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- An E\‘/aluatlon of 1970 Census Occupatjonal Classification )
The Postcensal Manpower Survey Census Match Study
INTRODUCTION ; ’ ensus aganst the PMS procedure was tantamount to con-

_ The Bureau of the Cepsus ,;s continually involved yn efforts to
evaluate and improye its occupatronal classification, systemtThe
1972 Postcensal Manpower Survey (PMS), conducted by the
Bureau under‘the sponsorsiup of the National Science Founda-
tion, enabled the Bureau to make a significant contribution to
+this ongoing effort. This report presents the methodology and
substantive results of a study, kmown as the PMS-Census Matgh,
that attempted to take advantage of ‘this opportunity

., The sample for the 1972 PMS was chosen from amgng
persghs who had been "identified 1n the 1970 _ Census of
Population as 'being in selected engineering, scientific, and
technical occupations in the 1970 experienced civilian labor
force (ECLF). Each person” had been clerically coded to a
detalled 1970 census occupational category on the basis of
. refhies to a set of questions about '‘current or most recent job .
activity.” In the 1972 survey, these persons were asked. to
respond to a similar set of questions about their 1970 job. Each
person, however was also requested to select the most
appropriate detarled occupational category for this job In this
way, two classrfrcataoms of the respondent according to occu
pation 1n 1970 were made available It was possible to compare
the person’s census and PMS categories, and to use the
comparisegQ_to judge whether the person had been correctly
classified 1n the census.

A person’s PMS classification, of course, either agreed or
disagreed with the census classification. When it agree‘d} in
creased confidence could be placed in the belief that the census
had coded the perdon into an occupational category that
accurately reflected the kind of work he or she was dorng
When, however, 1t disagreed, a doubt arose about the vahidity of
the censuy classification. This doubt woul remarn until th
reason_ for-the difference could be established. It was assumed
that one possible cause of disagreement could arise when the
person’s occupation was described in the PMS différently from
the way i1t was described 4n response to the census questiors
Further research on such cases would reveal whether the census
response or the PMS response had provided a more accurate
identification of the person’s occupation I 1970, or whether
the descriptions were in-cenflict to such a degree that the more
appropriate idgntification could not be determined. Also, 1t
could be that the census dnd PMS descriptions were essentially
the same but diffetences in the way the descriptions were
collgcted or categorized had led to the occupationdl classi
Fication differences. . .

3

SUMMARY OF OBSERVATIONS

Certain strengths and wea!knesses of the census occupational

classificationusystemn were revealed when it was placed against
,  the background of the PMS system. Additibnally, placinggthe

-
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trasting two different methods of classifying occupations:”the
census method, in which cleuca(coders translated responses

into occupational categories, and the PMS method, in which the -

classification was done by the respondents t,hemfselves. This
contrast was especially important for its inSights |nt0 the pitfalls
of the PMS approach and the ways such prtfalls might be
“avoided. R
In particular, the following observations,

pational, classification systems, were made during. the study
Their meaning will become clear to' the reader once further
sections of this report are read. The first six observations are.
related to the census system, the last three, to the PMS system)
: ’
Observation 1. It should be stressed to the census coders
that information 1n all sections of/pe census occupationat
question should be considered beforé they assign an occupa-
tional code. Frequently, the coders placed a respondent in an
occupation based solely on thg written entry in question 34a
{See illustration A), this practice led to misclassification errors, -
especially when the respondent supplied insufficient infornva-
tion_in guesfion 34a. Thus, any proposal to reinstate the
“cascade rule,” (see page 9) or any variation of 1t, should not
be appgoved. ’ M S
Observation 2. An extensive examination should be con-
ducted concernmg the use of the lowest-code rule (see page 9)
n assrgnrng occupational codes® to Tespondents whose jobs
h managerial activities and activities related to
cific occupations such as electrical engrneerrng Because of
the lowest-code rulew the;gspondents weré'arbrtrarrly assigned

ny,

to particular scientific or engineering occupations, rather than,

to managerial occupations. A better approach may'be the use of
the jop 'trtle section {(question 34c of illustration A) as the
deciding factor. A respondent who enters a job titie that is
consistent with the managerial activities reported in question 34b
should be_classified into a managerial occupation Otherwise,
the person.should be coded to a specific scientific or engineering
.occupatiog.  ° : ‘a . ‘ . -

.

Observation 3. Extensive research needs to be done on the
major occupational group,
and analysts,” since a significaat number of persons are
improperly classified wto this group. The major cause of the
problem 1s the failure of respondents to differentiate amonrg the
various kinds of systems analysts, such as "business’’ systel
analyst or "computer” systems analyst. One partral solutron
‘may be the use of industry requirements. For example, .a
respondent could be classified as a computer systems analyst If
the written entry (or entries) 1s “‘systems anal';/st” and the
industry code is either 189 ("manufactur‘rng, electronic com-

-
-

concerned with *
. apecific means ©of improving the” Census and the PMS occu-

"operations and system researchers A
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“specified* under the occupation-“‘computer syste

g . . . .

“puting equipmént’’) or 739 (““computer programming services’).

Another yssfblc,(—solution is to classify ”syster:’analyst, net

analyst’’, of
course,doing s¢ could mean thqt’ sbme persons who legitimatel\\/
belong¥o the group ™operations and systems researchers and
analysts™ would be misclassified.

Observation 4. A further examination should be made of
certain occupational titles that were identified as problem areas.

- The following are some examples:

a. There does not seem to be any real difference between

the title ““mathemafical actuary’’ (now included under .
036 mathematicians™) and the title ““actuary” (now

incldded under 035 actuaries”).

b. “Psychiatric social -worker” should be an occupational
title under “psychologists’ rather than under “‘social
workers.” Many psychiatric social workers coded them-
selves to the occupation ”psyéhologlsts” on the* PMS.
Also, many reported on the PMS that their major field of
study was psychology.» :

¢ Some of the occupational titles, such & “‘wildlife
biologist,” “fishery biologist,” and “plant/pathologsst,”
could be moved from the occupation “‘agricultural
scientists”’ to ‘‘biological scientists.”” This change may

Ty make the titles under both of these census occupations

" more homogeneous: S

a

. d. The job title ““financial analyst” might be placed more
appropriately under the occupatfon “‘accountants’ than

*. under "economists.”” The PMS\ indicates that most
financial analysts identified themselves as ““accountants’’

f as “‘economists.”” Furthermore, most of these
reported. in the PMS that their major field of

Observation §. The respondent who‘reports a dual occu-
pationin every part of qugstion 34 should* be placed Ipto a
residual category rather than into either of the specific
occupations. For example, the entry “‘programmer-analyst”

“should be coded to ‘005 computet specialists, not elsewhere

classified,”” instead of to “003 computer programmers’’ or to
004 computer systems analysts.” An occupational title
”p‘rogrammer-analyst” should be added to the list of titles for
the occupation ““computer specialists, not elsewhefe classified.’

Observation 6. Some occupational titles should be added to
the, census classification scheme. ‘‘Marketing representative,””
“micrGscope operator,” and “behavioral science teacher’’ are
‘additions that should be made.

5
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Observation 7. Most PMS :oding errors involve colyge and
university teachers of engineering and science who failed to
code themselves to their speéiflc fields of engineering or science
as instructed on PMS List C (See appendix A). Instead, these
persons placed themselves into the occupational category ‘451
teachers, college and university, excluding engineering an
science.” A possible solution would be to underscore th

instruction “including college professors and instructogf’’ which ™

Q '

RIC .

Aruitoxt provided by Eic: R

is stated on List C after each of the major engineering and
scientific occupational groups. Another suggested solution 15 to
change the present code 451 category to read "'Nonscience and
nonengineering college and.university teachers (Engineering and
science,teachers, see codes 401-432 above).”

) Observation 8. A substantial proportiogt of the mismatches
occur because of structural differences between the census and

* PMS classification schemes. The limited size of the 'PMS

occupatibnal coding list is probably the major reason. As
explained in a later section, ‘the PMS classification scheme did
not provide the respondents with the occupational titles, such as

“financial analyst,” included unde; “the List C categorjes, .,

whereas the census did provide these tigles to thg census coders.
Thus, respondents often misclassified their occuphtional titles in
the PMS. One possible way to minimize these PMS misclassi-
fications would be to add some examples of th propriate
_occypational titles to each of the PMS occupational categores.
For'example, the occupational titles, ”botamst,” “entomologist,””’
”bacterlologist,’? could be listed next to the PMS occupational

category'>biological scientists.” This listing would be especially-

helpfyl to respondents who are trying to determine whether
they Belong In one of the residual categories of List C, such as
“other social scientists.” ’

Observation 9. Many respondents incorrectly. used PMS
residual categories (codes 412, 416, 428, and 432) when their
occupational titles were included ynder specific PMS occu-
pational categories. It is hoped that the suggestion made in
observation 8 will prevent some of these misclassifications. It
may, however, be advisable during the processing stage of future
PMS surveys to verify clerically a sample of cases in whicQ_Athe
respondents use residual categories. This verification would give
the analyst some data concerning the reliability of the counts in
these residual groups.

BACKGROUND OF THE STUDY D

’

The official title of the 1972 Postcensal Manpower Survey
(PMS) is the 1972 Professional, Technical, and Scientific
Manpower Survey.” The survey was f:onducted by the Bure’at] of
the Census-during the spring’and s&nmgr of 1972.1 The sample
for the survey was chosen from amonﬁ persoﬁs enumerated on
either a 15- or S-percént sample questionnaire in the 1970
census.? The sample included approximately 97,000 persons
who had been classified by the 1970 c'ensys as beikg in the 1970
experienced civilian labor force (ECLF) in one of 64 target
occupations. This study is restricted to those members of the
$ample who were in one of 44 engineering and science
occupations and who reported their 1970 occupation in the
1972 PMS; there were approximately 35,000 such persons.

The occupational classifications in the 1970 census are based

upon Tesponses to items 33, 34, and 35 on the 1970 census

questionnaire. Thaese questions are reproduced in illustration A.
—— e H

T For detailedinformation on the surve\'/,, see U.S. Bureau of the Census,
Characteristics of Persans, in Engineering and Scientific Occupations:
1972, Teghnical Pgper No. 33, U.S. Goveinment Printing Office,
Washington, D.C. 1974. - ¢

2See U S. Bureau of the Census, U.S. Census of Population & Housing,
1970, Procedural History, PHC(R)-11, Washington, D.C. 1976, Chapter
15, for a desocription !oLzhe various qugstionnaires used in the 1970
census. - -
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publication, 1970 Census of Populatlon Alphabetical Index of
industries -and Occupations. Parts.of this system essential to an
understanding of this study a@plained in the following
sections of this report. N -

The 1970 PMS 'occupational classifications are based on
responses to item 22 on the PMS questionnaire. This item, along
with related PMS items, js shown in illustration B. ltem 22
asked the respondent ;c%)ecify the kind of work being done in
each of his or her thre¢ most recent jobs, begi\nn'ing with the job
held in 1972 (or nearest to 1972, if the respondent was not
working in 1972) and working backwards. The person’s occu-
pation d}xring the time pert mparable to that of the 1970
census was selected frofa this- job history. Respondents
answeged item 22 by entgririg a code and a description from the
refergu‘:e hst (List C, rebroduced in appendix A) that accom-
panied the PMS questighnaire. The essential features of the PMS
occupational classification system are also explained below.

Table 1 presents a distribution of the 1970.census science or
engineering occupations of the PMS respondents in this study,
by their detailed occupations in 1970 according to the 1972
PMS. Had the PMS and the census classified persons into

- corresponding categories, all cases in the table would be within

cells located “on the diagonal. This study was undertaken to
learn- why significant numbers of cases a'r'e located in off-

~\diagonal cells.

E

" category ‘“‘egconomists,”

This research does not permit statements about the overall
acturacy of the census figures on the number of persons in each
of these science or engineering occupagions. For a particular
censds occupational category, the study was concerned only
with the cases for which ‘the PMS classification was In
disagreement- (1.e., the off- duégonal cases). Since’ the PMS
indicated that these cases did not properly belong in the census
category, the cases were reviewed and the most appropriate
classmcatlon of PMS and.census responses was determined.
Other census occupational groups, however, were not viewed for
evidence, based on the PMS, that some of their members should
have been classified to the census category being examined. Nor
were the on-diagonal cases reviewed for evidence of misclassi-
ficétion_ in either source. The study, then, was one-sided; and

the PMS estimate.of how many persons belong in a census )

category is wnt{un the scope of this research, bounded on 1ts
upper hmlt by the number in the particular census occupation
and on its Iower himit by the agreement cases.
- e / ’
CORRESPONDENCE BETWEEN THE CENSUS AND
THE .PMS OCCUPATIONAL CATEGORIES )
' ¢

The first stage of the research was to establish the corre-
spondence between th'e census “and the PMS _occupational
gptegories. The PMS categories equivalent to each census
category were determined; this correspondence or equivalénce
was established 8t both the major-group and detailed lévels of
occupat\ional classificati'on. The census detaited occupational
for example, ‘was considered to be

3THe full citation 45 U.S. Bureau of the Census, 1970 Census of
Population Alphabeti index of industries and Occupatlons U.s.
Government Printing Office, Washington, DC 1971

NC | '
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" Persons were classified according to the system described in the

.

lllustration A ]

33-35. Current or most recent job actiity Q

Describe clearly this pesfon's cheef job actusty or lmxmeu
last week, if any If he had more than one job, describe
the one at which he worked the most hours

If this person had no job or business last week, gre
information for last 106 or busimess since 1960

. For whom did he work? If now on active duty in the Armed

. What kind of business o industry was this?

Industry

Forces. prnt "AF" and skip 10 question 36 -

/

-

(Nameo/:.ompany busmess organization, oro:heremp/oyn)

Describe activity at lucatron wbere empluyed
s
.
.

{ Fur exarr;plei Juntor bigh school vetail supermarkes. datry /ﬂm.;
TV and radio servie auto assembly plant. road construction)

c. Is this mainly— (4l one cnele) ,
Manufacturing Retail trade
Wholesale trade “Other (agruulture woniirucion,
sertice governnient el(\')
34! Occupation
a. Whatkmdofmrkmhedomz’ =

>
v

(Fw (xamp/( Ti yrpumuau :eumg mmhme upemlor meypamler

vl engineer farm operaior, farnt hand  yunior high Euglish teacher )

b. What were his most important activities or duties?
- \ / g .
}Fm ;x;rzlﬂt ) T_y};J - ie;p] account books _flle; sells cary, )
operates printing press. cleans buildings, foushes concreie) R
c. What was '
his job «
title?
,,,,,,,,,,,,,,,,, -- o .- -
35. Was this person— (Fill one circle) =

l

Employee of private company. business, or
_individual, for wages. salary. or commissions

Federal government empIOye'e V.
State government employee

Local government employee (cuty cannty el )
T —— »
- \
Self employed 1n ownrbusiness, .
professional practice, or farm—
Own business not incorporated .

Owsasbusiness incorporated

Working without pay in family bésiness or farm

equivalient to the
. the major
to the major PMS group “‘social s¢ientists.”’

mi

sts”’

»

tailed PMS occupationai category ""econo-
nsus group ‘‘social scientists’’ corresponded
The correspondence

between the two classification systems is shown in example 1

and by the didgonal of table 1.

9
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IHlustration B ) : ' ‘
< v
N . N Port IV - EMPLOYMENT PROFILE .
In this gan of the questionnaire we are asking questions about vout last THREE civihan jobs beginning with the major job vou held last week (or the last jo® vou held!
and working back Plgase include oll jobs not just scientific ur technical jobs  In ansnening these questions consider o chonge i 1obs 1o hove occurred if there waye
sigmificant chonges in your duties, level of responsibility, or occupation even thuugh you may havs continued wogking for the vame emplover  Please answer each question
for all theee jobs I vou had more than one regular job last week report on the one whith you considered to be YUUT primany of most imperiant job  (Information about
second current regular job should be reported ia quesiion 35 )
» LAST CIVILIAN JoB SECOND TO LAST CIVILIAN JOB | THIRD FO LAST CIVILIAN JOB
Job held last week or most recent job < . ’
. Job A . Job B Job € .
20 For whom did you work? , Name Name Name

N
Name of cempany. busmess. organization 80vrmmrnl
agency, of other emplover {or self emploves

‘. ity or . ounty 11\1‘ l- {y or :oun'lv_ 112' l City of county 113[ 1 I

I vaton whete vou were emploved

- S v l |
. , tate foreign country ‘114 . Sate forrign Country 115 State foreign ( ountry 1161

"

-

21 Whot kind of business wos this? < 117]( ode Descripgon 118|[¢ ode Description 119} ¢ vde [llv-s. fpfion
Enter code and description from Eist B If the organization 1 41 It |
conducted s dctivities at dyferent loc stions entet the . T
descniption of the activity at the locaton whrere vou * ° 5
, were emploved . .
> 22 Whot kind of work *"; you doing? ] 120 Code Deacnipt cn “ T121 € ode De&cription 122{( ode Bescniption
@ Fnter code and desiriptron from | ( ~ ‘
o 11 L1 L1
) - x
o N . o
9 .
A S
23 Whot were your most ymportont octivities or duties? 123] I 124[ . 125' I
For rxample  design elegtromt mechaniams in the .
industrial insteument anddstry  or (rach eleentary ani . - 2
advanced courses in phveics or gather and analvze
statistical data on wholesale price movements -
—_— L3 '
24 Whot wos your 1ob title? - . v +
3ien T — ——
L
. -~ .
.
- Al
M .
26 Were you primorily - N (Mark only one box) (Mark only one box) (Mark qn!y one box)
t — Emplovee of privote company business or individual
for wages. salary or commissions? 132 ' 133 3 134 '
' 2 - bmployee of nomp(voln Organization (rxcept governments’ 2} 2 2
3 - Federol Government employre? 3 . 3 3
4 -~ Stare government emplovee? 4 ; 4 4
s - Locol government emplover (c1tv county pt¢ 1? s s s
Self employed in own busineas profrssional practice or farm - .
. ¢ — Own business - not incorporored? [ 6 . 6
7 — Own business - «ncorporated? . 7 7 7
¢ - Rorking without poy in family business or farm? < [} [} [
) 27 0 you u‘uohy work full time or port 1ime? 135 ' A Full time 2 Part uq 136 v kuliume 27 Part-uime 137‘ { JFoll-ume 2 | Partume
28 Between whot dotes did you hold this position? From From From . hd
(Enter month and year for cach job) 138 B 139 140
To To . To
. . 141 x " ] 0r last week 142 143 -
. correspond in the PMS and census are known as '‘matches”, occupatlfznal group was then diwded into major-groug level and
> . K
those whose occupations do not_correspond are ‘‘mismatches.’’ detaled-ltvel mismatches. The dRtailed-level mismatches are
The mismatches were the focus of this research. Table 2 cases whose major occupational calegory In the census Is the
presents é,distﬂbution of matches and mismatches within each counterpart of their major occupatidnal category in the PMS,
detailed census occupation. i but whose detailed occupation in the one is not the counterpart
° . . 5 . 4 .
- ! of their detailed category in the other. The major-group level
THE SAMPLE. mismatches are cases whose PMS and census categories do not

agree even at Jghe major-group level. Table 2 shows. the
distribution of major-group and. detailed-level vmsmatches
within ea\ch detailed census occupation.

