;, 8% 1 01o 14% 21% 30% 37% 47% 51% .12% 43% 50%

No Answer 2561
915



8 Re'spontsibility between the total survey population and the
17,942 respondents reported in Question 17 number of responses to Question 17.)
that they were listcd in thcir emiployer's The distribution of the number of people

organization chart as holding a supervisory supervised by those rcporving as being super-
position. (The iniber ot nionsprvsr visors is shown in Chart 12.
personnei Is ASSUmned to be the dilference

CHAR 12 DISTRIBUTION OF SUPERVISORY AND NON-SUPERVISORY

CHAR 12 PERSONNEL. NUMBER OF PEOPLE SUPERVISED

Total Survey Population. 29,826

40%
NOW*( SUPERVISR

SUPERVISORS

60%

j2%

22%

5%]4

L Over
1 2-5 6-10 '1-40 41-10DO 100

NUMBER OF PEOPLE SUPERVISED

full 5-digit Zip Code, instead of thc intended

9. Geographtic 1Istribution "first .two-digits" -format-last three digit

The geographic distribution by work loCAtioni Spacs crossed out:

of information processing personnel , uve~ed x N
bv the sur-vey ts depicted in Chair 13. K T 1

In keypunchin). only the first two digits of

the Zip Code were recorded. 4>. ol tlnc

D~istribution I r the U.S. is by Zip Code arca, respondents listed Canada, and 1 !, a foreign

Due to a list-tiitte proofrecad ng errur, the country, as their work location. 4,.6-;, did not

cluestiunniiatr A-ere printitrd with space '.or a answer this qjuestion.
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D. PROFESSIONAL ACTIVITIES The matrix of Table 4 shows the pair wise
1 . Holders of Professional Licenses and overlap between the societies. (Multiple

Certificates memberships of degree higher than 2 were
Respondents were asked (Question 24 not analyzed for the purposes of this report.
whether they were licensed or bell However, the raw data are available in
professional certificates. 18% stated that machine-readable form, and tlse information
they were licensed or certified, 73% reported could be extracted from these data.)
that they were not, and 9% did not answer
the question. The distribution is shown in 3. Membership in Other Professional Societies
Chart 14. Respondents were asked (Question 26) to

list membership in professional societies
2. Membership in Societies Participating in Survey other than those participating in the surv,:.

The purpose of this question was to About 4Y', of the respondents reported
determine the magnitude of menbership belonging to one or mor, such societies. S2'
overlap between the participating societies, to none and 8; did not answer the question.
One of the reasons for doing a "compiete The distribution is shown in Chart 15.
coverage survey insted of a sample wzz
that the overlap between societies was not
known, and a representative distribution of
samples could not be determined apriori.

TABLE 4

Pair-Wise Membership Overlap Between Societies

Participating Society

Participating Total ASIS
Society Mentions ACM ACL (ADI) DPMA IEEE NCS SCI SLA

ACM 12,032 12,032 92 280 715 1,583 26 163 50
(100-" (85) (21) k6.5) (27) (5) (18.5) (3)

ACL * * 108 92 108 37 2 18 2 1 3
k1) (io0) (3) H- -) (- (--,I ,

ASIS 1,306 280 37 1.306 25 62 2 9 576
(ADI) (2) (34) (100) (-) (--) ) (-k) 30)

D)PMA 11,009 715 2 25 11,009 87 16 13 13
(b) (2) (2) (100) (1.5) (3) (1.5)

IEEE-CG 5,879 1,583 18 62 87 5,879 18 277 19
(13) (17) (5) (i I 100) k4) (31), (1)

NCS 48L 26 2 2 16 18 480 4 2
H- (2) H- (_ ) (100) H- -

SCI 882 163 1 9 13 277 4 882 8
(1.5) (l) H- H- (5) (-) (100) -

SLA 1,925 50 3 576 13 19 2 8 1,925
(-) (3) (44) ) ( ) ( ) (1) (100)

'Figures in parenthesis are the percentages of members of the society in the specified column who report
membership also in the society in the specified row.
*Data for ACL derived from respondents who are members of other societies.

18



CHART 14 - LICENSED OR CERTIFICATED

INFORMATION PROCESSING PERSONNEL

Total Survey Population: 29,826

75%

8% 6% 9%

Prof. No
CDP Engr. Other None Report

CHART 15 - MEMBERSHIP IN OTHER SOCIETIES

Total Survey Population: 29,826

52%

20%

% ,%

Over No
2 3 4 4 None Report

NUMBER OF SOCIETIES

19



E. SALARY AND INCOME In some instances respondents did not answer all
questions. As a result, cross-checks of sample sizes do not
always compare exactly. Graph I shows a total sample size of

Salary and income data are presented in the form 19,986, while the total of Graphs 6 through 11 is 19,048. The
of plots of (Annual Salary) vs. (Years since B.S.), (&rnual principal difference is that Graph 1 includes all Canadian and
Salary) vs.(Years in EDP Field), and (Annual Salary) vs. (Age), foreign. while the other graphs do not.
for v..ious cross-sections of the Information Processing Graph 1 is a plot of (Salary) vs. (Years since B.S.)
profession. The cross-sections were selected to facilitate for all respondents with degrees. The mix relative to highest
comparisons with other national and regional salary surveys of degree on this curve set is as follows:
professional personnel and to provide a view of the 10% PhD as highest
professional salary make-up from as many points of .icw as 36% MS as highest
possible. No attempt is made to interpret the findings. since 54% BS as highest
there is usually varied opinion as to why some plots behave as The mix rclative to supervisory'non-supervisory
they do and why some comparisons are not what an individual status is 55% supervisors and 45% non-supervisors.
analyst would initially suspect. When using the salary curves, it With these nixes in inird the reader can make
should be kept in mind that some of the breakdowns yield appropriate comparisons with the more specific cross-sections
very small sample sizes. In general, data should be viewed with included in this report or with other national and regional
a degree of confidence proportional to the sample size. Curves surveys.
with very small sample sizes are shown as dotted curves to Graphs 2, 3, 4, and 5 are presented to indicate
remind the reader of their questionable validity. Sample sizes (Salary) vs. (Experience) comparisons relative to the major
are shown below each graph in tabular form for each value of categories of orginizations listed in Question II of the
the abscissa. questionnaire -SELF EMPLOYED, PRIVATE INDUSTRY OR

