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EVALUATION IN THE 1971 CENSUS OF CANADA:
OVERVIEW AND SELECTED FINDINGS

J. A. Norland, J. P. Litven and T. M. Cottrell
Statistics Canada, Ottawa, Ontario, Canada

Résumé—11 s’agit ici d’une présentation des conclusions d’une étude d’évaluation des données du
récensement de 1971. Les trois principaux composants du programme d’évaluation sont:
contrdle de qualité, études préparées au préalable et études “sérendipitiques”. Le controle de
qualité débute par la collection des données et il est incorporé i chaque phase de son
traitement. Il y avait 53 études d’évaluation au préalable au programme de 1971. L'étude de
'entassement d’dge révéle que la préférence digitale est trés faible au Canada. De plus,ily a
une tendance déclinante dans Iindice de I'entassement d’ige durant des années. Les études
“serendipitiques” ont produit un précieux apercu de origine des erreurs. Ceci se révéle dans
les études entreprises afin de résoudre les problémes suscités par les inconsistances dans les
données publiées.

Abstract — In this paper the findings of the recent evaluation studies of 1971 census data are
presented. Quality control checks, preplanned studies and “serendipitous” studies are the three
major components of the evaluation programme. Quality control checks begin with the
collection of data and are incorporated into. each stage of its processing. There were 53
preplanned evaluation studies in the 1971 programme. The study of age-heaping shows that
digital preference in Canada is very small. Moreover, there is a declining trend in the index of
age-heaping over the years. Serendipitous studies have given valuable insight on the source of
errors. This is illustrated in the studies undertaken to resolve the inconsistencies in the
published data.

1 Introduction: Objectives of This Paper
1.1 The Scope of Census Evaluation

Census evaluation is an integral part of modern census-taking. In lieu of the old-
fashioned approach which led “most census officials to be smug and defensive about the
official figures” (Shryock and Siegel, 1973, p. 103), one now finds a candid and intensive
effort to measure and report publicly the degree of error to which official figures may be
subject. Indeed, the U.N. recommendations concerning the 1970s’ national censuses (UN,,
1967, paragraphs 82 and 84) state explicitly:

“82. Good census practice requires a careful consideration and evaluation of the completeness and

accuracy of the census results.

“84. The publication of census results should include an estimate of coverage. error, ie., the

amounts of over- and under-enumeration, together with a full indication of the methods used for

evaluating the completeness of the data. Similarly, it is desirable to provide, so far as possible, an
evaluation of the quality of the information on each topic, and of the effects of the editing
procedures adopted.”

The U.N. recommendation is based on the narrow definition of census evaluation, viz.,
the determination of accuracy limits for the data released by the census authorities. However,
the scope and objectives of census evaluation may be conceived in a broader sense which
encompasses also:

(i) Continuous evaluation during the compilation and processing stages (e.g., by means of a
quality control system) to establish standards of data acceptability.

(i) Exploration of means to produce “adjusted” or “corrected” data, parallel to the raw
figures (as a typical example one may cite the computation of a graduated age
distribution and the publication of both the raw and the graduated series).
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RELATIONSHIP BETWEEN EVALUATION AND OTHER PHASES

FIGURE 1.

OF THE CENSUS
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Evaluation in the 1971 Census of Canada

(iii) Analysis of error determinants in order to propose means of minimizing the impact of
error in future censuses. These evaluation studies include: (a) comparisons among
alternative techniques, methods and systems (especially within the framework of pre-
census tests) to identify those which are the most efficient; and (b) a retrospective
examination of unforeseen obstacles, with the objective of overcoming them in the
future.

According to this definition, census evaluation is associated with an assessment of both the
census operations and the census data, and, as seen in Figure 1, it “interacts” with all the
phases of a census. The discussion of the 1971 Census evaluation programme in this paper is
based on the broad definition of “evaluation,” as described above.

1.2 Census Evaluation in Statistics Canada: Policy and Programmes

The approach adopted by Statistics Canada (formerly Dominion Bureau of Statistics)
vis-a-vis census evaluation may be assessed, inter alia, by examining (i) the pertinent policy
statements and (ii) the ongoing evaluation programmes.