" The total number of mismatches was 19,620 out of a universe
of 34,938. In choosing the sam;l& for the study, thegse
mismatches were first separated according to six major census

occupatidbnal groups: (1) operations and computer specialists, The mismatches were separated into a total of 12 sampling
(2) engineers, (3) mathematical specialists, (4) life scientists, (5) groups—the ‘major-group level mismatches and the detailed-level -
physical sciehtists, and (6) social scientists. Each major} census mismatches within gach of the six major occupational groups.
~ - .

Q
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The sample, approximately 1,260 cases, w,as" chosen by a
random sampling technique within each 8 these sémp\hn‘g
groups. Table 3 presents the total number of sample cases
within each of the 12 sampling groups. Appendix F provides a

further explanation of the sample desi gn. 3
'

REASONS FOR DISAGREEMENT

The occupational classification that each case recerye'd in etther
the tensus or the PMS was ‘the output of the respective )
classification system. To discover why these

occupatlonél
" outputs differed, the response, which was the input to each
system, and the classificatlon systems themselves had to be
examined. Each classification system consisted of (1) a collec-
tion vehicle (1e., the questionnaire), and (2) a method for
converting the response into a threeidlglt occupattonal code.

nd 24 on mﬁ PMS

1onal questfon, the
ent was free to choose his or her own Words and was not
to a predefined list of occupational escrmtnons For

S to clanfy thgmeaning of

r m the point of viey is study,
the replies | and 24 were essential omplete *
.understanding e~information about “kind of work’* that

the.respondent translated into a code in item 22.. A contrast to

the open-ended census question, PMS item 22 had a limted’

number of response possibilities. The respondent was asked to
enter a code and an occupational description from List C (see
appendix A) in answer to the question *“What kind of work were
you doing?”" PMS respontes were not entirely restricted to
reference list categories, however, because L|st C provided
resrdual.categones the respondent could use if none of the listed
descriptions accu?ately described the occupation. Therefore, thé
PMS response contained elements of the PMS classification
system because the codes on List C were used in both. the .
response and, as discussed In‘the next section, in’the PMS
classification system. A procedure using the information s all
. three PMS items (22, 23, and 24) was employed to separate the

PMS classification system-elements from “the response, so that-
an unadulterated PMS response could be compared with the .

census response. This procedore is explained in appendix B.

-

THE CLASSIFICATION SYSTEM: COLLECTION
VEHICLES

* i

Item 34 on the census questionnaire was part of a battery of

ERIC | .o
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questions (see |Ilustrat|on A) dealing with the personss current
most recent job actrvnty Each person in this study was
identified as being employed in 1970, and thus, should have
answered these gquestions according t/_m.e instruction to
“describe cIearIy {hs or her) chief Jjob attivity or busnness last
week, if any.” The data concerning the census oocupatron refer,
therefore, to the caIendar week prior to the date on which the
respondent completed the questionnaire or wa' interviewed by a
census interviewer. Because thé week of enumeration was not
‘the same for all persons, the reference .week for the occu-
pational data is not entirely umform. if the respondent held
more thah one job during the reference week the one at whlch
the most hours were worked was to be desgribed. .-

In contrast to the census, the PMS collected occupa ational
data as part of a series of questions that asked the respondent to
_ provide a<job history (see illustration B). The respondent was to

» answer questions concerning the last three civilian jobs, be-
ginning with the ma;or job heId L;st week (i.e., the week prior to
the date on which the questlonnalre was filled out) and working
back in- time. In a\nswerlng the questions, the person was, to
consider that a change in jobs had occurred if there were
significant changes In duties, level of responsibility, or occu-
patioR, even f these was’ no change 10 employ;er If the
respondenthad more than one regular job, the job consudered to
be the primary or mgst imMportant®ne was to be reported. The
censds gave the persen a yardstick for determanm/ primary job
{re:, the one at which the greatest number of hours were
worked), but the PMS left the determination up to the
respondent’s own considwé&E:p of “most important’” job.  «

¢

ON SYSTEM:
SCH EMES

“THE CLASSIFICA
CLASSIFICAT)

The frnal step in the occupational classrfrcatnon systems was the
assrgnment of numert des the written occupatlonat
descriptions. These codes tepresent detatled occufpational cate-
gornes and are Whe basis upon which the tabula‘trons by
occupation, such as those in table 1, were made.

In the census, the wy responses were converted to
|dent|fy|ng codes by relati e description to an entry mn the
Alphabetical Index of Industries and Occupatlons The con- /
version was made by clerical coders during the processing stage
of the census. These ck;d,es were- then entered onto computer
tape.

¢

As mentloned above the chief census occupational question
_. _liteds_34) had three sections. (a) kind of work, (b) most
rrgportant! wqu actwmes or dutles and {c} job titlg. Usrng the
entries in these three sections, .the census coder -attempted to
arrive at an eccupatlon for the®erson that matched one of the
titles 1n the Alphabetical Index. liustration - d shows the
occupational titles of the detaile category chemlsts " Based
upon this occupational title, nd, .4n some nstanges, upon
information provided by the respondent in the industry
question {question 33) and/of tl{e clasgof worker question”
{question 35), the responden jven an occupational code.*
The ‘detailed, census occupational categor es, their associated
~_codes, and the occupational titles ‘they include,-constitute the ,

+




/

-6 ‘.

The sample, approximately 1,260 cases, was chosen by a
random sampling technlque within each Sf these samplnng
groups. Table 3 presents the total number of sample cases
within each of the 12 sampling groups. Appendix F provides a
further explanation of the sample desugn b

REASONS FOI}% DISAGREEMENT

The occupational classification that each case recelye'd in either
the tensus or the PMS was ‘the output of the respective
occupational classification system. To discover why these

" outputs differed, the response, which was the mnput to @ach

.understanding

system, and the classification systems themselves had to be

examined. Each classification system consisted of (1) a collec-
tion vehicle (i.e., the questionnaire), and (2) a method for
converting the response into a three-\diglt occupatronal code.

nd 24 on tﬁﬁ PMS
1onal questifon, the

“used ds mputs to the census cIassrfrcatron sys ém.

On the PMS questionnaire, 1tems 22 2§,, and 24 asked for
occupational data (see illustration BY Only item 22, however;
entered directly into the occupationgl classification system. The
- written replles to questions 23 and 24 were used dunng the
" cleical processung stage of the S to clanfy thgmeaning of

onses tg item 22; and, m the point of vie is study,
the replies { and 24 were essential o.mplete '
e-information about "'kind of Work’ that
the-respSndent translated into a code 1n item 22. I contrast to
the open-ended census question, PMS item 22 had a hmted
number of response possibilities. The respondent was asked to
enter a code and an occupational description from List C (see
appendix A)in answer to the question “*What kind of work were
you doing?” PMS respontes were not entirely restricted to
reference list categories, however, because List C provided
re5|duaI¢categor|es the respondent could use 1f none of the listed
descriptions accur’ately described the occupation Therefore, the
PMS response contatned elements of the PMS classification

system because the codes on List C were ufsed‘Jn both_the .

response and, as discuised intthe next section, in the PMS
classification system. A procedure using the information in all

. three PMS items (22, 23, and 24) was émployed to separate the

PMS classification system-elemants from the response, o that.-

an unadulterated PMS response could e compared with the .

census response. This prpcedhre is explained in appendix B.

-

THE CLASSIFICATION SYSTEM: COLLECTION
VEHICLES =

* ‘

guestions (see ilustration A} dealing with the personss current
most recent job actrvnty. Each person in this study was
identified as being employed in 1970, and thus, should have
answered these guestions according t/_me instruction  to
"describe cIearIy {(ths or her) chief job attivity or busrness last
week, if any.” The data concerning the census oocupatlon refer,
therefore, to the calendar week prior to the date on which the
respondent completed the questionnaire or was interviewed by a
census interviewer. Because thé week of enumeration was not
‘the same for all persons, the feference week for the occu-
pational data 15 not entirely umform. lf the respondent held
more thah one job during the reference week the one at whch
the most hours were worked was to be desgribed. .-
In contrast to the census, the PMS collected OCcupa}ronal
data as part of a series of questions that asked the respondent to

answer questions concerning the last three civilian jobs, be-
ginning with the major job held L;st week (i.e., the week prier to
the date on which the questlonnarre was filled out) and working
back m-time In answerlng the questions, the person was to
consider that a change in jobs had occurred if there were
significant changes in duties, level of responsibility, or occu-
patiof, even if there was' no change ip empIO\}er. If the
respondenthad more than one regular job, the job considered to
be the primary or most important®ne was to be reported. The
census gave the persen a yardstick for determinrﬁ primary jeb
(1e:, the one at which the greatest number of hours were
worked), but the PMS left the determination up to the
respondent’s own considera'ki\on of “mest important” job.  «

’

ON SYSTEM:
SCH EMES

“THE CLASSIFICA
CLASSIFICAT)

-~

. provide arjob history (see illustration B). The respondent was to *

The f|nal step in the occupgtionat cla55|f|cat|0n systems was the

a55|gnm£nt of numeri des o the written occupational'
descriptions. These codes represent detatled occupational cate-
gorres and are *le basis upon which the tabulations by
occupatron such as those in table 1, were made. :

In the census, the wij
|dent|fy|ng codes by relat e description to an entry in the
Alphabetical Index of Industries and Occupatrons The con-
version was made by clerical coders during the processing stage
of the census. These c\sg,e
tape. .

As mentroned above the chief census occupational question ‘

_litedr_34) had three sections. {a) 'kind of work, (b) most
ngportanﬁ wqu ‘activities or duties, and (c} job titlg. Using the
entries in these three sections, .the census coder -attempted to
arrive at an eccupatiod for theéperson that matched one of the
titles in the Alphabetical index. lllust,ratlon (.' shows the
occupational titles of the detaile category “chemists.” Based
upon this occupational title, 4nd, 4n some instances, upon
|ntormat|on provided by the respondent in the rndustry
question (questign 33) and/o; tl{e clas®of-worker question’
(question 35), -the responden
The ‘detailed census occupational categories, .their associated

responses were converted to

iven an occupational code.:

¢

/ .

s were- then entered onto computer '

- Item 34 on the census questionnaire was part of a battery of _ codes, and the occupational titles they include,- constitute the |
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1970 census occupational classification scheme.* The manner In
which occupational codes were, assigned by the census means
that the detailed census occupational categories are defined in
terms of a set of occupational titles. Persons with any one of the
titles 5ubsumed by a particular detailed category were to be
-assigned the code of that category. These titles are shown in the
“companian publi'cati'on of the Alphabetical Index entitled the
Classified Index of Industries and Occupation.®
In the PMS, providing an.occupational description and
coding that description were products. of the same activity,
which was performed by the respondent. As stated previously,
“to answer PMS question 22, the respondent was referred to a list
» of occupational descriptions, List C, which was enclosed with
the questionnaire; each description on this list is accompamed

by a thréb-digit code. The respondent was requested to scan the -

entire list of occupational descriptions, to choose the entry that

+ was most appropriate in“describing his or her kind of work, and
then to enter the description and the appropriate code in the

. assigned areas of que§tlon 22, If the respondent could not find
exactly the rlght descnptuon he or-she was instructed to choose
- )

-

“The word "“scheme” )s ased here and In the description of 1ts PMS
counterpart to distinguish the lists of, detalled occupational categories
from the ¢lassification systems of which they, alang with the question-
naires and the coding rules, are-a part. The list of census categories 1s
known, however, in the Alphabetical Index and in the Classified Index as
<the ’Occupational Classification System,!’ a practice not followed In this
report.

SThe full citation is U.S. Bureau of the Census, 1970 Census of
Popu)ation Classified Index of Industries and Occupations, U.S. Govern-
ment Pringing Office, Washington, D.C., 1971.

%
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liustratidh C .

A

Occupanonal Titles for Chemnsts

™ Vet i
one that came nearest to it in providing a proper description, or

if none of the descriptions was appropriate, the respondent was

asked to enter code 469, the code for the “‘other occupations”
category, and to include a brief occupational description in the
space provided on the questionnaire. In either case, the person’s
PMS occupational category was determined by the code entered
in the code box of PMS item 22.

The entries of PMS List C, in effect, constitute the

‘occupational cla_ssificatioh scheme of the PMS. In most cases,

these entriés represent detailed census occupations, and they ,
were assumed to include ,all the occupational titles which the

’ corresponding Census category  included. On List C, however,

none of the specific occupational  titles subsumed by the
categories was shown (except for a few categories, such as "'425
earth and marine scientists’’). The structure of the PMS scheme
differs, therefore, from that of the census scheme in that the
PMS structure does not make available to the coder (i.e., the

~respondent in the PMS) all the subcategories or occupational

titles included under each detailed .occupation. The PMS
structure also differs from the census one in that the census
specifies industry and/or class-of-worker qualifications for in-
clusion_in some occupational categories, whereas this 1S not
done in the PMS.

DEFINITIONS OF MISMATCH CAUSES

-

The reasons for mismatches between the census and the PMS
occupational classifications derive from ci rcumstances within or
between the elements of the twa systems explained above. THat

Note. The numerrcal or alphabetical codes following any ‘title indicate that a person with "l item 34 return of the given occupanona/\'tle is classified as

a “chemist’” only If the accompanying industry code 1s one of these codes. For morg

-357-313, 349 °

rmation, see the Alphabetical Index or the Classified Injdex

. Oil éxpert—377
Organic chemist

Paint formulator—359
Patent chemist '
v . Pesticide chemist

045 Chemists Dairy chemist

Dye colorist, formulator
Agricultur8! chemst Dye expert—347-358, 368, 369
Analy st—047-057
Analyticatichemist—{897) Electrochemist—{897)
Assayer—{748) Fermentologist—289
Atmospheric chemist . Food analyst

Food chemist

Pharmaceutical analyst
Pharmaceutical chemist— (897)

Biochernist—(897) Food-processing chemist 3
Biglogical chemist—(897) Pharmacognosist ‘
Ceramic chemist Food scientist Physical biochemist
. Ceramist—119, 128, 137 Food technologist . Physical chemist—{897) , ..
Cereal chemist . Formulator—347-369 Physiological chemist— {8974 R
" . Glass technologist—119 . Powder expert S
Chemical analyst Gold assayer—(748) . ‘ .
Chemical economigt Quality-control chemist . T
Chemical educatd¥-Exc. K.858 Industrial chemist *«  Rubber chemist
.Chemical librarian o Inorganic chemist Rubber compbunder, formulatog-379 ¢
"Chemist—(897) - Inspector . Soif chemist—(897) ’
3 Chemical—-347-358, 367. 369 ¢ Spectrograph operator—Exc. D, 139-238 759
Coagulati rying supervisor—347-369 ii.uoe s{apdardizer——278 s
lip Cosl:hﬂn st—729 ’ P Spectrographer—Exc D. 139-238, 759. i
Color'éonsultant—307-318.349 ¢ Jyice tester—278 \ Spectroscopist—Exc. D. 139-238, 759
~Color maker—347-358, 368, 369 Laboratory themist » Teacher Y
Color maker, formulator—307-318, 349, 388 Medical chemist—(897) Chemistry—Exc. K, 858 .
) ¢ Metallographer Textile chemist .
Color matcher—347-358, 368, 369 : Metallurgical specialist
Colorist—347-3568, 368, 369 Metallurgist . , Textile colorist, formulator
Colorist, formulator—307-318, 349 : Mix chemist Textile techologist
- Compounder, formulator—C, 107-398 . ] Tower-control man—349
" Control chemist—328 ) Nutritional chemist—{897) Water che/mist
. » .
Source: U.S. Bureau of the ’1 970 'Census of-Population, Classified Index of ’,
. Industries and Occupations, U.S. rnment Printing Office, Washington, D.C., 1971. '
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is, the general_causes lie in differences between the way persons
responded or in the way these responses were classified by
either system. Example 2 summarizes these causes. The fol-
Iovs;ing baragraphs of this section describe the specific causes.
igcluded under the two general headings: (a) classification-

system causes, and (b} response causes. N

l. CLASSIFICATION.SYSTEM CAUSES
This section de‘scribe§ the causes for classification differences
arising when the responses in the census and the PMS aré the
same or essentially the same. Since these differences must then
derive from the classification systems, the causes are thus
referred to as "classifjcation-system causes”. This group of
causes.nas two major subcatégories: (A) errors and (B) systeific
" differences. There are three kinds of errors: (1) census coding
errors, (2} PMS coding errors, apd (3) processing errors There
are two kinds of systemic differences: (1) strubtural differences,
and (2) methodological differences. Each of these specific
causes is explained below . .
v .

A. Errors. Errors occurred when the wrong code was
assigned to an occupational description because the rules of a
particular system were violated. If the violation had not

. occurred, the ‘census occupational <category and the PMS
“classification would have corresponded. Errors in each source
were determined independently; that is, in the identification of
a census’error no reference was made to the PMS-and vice versa.