The raw data were first separated ii,-o the BUSINESS, EDUCATIONAL INSTITUTIONS, and
different percentiles far each value of the abscissa, (Years since GOVERNMENT. These curves are for degreed people only.
B.S.) in most cases. For instance, the 90th percentile salary for and no attempt was made to break down these categories as to
a particular value of (Year tince B.S.), say X, means that 90% degrees or supervisory status.
of all respondents who received their B.S. X years ago earn Graphs 6, 7, 8, 9, 10, and 11 are breakdowns of all
that salary or less. Since salary was reported in intervals of degreed respondents relative to highest degree and supervisory
from 1,000 to 15,000, it was assumed for convenience that a status. These curves enable the reader to compare the
uniform distribution existed throughout each iterval. A supervisors with non-supervisors for any given degree. and to
minimum salary ol S4.000 and a maximum salary of S60,000 compare PhD's, Masters. and Bachelors for either supervisors
were assumed, to eliminate the open intervals at each end of or non-supervisors. Thesc curves also furnish "norms" for the
the salary scale. In cases where fewer than 10 people exist at a more detailed breakdowns.
particular number of (Years since B.S.) the percentile is based Graph 12 shows a comparison of all supervisory
on a fractional number of people with appropriate weighting personnel re ,,tive to the number of people supervised. Only
for smoothing. the 50th percentile curves are used to indicate differences.

After separation on the basis of percentile, the raw Graphs 13 through 23 are plots of (Salary) vs. (Years
data were then smoothed using a weighted least-square3 since B.S.) for all degreed people in the different Zip Code
smoothing algorithm. This algorithm fits the raw perce.tile areas. This enables the reader to conipaie one geographic
data to a second degree polynomial, with weighting based location with another or to compare a particular location with
upon the number of people in the sample used to calculate the the total population (Graph 1). To further facilitate
percentiles. comparisons, the following breakdown of degrees within each

After comparing different data smoothing Zip Code area is given:
techniques, it was decided that the weighted second degree DEGREED PEOP E ONLY
polynomial fit yielded the best results consistent with the
following criteria: Total

1. The curves should be smooth and present an
orderly relationship between salary and Zip Code Area Phss MS/MA BS/BA legreed People
experience; 0 12% 42% 46% 2489

2. Salary curves should start low for little 1 11 39 50 3391
experience, grow rapidly at first and then level 2 10 34 56 2078
off at higher levels of experience; 3 9 30 61 798

3. The different percentile curves should diverge 4 11 35 54 1689
from one another as experience level increases. 5 9 28 63 898
i.e., outstanding employees grow more rapidly 6 10 34 56 1406
than poorer ones; 7 9 26 65 121"

4. The curves should fit reasonably to the raw 8 13 31 56 627
data, with the closeness of fit improving as 9 9 37 54 3812
sample sizes get larger. Canada Not tabulated 1047

20



Graphs 24 through 32 are plots of (Salary) vs Graphs 41 through 49 are breakdowns of degreed
(Years since B.S.) for the degreed people only with breakdown people into occupational specialties. The occupational
as to field of highest degree. No attempt was made to further specialties are then broken down further into
separate as to supervisor/non-supervisor status. The following supervisory/non-supervisory categories and still further into
distributions of degrees within each field is included to educational levels (PhD, M.S., B.S.). In an effort to limit the
facilitate companson between fields, and with other curves. curves to reasonable numbers and to keep the sample sizes to

an acceptable level, some of the primary occupational
specialties of Question 10 in the questionnaire were combined.
The combinations were made on the basis of similarity of

DEGR.EED PEOPLE ONLY specialty after careful inspection for consistency of the data.
Under the major heading of ENGINEERING of

Question 10 the first two categories (Circuit, Component and
Totd oLogic Design, and Computer Architecture) were combined

Field t Degreed under the heading of COMPUTER DESIGN. Graphs 41A
Highest Degree Ph.D. M.S. B.S. People through F are the result of the COMPUTER DESIGN category

Social Sciences 13% 25% 62% 1423 for degreed people only, with appropriate breakdown as to
Education 6 41 53 643 supervisory status and educational level.
Engineering 11 38 51 6334 From the Major Category PROGRAMMING
Humanities 4 25 71 769 (Question 10) two sub-categories were assembled. The first is
Information Processing called APPLICATIONS PROGRAMMER and is a combination

Science 9 75 16 1129 of Scientific and Engineering Applications. Business
Mathematics including Applications, and Numerical Control. The results for this

Statistics 10 32 58 4526 combined category are shown in Graphs 42A through F. The
Biomedical Sciences 36 23 41 254 second programming category is calied SYSTEMS
Physical Sciences 21 25 54 1669 PROGRAMMING/RESEARCH and is a combination of

Other Fields 4 35 61 3206 Systems Programming, Programming Languages and/or
Translators, Artificial Intelligence, and Research. The results
of this combined category are shown in Graphs 43 A through
F.