With regard to the first point, we note that in his general statement on research policy,
the Director General of the Content and Analysis Branch/Census Field, Statistics Canada,
identified evaluation as a major area of research with which the organization is concerned in
the context of improving the quality, efficiency and usefulness of census data (Bond, 1974;
the other major areas are anticipatory, developmental and interpretative research). It is aiso
recognized that while research in all the aforementioned areas may be undertaken by various
organizations (government departments, academic staffs, etc.), the responsibility for
evaluative research rests primarily with Statistics Canada.

Four considerations substantiate this statement. First, the organization which is charged
with compiling and disseminating a body of data is naturally responsible for informing users
about the accuracy and limitations of the data, as well as for preparing “adjusted” data if
necessary. Second, the quality control system alluded to under Section 1.1(i) is an integral
part of processing the census data, and has to be implemented by Statistics Canada staff.
Third, the more rigourous methods of data evaiuation, viz., micro-matches (which concern
checks of individual records, as opposed to macro-matches which concern aggregates) require
access to confidential census returns which are available only to staff members. Furthermore,
data evaluation often requires consultations and discussions with those who were involved
either in decision-making or in the actual work at the various stages of the census-taking
operation; it is extremely difficult for non-staff members to engage in extensive consultations
and discussions of this kind. Finally, we noted under Section 1.1(iii) that evaluation studies
provide the basis for identifying efficient census techniques, methods and systems (when
alternatives are compared), as well as for suggesting means to improve future censuses. These
suggestions have a particularly strong impact if they come from Statistics Canada staff
members who either plan the census or are in direct contact with the census planners.

Being aware of these considerations, Statistics Canada has continuously expanded the
census evaluation programme in terms of both scope and resources. The 1971 Census
" programme, for example, comprised over 50 projects in the preplanned category alone (see
Section 2.3, and a selected list of projects in the Appendix). This compares with the six
projects associated with the 1966 Census. Yet, there seems to be little awareness of the
evaluation programme among demographers and statisticians outside of Statistics Canada.
The prime reason probably stems from the fact that most of the information concerning the
evaluation programme is reported by the census staff in papers and memoranda designed for
“internal” dissemination. Notable exceptions include a chapter in the 1971 Census
Administrative Report (Canada, forthcoming), an unpublished paper by Brackstone (1973)
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and a few references in a recent paper by Fellegi (1973). In an attempt to contribute towards
a wider dissemination of this information, the present paper has two specific objectives:

(i) To provide a general review of selected components of the 1971 evaluation programme
(Sections 2.1, 2.3 and 2.5);

(i) To present selected findings from recent evaluation studies, in order to illustrate the
types and the estimated magnitude of the errors which affect the 1971 Census data.
Special emphasis is laid on those studies which are related to the basic demographic
data, i.e., the data on age, sex and marital status (Section 2.2, 2.4 and 2.6).

1.3 Some Pertinent Background Information

The remainder of this Introduction provides two general background notes pertinent to
the discussion in Sections 2.1 to 2.6.

First, a note concerning the classification of census errors. Statistical data from national
censuses are generally subject to four categories of errors coverage, response, processing and
(if applicable) sampling. The first three are sometimes referred to collectively as “non-
sampling errors.” The recent literature dealing with the minimization, measurement, and
correction of these errors is quite extensive. Table 1 attempts to summarize some of the
major points which are particularly relevant to the 1971 Census evaluation programme, and
which are referred to in Sections 2.1 to 2.6. However, the table should be considered merely
as a guide; it does not attempt to be exhaustive or to provide detailed explanations (for
extensive discussions the reader is referred, inter alia, to: Barclay, 1958, Ch. 3; Shryock and
Siegel, 1973, Ch. 3, 4, 7, 8, and 22; Spiegelman, 1970, Ch. 3; and Wolfenden, 1954, Ch. 2, 4
and 5).

The second note concerns the 1971 Census methodology. Virtually ali the steps of the
census operation — from the preparation of maps, through the canvassing proper, to the
final processing — have bearing on the issue of census evaluation. Clearly, a comprehensive
review of these steps is beyond the scope of this paper. Suffice it to list here some of the new
features of the 1971 Census, i.e., features which were not incorporated in previous censuses,
and to introduce the basic terminology (a detailed account is given in the forthcoming
Administrative Report of the 1971 Census; brief accounts may be found in: Beynon et al.,
1970 and 1971; Canada, 1971d; Haas and Martin, 1973; MacIntosh, 1971; and Porter, 1971).