. 1. Census Coding Errors. Census coding errors occurred
when the written descriptions provided by the respondent on
the 1970 census questionnaire were improperly coded according
to the census coding rules and procedures. In some cases, an
. obviouejoding error was made For example, the respondent
reported “pharmacist” in question 34a, "dispenses drugs’’ In
“question 34b, and "'staff pharmacist’”’ in question §4c,, but was
given occupational code 045 (*’chemists”’) instead of code 064
(“pharmacists”). In ‘other instances, the coding error was not as
straightforward. The codirig of the following written description
|IIustrates this type of error. The respondent entered ''biologist’”
'n question 34a, “studies wildhfe” in . question 34b, and
“wildlife biologist” in question 34c. The clerk coded this person
to code 044 (“biological scientists’’) because of the written
description “biologist” in question 34a. The additional
information in questions 34b and 34(_:,, however, indicated that,
according to the Alphabetical Index, the proper occupatrbn for
this person was ‘‘agricultural scientists,” since this occupation

ludes the title “'wildlife biologist.”
“m
) PMS Coding Errors. PMS coding errors resulted from

the failure of the respondent to code an occupational descrip-
tion correctly in accordance with the rules of List C There are
“fwo variéties of these errors. In the first kind, the respondent
entered an occupational description in question 22 that was
rdentlcal to one of those on List C, but fmled to transcribe the
correct code. The second kind of PMS codlng error occurred
when the respondent failed to note that.category 451 of List C,
teachers * college and university,” excluded college or
university teachers of engineering and science, and that these

X
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Example 2—Causes of Mismatches
‘Qlassification- -system causes
A. Errors . ’
1. Census codifig errors *
2 PMS coding errors
3. Processing errors

. B. Systemicdifferences
1. Structural differences
. (a) Subcategory misclassifications
(b) Residual-category classifications
2."Methodoldgical differences ‘
(a) Managerial concept
(b) Other methodological differences
(1) Duél occupations
(2) Cascade rule

.

e

s

Il. Response causes )
Insufficient responses :
1 Census insufficient responsas
- (a} Deficient responses
(b} Ambiguous responses
(1) Discretionary cases
(2) Probability cases
2. PMS insufficient responses
B. Conflicting responses
1. Retrospection erroré
2. Reference period differences
3. “Job histo ry"’ problems

A

-~

engineering and science teachers were to'use codes 401-432. The
result of such failures is that the respondent clearly indicated in
questions 22-24 that he or she was a professor of a s'pecrfred
engineering or scientific discipline, but entered code 451
(‘teagher, college and unwversity "), ’

»

3. Processing Errors. Three kinds of processing errors
were found* (a) data-recording errors, (b) editing errors, and (c)
reference period misidentifications. Examples of the first two
kinds of errors were found only in relation to the PMS

classification system Data-recording errors occurred when the "

correct code was miskeyed during the keying of occupational
" codes onto magnetic tape. Editing errors occurred when PMS
.clerical editors, in violation of the edrt,lng?rules, substituted
incorrect data for the correct entry made by the respondent.
Reference period misidentifications resulted from assumptions
made in the present study; specifically, these errors were related
to the decision to use April 1970 as thé period in which to
logate the-.persons 1970 PMS occupation from the history of
most recent jobs..As explained previously, the reference period
for the census responses varied but often was the last week of
March 1970, Thus, a respo dént who had a different occupation
in April 1970 from that held during the census reference'week
would have been classified as a mismatch. Fortunately,
reference period misclassifications constitute a very minor cause
of mismatches. '

l
» ~

B. Systemic Differences.

The PMS and census classification
o \ .

1 LY

-

A

.
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systems differ from one another 1n two principal ways. (1} in
the level of detal of the classification scheme, or, 1n other
werds, in the structure of the categories composing the scheme,
and {2} in the methods or rules by which & descriptign 1s placed
into an occupational category. These differences create two
causes of occupational classification mismatches. (1) structural
differences, and (2) methodological differences.
. ¢

1. Structural Differences. As mentioned before, the de-
tailed census occupational categories are second:level groupings
that include a number of specific {or first-level) occupational
titles. A person” who was identified by the census questions to
have any one of the specific titles included in a census
occupational category was placed into that occupatnonai cate-
gory. The PMS classification scheme, on the other hand,
provided the.respondent with the occupational categories but
not with their associated occupational titles. For example,
i||ustrat|0n‘§,_§h0wn in the section on " Classification Schemes,”’
lists 76 tities for the census category ""chemists”’, on PMS List C,
only the category “‘chemists” appears. The PMS also provided
the respondent with broad residual categories (such as *412
engineer, other fields”’), whereas the census usually assigned a
specific occupational category to each case. in relation to the
census occupational category, a respondent who reported the
'same occupational title in the PMS as 1n the census could have
picked a corresponding*PMS occupation, a n0nc0rresp0hdmg
PMS occupation, or a residual PMS category to descqg‘e_ﬁthat

accupation. The latter two choices gave rise to the two klnd‘SKOf«\‘

systemic dfferences. (a) subcategory misclassifications, and (b)
residual-category classifications.

;2 Subcategory misclassifications. A re¥pondent often
choge the wrong PMS category to describe the occupational title
clearly indicated in PMS questions 22-24 It must be assumed
that, pad PMS List C provided all the occupationat titles
included by each eccupational category, the réspondent would
have chosen the PMS countarpart of his or her census category

Another type of subcategory misclassification ‘arose because -
the census-sometimes classified persons with a specific occupa-
tional title into one of two or more detailed occupational
categaries, depending upon the industry in which they worked.
The PMS did not provide t[;! respondent with such industry
restrictions for the PMS counterparts of these census categories.

b. Residual-category classifications.” Unhke subcategory
misclassifications, in whioh, the respondent classified an occu-
pational title to a specifi PMS category, a residual-catggory
classification occurred when the respondent incorrectly classi
fied his or her occupatipnal title under one of the-residual
categories of the major PMS occupation groups (that s, into
occu pational categories With codes 412, 416, 428, 432), or into
the broadest residual caiegory ~'"469 other occupations, not
specified above.” -

2. Methodological Differences. Often, the occupational
info;mation supplied in the census was ambiguous. The clerks,
however, had to code this infbrmation to a unique occupation,
so they were often forced to make choices among two or more
possible occupational categories. There were rules {see appendix
C) which guided the coders in their choice of a census

?

occupational code. The differences between these rules and, the
unspecified rules-or methods used by the PMS respondents led
to a class of causes for occupational differences known as
“methodological differences.” The various ty;;}s of method-

ological differences are described below. ’

a. Managerial concept. This major type of meth:
odolog{cal difference concerned persons who reported in the
census and in the PMS that they were managers within a specific
field of science or engineering. For example, in the census a
‘person reported ‘‘chemical éngmeer-managerhent” in question
343, "“management”’ in;question 34b, and “vice-president” in
question 34c. ‘A censu§ rule, referred to as the “lowest-code”
rule (see section "'a”’ of appendix C), specified that if a
respondent 1ndicated that his or her job involved twodistinctive
occupations, he or she was to be placed in the occupational
category with the lowest code. The appfication of this rule to
the occupations within the scope of this study meant that fields
of specialization were favored over managerial functions. THus,
in the example, the coder assigned the person code 010
("“chemical engineer”’). This same respondent stpred a similar-
written_ description on the PMS, but coded himself to ‘'455
ad;mmstrétors, managers, or officials, all other, excluding
self-employed.” Had:the census rules placed more emphasis on
the managerial activities, there would have been a match
between the census and PMS occupations for this case. =

b. Dther methodological differences. in some cases,
the differences arose because the census lowest-code rule was
“applied when the Tespondent reported a job as involving two
specific “seientific  or engineering occupations, such as
”programmer—sﬁtemg analyst.” In this example, the person was
-coded~n the cepsus ‘ic‘)"fp{ggrammers,” instead of to *‘com-
puter systems analysts.” In the PMS, each of the dual
occupations is.represented by a”separate code, but only one
code could be placed in the code box of the PMS occupational
item. Because the code in this box 1s the sole basis for the PMS
occupational classtfication, the respondent was forced to choose
the code pof dne of the dual occupati&ns. Often, his or her
~ choice 15 not a counterpart of the occupation assigned in the
,Census. .
There 15 also a‘procedure, called the’cascade rule,”” that was
in effect during some of the census processing. Basically, the
. cascade rule allowed the census coder to assign an occupational
code without: reference to the responses in parts b and “'c” of
question 34 if the entry in question 34a provided an adequate
match with an Alphabetical Index entry. This rule, however,
caused some respondents to be placed into an inappropriate
census occupational category. These cases usually involved
persons who described a professional occupation in question
34a, but indicated in 34b and 34c that they were clerical
workers or technicians. In the PMS, the person often chose one
of the clerical codes or technician codes to classify his or her
occupation. s

2

&

I1. RESPONSE CAUSES

The section above discusses the reasons fof classification
differences occurring when the responses are essentially the
.
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same on both the census and the PMS. Differences arising from
the responses themselves, not from the classification systems,
are the subject of this section. There are two classes of résponse
causes: PA) insufficient responses, of which there are. two
subcategories—({1} census insufficient responses, and (2) PMS
insufficient responses; and {B) conflicting responses.

2
A. Insufficient Responses. The PMS response when 1t differs
from the census response is either consistent, or in conflict with
that. response To be consistent, a PMS response contains either

- moreor less information than the census response butnone of

the PMS information contradicts any of the informationuin the
£ensus response.

- -

1. Census Insufficient Responses. When the PMS response
adds lmportant information to the census response SO \hat

together the two responses |nd|cate that the person’s PMS

occupat»on 1S a more appropriate ch0|ce the cause of the
resulting occupational mismatch is known as ‘‘census insuffi-

r

. cient response.” . .
a. Deficient responses. These occurreq whén the
response as given led unalterably and unambigucusly to the

choice of a detailed census occupational category; however,
additional information not supplied in the census indicates that
the person belongs in a different®ategory.

p,Ambiguou’s responses. These refer to cases in which
the information is so ambiguous or so general that a choice
among more than one detailed census category s boss;ble. The
“ambiguous. responses” are further divided into two classes,
jaccording to how they were classified into a census occupational
category. The first class, known as ‘‘discretionary’’ cases,
contains responses with information so general that the person
might reasohably be classified into a number of categories, the
\éders, therefore, exercised their judgment and experience to
lace these cases into categories.’ The second class of ambig-
uous responses, known as ‘‘probability’’ cases, -are those in
which the respondent reported that he or shé was workmg ina
general category, as opposed to detauled«:one wrthm a major
occupation group such as "enngers " An example of this kmcf
of response is that of the respondent whp entered "design
engineer,”’ but did not indicate the‘specnflc kind of design
.engineer. -In such cases, the person was assigned to a detailed
enMpationd category {such as "mechanical engi-
neer”) based upon the industry designation. This was done 1n an
effort to choose the person’s most likely occupation among a
number of possibilities. ,

2, PMS insufficient responses. This cause of mismatches
displays the following characteristics: the person in the PMS
enters a code and description of a detalled PMS category;
however, in view of the person’s census response, it is almost

$The authors identfied two kinds of discretionary cases, which are
mentioned here briefly. On the one hand, there are those in which one
can tell from the combination of the information from both sources (the
census and the PMS) what the correct and unigue census category should
be. On the other hand, there are inadequate responses in which the
addition of the PMS written response to the census data does not help in
establishing the corréct - census category, and for which the “‘correct”
occupational category must be considered to be the census counterpart
of the one specified by the person’s PMS code.

“ & ~

Aruitoxt provided by Eic: . . .,

L]

certain that the person has committed a PMS coding error an,c;
that his or her “true’”” PMS occupation Is a counterpart of huslor
her census_occupafion or that the cause of the classification
difference 15 sbme kind of methodo'lot_ﬁcal difference. An
example of the former instance 1s that of the respondent who
entered PMS code 451 (“teachers, college or unwersity, ex-
cluding engineering and science”) and only the word “pro-
fessor’” in PMS items 22, 23, and*24; on the census  form,
however, the respondent mdmatég that he or she was a college
professor of mathematics. It is nearlyfcertain, Jherefore, that.the
respondent has committed a PMS coding error. The “PMS
insufficient respon’se' cases should perhaps be called "PMS
insufficient evidence’ cases, because the entry of a PMS code is
always sufficient to ehable the person t8 be classified to. a
unique PMS category, but 1t 1s not sufficient evigence that the.
person is classified to the correct catégory, nor can it rule out
the possibility that the mismatch 1s c3used by a methodological
difference. K

;

*B. Conflicting Responses. The second kind of PMS-census
response differences are those In ;/vhiqh the PMS information
conflicts with or contradicts that given in the census. Such
conflicts lead, of course, to occupational classification mis-
_matches. Some of these cofflicts may Have come about because
+ of imperfections in the way persons expressed their occu-
pational descriptions in one or the other of the surveys. But
aside from such imperfections, there are also reasons inherent in
“the differences between the ways the data were collected for
persons to specify an occupatiohal title in the PMS that
- contradicted the one they provided in the census. The identi-
" fication of the caiuses of confllctlr?g _responses is a much more
speculative operatlon than ‘the identtfication of other kinds of
causes, and the lsolaﬁon of a'cause for any partlcular classifi-
cation difference i |mposs_|ble. In general, however, the

conflicts flow frorh the fallowing causes: L :

? C B

-/ Retrpspection Ervors. As mengioned above, the census
response refefs to,the activity performed by the respondent
during; the week prevnous to that infwhich the guestionnaire was
compléted The PMS response abouf occupation in 1970, on the
other 'hand' was made approximately 2 years after the activity
was, perfo_rmed Conflicting respon¥s, therefore, may h¥ve

arisen because of errors in retrospection.
/

{ 2. Reference Period Differences. The lack of a umform
refe/rence week for the occupational data In the census, In
contrast to the uniform time period chosen in the PMS to locate
the person’s occupation in 1970, may also have contributed to
co’nflicting resportses. The person may have been describing an

" ¢ occupation in the census that was held before or after the' one
reported in the PMS. /

/
3. "Job History’’ Problems. Because PMS data on occu-

patlon in 1970 were, collected as part of a job history, it was
. Possible for persons to err In reporting the beginning and ending
dates of their most recent three jobs. Such errors may have led
to their reporting an occupation for the PMS reference period
that they held before or after this period. This kind of error was
.possible to detect, in so cases, by noting any differences
_between the company name of the PMS occupation {given in
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PMS item 20) and that of the census occupation (census
question 33a). Also, an occupation the person held later than
1970 (the PMS asked for data‘on jobs, ﬁeld in 1972 or earlier)
may have influenced the PMS&escrrptton of the occupatronn
heLd in 1970. ‘ .

s

SUMMARY OF THE CAUSES OF MisMATpHEs ,

The causes of mismatches discussed in the _previous section hav0
been collapsed into eight detalled and four major groups n
tables A through G, which are presented in the “Analysrs of
Results”” section. The results of the research are presented only
for these collapsed Broupings because they représent the most
detailed level at which the results are statastlcaHy significant.”
The major groups of causes are as follows. (1) errors, (2}
response causes, (3). structural differences, and (4) meth-
odological differences. . R ’

ANALYSIS OF RESULTS \ v

The goal‘of this project i1s to evaluate the success of the 1970

sus occupational classification system in placing persons
Qjﬂrectly into a number, of detalled seience of engineering
occupations. This goal was approached mdrreétly,, first by
dividing the cases of the study wnto matches and mismatches,
and then by determining a cause for each mismatch. It was thus
poss?b|e to measure the census success by the process explained
below. : .

Although the word “correct”” when applied to & census
occupatjonal categorization, can be variously defined, the
results of this study will be analyzed and mterpreted from the
of a defimtion tecognizing a ‘‘corre® censu$
categorwzation’’ as one that assigns a person with a given set of
occupational characteristics to a category defined as uniquely
including all persons with such characteristics In effect, thé

* results will be asked to answer the question. “How well did the

1970 census occupational classification system accomplish what
itset out to’do?” The answers should shed light on the obstacles
that stood in the system’s way. These obstacles will be

. <
examined and some ways of possibly minimizing or eliminating

them will be suggested.

The nitial indications of the correCtness of \the census
occupatronal categorlzatrons of the persons ingluded in this
study are made n table 1. In that table, the matches (the‘cases

_on the diagonal) ir{dfate that the cases they represent are

correctly categorized ifi the census, whereas the mismatches make
the opposite indication. Upon further study the mismatches
were classified as shown in tables A through G according to the
causes of mismatches. Implicit in each cause of mismatches is a
further indication of whether the census categorizatfon for a
case is correct, and to this further indication is attached a
particular degree of certainty.

The causes of mismatches, in fact, can be located on ascale
that expresses (1) the value of each cause as an indicator of thb

"See appendix F for a discussion of the estmation procedure and the
r)aliability of the estimates for the data in tables A through G.
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correctness af a censys categorizationf and (2) the degree of
confidence that can be placed’in this vilue. At one end of the
scale are the census coding errors,} other methodoiogical
differences, and the insufficient census responses; It is certain
that Cases associated with' the first two categories,”and nearly
certain that cases associated with the third, are incorrectly
classified in the census. At the otherJend of the scale are the
structural differences, the.managerial-concept methodological
differences, and the PMS coding errors. The PMS inforhation
from these cases eonfitms or virtually confirms that their census
categorizations are correct. Close in concept to these |atter cases
are the PMIS insufficient responses, for which there is sub-

. stantial, “but not conclusive, evidence to support the correctness

of the census categorizations. Finally, in th middle of the scale
are the conflicting responses. The PMS information for these
cases neither affirms nor denies the correctness of their census
categorizations. For convenience, this scale will be referred to as
the, “C-scale.”’® lllustration D presents a schematic repre-
sentatron of the C-scale. v .