The major category of SYSTEMS
Graph 28 is of particular interest because it deals ENGINEERING/DESIGN had no sub-categories. The results

with degrees in the Information Processing Sciences. Only in of this classification are presented in curves 44 A through F.
the last 4 or 5 years have universities offered degrees in this
specific discipline. Nevertheless. in Graph 28, (Years since No combinations were made with the category of
B.S.) ranges over the entirc 30 year period. The sample BUSINESS SYSTEMS AND PROCEDURES ANALYSIS.
contains individuals who, some time ago, received their B.S. Since the samplc sizes for Phl's were extremely sma!l, M.S.
degrees in other disciplines and returned to school to obtain a and 13.S. degrees only are presented. Only the 50th percentile
degree in Information Processing Sciences. This is further curves are shown. The results of this classification are
substaintiated by the exceptionally high percentage of M.S. presented in curves 45 A ard B.
degrees in this particular discipline. Even though 75% of the
iic!ibc s wu ni,ddc up this Lategory have M.S. degrees, the The entire catcgoty of LANGUAGE DATA
salary levels beyond 5 years since 13.S. are lower than those PROCESSING was eliniated because the AMTCL did not
in any other discipline. The reader can speculate about people mail out their questionnaires. As a result, the frequency
being rti-laled in their jobs by computers and being forced to distribution on these data indicated virtually zero response.
change fields later in life; or he can conjecture any other
reasonable explanation for this pattern. The category ot LIBRARY AND INFORMATION

Graphs 33 and 34 are plots of (Salary) ss. (Years RETRIEVAL is presented in Graphs 46 A, B and C. Because
in the EDP Field) for the two broad categories of Degreed and of the small sample sizes, only the 50th percentile curves are
Non-Degreed people. used.

Graphs 35 through 40 are plots of (Salary) vs.
(Age). with breakdowns according to educational level, i.e., no In the majol category of COMPUTER AND/OR
college, college but less than 99 units, greater than 100 units EAM OPERATIONS only the sub-category of FACILITY
or A.A. degree, B.S. as highest, M.S. as highest, PhD as highest. MANAGEMENT is presented. The response to the other two
These curves are presented to facilitate compatison with other sub-categories was too small to be meaningful. Since
national and regional surveys using Age as the independent FACILITY MANAGEMENr is primarily a Supervisory
variable. Also, these curves enable comparison of degreed category (58 non-supervisors- out of a total of 3,446 checked
people with non-degreed people using the common this category) only supervisors are presented. The results are
independent variable, Age. shown in Graphs 47 A, B. and C.
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T h e m a j o r c a t e g o r y o f V. DISCUSSION
INSTRUCTIONITRAININ( wi% not broken down into its
sub-categorics, but is presented as a combined group. Because
of small sample sizes, only the 50th percentile curves are A. HOW EPRESENTAIVE IS THE INFOMATION
shown. The results of this category are shown in Graphs 48 A, PROWSSIN PERSONNEL SURVEY?
B, and C. PO SIGPRONLSRE

The 50 percentile curves for SALES ANDOR There are two aspects to this question: (I) how

MARKETING personnel are shown in Graphs 49 A and 49B. representative of the total population engaged in inforrniation

PhD's have been excluded because of small response. processing activities is the population tepresented by the

The response to Question 23 lAdditional Incoie societies? (2) how representative are the enseibie findiigs

from Non-Primary Occupation) is shown in Table 5. Three presented in this report with respect to arbitrarily small

major category columns are used to show a more detailed samples taken from the opoulation covered by the survey?

breakdown of Academic Self-Employed, and other groups. 1. As mentioned briefly in the introduction to
The response to Question 20 (Working Days of this report. no authoritative quantitative personnel data such

Paid Vacation Received each Year) is shown in the Table as levels and growth of employment exist for the field. The

below. The percentages are percentages of the people who reasons most frequently given for this are: lack of standard
not the total population. definitions of occupational specialties: the explosive growth of

the field and the continuous state of change prevailing; the

untry into the field of individuals, or entire organizations,

Working Days of Number of % of froni other established fields (e.g., electronics) who continue

Paid Vacation People Total to be identified with these tields rather than information
processing, etc.Less than 5 1,062 4 , p Quaitatively, it is possible to point out in what respects

5 to 10 10,876 37.5% the survey is and is not representative of the whole population
11 to 15 8,689 30 % associated with the field.
15 to 20 4,441 15 % Fundamentally, the question becomes to what extent
Over 20 3,916 13.5% the societies parricipating in this survey, viewed as a whole,

attract members from all the known occupational categories in
the field.

The qualifications for membership vary substantially
accross the participating societies. Some societies require

TABLE 5 demonstration of "professional status".-a not-too-precise
combination of formal education and experience: for some

Amount of Additional Income vs. Profession societies an indication of interest in the field (and ability to
USA Citizens Only pay dues) is deemed sufficient qualification.

The broad occupational specialties included in the
Number of Number questionnaire encompass most of the known and accepted

S/Year Academics Self-Employed Other Total gorie of employment in information processing.

Under 100 1301 1558 6046 8905 The returns from the survey give non-trivial yields for these
100-499 413 606 1843 2862 broad categories. However, within some ol thcse categories.
500-999 251 523 1486 2260 the yields are uneven. [or example, in the major category.
1,000-1,499 298 505 1464 2267 CO.MPUTER ANI)Mt)Ik [AM t)PE.AlitsNS, only the
1,500-1,999 175 291 722 1188 FACILITY MANAGIMiNT sub-catcgory icldcd a significant

2,000-2,999 243 316 956 1515 5amiple- Thus, this survey cannot be said to be representative
3,000-3,999 177 160 532 869 of the large number of worker, holdingjobs such .., keypunch.
4,000-4,999 109 73 250 432 tape. and tabulating equipment operator, and other support
5,000 5,999 88 80 226 394 personnel eiiployd in couputer and data processing facilities.
6,000-6,999 43 27 110 180 Similarly. the tow percentage of responses for the
7,000-7,999 28 21 71 120 sub categories MANUFACTURING anti FI ELI)
8,000-8,999 25 18 66 109 ENGINEERING indicates that imanufacturig and production
9,000-9,999 11 6 22 39 technicians arc lightly represented in the survey.
10,000-11,999 34 48 96 178 In sunsiiary, the results of this survey confirm what
12,000-13,999 16 7 40 63 could have been originally surmised, but not proven
14,000-17,999 18 16 47 81 withcertainty. That is. that the membership of the societies
18,000-25,999 10 13 49 72 participating in the sur~ey is mde up predominantly of
26,000-Over 5 17 34 56 professional personnel. Skilled white- or blue-collar workers

employed in all areas of information processing represent a
very small (less than 5%) segment of that membership.
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2. A comparison between the a priori B. TRENDS; COMPARISONS WITH OTHER SURVEYS

distribution of the membership in the participating societies The questionnaire used in this survey contained no
and the distribution of the membership from the returns explicit questions designed to obtain trend data. The reasons
shows a very good agreement between the two. In that respect, for this are easy to understand: Questions that tax the
the results of the survey reflect quite well the constituent respondent's memory tend either not to be answered at all or,
characteristics of the entire population. However, whei if answered, produce unreliable data.
responses from members of one society to a specific question In a field that is changing as rapidly as Information
are compared to those of other scoieties, or to the entire Processing, obtaining some indices of the changes that are
population, there are significant variances at times between the taking place is perhaps as significant as getting a corn-
distributions. In other words, the population surveyed is not prehensive snapshot of the situation as it exists at one
homogeneous. As noted earlier the raw data from their instant of time. This point can bc illustrated only partially at
membership has been made available to all the participating this time, since a survey that is fully comparable in coverage
societies, with this one has not been made before.

TABLE 6

Comparison of Sonse Findings of the 1960 PGEC and

the 1968 Information Processing Personnel Surveys

1968 1968
Members with Entire

Characteristic 1960 PGEC Engin. Degrees Population

AGE
Median 33-36 years 34 years

EDUCATION
(Highest Degree)

None & Assoc. Arts 6T. 31.5%
B.S. 51% 53% 37%
M.S. 34% 38% 24%
Ph.D. 9% 11% 7.5%

EMPLOYMENT
Experience (Median) 8-9 years 8 years

Nature of Employer
Self-Emp. & Private Ind. 86% 74%
Government 6%70 8%
Education 7% 14%

Responsibiliyv
Supervisors 59% 60%
Non-Supervisors 41% 40%

Occupational Specialty

Engineering 58% Engineering 34%
Systems Eng. 18%

Programming 4% Programming 32%

Research 15%
Education 3% Teaching 2%
Sales 2% Sales 5%
Adminisir. 10%
Production 1%
Other 4% Other 8%
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The questionnaire used in the survey conducted
in 196() by the Professiaial Group on Eletronic Computers ot
the IKE' included a number of questions that arc' Almrost
identical to questions askcd in tis survey. A coanrison of
the findings for these questions from the( two surveys is% showin
on Table 6. The findings Are in reasonably good AgreenienVt
with the exception of the rcsulrs tar Nature of Work :P(UC,
1960) and (k-cupational Specialty Iitorination Processing
Pecrsonnel Survev. 1968). In this case there Appears to be a
miarked increase in the niumiber of inidividusals with engiinecrilig
degrees wh report protgralining as their In iliary occupational
specialty. The 190 1(iPE(' Nurvey did nlot derive dataoi
distribution of degrees by LisciplineC. III thirIT 1958 ur-Vey tha.t

question was asked anid tic hridilIg Was ti ht over 9('.of thle

miemnbers had degrees in LN(;INEFI~NI. Ini this 1 968 survey

the two socicties whose mninbcrs have predotininitirly in

* eiigiiieering education afe lil LE -CC( aiid S(1 The overlap of

iieeship between the two soctics is quite sttiing: .31.1-

of S(I miemibers belong to the I LEE CC. The data shown ini

Table 6 are fur Jll respondents with ENGIN[ELJINC; degrees.
'ie conmparisonss are believed to be valid. Although the

spcialty sub iategories inl the two questionnaircs ire not
identiLal, the change alluded to cannot be expilied entirely
by the difference in the two questionnaires and populations

surveyed. The most plausible explanation scenms to be that the
inidicated change has actually occurred.

The importance oif obtaining authoritative information

of this type for the professional societies and segnments of the

society itlarge is apparent Vic individuals who worked
directly in conducting this survey are convinced. in spite of the

tiiv rustrations and problems encolutered in tlhis insitial

effort. that such surveys should lie repeated periodically asa

basic function at the societies in the field.

K. W. Uncapher, -1960 PGEC Membership Report." IEE

Transactions on Electronic Conmputers. vo!- 10. pp. 81-90,

March, 1961.
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APPENDIX A APPENDIX B
DESIGN OF THE QUESTIONNAIRE

List of Participants in Working Committee of
The Information Processing Pcrsunnel Survey A critical examination of the questionnaire used in this

Information Proceising Personnel Survey is necessary for two
Member Society Represented reasons: (a) to determine whether the design of the

H. 6. Asmnius AFIPS questionnaire (format, phrasing and content of the questions)
has affected the validity of the results; and (b) to identifyCadr leL. ACM those sections of the questionnaire which should be improved,

Marclm L. D)avis IEEEA Gif similar surveys are undertaken in the future. This
M. alvlm OPMA IajIEE-Cexamination is based primarily on information from two
P.. (alvin Elliott IiPMA

sources: () the distributions of the actual responses, some of
J. Don (.ideck AC-MA which provide implicitly, some strong clues about the lack of
J. Ihii Maddein ACM clarity in the phrasing of, or adequacy of choice provided in,
I. l). Nrhaia (Chairman) IEEE- CG certain questions; (b) specific comments made by some
Simon Newman AIArthur I. Rubin SCI respondents in letters or on the margins of the questionnaire.