The success of the 1970 census occupational cIassmcat|on
s?S’tem can be, measured by the PMS, then, in terms of the pro-
portion of matches and of the proportions of m|smatches on
various parts of the C-scale. This analysis, forthe most part, will
examine the results from the perspective of this measure, with
the discussion being confined to the mismatches. The data in

.tables A through G are arranged according to the cause of mis-

matches These data will first be used to describe the contsibu-
tion of each cause to the total number of mismatcffes, and then
they will be interpre'ted in terms of the C-scale. (Jee appendix F
fora discussion of the estimation procedure and df the reliability
of the estimates for the data in tables A through
[}

There 1s another definition of a ‘‘correct” census categori-
zation that will.also be discussed. Aecording-to this definition, a
person is correctly categorized if he or she Is placed in the
census category that best reflects the kind of work he or she
doing. The complete determinition of whether a case IS
categoruzed correctly according to this deﬂnltlon is, unfortu-
nater, outsude the scope of this research. Nevertheless the
structuraf differences and the methodological differepces,
especially cases Involving the managerial concept, can' be
interpreted as indicating some belief on the part of PMS
respondents that their census category does not prov1de the best
possrble reflection’of their occupational characterrstlcs Here it
1s not a question of whether the census classification system
accomplished what it set oyt to do, but whether 1ts goals are the
best possible means of summanzing the kinds of work being
described. Thus, structural-difference mismatches mayQé con-
sidered as disputing the arrangement of occupational titles
.For example, the

occupational title ““financial analyst” is listed in the census

®The obverse of the above scale 1s one that expreses the value of each
mismatch cause !n supporting the challenge to the validity of cerT
categorizations made by the mismatched cases in table 1. Qn this

the census coding errors and the other methodological differences
completely confirm, and the census insufficient responses wirtually
confirm, these initial challenges. The structural differences, the
managerial-concept methodological differences, and the PMS coding
errors remove the challenges, whereas the PMS insufficient responses
considerably weaken them. In the middle, of course, are the conflicting
responses, which do not affect the initial challenges.
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under the detaifed category ‘“"economists.” Persons who entered mismatches, regardless of occupatlonral group. The findings for
this title in the PMS, but classified themselves as ”aocountants " individual census occupational’ droups are presented in, tables B

. may be indicating that "accountant’’ 1s a better description than . through G - -

A “economist” of the kind of work they did. Similarly, persons Table A shows tﬂt census coding errors structural  dif-
whose census and PMS classifications differ because of meth- ferences, and’conflicting responses are responsible for about the
odologtal differences may be indicating that the census rules same broportion of all mismatches at 22 percent, 24 percent,

, ' caused them to be placed In categories such as “chemists’’ or and 25 percent, respectlvely More‘over methodologlcaldlffet-
mechamcal englneers that are less accurate descrlptlons of “ences, census insuffitient responses, and PMS coding and

their work than “managers or administrators.”’ N pracessing errors are also responsible for'about-the same propor-

When viewing the ddtd on structural and meth odological tion of all mismatches at 8 percent, 10;peroent and 10 percent,

differences from the v:ewpomt of this second definition of a respectively. The PMS insufficient reSponses account for 2
“correct”” census categorization, however, it 1s important to percent of all misratches,

remember that these data present only part of the story. They
reveal instances where the PMS respondents may be disagreeing
with the census classification scheme or ¢lassification rules.
What is not shown, and what cannot be known unt|| a studt.of v
the matched, cases is made, are the instances \yhere the PMS

< A .
Interpreting these findings in terms of the C-scale reveals
that, based on evidence from the sample used in this study,
about 33 percent of the mismatches are |ncorrectly classified in
the census, whereas perhaps as many as 42 percent are correctly
classified. These percentages correspond to the proportuons of

respondents agree that the census scheme or.rules provudp the mismatches in the “census coding dfror” and “census insuf-
_ best summarization of their work. Itis fot known, for example, ficient respanse’ categories and 1n all the other cause categories
hbw many persons with managenal responsibilities, agree, except ”confhcting responses,” respectively. -~
according to their PMS responses, with the census that The major-group level mismatches are distributed among the
“chemists”’ o ”mechanical engineers” is a better descnptnon of cause categories in a pattern somewhat similar to that for all
their work than * managers or administrators.”’ " mismatches. When they are’ located on the C- scale, their
B \ ' distribution is similar to that displayed by the same placement
ALL OCCUPATIONS\f ) . ' . of all” mismatches. About 45 -percent of the major-group
. mismatches are probably correctly classified in the census; and

Table A presents the r’esults of this research for all the , abq.ut 29 percent are misclassified. Of the 29 f)ercent, .about
~ ! ) )

{llustrationD = /

/

Schematic representation of the C-scéle ’ ’/Causes of Mismatches

< : .
, N J *,0 PMS Coding Errors .
C-Scale Structural Differences N
) R +1 -
, Managerial-Concept
I : Methodological Differences .
1 ’ PMS Insufficient Responses

A

.- } 0 ; Cc;nflicting Responses

y o Census Insufficient Responses .

Census Coding Errors

o . * Other Methodological Differences :

- -

Note: In this schematic, the C-Scale is shown as a number line whose values range from +1 to —1. The absolute magnitudes of the

" numbers signify degrees of certainty and the signs of the numbers signify correctness, Thus, all values fall between an absolute value
of 0", indicating complete uncertainty, and an absolute value of 1%, mqlcatmg complete certainty. The “+* sign attached to a value
mdn%es that the census categonzatnoh is correct; and the “—" sign, that it is mcorrect
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. two-thirds are caused by census coding errors:and the remaining

third by census insufficient responses or by other meth-
odological differences. .

An incorrect census categorization at the major-group level,
of course, represents a mruch more serious failing of the census
classification system than does one at the detailed level. In view
of the initial indications, as shown In tables 1 and 2, the
discovery that only 29 percent of the major-group level
mismatches are incorrectly classified 1s encouraging. This 29
percent represents only about 16 percent of' all mismatches
{major-group and detalled levels). In about 80 percent of the’
mismatches, therefore, the census classification scheme
succeeded 1n placing persons at least within the correct major
occupational group.

»

At the detailed tevel of mismatches, table A reveals that as
many as 37 percent of the cases may be correctly classified in
the census, withrelimost all of these cases involving structural ’
differences, mahagerial-concept methodological differences, or
PMS coding and; processing errors. The table shows that 38
petcent of the fismatches are incorrectly categorized in the
census, 24 percent betause of census coding err(‘,—12 percent
because of census insufficient responses, and about 3 percent
because of other methodological differences

Census chding error appears to be a significant cause of
census migtlassification, constituting about two-thirds of the
cases for which the #vidence from the sample indicates that the
census system has flled. Errors, of course, occur 1n all coding
operations, some stemming from systematic causes and others
occurring through chance oversights. It could not be established

13

incluswely into which of these two categories any particular
nsus coding error fell. Nevertheless, this research indicates
that a major cause of coding errors is the failure, for systematic
reasons, of the coding clerks to use alt the information available
to them. Three such systematic reasons were identified. First,
coders often placed a person in an occupational category based
solely on the wrtten entry in the first part of the three-part
occupational question, even if this entry was insufficient.
Second, coders tended to key on one word of the written
response when determining the occupational category of the
respondent, for example, a coder would spot the word
“statistical” In qu'estion 34a and assign the person to the
detailed otcupational category “statisticians’ instead of using
all the available information in question 34a to 34c, which \
would have caused the respondent to be coded to “statistical
clerks.” Third, when coding some occupational titles, codefs did
not consult the Alphabgtical Index because they incorrectly -
assumed that they knew the occupational category of the title
in questnoﬁ; for example, the occupational title "‘computeér

» _programming manager’’ was often coded to #‘computer pro-

sgrammers” ihstead of to its proper occupational category,
"‘computer systems analysts.”

A secpnd defim?tlon of “correctness’” “fs mentioned above,,
angd 1t 1s suggested thagstructural and methodological differ-
ences may _be indexes of how well the 1970 census classification
system succeeded according to this definition. Structural dif-
ferences, 1t 1s said, may indicate disagreement over the classifi-
cation of various occupational titles or characteristics. In this
regard, subcategory misclassifications, a type of structural

'
. -

Table A. All Occupational Grc;ups by Causes of Mismatches Between thg‘ Census and PMS
Occupational Classifications, by Leyel of Mismatch ’

. (For meaning of symbols, see text)

Py . - 'y
, ,M:ématched cases
= Major-group level Detailed-level
. Total
Causes of mismatch . mismatches . mismatches
. . 3 St
. . N Percent Standard_ Number [JPercent Standard Number | Percent andard
“/—\ R error ) error error
A1l causes, tOtal............ 11,262 | 100.0 (x) 1696 | 100.0| ~ )| ' se6| 100.0 (x)
Errors, total.... ....ocvvnvnnnieninns 393 31:1 l.g 269 | 35.8 1.8 > 164 25.4 |- 1.8
Census COQLNE ErrorsS.... «cceeeenens 273 21.6 1. 140 , 20.1 1.5 133 235 1.8
PMS coding errors?....... ...... cL. . 120 9.5 0.8 109 15.7 1.4 11 1.9 0.6
Y ' ’ -
Regponse causes, total.....eoeces-u.. 465 36.8 1.4 . 248 35.6 1.8 217 38.3 2.0 -
Conflicting responses....cee.e.o. ¢ 319 25.3 1.2 . 174 25.0 1.6. 145 25.6 1.8
Census insufficient responses... ... 121 9.6 0.8 56 8.0 1.0 65 11.5 1.3
PMS insufficient responses......... ' 257 . 2.0 0.4 18 2.6 0.6 7 1.2 0.4
Structural differences, total....... 304 24.1 1.2 113 16.2 ' 1.4 191 33.7 2.0
PMS subcategory ) ) - . PR
misclassifications. .. .e......... 165 13.1 0.9 71 10.2 1.1 94 16.6 1.6
PMS residual~category .
classificathons. ..ocveveeecnern.. 139 F11.0 0.9 '42 6.0 09 97 Y 17.1 1.6
L
Methodological differences......... Ll 96 7.3 0.7 82 11.8 1.2 14 2.5 0.7
Managerial CONCEPL....c.eve connunne 751 * 59| 0.7 75 10.8 1.2 9] x) (x)
Other . .eevecoceeneennnnnnns PN 21 1.7 0.4 7 1.0. 4 14 2.5 \ 0.7

Includes & cases incorrectly included i1n the sample.
2Includes processing errors.
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difference v:/’ould seem to indicate a more serious disagreement
than residual- category classifications. In subcategory misclassifi-
catrbns _persons indicated that their occupations were in a
different category from- the one that‘ﬁad been assigned in the
census, whereas in- residual- categor’y\ classnfrcatrons they ndi-
cated snmply that the’ census categdry was not approprrate
without™ specifying what catejory would have been mB8re

‘approprlate The results show that Structural differences are
$ about - equally divided between  the two subcategories, with’
subcategory mrsclassnflcatlons compr?smg about 13 percent of
all mismatches and. residual- cqteggcy classifications about 1
percent. The entire group of structral differences constltute
about 24 percent of il mismatches; this-fact could mean, that in
s many as a quarter of the mrsmatches the census fanle&o re-

(alect at Ahe deta|led Ievel of occupatlonal classrfrcatron the
kind of work the persons were doing.

As expected structural drfferences occur n'}pre frequently at
the detailedevel tha at the major- group level. It would appear
to be more likely that persons would agree ‘with’the census that
a particular title or set-of occupational characteristics should be
classified4n the major group “engineers,” for example, than that

it should be placed in the detalled occupation ‘‘chemical
engineers” rather than in ’ mmjng and petroleum engineers.” In
fact, structural differences do account for aﬁarger proportion of
cases among the detalled-level mismatches (34 percent) than

among the major-group level ones (16 percent). However, abouxﬂ

6 percent of the major-group level mismatches. are residual
category classifications; this 6 percent (s particularly significant
because, for all of these cases, the PMS respondents indicated

.

Table B. Operations and Computer Specialists by
Occupational Classification

(For meaning of symbols, see text)

«that their work was entirely outside the fields of engineering or
science. These persons entered codes 436 (“other health
. occupatrons”) 448 (“technicians, other fields”) or 469 (”ot\her

occupations, not specified above’’). .

Methodological differences comprise about 8 percent of all s
mismatchey; most of these differences are managerial-concept
methodologlcal differences (6 percent “of all mismatches). By
definition, a managerial-concept mismatch exists only at the
major-group level; at this level, table A shows/that this cause i
responsitble for about 11 percent of such ismatches. Qther
methodological differences cause about 2 percent of all
mismatches. .x

OPERATIONS AND COMPUTER SPECIALISTS

Among operati ons and computer specialists, response problems
and classification-system causes each contribute approximately
half to the mismatch universe (table 8). About 46 percent of all
mismatches involve either confhctmg or insufficient responses.
Also, nearly one- thrrd of all mrsmatr.hes in this group contain
errors, prnmaruly census coding errors. Structural and meth-
odological drfferences together cause approximately 22 percent
+of the classification differences.
Viewing these results In terms of thg C-scale, about half of
the operations and comp ter specialist mismatches are mis-
/crassnﬂed in the census at elther thed>major-group or detailed
In\other words, mismatches arising from census coding
errors, census fnsufficient responses, or other methodological
differences ar assigned to incorrect census occupational
categorigs. . B

s
It

auses of Mismatches Between Census and PMS
s/{y Level of Mismatch e
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Mismatched cases
¢ ° * Major-group level Detailed-level
Total ®  msmatches mismatches
Causes of .mismatch _
Standard Standard N . Standard
’ Number | Percent | error of | Number | Percent | error of | Number |-Percent | error of
S percent percent percent
—— ‘ -
; All causes, totales.isecoeeons 263 100.0 (X) 112 100.0 (X) 151 100.0 x)
Errors, total....... 82 31.2 2.9 30 26.8 ~ 4,2 52 34.4 3.9
Census codihg errors....... ceieaaes 75 28.5 2.8 25 22.3 3.9 50 i 33.1 3.8
PMS coding errors’......viiiniiinns 7 2.7 0.9 5 4.5 1.9 2 1.3 0.9
» ¢ e
4,1
Response causes, totale....ees,eceess 123 46.8 3.1 49 43.8 4.7 L 74 49.0 .
Conflicting responses.............. 72 27.4 2.7 251 v 22.3 3. 47 31.1 , 3.8
Census insufficient responseS...... « 49 18.6 2.4 24 21.4 3.9 25 16.6 3.0 B
- PMS insufficient responses.T....... 2 0.8 0.5° -| o - .- 2 1.3 0.9
Structural differences, total........ 37 14.1 2,1 21 18.8 3.7 16 |, 10.6 2.5
PMS subcategory "\ :
misclassifications... ....™..... 23 |* 8.7 1.7 14 12.5 3.1 9 6.0 1.9
PMS residual-category
) classifications....... e 14 5.3 1.4 7 6.3 2.3 7 4.6 1.7
Methodologital differences, total.... 21 8.0 1.6 12 10.7 2.9 9 6.0 1.9,
Managerial concepte..ce.ecececesoss 12 4,6 1.3 12 10.7 2.9 (X) (x) +{(X)
(082 Y3 P N 9 * 3.4 1.1 - - - 9 6.0 | 1.
I1Includes processing errors.
! . L X ~ v
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One of the most common census occupational misclassifi-
cations occurred when persons reported their occupation in the
census 1o be ‘'systems analyst,”’
specialty, 2.g., ‘computer systems analyst,”” “‘business systems
analyst.” These persons were assigned to theé census occupa-
tional category ‘‘operations .and systems researhher§ and
analysts.”” The information on’ thélr PMSs form, however,
indicates that the proper occupation for the vast majority Is
“computer systems analysts.”” A partial solution for this par-
ticular kind of census insufficient response may be the use
of industry requirements in the codmg' ptocess. For example,

_ arespondent could be classified asa “‘computer systems analyst”
if the written entry Is "'systems analyst’” and the industry code
is 189 (“manufacturing, electronic computing _equipment”)

or 739 ("computer programming services’’). Another possible .

solution i1s- to add the occupational title, “'systems-analyst,
n.s.,'’ to the occupational category, ‘‘computer systems analysts.”’
+Of course, this addition could mean that some persons who
Iegmmately° belong to the category “operations and systems

* researchers and analysts’* would be misclassified.

Another common census occupational misclassification
occurred-when the coder$ incorrectly assigned the written entry
“‘computer programming manager’’
“computer programmers‘’ instead of to the: category ‘‘computer
systems analysts.” Although coding instructions 1n_the 1970
census specified that “‘manager’” was a keyword in assigning
correct . gccupation codes, this rule should receive more

. emphasis in the future. ! )

At the other end of the Cscale jre those mismatches for

which the census occupational code assignments are correct. For

. mismatches involving-structural differences (PMS subcategory
misclassifications -and. PMS res.dualxca;egory classifications),
PMS coding errars, PMS msuffac:en\ onses, and managerial-

} concept methodological differences, the &ssumption of correct
census occupa;nonal categorizations can be pade. These cases
comprise about 22 percent of the operations and compdter

) specialist mismatches. ¢

Finally, abgut 27 percent of the operations and computer
‘specialists migghatches are caused by conflicting responses.
There 1s no why to judge, using the PMS information, whether

the occupatiohal category assigned in the census IS correct for
these cases. .
When the sample is divided into major- group level and
detailed-level mismatches, there are some differences 1n thelr
respective C-scale’ patterns. Major-group level mismatches are
more likely to be correctly categorized in the census than are
detailed-level ,mismatches. in fact, only 13 percent of tHe
mismatches {t the detailed level are correctly categorized in the
census, Gompared with 34 percent of the cases at the major-
group level. + '

f

ENGINEERS -

7/

About 60 percent of the. mismatches for engineers stem from

-classification-system ‘causes (errors, structural differences, and

methodological differences) and about 40 pergent from

response”problems (table C). The classification-system causes are

divided between errors—mostly census coding errors—and

\) . -
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to the occupational category .

but did not indicate apy type of ~

. odoiogicsl
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systemic dufferenctgs About two-thirds of the response causes
involve conflicting responses, the remaining one-third involve
census nsufficient responses, PMS irsufficient responses are a
very minor problem for the engineering group.* '

In terms of the C-scale, about #6 ,percent of all englneer
mismatches are correctly classified In the census.” Aout
two-thirds of these correctly categorized cases involve structural
differences. ™t the major-group level, m’anagenal—conce;ﬁ meth-
odological differences and structural differences aré resgonsible
for similar proportions of the correctly c|assi‘fie5; cases.
Interestingly, the subcafegory, mapagerial-concept
differences, contains a higher proportion of
mismatches 4t the major- group leve! for engineers than it does
for any other occupational group.

At the Other end &f the C-scale, about 38 p~ercent of all
engineer mismatches were placed into an lhcorrect occupational
category n the census, with census coding errors being the
major reason for census m,lsclassnflcatuon. In most of .the cases
containing census coqug errprs‘, the respondent described one
specific engineering oOccupation but was,coded to another
grecific engineering occupation” For example, 1n one case the
.respondent prowded the | written description “mechanical
engineer’’ in census duestlons 34a-c, but was given the code for
the occupation ““Civikengingers..” This problem_iljustrates that
non-systematic ‘coding error is a major prObIeﬁm,1 ome census
occupation groups. Only a stringent quality control system can
minimize such errors.

Another type of census occupational mlsclassuflcatlon in-
volves respondents who report their occupations to be “'design
engineer’” on the census. In these cases a specific engineering
occupation, such as “‘civil engmeers " was ass:gned according to
the undustry reported in questions ‘33 ac In other words, two
persons who supplied «the same occupational description,
“'design engineer,”” could have been coded to different detailed

categories if they reported different industries on the census.

Aithough this study did not gdetermine how _many persons are

correctly classified using this criteria, there seems to be evidefice ‘

that a sufficient number of persor%s are misclassified to warrant
further research in this area. s

Finally, conflicting responses are responsible for about 27
percent of the mismatches In th% total sample. Conflicting
responses are present in this same proportion (about 27 percent)
at the major-group and detailed levels. A common conflicting
response 1s that of persons who reported “‘sales engineer’” in the
census, and ‘‘salesman’’ or a specific engineering occupation,
such as, ‘‘mechanical engineer,”” in the PMS. As is stated in an
earlier section, the PMS information”is of little use in
determining the accuracy of the census occupational categori-
zations for these cases.- ¢

MATHEMATICAL SPECIALISTS

©

Classification-system causes aecount for about 64 percent® of
all mismatch ‘cases for the ma%ematlcal sp?mahsts whereas
response Problems are present in only about 36 percent of the
cases (table D). Errors are the major tzpe of classification-system

° These percentages afe based on 140 cases. The 144 cases shown in table
D contain four cases incorrectly included among the mismatches.

21: .‘ . . “
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B(T-‘or meanmg of symbols, see text)

Table C. Engineers by Causes of Mlsmatches Between Census and PM$S Occupatlohal Classnflcatlons.

o .
Y @ :
L}

»

. . ' M smatched cases - -0
T 5 " . ‘
. ) Total b Major-group level Detailed-level
Causes of mi smatch, ) 8 mismatches mismatches ,
) i L3 Standaxrd | Standard Standard
. Number | Percent {.error of | Number | Percent | error of | Number | Percent | error of &
' “<a . percent percent s percent -
. “ —
r L . | S ‘ -
| All causes, total.sveohoecoces, 275 100.0 (x) 112 100.0 (6.¢] 163 100.0 (x)
Errors, total...... ' ileveeerennen.. 76 27.6 .70 30 26.8 4.3 46 28.7) = 3.5
. Census coding errors........cveeene |-, 69 25.1|° 2.6 23 20.5 3.8 46 28.2 3.5 »
" PMS coding errorst...i...iiiiiiinne 7 2.5 . 0.9 . 7 6.3 2.3‘0’.,_ - ? .- -
Response :causes, totBl.).eeeseeesons. 106 38.5 2.9 ¢ . 34 30.4 4,3 . 72 . 44 £: 3.9,
Conflicting response_s......:....... 73 26.5 ., 2.6 29 25.9 4,1° 44 2720 3.5
Census insufficient responses...... . 32 11.6 1.9 5 4.5 1% 2.0 .27 16.6 2.4
© PMS insufficient responses...s..... 1 0.4 0.4 - R - a 1 0.6 — 0.6,
, . . . 2 -
Structural differences, t_otal...?\w" 65 23.6 2.5 20 17.9 3.6 451 27.6 3.5
PMS subcategory L 3l “e v
. misclassifications........ Ve 39 14,2 2.1 7 6.3 2.3 32 19.6 3.1
PMS residual-category b Fon, N .
. classifications™...... e . 264 ' 9.5 1.8 13 .6 J 3.0 13 4.0 2.r
Methodomgich differences, total.... 28§ 10.2 1.8 28 25.0 |- 4.1 - . ° . -
Managerial concept...eviereernennn. 25 9.1 1,7 25 22,8 3.9 0 (X} v (x)
10 13:03 S NP 3 1.1 0.5 3 2.7, 1.5 - - -
~ / 4. 5
. !Includes processing errors. .‘{ ) . P .
. Table D,- Mathematical Specuallsts by Causes of Mismatches Bgtween Census and PMS o~
. Occupational Classifications, by Le\gel of Mismatch N RS
hd - < [+
K v, (For meanfng o{ symbols, see text) -~ .
T T o N7 " Mismatched cases T o
- . Total i Ma‘)(:nri-ix:lup evel De;iiie(:-}lievgl‘ ) i
Causes of mismatch . : sm _ ‘ smatches N
Standard “ Standard E Standdrd
' Number | Percent | error of | Number | Percept | error of | Number | Percent | error of '~
! . percent percent ) obercent
T N - « ¢ .- -
All causes, total...eeeieeeness 144, 100.0 (x) '115° 100.0 o(X) 229 100.0 (x)
. - N
Errors, totalu.oieeeeeeeyesoeeenoenns 75| s2.p| " 4.2 63| s4.8| __ 4.6 12| cans] -
Census coding errors....M.......... 41 28.5 3.8 30 26.1 4.1 5. 11 37.9 x)
PMS coding errorsd.....ceceieeenn.. 34 23.6 3.5 33 28.7 4,2 ‘1 3.4 (x) .
Response causes, . total...ccceeeeeesan. , 50 34.7 4,0 38 | 33.0p 4.4 | 12 :°_‘41'.4 ()55';
Conflicting respouses........eee... 44 30.6 3.8 32 27.8 4.2 12 [ 414 | S
Census insufficient responses...... 5 3.5 1.5 5 4.3 1.9 - - X)) ¢
PMS insufficient responses......... | 1 0.7 0.7 1 0.9 0.9 < v - EREN ¢ 3
Structural differences, total........ 5 3.5 1.5 4 3.5 1.7 IR T I Y BN 6 ¢)
PMS subcategory N * |t e
. misclassifications.......... R 1 0.7a" 0.7 1 0.9 0.8 f- - (X) .
PMS residual-category ‘ B i ~ , °
. clasgifications.... PP i 4 2.8 1.4 3 2.6 1.5{ , 1 3.4 (X)
’ Methodological differences, total..,. 0 ° 6.9 - 2.1 . 6 5.2 . 2.0 4 “13.8 X)
Managerigl concept.c.uveceseco.oenns 6 4,2 1.7 6 5.2 ) 2.0 x) {X) (€.
Othereeeuenerueosnsnennnenanennnnes 4 2.8 1.4 ‘. - - 4 13.8 %

Inclides &' caseswincorrectly chosen for the-sample, not shown separately.
2The sample of detailed-level mismatches for mathematical specialists includes the tdtal number of cases (29) in the
universe, thus, the*figures in this category are not subject to sampling errors, and standard errors do not apply.

Mhcludes processing errors. N
N . - : -
o . -
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cause, with census coging errors being responsible for a slightly
larger. proportion of rs than are PMS coding errors. The
other kinds of classification causes, structural and mieth-
odological differences, are only minor reasons for misclassifi-
cation. Conflicting responses are~the most frequent- type of
response problem {about 9 out of every 10 response problem

© cases contain conflicting responses). «

lntefpretlng these data in light of the C-scale reveals that it is
Iikely that about 32 pércent of the mathematical specralrsts
mismatched cases are correctly classified in the census. The
majority of the correctly classified cases contain PMS coding
errors. One of the most common PMS coding errors occurred at
the major-group level when college or unwversity professors of
mathematics_ classified themselves tqy “college or university
teachers, excluding science or englneerung," instead of to

“mathematicians,” ‘‘statisticians,”” or “"actuaries.’
A similar proportion {about 35 percent) of mismatches are

incorrectly chassified in the census. Census coding ergors are at
the base of most of the musclassifications., One of the more
widespread census codmg errors involved clerlcal workers, such
as mathematical clerks, swho were classified @s “mathematical
specnahsts.” Misclassificatidns of mathematical specialists caused

by insufficient census responses are often closer to being correct

than are the same kind of misclassifications of other occupa-
tional grougs The Insufflclent responses for the mathematical
specialists frequently contain the words Ustatistical”  or
”mathematiéal " Such words usually narrow the possible
occupatlonal categorlzatlor}s to a choice between a partlcular
professignal mathematical sgeclahst occupation ({such as
“statistician™) and the oceupation “‘statistical clerk.”” Insuf-
ficient responses of other occupational groups often permit a
greater number of choices among poksible categorizations.

---in the -middle -of the C-scale-are- the eonflicting responses
(about 30 percent of all mismatches.) Proportionately, these
cases are mdfe frequent at the detajed level than at the
major-group level. Although a limited amount can be said about

the correctness of conflicting response cases, there is ong

suggestion that may alleviate one kind of conflicting response
problem. The title “‘mathematical actuary,” which is included
under “mathematicians’ in the 1970 Classified Index,.perhaps
should be moved to the occupation “actuaries.” There seems
from this InVEStIg‘a/twh/tO be no real differepce between the title
“mathematical actuary”” and the title “actpary.”

Firlly, two important facts distinguish the mathematical
specialists from other occupational groups. First, standard errors
are not applicable at the detailedslevel since all cases in the
universe were examined. Second PMS List C does not provide.a

. reS|dua? category for the mathematical specialists. Thus, struc-

tural differences are a very minor problem for this occupation
group.

LIFE SCIENTISTS

For life scientists (table E) most of the mismatches are the result
df classification-system causes {about 70 percent) rather than.

4

the result of response problems (30 percent). Among the varlous 9

categories of classification- system causes, errors ({about 31
percent) and structural differences (about 35 percentf account

l

= 17
. [ w. /
for similar proportions of the total mismatched cases. About
two-thirds of the response problems for this group are con-
flicting responses; only about one-third are census or PMS
insufficient responses. .
Analyzing the data from table E in terms of the C-scale shows
that about 56 percent of the mismatches are placed in correct
census occupations. Structural differences are the most im-

portant eIement in the correctly classified cases, gepresenting

about 60 percent of these cases. .

A common structural difference concerned persons who

reported their PMS occu
r “fishery biologist.
che&—&be\'nselves on the PMS to “biological scientists,” even
'though *their occupation titles were subcategories of ‘‘agri-
cultural scientists”* according to the census. Altfough the census
correctly classified these people accord}’ng to its 1970 occu-
pational scheme, a question does arise whether it placed persons
who reported certain occupational titles, such as “‘wildlife
biologist,” into an occupational category that best reflects the
kmd of work they were doing. One possible way to solve this
problem Is to switch some of the occupatibnal titles, such as
“wildlife biologist,” “fishery biologist,” and "plant pathol-
ogist”’, from “agricultural scientists”’ to "biological scientists.”
These changes may make the titles under both of these
occupatio\ns' more homogeneous. It is not known, however,
what effect this change would have on the match cases.'®
At the other end of the C-scale are mismatches for which the
censtis ogcupational code assignments are incorrect. For the
mismatches involving census coding errars, census insufficient
gespanses, or other methodological differences, there is little

ional title to be “wildlifé biologist”

doubt thatthey are misclassified in the census. These cases make _

up about 24 percent of the mismatches for life scientists.

One of the most frequent census coding errors for this group
involves “persons who reported their occupation to be either
“wildlife biologist” or “fishery biologist’” on the census, and
were given the code for "biological scientists’’ instead of the one
“for “agricultural scientists.” It is not possible to determine why
the coders made this error. The coders may have assumed that
these- titles belonged to the occupation ‘‘biological scientists,”
or the errors may- have been caused by chance oversights.

Finally, about 20 percent of the life scientists mismatches
arjge from conflicting responses. Conflicting responses were
present in the same proportions (about 20 percent) at the
major-group and detailed levels.

.

*PHYSICAL SCIENTISTS

Classification-system causes {about 64 percent) are more preva-
lent than response problems {about 36 percent) for the total
sample of physical scientists (talfla F). Of the three types of
classmcatuon -system causes, structdtal differences are the most
“common, fallowed by errors, and then by methodological
differences. Whe‘n the sample is divided into major-group and
detailed-level cases, their respective distributions by the causes

_ - — ol

cases in M!Ch the .respondent repor

v

'9That is, ' d one of- the

occupational titles such as wuluitfebnolognst," on the PMS and entered ¢
the code for ’

‘agricul tural scientists *

“ In thse cases, the respondents wouldv

¢
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"Fable E. Life Scientists by Causes of Mismatches Between Census and PMS
. Occupational Classifications, by Level of. Mismatch

(For meaning of symbols, see text)

Table F. Physical Scientists by Causes of Mismatches Between Census and PMS Occupatm‘
Classmcatlons by Level of Mlsmatch :

¥

k]

(For meaning of syﬂﬁ)ls, see text)
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- P "Mismatched cases ™.
’ ’ " - T Major-group level Detailed-level
otal i tches i )
Causes of mismatch misma mismatches
- ~
’ Standard Standard| 3 St'andard
, | Number | Percent | error of | Number | Percent | error of a’il\gnber Percent{ error of
¢ ‘percent » percent percent
¢ -
All causes, tot@l.vecececenecns 185 100.0 (X) 114 100.0 4 (X) 71 100.0 (X)
EFrOrsS, t0taluueeeueeseeesenn esons.. 57 30.8| 0 3.4 42 36.8 4.5 15 211 4.8 )
Census coding errors.....,eeeveees. Y 33 17.8 2.8 21 18.4 3.6 12 16,9 4.4
PMS coding errors‘...'..:.....’...... 2% 13.0 2.5 21 18.4 3.6 3 4,2 2.4
Response causes,®total.......ee.ue.es | ° 53 28.6 3.3 36 31.6 4.3 17 23.9 5.1
S CONfliCting reSpPONSESe vveoeonoeos. 36° 19.5 2.9 24 21.1 .8 L 12 16.9 A
Census insufficient responses...... 11 5.9 1.7 6 S| - .1 b 7.0 © 3.0
PMS insufficient responses......... 6 3.2 1.3 6 5.3 2.1 - - -
Structural differences, total........ 64 34.6 3.5 25 21.9 3.9 39 54.9 5.9
PMS subcategory . .
misclassifications.... ........... 18 9.7 2.2 18 15.8 3% - - -
PMS residual -category
classificatiofis... . ooounnnn. / . 46 24.9 3.2 7 6.1 2.2 39 54.9 5.9
Methodological différences, total.... 11 5.9 1.7 11 9.6 2.8 -7 - -
Yanagerzal concepte................ 10 54 1¢6 10 8.8 2.6 x) x)- x)
Othereceeeeeerenneiionrionoonnnsons 1 0.5 0.4 1 0.9 0.8 - - -
Ingfudes processing errors. . ‘
/ -

: Mismatched cases

Y . —
5 Total N Major-group level . Detailed-level
Causes of m1spatch mismatches . I mismatches _
v o Standard | Standard Standard’
~~=-JNumbor-r—Percent | error of | Number { Percent | error of | Number | Percent | error of
T percent percent . percent
All causes, total...e...oneense 211 1100.0 (X) 121 100.0 x)* . 9% 100.0 (X)
Errors, totalu...u.. e vureennrnonnnis 49 23.2 2.9 38 31.4 4,2 11 12. 2. 3.4
Census coding errors............... 25 11.8"‘ 2.2 18 14.9 3.2 ., 7 7.8, 2.8
PMS coding errérs!....... e 24 11.4 2.2,:i 20 16.5 3.4 4 4.4 2.1,
Response causes, total......... ceeeen | 76 36.0 3.3 54 44,6 4.5 22 2% 4.5
Conflicting responses.............. | 65 30.8 3.2 45 37.2 , b4 20 22.2 4.4
Census insufficient responses. .o 8 3.8 1.3 -7 5.8 2. A 1.1 1.1
PMS Ynsufficient” responses 3 1.4 0.8 2 1.7 1.2 1 RYS 1.1
*Structural differences , total...... .. 73 34.6 3.3 16 13.2 3.1 57 63.3 5.1
PMS subcategory . .
misclassifications. ..co...oveinr... 35 16.6 | ' 2.5 8 6.6 2.2 27¢ 30.0 4.8
PMS residual-category - . . , - R
classifications..... Cre e 38 18.0 2.6 8 6.6 2.2 30 33.3 5.0
-t ’ - .
Methodological differences, total.... 13 6.2 1.6 13 10.7 2.8 - - -
Managerial concept..see.eaceceonss. 11 5.2 1.5 11 9.1 2.6 (X) (X) (X)
Other. ..o vieeeereresreeeennnoncens 2 0,9 0.5 2 1.7 1.1 - - -

Iincludes processing errors.
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" selves to

of mismatch dtffer in some ways from the one for the totai
sample. For example, at the detailed level propomonaily more
cases contain classification-system causes than do cases in the
sample as a whole. Furthermore, structural differences are much
more frequent at the detailed level than at the major-group
level, whereas clerical errors are more widespredd at the
major-group leve! than at the detailed level.

In terms of the C-scale, it 1s ikely that about one-half (about
53 percent) of the mismatches are assigned correct census
occupations. The largest group of these correctly classified cases
involves structural differences (PMS residual-category classifi-
cations and PMS subcategory misclassification). The following
are examples of the mostgcommon cases with structural
differences. {1) persons who reported their PMS occupation to
be “‘astronomers’” but placed themselves in the PMS residual
category, ‘‘other natural scientists’” instead of the proper
category, ‘physicists”; (2) respondents who stated on the PMS
that they were “meteorologists’ and incorrectly coded them-
“eafM), and marine scientists” instead of to "other
natural scientists’’.