GENERAL REMARKS - OVERALL QUESTIONNAIRE
Quality. Leaving aside the question as to the content of some
of the questions, a number of compositional errors in printng
appeared in the production run. Except for the failure to cross

ACKNOWLEDGEMENTS out the last three digits of the Zip Code (already noted in the
The committee received valuable help in all phases of its body of the report), all these errors were in not properly

activities from various individual members of the pahticipating indenting sub-categories according to the desired hierarchical
actiitis fonivarousindvidal embrs f te prtiipaing order. These errors cans be seen in the sample questionnaire

societies. The committee wishes to gratefully acknowledge the included at the end of this appendix. Checking the responses

contributions made by all those who took an interest in its the end oa thes appe ar the e

work. to the questions containing these errors, it appears tha, the
vast majority of respondents detected them and made
allowances for them-scoring positions (boxes) for indicating

Special mention is due to: choices were placed correctly

Mr. P. Armer IAFIPS) Prof. A. G. Oettinger (ACM) Format. A number of respondents remarked that there was
Mr. R. A. Dickmann (ACM) Mrs. R. Swanson (AFOSR) overlap between some questions, and such redundancy
Dr. B. Gilchrist (AFIPS) Mr. R. W. Taylor (ARPAI required unnecessary additional effort on the part of
Dr. H. R. J. Grosch (NBS) Mr. K. W. Uncapher (IEEE) respondents in filling out the questionnaire. For example,

Questions 5 and 6 (EDUCATION) could have been combined.
The committee also acknowledges the encouragement provided Instead of the check boxes in Question 5, blanks could have
by Robert B. Forest, Editor of Dataination. been inserted and respondents asked, as in Ouestion 6, to

indicate the year they had received their degree(s). The remark
is well taken and the suggested format had occurred to the
questioinaire designers. However it was thought desLable to
obtain information on major subject in which degree(s) was
earned, which required a question separate from Question 5.
(This data on major subjects is available on magnetic tapes.)

Whenever it was possible to arrange a given question
either as "multiple choice" or with blanks to be filled in, the
designers chose the first alternative. The main reason tor this
was to minimize the cost of coding and keypunching and keep
over-all costs within the allocated budget. la some instances,
this objective was contrary to that of simplifying the task of
filling out the questionnaire.

DETAILED REMARKS - SPECIFIC QUESTIONS
Education

The !istribution of disciplines by Highest Degree (Chart
3) shows for the categry "OTHER":
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Associate of Arts 2 1%f. (," 1,555) The wording "direct involvement" also received negative

Bachelor 12% (of 20,865) reactions from some respondents. some of whom justifiably
Master 14% (of 9,402) objected to the absence of the catch-all category "OTHER" in

Ph D. 5.5% (of 2,256) 10 (a). The intent of the wording was explained in the main

body of the report where the findings on Question 10 are
presented. It is difficult to say whether "Budding of
Information Processing Tools" would have been better.

3. Question 11 dealt with Nature of Employer, and
These ate high percentages, which would seem to response was good (97%). Some respondents remarked that

indicate that the list of disciplines did not have adequate sub-categories of industries other than those directly

detail. associated with the information processing field should have

If Question 5 and 6 are combined, as discussed in the been listed explicitly instead of being lumped in one "ALL
previous section, the hst of disciplines can be :.xpanded using OTHERS." Prcli'inay versions of the questionnaire included

the intormation of Major Subjects. such industrial categories such as Raw Materials, Mining.

Construction. Wholesale and Retail Trade. Insurance,
Publishing. Public Utilities, Transportation. etc.

The Statistical Branch of the Bureau of the Budget.

L-mployment whose approva' of the questionnaire was required, pointed out
that asking a respondent to report the industrial category of

1. Questions 7 and 10 are redundant, i.e.. the information his employer is a notoriously difficult problem in survey work

asked for in Question 7 can be derived from the responses to and !'o standard classification exists! In the end, the

Question 10. This information is important primarily to the compromise made was to provide the super-category of

societies -it gives an indication of the gross composition of PRIVATE INIUSTRY and ask respondents to specify the

their membership with respect to the population of workers in principal product or service supplied by his employer. (These

the field of informatior, processing or outi le it. data were not analyzed because of the difficulty in encoding

The over-all response to Question 10 was good (96.2%, in responses for machine-processing.)
spite of its severe flaws in phrasing (see below). It seems safe 4. Questions 13 and 14 (response was 98% for each)

to assume that, in the future survey, the response would be present a potential problem of interpretation. Complex

high to a question similar to Question 10. rhen Question 7 industrial organizations have intricate vertical hierarchies and

could be deleted. it is difficult to either define or interpret the limits of an

2. Question 10 was the longest, most complex question in organization. Comparison of the distributions for the entire

the questionnaire. First, the data from indications of a population and for sub-populations by societies or formal

PRIMARY and a SECONDARY interest for each occupational education shows only small variances. Although it L,

specialty turn out to be difficult to interpret when no impossible to say precisely how respondents are interpreting

quantitative information is given, e.g., what fraction of the the word "organization", it is unlikely that the agreement

time is spent in the primary and secondary area? Such between these distributions is the result of diffcren.

breakdown could be deleted with no loss of useful interpretations distorting the true situation.
information.

Some respondents have remarked that the list of ,Salary andncome

specialties (and sub-categories within these specialties)
contains some areas that are very sparsely populated -several 98.2% of the responses received answered the question

respondents termed them as "esoteric." The principle on salary earned. A number of respondents who returned filled

guideline followed by the designers was to include at least all questionnaires, but did not answer this question, stated that

of the specialties of the dominant majority of the members of they felt this question was an invasion of privacy. (7 totally
each society without regard to the portion of the whole blank questionnaires were received with the same statement

population working in it. being applied to the entire questionnaire.)
other respondents commented that the list of Question 23 (additional income) was answered by 77'.'&

occ,.pational specialties was not detailed enough, or that more of the total. There were a few comments to the effect that the

information concerning each specialty would be useful, e.g., income intervals were much too detailed.

indication of programming language~s) used by the

programming specialists.
One alternative which should be considered in ftture

surveys is to separate the questionnaire in two parts. One part
would be common for all societies and elicit information on
broad categories in each urea of interest. The second pact
would be designed to the specific professional interests of each

society, and provide as much detail as the individual societies

are interested in obtaining.
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SURVEY
OF

INFORMATION PROCESSING PERSONNEL

CONDUCTED BY THE

AMERICAN FEDERATION OF INFORMATION PROCESSING SOCIETIES (AFIPS),

THE DATA PROCESSING MANAGEMENT ASSOCIATION (DPMA)

AND THE

NUMERICAL CONTROL SOCIETY (NCS)

IMPORTANT NOTICE

If you are a member of more than one of the partici-

pating societies. you will receive a copy of this
questionnaire from each society. In this case, you
should complete ONLY ONE form and destroy the
others. Your cooperation in this regard will help as-

sure the validity of the resulting statistics.