The other-end of the C-scale shows that only about 17
percent of the ‘mismatches are musclassified in the census. The
remaining 31 percent of the cases have conflicting census and
PMS occC!Patlons, which prevents any assignment of census
correctness, A frequert conflicting response concerns persons

who reported the occupational title metallurg|st on the
. census and “‘metallurgical engineer”’ on the PMS.
SOCIAL SCIENTISTS

ya v

Among th‘e entire sample‘ of " social scientists (table G,
classification-system causes are responsible for about 70 percent
of the mismatches and response problems for about 30 percent.
Although this same basic split is present at the major-group and
detailed levels, there are differences among the various kinds of
classification-system causes at each of these levels. For instange,
structural differences occur more often at the detailed level
{about 53 percent) than at the major-group level (about 22
percent),\ whereay_errors are a greater problem at the mrajor
group level (about 38 percent) than at the detailed level (about
13 percent). .

In terms of the C-scale, 1t is farly certain that about 58
percent of the social scientists mismatchés are placed in correct
census occupations. As was true for most of the other
occupatiqnal groups, Structural differences &8 the lar gest

s

Gomponent of the correctly cldssified cases. The two most,
typical cases involving structural d|fferences are (1) persons
who reported ”fmanmal analyst” ;n the PMS and coded
themselves to “‘accountants” rather than to “economists”, (2)
persons who described their PMS occupational title as
“‘psychiatric  soeral worker’® and placed themselves In the.
occupation “‘other social scten-vst instead of in other occu-

pations.” Although in both these examples these persons are ~

correctly olassified in the census according to the 1970
classification system, there is considerable evidence from’ the
PMS that the oggupational title “financial analyst” should be
moved from the occupational category “‘economists’’ to that
of “accountants.” Also, there 1S some suE)port from the PMS for
placing the occupational title “psychiatric social worker™ under
“psychologists’ rather than under “sogial workers.”” Both of*
these changes may reflect more realistsc occupationtal categories
for these occupation, titles.

In terms of the C—scale, about 26 percent of the mismatches
are incorrectly classified in the census, with census coding errors
causing the largest proportion of the misclassifications. A
common census misclassification concerns persons who reported
therr occupational title to be “marketing representative’ and
were incorrectly coded to the occupational category ‘‘econo-
mists.”” 1t should be mentioned that the occupational title,
"mafkgtmg representative” does not appear in either the 1970’
Alphabetical or Classifieq Indexes, .

Finally, about 16 percent of the mismatches contain con-
flicting reggonses. An intereSting forro of conflif:ting response
occurs among a few respondents who identified themselves as
being ‘psychologists’’ in the PMS but ‘‘physiologists’’ in the
census. Almost certainly their intended census_entry ojﬁﬁthe
word “‘psychologist’” was misspelled as “physiologists.”’ Most

likely, they were enumerated in one of- the field followups

conducted during the census.operations, and for.some reason,
therr occupational information was mcérrectly recorded by
clerical personnei é

GRAPHIC ANALYSIS' N ”

- ' - ‘
Figures.1, 2, and 3 summarize the results of the PMS-Census
Match in the form of bar charts. anuré 1 distributes the
mismatches in each ‘occupational groub acgording to the
categories of the C-scale. Figure 2 distributes the, correctly
categorized areas of figure 1 according to mismatch causes, and
flgure 3 does the same thlng for the incorrectly categorized
areas of figure 1.~ - .
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Table G. Soclal Scientists by Causes of Mismatches Between Census and PMS Occupatlonal

Classifications, by LeVeI of Mnsmatch

(For meaning of symbols, see text)

\ - - -
r Bd .
) - . Mismatched gses < o, . ‘ -]
> - N MaJOr-éroup level Detailed-level
\Total ’ ismatch - mismatch
Causes of mismatch mhsma es smatches
- - [ B
N il Standard | . Standard Standard
. ot Number | Percent | error of | Number | Percent | error of | Number Percent ] error of R
& N e percent . spercent | | / pepcent
7
) All CBUSES, £0tal.r.nnnreeean.s 184 | 100,04 . o ' 122| 100.00% (X 62| 100.0 ®
. * .
. - g - . N
ErFOrs, t0tal.eitre.u.iverreeennnnss, 54 29.3 3.3 46 | 37.7 4. 8 12.9 4.3
Census coding errors........eeeces. 30 4 16.3 2.7 23 18.9 3.5 7 1.3{.. - 4.0
PMS coding errors!...........0..... 24, 13.0 2.5 23 18.9 3.5 1 1.6 ‘1.6 ’
‘ / N " o &
/ »
Response causes, total... .t 27 31.0 3.4 37 .30.3 4.2 20 32.3
Conflicting responses..%........... .29 |. 15.8 2.7} 19 15.6 v 3.3 10 16.1
Census insufficient responses...... 16 8.7 2.1 9 7.4 2.4 7 11.3 .
PMS insufficient responses......... 12 = B.5 188 9 7.4 2.4 3 4,87 '
. - .= ’ - ?
Structural differences, total........ 60| 732,61 , 3.4, 27 22,1 -3.8 J/ 331, %3.2
PMS subcategory hd <1 . ' -
misclasstfications.. ..... ceeaas 49 ‘6 3.3 23 18.9 3.51 26 ALY 6.3
PMS residual-category * ’ ’ 3 , " g '
classifications.......5... & , 114 6.0 L LJ107 7 41 , 3.3 1.6 7 11.3 4,0
. - T A 1 ~ . R 3 © R
- Methodolgical differences, total.... w} 7.1 1.9 <12 9.8 2.7 .1 l.e | -7 L6
Manager¥al comcept..eseeserreean.. |T 11 6.0 1.7 1| /9.0 2.6 x ®{ - o
B L P 2 L1| 0.7 _ i 0.8 0.8 1 1.6 < L6
, N - ¥ ) . e - k]
!1ncludes processing errors. ) ! :
« . « M \
- * N .
’ . - - . ; ;
- * 4 - ' o ’\ q ‘ :
’ Vo hd ¥
o - L . ) vt g \
. \ ) \' . . - . o
, ( ¢ -
¢ ~ ‘ .
i - - - . / - .
. — ; .
\Q/ »
» . Y
: - » l . FeEs- -
. A N .\’ -
a * - - - ¢ r
< b
° y @. - - e s
- i - d
* .
% -~ & . A . -
- *

~
‘
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Major 1970 Census Occupational Groups, by

C-scale Categories
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Table 1. DETAILED OCCUPATION IN 1970 ACCORDING TO THE 1470 CENSUS, BY DETAILED OCCUPA-—
TION IN 1970 ACCORDING TO THE 1972 POSTCENSAL MANPOWER SURVEY, FOR RESPONDENTS
‘ IN THE 1972 POSTCENSAL MANPOWER SURVEY .

-

“ ~ Detailed Postcensabuanpovo'r Survey (PMS) occupation in 1970
b With 1970 PMS  cupation reported
4 Computer speclalists - - Engincers ‘
. N Nay
Dotailed 1970 census occupajion N v Opera-
- Total ’ Con- other | tioms Aero- [ 3
Com- o Re- nau- Civil Elec-
. T0tal puter | Conm- com- ,
puter search tical | Agri- |© nd trical In-
Total pro- 8ys- puter | puter ana= ‘| Total and cul- Chem- al‘::hl- and dus-
N tens sclen- spe~- " 1cal
2 K"“; ana- tists | eial- lysts astr_:)- tural tec-l elec- .trial
, ner lysts ists o :11:1:3,1, tura tronic
WA
v -
Total..uvevunnnes Aiiinnas AW* 34,938 | 4,1824 1,331 1,807 157 887 111,529 893 $3 1 1,047 | 1,254 1,935 809
» 0

Oporations and computer specialists| 6,960 5,979 | 3,774 1,256 | 1,684 97 737 [ r@ ‘303 26 3 8 y. 73 68
COmMPUter ProOgrammers......... ceen | 2,123 1,854 1,654 | 1,027 362 31 234, 3 24+ , 3 - - 2 5 -

, Computer systezs analysts....v...| 2,172 1,865| 1,458 160 943 35 320 25 54 4 - 3 3 24 s
Computer specialists, ni.e.c...... 467 398 238 31 73 2 107 3 51 7 - - 1 19 3
Operations and systems rescarch- ) N

ers and analysts,,...... . 2,198 | 1,862 424 38 306 4 76 18 174 12 L} 5 2 25 60 \

Engineers. .. v uinrenrrrannnrnnnnns 18,606 {15,909 L 196 33 67 19 77 63 {10,716 837 42 9921 1,219 1,773 732

Aeronautical and astronautical . -

engineers,...... e Lo2,154 ] 1,852 31 8 15 21 « 6 16 | 1,413 659 - 5 11 149 29
Chemical engineers. .4y 2,048 | 1,822 18 2 9 24 5 4] 1,317 % 5 872 11 26 11
Civil engineers............. veee s 2,333 2,014 9 5 2 1 * 1 2 1,463 23 7 12 1,051 14 10
Electrical and electronic ‘ = / X
engineers.......... g 2,549 | 2,177 56 S 19 91 " 23 4| 1,591 22 1 4 13| 1,176 19~
Industrial engineers 2,207 | 1,882 16 2 6 2 6 15| 1,050 12 - 10 7 65 533
Mechanical engineers 2,259 | 1,925 11 3 1 .1 6 71 1,440 43 5 8 15 53 %1
Metallurgical and materials

eNgANeers. .. ..iiiir i 590 516 3 1 1 -1 - 1 1 400 2 8 11 10 13
Mining engineers.... 178 la4 - - - - - - 85 - - - 3 1 -
Petroleun engineers... 377 338 3 - 2 - 1 5 261 - - 11 S 7 1
Sales engineers..,.... 1,933 | 1,595 10 - 1 - 9 1 633 9 2 16 7 9l 23
Engineers, N.e.C........ eavsesens ] 1,789 ) 1,475 39 7 11 2 15 8 942 58 13 31 66 156 48
Engineering teachers¥,......... e 189 169 - - - - - - 121 9 15 19 25 4

Mathematical spectlalists........... 2,178 | 1,868 115 27 35 .28 25 58 36 S - - - 3 -
Actuaries.., 189 170 21 1 - - 1 2 2 1 - - - - (.
Mathematician 275 237 521y 12 21 10 ) . 9 23 10 2 - - - 1 -

' Statisticians .. 784 663 17 4 7 1y s 32 16 2 - - 1° -
Mathematics teachers*............ 930 798 29 10 7 17] . 10 1 8 - - - - 1 -

Life scientists..... R SO 3,215 | 2,775 7 2 1 1| s 20 - 6 - 5 1] «.1

‘ Agricultural scientists. 476 400 1 - - 1 7 2 - 4 - 1

. Mgriculture teachers=... 173 147/ - - - - - - ] - 3 - 1 - -
Biological sciéntists.., . 1,100 952 4 1 2 1 - 3 3 - - .- - - -
Biology teachers»,,. .. . 794 673 1 1 - - - - 1 - - - - 1 -
Foresters and conservationists!.. 672 603 1 1 - -, - - 4, - 1 - - - -

> »

. Physical scientists............ 5,104 | 4,392 41 9 8 11 13 16 392 23 2 44 11 75| a 4
Atmospheric and space.scientists. 226 198 2 2 - - - 2 8 4 - - -y -
Atmodpheric, earth, marine, and -

space teachers™................. 185 158 - - - - - L - 3 1 - . - - _ B
Geologists.... 769 645 9 2 2 3 2 1 29 - - - 3 2 -
Marine scientists 134 1 . 114 1 - - ol - 1 17 - 1 - 8 1 -
Chemists......... . 2,039 | 1,795 12 2 4 1 s 5 3 160 1 1 40 - 2 2
Chemnistry teachers*..... . 302 250 - - - - - - 2 - - 1 - - -
Physicists and astronomers. .. 850 729 15 2 2 6| s 7 121 15 - 1 - 36 1
Physics teachers*.,...........:u. 548 460 1 1 - - - - 4l 2 - 1 - 30 -
Life and physical scientists, - .

T sl 43 1 - - - 1 2 11 - - 1 - 3 1

Soclal sclentists............... een| 4,824 | 4,015 49 3 11 Tl k3 50 62 2 .- 3 11 10 4
Economists..,........ 1,843 | 1,522 46 2 11 1 32 48 39 2 - 2 2 9 4
Economics teachera. 298 256 1 - - - 1 - 1 - - - 1 - -
Psychologists...,.... 991 8l4 1 1 - - - - V3 - - - 1 - .
Psychology teachers*. 457 377 - - - - - - - - - - - - - .

. Soclologists. . ...u... 53 41 - - - - - - - - - - - - -
Sociology teachersw. ., 257 217 - - - - - - - - - - - - -
Political scientists...... 23 18 - - - - - - - - - - .| - .-
Urban and regional planners...... 336 289 - - - - - 2 18 - - * 7 1 -
Social scientists, n.e.C....uveues 118 100 1 . - - - 1 - - - -1 . - - - -
Social -science teachers, n.e.c.*. 448 381 - - - - - - 1 - - - - - -

2, d .

n.e.c. Not elsewhere classified. .
*College and university. . . ,

!vith 4 or more years of college.
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* Table 1. DETAILED OCCUPATION IN 1970 ACCORDING TO THE 1970 CENSUS. BY DETAILED OCCUPA-
“TION IN 1970 ACCORDING TO THE 1972 POSTCENSAL MANPOWER SURVEY, FOR RESPONDENTS
. IN THE 1972 POSTCENSAL MANPOWER SURVEY—Continued

E

RIC

.

Detailed Postcensal Manpower Survey (PMS) occupation in 1970--Continued

with 1970 PMS occupation reported=-Continued

Engineers--Continued

Mathematiclans and

Life and physical scientists

NS statisticians
Detailed 1970 census occupation , .
N . Metal- Envi- - _
e~ | lur- [Mining "’"'1 / Mathe= | Stat- Ac‘:xrll- 18;21- Bio-
chan- | E1cal | and | du- dmentallgper | moray | AT | garse | gsti- | Total | tural | cal | chea- Chem=
ical and petro- clca‘r an arles clans cians scien- | scien- ists ists
mate- leunm sani- tists? | tists
rials | | tary *
j R :
Totaler. Muunn soeesornnns v 2,110 451 335 96 150 2,396 1,130 137 522 471 4,833 776 664 148 1,214

Operations and computer specialists 2|’ 3 3 1 85 50 3 24 23 23 2 4 - -
COMPUter ProgrammerS..-cecaesenan 4 - 1 - - 9 16 2 12 2 11 2 - -1 -
Computer systems analysts..... 2 1 - R - 12 11 - S 6 7 - 2 - -
Computer specialists, n.e.c. . S - 2 2 - 12 2 - 2 - 2 - - - -
Operations and systems Pesearch-
ers and analysts.........ccuue.nn 11 2 - 1 A 52 21 1 S 15 3 - 2 - -

. .

Engineers. .. veuuernnnnns semerann 2,068 348 312 62 134 2,197 35 1 11 23 125 \10 - 1 68
Acronautical and astronautical -

LENRINCETS e v ere e reannnennnns 276 14 - 1 3 260 8 - 4 4 8 - - - 3
Chenmicals engineers . TEEEY 112 . 65 15 10 19 187 1 - 1 - 56 3 - 1 47
Civil englneers ........ 46 3 8 2 70 217 - - - - 10 3 - - -
Electrical and electronic °

CNEINEErS .c.vevvuns srecvennon 80 6 - 25 1 244 3 - 1 2 2 - - - -
Industrial engineers. 97 11 7 4 4 300 13 - - 13 8 - - - 6
Mechanical ‘engineers. ....... 339 9 8 9 6 253 2 1 - 1 2 - - - -
Metallurgical and materials

engineers....c.ouumnnnnn 46 224 » 1 & 2 79 1 - - 4 - - - 4
Mining enginecers..... 4 2 67 - - 8 - - - - 7 - - - -
Petroleum engineers.. 11 N 191 - - 34 - - - - S - - - 1
Sales engineers...... 113 14 8 - 9 341 3 - 1 2 2 2 - - -
Engineers, n ¢.c..... 268 15 4 7 17| 239 4 - 3 1 20 2 - -tv
Engineering teachers® .... ... 25 4 3 - 3 9 - - - - 1 Fs - -

Mathenatlcal'speclalls.ts..‘ 8 - - 1 hal® 19 986 132 475 379 21 1 2 5
Actuaries 1 - - - - - 120 117 2 1 2 - - 1
Mathematicians. 2 - - - - S 104 10 84 10 4 - - 1 3
Statisticians 2 - - 1 - 10 346 4 2 340 6 1 - 1 1
Mathematics teachers®............ 3 - - - - 4 416 1, 387 28 9 - 2 - -

Life SClentists. ... ...ceuccconronns 2 - - 1 4 4 - - 4| 1,724 243 632 25 18,
Agricultural scientists. - - - - r- - 3 - - 3 207 S 36 2 1
Agriculture teachers®.. - - - - T 1 - - - - 78 3 3 - -
Blological sclentists..... ... . - 2 - - 1 - 1 - - 1 526 63 254 18 12
Biology teachers®................ - - - - - - - - - - 452 15 337 S 3
Foresters and conservationists!.. - - - - - . 3 - - - - 461 447 2 - 2

Physical sclentiSts...........co... 6 98 20 30 14 65 2 - 10 2} 2,88 9 00 us| 1,117
Atmospheric and space scientists. - - 1 - - 2 1 - 1 - 99 - - [
Atmospheric, ecarth, marine, and N )

* space teachers . ....c.uecumunann - 1 - - - 1 - - - - 109 - 1 s - -
GeologLStS . uernnrennnns e - - 19 - 1 4 1 - - 529 1 - - 3
Marine sclentistS....ueeceneunnnn - - - - 2 5 - - - - 68 - 2 1 1
Chemists. ,*iueunn.- 2 91 - 4 s 12 2 - - 2| 1,123 7 10 88 958
Chenistry teachers™ ....... - - - - - 1 1 - 1 - 177 1 - 29 <162
Physicists and astronomers. . 2 - 22 4 35 1 - 1 - 465 - 2 - 8
Physics teachers*................ 2 - - 2 - 4 4 - 4 - 306 - "3 - 1
Life and physical scientists, . .