Sudget Sureau No. 22-S67003

"17 Approval Expires Sept, 30, 196



PErxSONAL DATA 1_ 1 I
15.20 21,26

1. What is your age? U _ I I I 1-1- ! I I I

F .7 under 25 yr. 6 [j 45.49 yr. 27.32 3338

L7,]25-29yr '715054yr I I 5 05 I y

[ 30 34 yr. 8 0i 55-59 yr. 39 44

A r-! 35 39 yr. -91[ 60-64 yr.

• 744044yr. . 65 or older CURRENT EMPLOYMENT

2. Sex 7. Is your job prima' ly concerned with computers, data processing,

9 1 (Male .2 L Female iniormation processing?
451 Yes 2 __No

EDUCATfON 8 If the answer to the above question is YES, with what type of
3. No ocomputing equipment is your job concerned?

Ncoege work (Check all applicab!e)

4 If you hold no college degree but have done college work indicate 46.1 ij Analog -, ] Digital .3 [U Hybrid

approximate number of semester credit fours accumulated:

' 1-49 2 50.99 37- 100-149 7_;150.j99 -{ - o'.r 200 9. For how long have you worked in the computer, data processing,

5. College certificate(s) and or degree(s) held anO discipline information processing field?

Asoc,te 47 1 Less than I yr.2 EJ l yr. -3 [ 2 yr. .4 7 3 yr. -5[ 4 yr.
4' Alts 1;ci lot'S Mas r'$ Octorale .6 5 yr. .-7 ..6 yr.. -8 _] 7-8 yr, .-9E 9-10 yr..-0L-1 11-15 yr.

Behav;oral and. or ii: 1 , 131 I _.r.3 -r 4 y-
Social Scier.:es x j over 15 yr.

Education 2 D - 2 2 q 27]

Engineering .3 L _ .[ -3,. 
3 L ,0. In what way is your work connected with computers and data

Humanities -4 . --7 ' 7] 4 '] processing equipment?

Information Processing ., Li -_ NOTE: Please review entries carefully before answering. Note
Sciences especially the three broad categories defining connection of work

Mathematics -including . - -. -6 [ . with computers (a) Directly Involved; (b) As a User; (c) Profes-
Statistics' sional Interest Only.

Rio-Medical Sciences F - i .7Physical Sciences -- .-6 - .2 . .8 (Please indicate one PRIMARY and one SECONDARY connection.)

Other (Please Specify) -9 L I .9L 1 .17 9 (a) Directly Involved Primary sec,.n4i
ENGINEERING

Circuit, Component and Logical Design I 1 49 1 []
6. Please indicate in the space below the MAJOR subject and year Computer Architecture -2 [ .2 El

in which certificate(sl and or degree(s) was earned.
Manufacturing .3 El .2

Field Engineering -4 [] -4 C]
MAJOR SUBJECT YEAR OF DEGREE ,Seivice, Maintenance, etc.)

of At Bachelor matt D, octorate PROGRAMMING

19- 19- 19-- 19-- Systems Programming -5 E] . El

19 19 - 19- 19-- Programming Languages and/or 6] .6

Translators

19 19__ 19 __ 19- Scientific and Engineering Applications .' 0 -1 El

Business Applications -e El El
19 19 -19-9 1919__ Artificlal Intelligence -9[7 .El

Research -o El -o El

19 _19.- 19-- 19_Research_000__Numerical Control x [] 0 -



Primary Secftary

SYSTEMS ENGINEERING/DESIGN 50- 10 52.1 ] -6 El EDUCATIONAL INSTITUTIONS
FEDERAL GOVERNMENT

BUSINESS SYSTEMS/PROCEDURES
ANALYSIS .2 - 2 -. Military-Active Duty

LANGUAGE DATA PROCESSING -8l Civilian Employee
Computational Linguistics .3 -3 C] .9 E STATE OR MUNICIPAL GOVERNMENT
Machine Translation .4 4 0 -0 El OTHER (Please Specify)

LIBRARY AND INFORMATION
RETRIEVAL -l s El 12 In what majr- - mponent of the organization do you work?

COMPUTER AND/OR EAM (Check onl. I

OPERATIONS 55-1 Marketing

Management of Facility 6 El C ] -2 El Finance

Equipment Operation -7 [ -1 - El Engineering
Scheduling and Procedures E lD .f -4 Manufacturing

INSTRUCTION/TRAINING .5 E] Administration and/or Personnel
Hardware Systems .9El -. -E Research & Development
Haorar msng .0 D 0-7 Computing, Data Processing or Information Services
Proramiong El 0l X(Check this box only if Computing, Data Processing or

Operations xEl 1 r-l Information Services is not included in any of the pre-
SALES AND/OR MARKETING y E Y ] ceding components.)