DuCuClragenrrnnnsennnonnnnnnnnns -4 1 - 2 2 1 2 - 2 - 7 - 2 - -

P - o
.

Social SCLCNTIBLS..enrnrerneinnns ﬁj - - - - 2 43 1 40 s71° 1 6 2 6
Econonmists...... Caneannae PR 4 - - - - 16 36 1 - 35 12 b] 1 - 3
Econonmics teschers*.............. - - - - - - - - - - 3 1 1 - -
Paychologlsts. ... ..cuuuucrnnes - - - - - 2 1 - - 1 13 - - 2 -
Psychology teachers* - - - - - - 2 - - 2 8 1 3 - -
Sociologistsgy...... - - -1, - - - - - - - 3 - - - -
Sociology teachers*... - - - - - - 2 - 2 - 1 1 - - -
Political scientists........ - - - - - - - - - - - - - - -
Urban and regional planners...... 2 - - - - 7 1 - -\ 1 2 - - - 1
Social sciontists, N.€.C.uevcnunn - -~ - - s - - - 1 - - 1 9 2 - - 1
Social science tcachers, n.e.c.’. - - - - - 1 - - - - 6 1 1 - 1

!
o
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. N
. . .
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Y

Aruitoxt provided by Eic:

c




N . v
' - .

26

Table‘l:. DETAILED OCCUPATION IN 1970 ACCORDING TO THE 1970 CENSUS, BY DETAILED OCCUPA-
TION IN 1970 ACCORDING TO THE 1972 POSTCENSAL MANPOWER SURVEY, FOR RESPONDENTS
. IN THE 1972 POSTCENSAL MANPOWER SURVEY—Continued

De_tnlled Postcensal Manpower Syrvey (PMS) occupation in l970--éon:1nued
' , ot R ) With 1970 PMS occupation reported--Continued . e
: - 1370 PMS occupation . .
Life and physical - nof reported . -
R * scientists--Continued Social sclentists o .
Detailed 1970 census occupation N Other . Soci- All Em- .
Earth e - olo- other ploy- 4 Lgbor
) dnd Medi - and Psy- gists Other | occu= ment Un- Qut force
na- cal Physi- hysi- | Total Econo- holo- Q an- social pa- Total " of Status
: rine |sctent | ctsts {PPY ota atsts |© 1° N anh *"" |scten- | tions _° 2 status lened labor not ’
N scien= | tists sc°1°eln_ glsts ;o;:: tists s;‘e"c‘l_ PIoYSa | torce |avatl-
_‘ N tists tists - gists fled able
Total:.... ..... arnaaa e et annn 806 248 761 236 |* 1,659 399 795 202 263 | 11,304 | 5,949 235 65 163, 5,486
, R, . \

Operations and computer speclalists 8 3 5 1 23 9 1 1 121 1,697 |, 981 35 16 18 912
Computer programmers........... - 4 2 3 - 2 1 1 - - 144 269 L2 5 3 256
Computer systens analysts........ v2 = | 2 1 4 4 - - .- 306 307 11 6 3 287
Computer specialists, n.e.C...... -1 1 - - - - - - - 102 69 14 - 5 63
Operations and systems roseargh~ - .

ers and analysts....i.....uvnun. 1 - - - 17 4t - 1 12| 1,145 336 18 5 7 306
Engtneers....... .@.' 21 1 16 8 17 6 6 ol 4 4,757 2,697 100 35 21 2,541
Aeronautical and ‘as¥ronauttical & . e
LT 3 T T 1 - 3 1 1 - 1 - - 375 *302 18 6 1 277
Chémical engineers.. . 1 - 2 2 3 2 1 - - n 226 3 5 4, 210
Civil engineers............. Cenas 7 - - - 2 1 - - 1 528 319 14 1 2 302
, Electrical and electrontc - 4
ONEINCETS. .\t it rirnn e nnnn s, - - 2 - - - - - -1/ s 372 13 4 3 352
Industrial engineers........... . 1 - ¥ 1 5 2 2 - 1 / 775 325 16 5 2 304
Mechanical engineers............. - 1 1 - 1 - - - 1% 462 334 4 2 1 327
Metallurgical and materials
ONEINOErS. .\t rrrnarnrnnnrnaans - - - - - -1 - - - 107 76 2 - - 728
w: engincers..... 7, - - - 1 - - 1 - 51 34 1 - - 33
PetMoleun engineers.. 2 - 2 - - - - - - 64 39 3 - - - 36
Sales engineers...... - - - - 1 1 - - - 945 338 11 3 2 322
Engtneers, n.e.c..... 2 - 5 2 - 2 - - 460 314 13 8 4 289
Engineering teachers*. - - 1 - 1 - - - 1 46 20 - 1 2 17
- . ot

Mathematical spectalists........... PR 3 4 3 28 9 3 5 11 623 310 « 25 3 17 265
Actuaries............. . - - 1 - - ~ - - 42 19 .1 - - 18
Mathemattcians.. - - - - - N - - - 44 38 .2 + 2 34
Statisticians.,,...... - 2 - 1 20 8 - 2 10 225 121 9 - 2 110
Mathematics teachers®............ 1 1 4 1 8 1 3 3 1 312 132 13 ¢ 3 13 103

' = *

Life scientists. .u.vuivurnnnnnns . 26 184 3 93 36 6 20 7 980 440 | 18 3 25 394
Agricultural scientists.... 6 1 - 16 3 2 - - 1 178 76 1 1 - I
Agriculture teachers*..... 1 - - 1 5 3 - - 2 59 26 2 - . 2 22

- Btologtcal scientists.. 14 114 2 49 20 - 17 - 3] % 395 [ 148 6 1 5 136
- Biology teachers~.... . 1 68 1 22 7 - 3 3 1 212 121 7 - 14 100
Foresters and conservationists!., 4 1 - 5 17 1 - - - 136 + 69 2 1 4 62

Phyaickl, sclentists....uuuunenn. vadt 247 37 712 9 3 .- - 6 1,039 712 27 2 33 650
Atmospheric and space scientists. 51 - 6 38 - - - - 86 28 2 - - 26
Atmospheric, earth, marine, and

space teachers™, ... ...cvuurruns . 103 - - S - - - 3 43 27 2 - 6 19
Geologists........ S515 1 3 6 - - - - 76 124 7 = 2 115
Marine scientists. 35 - 2 7 - - - - - 27 20 - - 1 19
Chenists, . ........us 9 19 4 28 5 3 - - 2. 490 264 11 1 9 223
Chemistry teachers*....... - 3 1 1 - - - - - 70 52 2 - -y 45
Physicists and astronomers., 10 12 410 23 - - - - - 120 121 3 - 3 115
Phystcs teachers*.}......... 2 1 285 14 1 - - - 1 107 88 - 1 7 80
Life and phystical scientists, ¢
Ni@uCurnnninntnnnnnnnannns anaan 2 1 1 1 .- - - - - 20 8 - - 8 5
. Socgllfclenusts .................. 3 20 1 8 1,546 366 765 192 223 2,208 [ -+ 809 30 6 59‘ 724
EConomists....e..... .- 1] 2 - 267 247 1 - 19 1,074 321 11 2 10 298
Economics teachers*. - 1 - . - 117 113 - 2 2 134 42 4 - 2 36
Psychologists........ . - 9 - 2 624 1 313 7 37 172 177 4 - 15 158
Psychology teachers™. .Fo- 4 -] " 189 -1 119 1 9 178 80 2 } 8 69
Soctologists........ 7 1 - 2 26 - 1 22 3 12 12 1 - - 11 .
Soctology teachers~™.. - - - - L9 -1 - 2 11t 6 95 40 4 2 7 27
Political scientists........ . - - - - 6 - - - 6 12 5 - - 1 4
*  Urban and regtonal planners....\. | ¥ - - L s 4l 2 - - 35{ 225 47 1 - 1 45
Soctal scientists, n.e.c......uan 2 1 - 3 32 2 - 12 18 57 18 - 1 2 15
Soctal science teachers, n.e.c.*. - 2 - 1 125 1 3 37 84 2649 | . 67 3 - 3 61
* v k]
i ~ ! \ ot ":?’)
, . R
J .
[N : +* :
\ ,
‘ ! 8 -~
o |y ) !




Table 2. TOTAL CASES WITHIN UNIVERSE OF THE STUDY BY AGREEMENT BETWEEN CENSUS
AND PMS OCCUPATIONAL CLASSIFICATION, BY LEVEL OF DISAGREEMENT FOR MIS-
. MATCHED CASES, BY DETAILED CENSUS OCCUPATION IN 1970

N . N .
. f : ’ » o Mismatched cases
. > Total Matchés® -
Detailed- 1970 census‘occupation Total Magor-gro\;p level | Detailed level
' Number | Percent Numiy#r | Percent | Number | Percent Number {Percent | Number [Percent
Total cases in universe......} 34,938 100.0 | 15,318 43.8 19,620 56.2, 13,187 37.7 ] 6,433 18.4
Operations and computer specialists| 5,979 | 100.0[ 2,182 36.5 3,7'97 63.5 2,096 35.1( 1,701 28.4,
Computer ProgrammerS....ceecescss. 1,854 100.0 1,027 55.4 827 + 44,6 197 10.6 630 34.0
, Computer systems analysts........ 1 865 100.0 |- 943 © 50.6 922 49.4 382 20.5 " 540 29.0
Computer specialists, n.e.Co..... | 398 100.0 134 33.7 . 264 66.3 157 39.4 107 26.9
Operations and systems . . ’ .
researchers and analysts........ | *1,862 100.0 78 4,2 1,784 95.8 1,360 73.0 424 22.8
ENgineers..cecerseecsvstiocccassoses | 15,909 100.0} 6,665 41,91 9,244 58.1 4,949 31,11 4,295}, 27,0
¢ Aeronautical and astronautical . '
. ENEINEErS,.eveerecrsosoresessess I~ 1,852 100.0 715 38.6 | 1,137 61.4 | ~ 383 20.7 754 40.7
Chemical engineers......ceeceeeces 1,822 ,100.0 872 47.9 950 52.1 495 27.2 455 25.0
Civil engineers...\.ceceeescocese 2,014 100;0 | 1,121 55.7 893 44,3 514 25.5 379 18.8
Electrical and electronic ‘ .

ENEINEErS. v see-vsecorooncnansns 2,177 100.0 | 1,201 55.2 976 44,8 569 26.1 407 18.7
Industrial engineers............. 1,882 100.0 533 28.3 | 1,349 71,7 828 44,0 521 27.7
Mechanical Engineers......c.oce-. 1,925 100.0 990 51.4 *935 [+ 48.6 429 22.3 506 26.3

N Metallurglcal and materials '

ENEINNETS, sesseersoessonsovencee 516 100.0 224 43.4 292 56.6 113 21.9 179 34,7
Minlnﬁngineers.l............... 144 100.0 67 46,5 77 53.5 58 40.3 19 13.2
Petroleum engingers..cee.censecnss 338 100.0 191 56,5 147 43.5, 76 2225 n 21.0
Sales engineers...cieeersesoononns 1,595 -100,0 341 21.4 1,254°1 ° 78.6 951 59,6 303 _19.0
ENZiNEers, N.€.Cuoervroerrsoovenss 1,475 100.0 289 19.6 { 1,186 80.4 485 3{:9 701 47.5

. Engineering teachers*............ 169 100.0 121 | . 71.6 48 28.4 o 48 28.4 - -
Mathematical BpecialistS....eoenees 1,868 100.0 + 957 51.2 911 48.8 882 | 47.2 29 + 15.5
ACtUATieS.eeeeerrossrooscroonnses 170 100.0 117 68.8 53 31.2 50 29.4 3 1.8
MathematiciansS..e.euieeceecsoooens 237 100.0 84 35.4 153 64.6 133 56.1 .20 8.4
Statisticians...v.ieeeececcsoroes 663 100.0 340 51.3 323 48,7 317 47.8 6 0.9
Mathematics teachers*......eese.. 798 100.0 416 52.1 382 47.9 | 382 47.9 . - -
. 3
Life Scientists.....eeeeeeecncccnss 2,775 100.0 { 1,438 51.8 | 1,337 48,2 1,216 43.8 121 4.4 ¢
Agriculture scientists..ceeeeas.es 400 § 100.0 145 36.3 255 63.8 218 54,51 " 37 9.3
. Agriculture teachers*,........... 147 100.0 .73 49.7 74 50,3 71 48.3 3 2.0
Biological scientistS..e..ecnus.s 952 100.0 368 38.7 584 61.3 521 54.7 63 6.6
Biology teachers™.....ceceecessns 673 100.0 { ~ 405 60.2 268 39.8 253 37.6 15 2.2
Foresters and conservationists!,. 603 1008 447 74,1 156 25.9 153 25.3 v 3 0.5
Physical scientistsS..ecieeecsceesess 4,392 100.0 | 2,629 59.9 | 1,763 40,1 b 1,575 35.9 188 4,3
Atmospheric and space scientists. 198 100.0 38 19.2 160 80.8 99 50.0 61 30.8
Atmospheric, e?rth, marine, . q
' and space teachers®....euwecoen.e 158 100.0 108 68.4 50 31.6 50 31.6 - -
Ge0logigts.cireernioncecnsconennn 645 100.0 515 79.8 130 206.2 118 . 18.3 12 1.9
. " Marine scientists....ccescceccens 114 100.0 55 48,2 359 51.8 48 - 42,1 11 9.7
ChemiStS. . eoeeresoscccccccoroncnse 1,795 100.0 | 1,046 58.3 749 41,7 708 |, 39.4 41 2.3
Chemistry teachers*.....:ee.eess. 250 [ 100.0 171 68.4 79 31.6, 77 30.8 T 0.8
Physicists and astronomers....... .. 729 100,0 410 56.2 319 43.8 278 38.1 41 5.6
Physios teachers¥.....cescecocees 460 100.0 285 62.0 175 38.0 158 34.3. 17 3.7
Life and physical
scientists, N.€.Covivecencnodies 43 100.0 1 2.3 42 97.7 39 90.7 3 7.0
Social scientists....ccvevcecoccns. 4,015 100.0 |. 1,447 36,0 2,568 64.0 2,469 61.5 99 © 2.5
EconomLBtS, vueeeermeceroosconenne 1,522 100.0 247 16.2 | 1,278 83.8 . 1,255 82.5 20 1.3’
Economics tQachers®,.....eeneeene 256 100.0 113 44,1 143 55.9 139 54.3 4 15.6
. PSychologst’s, cveerreneeorcsioes 814 100.0 579. 71.1 235 28.9 190 23.3 45 5.5
Psychology teachers*.....ccecesss 377 100.0 179 47.5 198 52.5 188 49.9 10 2,7
S0C1010E1SES. verrrrrecreinrnaonen 41| 100.0 22(. %37 19 46.3 15 36.6 4 9.8
Sociology teachers®........c.e... o217 ¢ 100.0 111 51.1 106 48.8 98 45.2 8 3.7
. Political scientists......e.coee. 18| 100.0 6 33.3 12 66,7 12 66.7 - -
Urban and regional planners...... 289 *100.°0 < 39 13.5 250 86.5 248 85.8 2 0.7
' Social scientists, n.e.C..eeeeees 100 100.0 \SQ___/ 30.0 70 70.0 68 68.0 2 2.0
Social science teachers, n.e.c.*. 381 100.0 121 31.8 260 68,2 256 67.2 4 1.0 >
n.e.c. Not elsewhere classified. :

*College and university.
lyith 4 or more_years of college. .
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' TABLE 3, UNIVERSE AND%MP
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LE CASES BY MAJOR 1970 CENSUS OCCUPATIONAL GROUP,

' BY LEVEL OF MISMATCH /
1 Mismatched cases
Major 1970 census occupation group Major-group level Detau'ed-group level
* Total Sample Total Sample
Total, all groups............... e . 13;187 \§96 6,433 571
Operations and computer specialists...... 2,096 112 1,701 1154
ENgineers...........ov.o.... e 4,949 112 4,295 s 71164 =
Mathematical specialists ...... ceenenene 882 . 115 29 : 29,
Life SCIentistS.....u.vveerenerenerns. s, . 1,216 114 121 71
Physical scientists... ..... P b 1,575 121 188 90
Social scientists............ciiiivininn - 2,469 122 99 163

1These numbers differ from those in tables A,B,C,

could.not be, located.
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and G because they include cases whose PMS or census questionnairts
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 APPENDIX A

Postcensal Manpower Survey (F’MSQ)
. N . )

| Occupational Codiﬁg Scheme:

“List C—Occupations’”




the *Other’’ category

List C - OCCUPATIONS ' :

This list is to be used in answering the questions about the kind of work you were doing and about .your professional

or occupational classification. When the instructions for a particular item on the questionnaire request you to enter a

code and description from this list, please scan the entire list, then choose the appropriate entry. [f you cannot find

exactly the right entry, please choose the one that comes nearest to 1t. If none of the entries is at all appropriate, yse
zco_de 469) and enter a brief description 1n the space provided on the questionnaire,

Code Description

s .

Engineers, including college professors and instructors

.
-gngineer. aeronautical and astronautical
ngineer, aEricultural
Engineer, chemical
Engineer, civil and architectural
Engineer, electrical and electronic
Engineer, industrial
Engineer, mechanical
Engineer, metallurgical and materials
Engineer, mining and petroleum
Engineer, nuclear -
Engineer, enviromental and sanitary
Engineer, other fields (Descnbefrie{ly under the
applicable item on the questionndire,)

Computer Specialists, including college professors and
instructors T .

413 Computer programmer

414 Computer systems analyst

415 Computer scientist

416 Other computer specialist (Describe briefly under the
applicable item on the questionnaire.)

Mathematicions and Statisticians, including college
professors and instructors

417 Actuary )

418 Mathematician

419 Statistician

420 Operations'research analyst

Natural Scientists, including college professors and
instructors .

421 Agricultural scientist, including foresters and

conservationists

422 Biological scientist ‘

Biochemist

Chemist

Earth and marine scientist, including geoglogists,
geophysicists, oceanographers, etc.

Me(ﬁcal scientist, exc?uding persons who are primanly
medical practitioners; see Health Occupations below
Physicist

*Other natural scientist (Describe briefly under the
applicable item on the questionnaire.)

Social Scientists, including college professors and
instructors .

kS

429 Economist

430 Psychologist

431 Sociologist or anthropologist

432 Other sdcial scientist (Describe briefly under the
apphcalgle item on the questionnaire.)

v

Code Descriptian

. ! . s
Health Occupations, including persons who are primarily
practitioners. Persons engaged primanly in medical
research, teaching, and similar activities use code 426,
Medical scienuist.

433 Physician or surgeon

434 Technician, dental - .

435 Technician, medical , (-1 .

436 Other health occupation* (Describe briefly under the
applicable item on the questionnaire.) g

Technicions gnd Technologls's,ﬂexcept medical, -

437 Reslgner, electronic parts and machine.tools .’

433 D(‘\lgncr. mgustnal,. -
43 esigner, other e '

440 Drahinman & .

441 Surveyor

442 Technician, biological and agricultura]

443 Technician, electricpl and electronic °

444 Technician, construétion, highways, and architectural .
145 Technician, mechanical ’
446 Techniciun, other engineerjng

447 Technician, physical science

448 Technician, other fields (Describe briefly under the
» applicable item on H& questionnaire.)

e

449 Teacher, elecmentary school ! . /"3~

450 Teacher, secondary school =

451 Teacher, college and university, excluding engineering-
and <cience (Fngineering and science teachers, see

codes 401-432 above.)

Teachers

Administrators, Managers, and Officidls, excluding fam

»

452 College president or dean

453 Administrator or manager, scientific and technical
re~carch and development '

454 \dministrator or manager, production and operhtions

455 Administrator, manager, of official, all other, excluding
self-cmployed

456 Self-employed proprietor

-

All Other Occupations

457 Accountant

458 Attorney or judge & . N

459 Clencal or sales worker {sich as salesman, bookkeeper,
secretary, etc.) N

460 Clergyman ’

46] Craftsman (such as baker, carpenter, electrician,
mechanic, repairman, etc.) * .

462 Farmer (owner, manager, tenant, or’farm laborer),

463 Fireman or policeman ‘

464 Laborer, except fam N ..

465 Librarian

466 Merchant or shopkeeper, self-employed

467 Opetative (such as assembler, factory worker, miner,
welder, teuck driver, etc.) . !

468 Postal worker . . . ">
469 Other occupations, not specified above (Describe
briefly under the applicable item on the questionnaire.)

: "

FORM PMS.3 (lOru‘7 1)

Aruitoxt provided by Eic:

’
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APPENDIX B
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Decision-Logic Table for Comparing

Postcensal Manpower Survey (PMS)

and Census Responses




-
»
A response in the Postcensal Manpower Survey consists of (1)
written entries in questions 22, 23, and 24, and (2) a code from
reference List C (see appendix A} in the code box of question
22. The PMS code, however, is also part of the PMS cIa55|f|
cation system; and often, it is difficult to determine the extent
to "wiich the respondent considered 1t to be a part of the
occupatnonal description, rather than merely a way of class-
. fymg this description. 1t is for this reason that a decision-logic
table was created to help translate the PMS response into one
*that could be com pared with the census response The decision- -
Idgic taple provided a consistent, scientific method of decndmg
the weight that should be given to the PMS code as an element
of the occupational description; it specmed under what con-
¢ ditions the code would be considered entlrely as a classification
device, and_ynder what conditions it would be considered an
integral, and perhaps deciding, piece of occupational description
information \
~

Conditions and Actions

~

Situations

There are two sections in the decision-logic table. The first,
consisting of situations 1-7, refers to cases whose written
entries on the PMS convey essentially the same information as
the census entries. The second section consisting of situations
814, refers to the converse cases—those whose PMS written
information ys different (either consistent or conflicting) from
that in the census.

How to use the table 1s ilustrated by the following
verbahization of the symbols of “Situation* 1" (see the first
column of the table). Situation 1 states that \f the person’s
written PMS entry 1s dssentially the same as the census entry,
and if the written entry in question 22 indicates that the person
belongs in a PMS category other than the one associated with
the code entered in the code box of question 22, and f the code
entered 1s 459 or 437-448, then, in spite of the wrrtten entries
In PMS questions 23 and 24, the PMS code s to be treated as an
essengial part]of the PMS occupational description.

LY

Conditions! 1

4 10 11 12

The writtén entries in the PMS
convey essentially the same
information as the census
Writtén entries...eoouuee.unnn.... ..
The written entry in question
22 conflicts with the numeric
code in question 22........... e
s &
The written entry in question
23 conflicts with the numeric
code in question 22..............
\
The written entry in question '
24 conflicts with the pumeric
code in question 22................
The numeric code in question
22 is 459 or 437-448...............
The numeric code in question

22 is 451. NA | NA | NA

Actions? "
Treat numeric code in question
22 as additional informaticn.......
Ignore the numeric code inm-

question 22

NA| NA| NA| NA| NA| NA| NA | NA

NA[ NA| NA| NA

!For conditions™
Y - means "yes'
N - means
*  means
NA -~ means

ignore, the condition is not rel
"not applicable'.

the™condition must be true.
"no", the condition must be false.

evant.

ZFor actions:

X

means
means

32
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.
execute, i.e., perform the action.
ignore, 1.e., do not perform the action.

38
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Census Rules for Coding Occupation
P P ‘

‘ o \

\

-

Note: Excerpted from(U)S./Bureau otsthe Census, 1970 Decennial Census of Population, Procedures
— Manual, VolumeAl1, Part V, Chapter A, ‘-‘lndust@and Dccupation Coding’’, May 6, 1970.
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. After an industry code has been entered in item 33, examine

items 34a, b and c: From this find the appropriate code jn the

Alphabetical Index following the instructions below* ,&»

The f'nal determination of a correct code for a partlcular
lnstmg in the occupation portion of the Index is the result of the
proper consideration of the occupation remrnm 344, b, c),
the code of the industry return (item 33a, b, c) and sometimes
the class of worker item (item 35). If a written entry cannot be
coded after following the index instructions, refer the entry.

5 .
a. Coding to most speci{ic entry. In determining the
proper code for an. occupation return, consider the

e, _ts

entries in items "‘a and b’ as a combined entry. For

e e

example, if item “a” says “‘machine operator’’ and

~ item “"b”’ says “runs a lathe,” combine the entries and

N

code “lathe operator”’ not “‘machine operator” because
it is the most specific entry. On occasion, two
distinctive jobs will be described in “a” and b f
example, on line “a’" “receptionist-typist’* may appear
and on line "“b"’ “typlst” will be written. In such a case

« code that job appearing on line ‘'b*’, for the respondent
has told us he considers that his main activity.
Sorhetimes line “b" repeats the double job function
given on line ““a”, for example ‘“receptionist-typist’’
appears on line ”a” and also on line "’b”. In such a case
code the lowest number code,’ in this case code 364
for receptionist.

It one of the codes in the comparison is a letter code,
use the following numeric equivalents of the letter
codes. In coding, use only the letter code, never their
number equivalents,

N-142 $473 W-801
P-305 T-602 X-903
Q-372 U-715 Y-915
R-415 V-751 Z-984

At times the Index lists activities along with a job title
g which means you must refer to Item 34b of the
schedule. For example, if 34a $ays “porter’ you will

need to look at 34b for clarification. If 34b says-

“cleaning’’ or the like; 1t is covered’in the Index listing
of: Porter, cleaning.....902. The Index also has a
listing for: Pprter, baggage...... 934, which wouid
be used if ifem 34b had said ‘‘handle baggage’’ or a

similar entry. «

! This rule is known as the “’lowest-code’ rule.

F 3 -

34 ‘ . .
Q
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b. Additional rules for use of items 34b and 34c

(1) When not to use item. 34b. — At times the Index
will Say “any activitv " In" this case you will not
use 1item b. If, for example, 34a says “'secretary’” .
and 34b says “filing and typing,” you-will find in
Iooku;‘g up secretary, the Index gives a Ilsﬁ?ig for
"Secretary, any acttvity.é’ For this entry, you will
use~onfy-34a and disregard the activities listed in i
34b. v

t

(2) Use of’job title question (34c) — Item 34c should
be used only when a code cannadt be assigned by

" using 34a or b, for example, where both 34a and
34b are too broad or general In such a’'case, code
using 34c if it clarifies and/or is consistent with

items 34a and 34b. If it is not consistent, use the .
rule of lowest number i truction 3a. __
. %-9 Lo

Cu Codmg of occupation from Industry. In-sdme cases the -
information found in all parts of itgm g:;guot enough -
to properly code ocCupation, butthe needed informa-. =
tion can be found In item 33. For example, item 33b 1
may  say "uto body repair shop’-and item 34
“mechanic.”’ In this case you can code the person asan

,

auto body mechanic, \

d. Alphabeuc index. Mn titles arqmsted in the”

Index i in several ways. These are:

(1) Occupation titles with no' restrictions -
Ticket writer ..,...... -394
. This means that if the schedule entry reads
"“Ticket writer” the proper code to be erftered in
code box 34 would be 394.

() Occupation titles with Industry and/'or Class- of
Worker restrictions. N
here are a number of types of restnctlons In all
» cases the occupatlon title is {in the left columns
and the occ code in the right colun®f. .

(a) Title
Salesman—. . ... .. 287.......... 705
This means that yeu can code\your occu-
pation 705 only when the industry has been
assigned the code 287.

Y

b 3
(b) Title in combinatién with range of industry *
codes

&
Compensator man . . ..307-318,.... 620
If the industry code had been ﬁgned 308

» .

—n
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you could code the “compensator man” 620,
because code 308 falls within the range
307-318. If the industry code does not fall
within this range of codes in the middle
column, you cannot use the code for occu-
pation.

{c) Title in combination with several industry
codes: -

o~

11

~

AN

Criminal investigator. . .L, M, 907, 927. . .964

In identical fashion as the industry range, here
the occupation code 964 can be' used*only if
you have assigned as the industry every entry
on your schedule one of the four codes in the

center.

.
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The table in this appendix was created in the hopes of indicating
the influence of professional identification in 1972 on the PMS
response wheh- it conflicts with the census response. The
universe for the table is restricted, therefore, to cases with
conflicting response differences.

ANALYSIS ,

In the majority (about 61 percent) of the conflicting responses,
the respondent reported a professional identification® in 1972
in the PMS that was the same as the 1970 PMS occupation. In

'I1tem 41 of the PMS questionmpire asked the respondent to complete
-the following statement by inserting a code and a descgiption from List
C: “Based on my total education and experience, | regard myself
professionally asalan)...” ’

* /
\ s

-

o 7

only about 16 percent of the cases did the respondent report a
professional identificatiorrthat agreed with the 1970 census
occupation. In nearly 18 percent of the conflicting-response
cases, the person gave a professional identification that did not
match his or her 1970 census occupation or his or her 1970
PMS occupation. The 1972 professional identification was not
reported in about 6 percent of the cases.

The percentage of conflicting-response cases for which the
professional identification agreed with the 1970 PMS occu-
pation differs very little among the various occupational groups.
The percentage ranges frony about 59 percent for life scientists
to about 63 percent for mathematical specialists. There is more
variation (about 8 percent for social scientists to about 27
percent for life scientists) among the occupational groups for
persbns whose professional identification matches their 1970
census occupation. .

Table D. Conflicting Responses, by Agreement Between 1972 PMS Professional Identification and
Detailed 1970 PMS and Detailed 1970 Census Occupation, by Major 1970 Census Occupationa

Groups .
Professlonafkldentxttcathl in 1972~
Different from 1970 PMS occupation .
Major 1970 census occupational group
#‘“ Same as Same as | Different from | 1972 Professional
1970 pus 1970 census 1970 census identification
Total | occupation Total occupation occupation not reported
ALL OCCUPATIONS -~
NUMD e . oo tos sonnnsannavvoonusssnssonsonsns 290 176 97 46 51 17
PErCent..ocestnoovosnnorononnses A 100.0 60.7 33.4 15.9 17.6 s 5.9
OPERATIONS AND COMPUTER 8PECIALISTS
NUBD@T. ¢ 2 s s s s eas e aananseeenneennennens 67 40 22 8 S| 5
Percents.consnssscnssansnoonrsarsssnansnnon 100.0 59.7 32.8 11.9 20.9 7.5
ENGINEERS ’

NUMDEY. v e sus sansannsonornnnonsnonsnsnnnnns 67 41 23 12 11 P
PErCeNt. cviesrnansnsnnsanssosanssansnsnnnn 100.0 61.2 34.3 17.9 16.4 4.5

< \\

L . .
38 a 24 11 4 7 . 3
100.0 63.2 28.9 | 10.5 18.4 ’ 7.9
. 34 20 12 9 3 2
100.0 58.8 35.3 26.5 8.8 5.9
) 61 18 21 12 "9 r
POrcent. . oesnsaonnonorvoonssonsnnssnnnnse 100.0 62.3 34,4 19.7 4.8 3.3
SOCIAL SCIENTISTS . : N\

' NUMDCTr:s v svesnuonvonneanovnsonos arasenues 25 15 9 2 7 R 1
POrCENEs s veoeuonsnnsssssnsosssnnansonusses 100.0 60.9 36.0 8.0 38.0 4,0

Note: Agreement between 1972 PMS professional identification

detailed lével of occupational classification.

-

Q
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and PMS and census occupations was determined at the
o ¥
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« ’

The classification of the causes of mismatches is described in the
body of the report. The process by which each mismatch was
placed in ong of these categories is described in this appendix.
Throughout this process, a hierarchy of causes was established;
the lower the category appears in the classification scheme
shown in example 2 (see page 8), the higher it is in the
hierarchy {for example, “‘methodological differences’ are higher
than “*PMS coding errors”). A search was made for that cause in
whose absence the PMS and census occupational categories
would have matched or corresponded. In most cases, f two or
more reasons for the mismatch were identified, the highest one
in the hierarchy was considered to have caused the mismatch.
The first step in the process was the independent examination
of both the census response and the PMS response. The basis of
the code assigned to the census response was examined, and, for
cases in which the assignment depended upon an industry or
class-of-worker designation, the basés oOf these codes werd also
examined. If a census coding grror was discovered, this error was
considered to be the sole cause of the mismatch, and no attempt
was made to locate another cause. This procedure was the‘only
.exception to the rule that the highest of two or, more reasons

Q
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was chosen as the only reason for tHe difference. If the census
coding was correct, the PMS response was examined for coding
and processing errors.

After an independent verification of each report was made,
the PMS resbonse was compared with the census response. Cases
with the same or essentially the same responses were separated
from those with different responses. The former cases were then
closely examined for structuralor methodological differences. .

Fmally, cases with different responses were investigated. The
consustent responses were separated from the inconsistent or
conflicting ones. The consistent responses were examined for
evidence of the various kinds of insufficient responses; for the
conflicting responses, an attempt was made to find the reasons
for the conflicts. Discovering the underlying reasons for the
conflicting responses put the investigator into an area of
speculation, and such factors as the reference periods, the
company names and locations, and the person’s professional
identification (see appendix D) for certain jobs were examlned
The chart in this appendix is a flowchart of the entire
reconcuhatlon process.

45
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: mismatch . . X ~ ) *
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v
Examine the
Q census response ‘ .
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Census \ . Yes
codn A N L Census
e"or?g - . ’ coding error
. .
13
R . .
N\ ‘/( ®
Examine the *
han PMS response
£ i
N N
. A} . \
Without
PMS PMS coding
coding or Compare P":‘:’ or-processing Yes R PMS coding or
progessing response wi n error would o processing error
' error? census fesponse there be a y
. . match?
No \ N
Without
PMS 3 the PMS structural -
structural Compare PMS structural . problema Structuxal difference:
~ problem? response with difference, subcategory PMS subcategory
* census response would there misclassi- misclassification
fication?
- Structural difference:
i PMS residual -
. category classification
Compare PMS i
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SAMPLE DESIGN AND ESTIMATION PRbCEDURE

£

* The sample of occupational classification differences (mis-

matchés) was a stratified, systematic iample of mismatches
selected from a universe of mismatches tonsfgting of all
scientific and technical occupational classification differences

between the 1970 census occupational classification and the |

PMS occupational classification. The uniyerse was stratified by

major occupational grou\px;jmd by level of mismatch, 'forming a

total of 12 stratums. Thé sample size in each stratum was

determined so as to produce a coefficient of variation of at most

12.5 percent. .

" The estimates produced from, the sample of mismatches are
_attributes in the form of proportions. The standard errors are

N “estimated assuming the systematic sampling procedure 1Is equi-

valent to a simple random sample of mismatches.

RELIABILITY OF THE ESTIMATES

The sample used for this match study is only one of.a large
number of possible samples of the same size that could have
been selected using the same sample design, sample selection,

O

RIC . .

. .

e

and measurement procedures. Estimates derived from these
samples would differ from each other.

The stan\dard error is a measure of the variation among the
estimates from all possible samples and is, therefore, a measure
of the precision with'which an estimate from a_particular sample
approximates the average result of all possible samples.

The estimate and its associated standard error may be used to
construct a confidence interval; that is, if all possible samples
were selected, each of these furveyed under essentially the same
general conditions, and an estimate and its\estimated standard
error were calculated from- each sample, then approximately 95
percent of the intervals from two standard errors below the
estimate to two standard errofs dbove the estimate would
include the average value of all possible samples. The average
value of all pos§ible samples may or may not be contained |n
any particular computed interval. But for a a particular sample,
one can say with specified conf'{de'nt\:e that ihe average of all
_possible samples is included in the construct d interval. Simi-
larly, the chances are about two out of three that the survey
estimate will differ from the average result of all possible
samples by less than one standard error, and 99 out of 100 that
the survey estimate will differ from the average result by less
than 2% times the standard error. |

;
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