(b) As a User - El Education and/or Training
SCIENTIFIC AND/OR -9 E] Student Body

ENGINEERING PROBLEMS Si'E - El o El Professional Services and/or Consulting

BUSINESS AND/OR ADMINISTRATION
PROBLEMS -2 -2 El1 x E Other (Piease specify)

OPERATIONS (PROCESS CON [ROL
REAL-TIME OPERATIONS, etc.) .3 El -3 E

NUMERICAL CONTROL -40 4 [

STUDENT .s .5 s El 13. What is the approximate size of the orpinization by which you

OTHER (Please Specify) -6E -E] E are presently employed?
.' El 1-10 2El[ 11-50 .3El]51-100 -4 []101-250 .-5El251"500

(c) Professional Interest Only, Because of 5 El 501-1,000 - 1,001-2,500 E l 2,501-5,000

Possible Implictlions For:

CORPORATE OPERATIONS .7 El . -9 [] 5,001-10,000 0 [ Over 10,000

GOVERNMENT OPERATIONS -8'- .8 []

SOCIAL INSTITUTIONS .9 -9 E 14. What is the estimated number of employees in your organization
who are directy involved in computer, data and information

11. Check the category which is most appropriate tor the organiza- processing activities?
tion by which you are presently employed. (Check one) 57-1 E 1-10 -2 El 11-25 .3 E 26-50 4 [] 51-103 -5 C] 101-250
4.1 (- SELF-EMPLOYED* -6 -l 251-500 -7 El 501-1,000 -8 L] Over 1,VXYJ

PRIVATE INDUSTRY O1 BUSINESS* (including Non-Profit
Institutions)

-2 F, Computer and/or Electronic Accounting Machines Equip- 15. Number of years with present organization.
ment 'E1l 1 yr. -'l 2 yrs. -[] 3 yrs. 4El4yrs. -1E5Eyrs.

-3 E Computer Services -6  6 10 yrs. -7 L[ I1-15 yrs - [E 16-20 yrs..9 ] 21-25 yrs.
.4 ] Technical and/or Scientific Studies -0 El Over 25 yrs.

I E. All Others

16. Number of industrial, governmental or academic organizations

Please specify the principal product ot service supplied by worked for full time since entering the computing or data pro-

your present employer (or yourself, if self-employed): cessing fld
sg 1 F-22r 2-3 3 .4 _ 4-S1[--5 - 6Cjt7 -9 0_-8

-r E' 9 -0 L J 10 6 ] Over 10
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17. If you are listed by your employer on his organization chart as 23. Please indicate additional annual inconme derived from non-pri-
being in a superviscry position, indicate the total number of mary occupation or professional activities, including professional

people over whom you have supervisory responsibility: fees, bonuses, overtime, royalties, etc.:

60-1 [_j I -; [j 2 5 -3 [-6 10 -4 _11-40 5( 41-100 71 1 Less than $100 731 E $12,000-13,999
-2 El $100499 .2 [] 14,000.15,999-f, j! Over 100
.3- 500-999 -3 [] 16,000-17,999

18. Your current work location. 41 1,000-1,499 . E] 18,000-19,999

If "' *J.S. indicate your Zip Code F T F r 1 J-6 1,500-1,999 .5 E 20,000-21,999
1j t -6 El 2.000 2,999 .6 L] 22,000-23,999

6163 El 3,000-3,999 -7 , 24,00025,999
If in Canada, in what Province L- E4,000-4,999 . E 26,000-27,999
It foreign, in what country -9 E] 5,000-5,999 .9 D 28,000-29,999

SALARY AND INCOME DATA -0[] 6,000-6.999 . L 30,000-34,999
72-1 El 7,000-7,999 74L l] 35,000.39,999

19. How many actual hours per waek do you work on the average for -2 El 8,000-8,999 -2 [-j 40,000-44,999
your employer? -3 El 9,000-9,999 -3 El 45,000-49,9,9
64-1 L] Less than 35 -2 [] 35 -33 [] 4045 4. E] 46-50-s E] 51-55 -4 El 10,000-11,999 -4 El Over 50,000

.6 L-1 Over 55

F doPROFESSIONAL ACTIVITIES20. How many working days of paid vacation do you receive each PRFSIN LATV IE

year t 24. What professional licenses cr certificates do you hold?6 1 E., Less than 5 -2 L] 5-10 -3 E] 11- 15 .4E] 16-20 -5 E] Over 20 s I [] None

-2E] Certificate of Data Processing (CDP)
21. Please indicate current basic annual salary or income derived -LL] _ Professional Engineer's License

from primary occupation or professional activities (Do not in
clude bonuses, overtime, or other extraordinary income.) . El Other (Please specify)

2-1 0 Less than $6,000 -699 .2 $18,000-18,999 25. What is your professional society and or association member.
-2 El 6,000-6,999 2 E 19,00019,999 ship? (Check ALL applicable)

.3 ]l 7,000 7,999 -3 El 20,000-21,999 76 1 Ej ACM -2 L AOI -.1 AMTCL 4 [ DPMA 5 F IEEE Com
- El 8,0008,999 "4 El 22,000-23,999 puter Group -6 [ NCS SCI - I] SLA
-5 El 9,000-9,999 .5 El 24,000-25,999
-6 El 10,000-10,999 -6 El 26,000-27,999 26. Indicate the number of other professional societies of which you
.7 E] 11,000-11,999 . -] 28,000-29,999 are a member.
- [] 12,000-12,999 .8 E] 30,000-34,999 770 E] None -1 l 1 l 2 - 3 4 L] 4 -s L Over 4
"9 El 13,000-13,999 91- 35,000-39,999 Please list these societies. (Do not use abbrev:aticns)

-E l] 14,000-14,999 -o E] 40,000-44,999
67-1 [] 15,000-15,999 69-1 Fl 45,000-49,999

-2 El 16,000-16,999 -20 Over 50,000
-3L] 17,000-17,999

22. Academics please check one of the following:
Income range checked in previous question was for:
70-1 [ 9-month academic year

-2 l 12-month period

Return in enclosed envelope to:
AFIPS
P. 0. Box 30160
Washington, D. C. 20014
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APPENDIX C !1, PROCEDURES
A. Receiving

CUC PROCEDURES FOR 1. Mail is picked up at the post office by the

HANDLING SURVEY QUESTIONNAIRE Project Manager and postage receipts are filed by

GENERA. him in the project file.

A. 1. A post office box (30160) in Post Office 2. Prepaid mail is retained by the Project Manager,

20014 has been secured for the single purpose of who takes it directly to the project office for

the receipt of AFIPS questionnaires. There are two processing. "Postage due" mail, which is batched

keys to this box: one held by an assistant manager by the post office, is placed in mail bags by the

of the Washington office, the other by the Project Project Manager, who then delivers the bags

Manager. The Project Manager is the only person directly to the prcject office for storage and

authorized to receive AFIPS mail at the post subsequent processing.

office. B. Opening

2. All mail opening and coding of questionnaires 1. Prepaid Mail

is done in the project office where all of the a. Opened by the Project Manager only and

project material is stored in files or folders, envelopes, marked or unmarked, are immedi-

3. All keypunching/verifying is done in the ately destroyed by him.

keypunch room, wnich is located near the project b. Any enclosures are removed from the

office. When keypunching/verifying is in process, a questionnaire and filed in folders which

RESTRICTED sign is placed on the only entrance identify the organization; e.g., ACM, IEEE.

to this office. If, in the course of c. Questionnaires which bear notes or markings

keypunching/verifying, at least one member of the other than those prescribed are extracted and

project team is not present, all project materials filed separately by the Project Manager.

are returned to the project office and picked up d. All other questionnaires are then batched

again when necessary. Keypunching/verifying will and filed preparatory to further processing.

be accomplished at specified times during which 2. Postage but (Bulk) Mail

no other general keypunch work will be done in a. Received by the keypunch/clerical super-

that office, visor in batches of approximately 100 and

B. C1 C Facilitie; opened by her or her two keypunch operators.

1. Our Washington office has a SECRET facility b. All envelopes with return addresses are given

clearance, directly to the Project Manager for destruction.

2. Although CUC occupies office space on three c. All other envelopes are destroyed by her or

floors, all AFIPS Survey materials are being her two assistants.

processed on the same level of the building. d. Any enclosures found within the

3. A locked project office on this level has been questionnaires are collected by the keypunch

established for the project manager. All project supervi...r, who delivers them to the Project

materials are stored in this office, which is loczed Manager for storage.

near our data preparation facility and computer e. Any questionnaires which have identifying

but is, however, in the rear of our office space marks or noz--s written on them are treated as

where there is very little outside traffic. in item d. above.

C. lersonel f. All unmarked questionnaires are

1. Mr. Frank M. Leonard is serving as Project appropriately folded, rebatched and returned to

Manager. He reports directly to Mr. Richard the Project Manager for interim storage.

Clikeman, an assistant manager of the Washington
office. Mrs. Josephine Lewis supervises all
keypunch and clerical activities and reports to Mr.
Leonard on technical project matters and
administratively to Mr. Clikeman.
2. At the present time, access to the questionnaire
information is linited to Mr. Leonard, Mrts. Lewis,
two keypunch operators/clerks, and Mr. Clikeman Ill. PRE-PROCESSING
(need-to-know only). A. 1. Unmarked questionnaires enter the job stream
3. Only the Project Manager and the Manager oJ in batches of 100. They are edited for legibility
our Computer Time Sales activity, who is and valid response. Certain open-end questions are
responsible for all facilities on this floor level, have coded.
keys to the project office. 2. Samples of coded questionnaires are checked
4. The project office is kept locked whenever an for validity by the Project Manager.
authorized project team member is not in the B. Coded questionnaires are keypunched and
office. keyverified.
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C. To date (December 20, 1967) questionnaires c. Random verification of all other questions with
which have identifying markings are in a wait state file pending additional verification where the spot check showed
AFIPS decision as to their disposal, which can take one of any additional need.
three forms: Following the verification procedures, straight

1. lb use as they are, in which case they will enter tabulations were produced for all questions as an additional
the normal job stream; check upon the production of invalid codes. Straight
2. To be destroyed directly; tabulations indicated that the rate of production of invahd
3. To be transcribed onto blank questionnaires, codes in all cases was less than 10 out of 30,000.
the originals being destroyed.

D. Questionnaires which have been keypunched and
verified will be returned to the Project Manager for storage.

E. Punched and verified data cards will be given to
the Project Manager for interim storage.

F. I. After all ques:ionnaires have been punched and
verified, the data will be transferred to magnetic
tape (column binary). The Project Manager will be
present to insure security.
2. Data cards and data tapes will be returned to
the Project Manager for storage.

IV. PROCESSING
After all data has been converted to magnetic tape and

after processing specifications have been defined, the Project
Manager will draw up the requisite parameter cards and
personally supervise the tabulation of the data. All project
materials wili be held by the Project Manager at this point.

V. DISPOSITION OF PROJECT MATERIALS
A. All post office receipts will be mailed (registered

mail) to AFIPS headquarters each month, per conversation of
December 15, 1967

B. At the completion of all pre-processing, namely:
edit and code, punch and verify, card-to-tape, and cleaning, aU
questionnaires and data cards will be shipped by the Project
Man. r t r. " eadquarters. re -istered and insured.

C. Pending AFIPS negotiations with the member
societies, the data tape will be held for further post-processing.

D. All enclosures (letters, notes, etc.), together with
all tabulations and statistical output, will be hand-carried by
the Project Manager to Mr. 1. D. Nehama, AFIPS Committee
Chairman, for analysis.

KEYPUNCH VERIFICATION PROCEDURES

At the start of keypunch operation, verification was
100%. That is, all output from all keypunchers was verified.
After a sufficient number of questionnaires had been verified,
to allow the keypunch supervisors to determine the
probability of error for each question, partial verification
procedures were instituted as:

a. Complete verification of the first half hour of output
for each keypuncher each day.

b. Complete verification of all questions shown likely to
have unacceptably high error rates.
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