Self-enumeration. This method was introduced in the 1971 Census primarily to reduce
response errors stemming from canvasser’s bias and communication difficulties between
canvasser and respondent; also, self-enumeration provides respondents with more time to
consult documents prior to completing thie census questionnaire. (Self-enumeration covered
about 97 per cent of the population, the exclusions being in the remote areas which were
enumerated by canvassers.)

Date of birth item. This item was introduced in 1971 because international experience
had shown that an item on date of birth yields more accurate data than does the
corresponding item on age. Furthermore, in 1971 the respondent was requested to both write
in and code his date of birth. This feature permitted the evaluation programme to examine
the accuracy of self-coded responses.

Sampling. Sampling has been applied in previous Canadian censuses but in 1971 it
incorporated several new aspects pertinent to the evaluation programme. For example, the
1971 sampling applied a raking-ratio weighting sytem which had to be evaluated; it added to
the total variance a component of sampling error which had to be computed; it reduced the
cost and time required for processing the census data and thus permitted more resources to
be used for the evaluation programme (for further details, see: Barckstone, 1971; Dodds,
1971; and Freedman, 1973). Another pertinent point is the fact that information on the basic
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demographic variables (age, sex, marital status, mother tongue) was compiled from the entire
population but were stored on two separate files: the “2A file” accounting for all the
households, and the “2B file” accounting for a sample of one-third of the households. Due to
sampling error and the independent processing of each file, the possibility arose of the two
files yielding different distributions for a given variable (say, age); this point had to be dealt
with carefully by the evaluation programme.

FOSDIC. In processing the 1971 data, the major device for data capture was the Film
Optical Sensing Device for Input into Computers (FOSDIC). From the viewpoint of
evaluation, FOSDIC eliminated processing errors due to keypunching of cards, since the
FOSDIC input consists of microfilmed census questionnaires. However, FOSDIC also
required extensive checks and evaluations of its operation. (See also paper by Kaplan et al,,
1973.)

The STATPAK retrieval system. This system was designed to serve users who required
unpublished data, by providing a direct and efficient retrieval system. The assistance of
STATPAK to the evaluation programme was immeasurable, since virtually any distribution
could be obtained promptly from the census files.

The evaluation programme. A small-scale evaluation programme was incorporated in
previous censuses, but in 1971 the programme assumed a new character by virtue of its
unprecedented diversity and scope. Thus, in addition to the input provided by experts in
statistical methodology, the programme also benefitted from the contributions of numerous
subject-matter analysts. Further details concerning the scope of the evaluation programme
are given in the course of the detailed discussion in Section 2.

II The Evaluation Programme of the 1971 Census
This section refers to three components of the 1971 evaluation programme:

(i) Quality control procedures which were incorporated in the various census operations.
Among other things, these quality controls determined the acceptability standards
associated with those processing errors that could be anticipated.

(i) Preplanned evaluation studies which were designed to examine and measure the major
foreseeable determinants of coverage, response, processing and sampling error.

(iii) “Serendipitous” studies, i.e., studies which were initiated as a consequence of the
discovery of inconsistencies in the data released by the census authorities.

With regard to each of these three components, the subsequent discussions begin with a brief

and general overview and proceed to report a specific example in detail.

2.1 Quality Control: An Overview

Quality control procedures were incorporated in all the steps of the 1971 Census. The
present section cites selected examples concerning the pre-operational stage as well as the
stages of field collection of data, the Regional Office Processing (ROP) and the Head Office
Processing (HOP). '

With the introduction of FOSDIC, the standard of the printed census questionnaires
became a crucial issue from the viewpoint of reducing processing error. For this reason, the
preparation of materials for the 1971 enumeration was stringently quality-controlled. For
instance, the census questionnaires were sampled in both single sheet and booklet formats to
ensure that they were suitable for FOSDIC reading. Test decks of collated questionnaires
were also sampled and put through the microfilm cameras to ensure there would be no
mechanical feed problems. The pencils to be included in the census package underwent
special testing on a random sampling basis as did the contents of the “stuffed” questionnaire
envelopes.
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In the field collection of data, one of the very first instructions to the 1971 enumerator
concerned her/his responsibility for checking and correcting the map given to her/him. This
check is crucial for minimizing coverage error. Similarly, the enumerator was instructed to
manually edit the census questionnaires and to follow them up according to predetermined
procedures. For example, each questionnaire was to undergo a quality control check to verify
that it included a coded answer to the question on date of birth (Canada, 1971a). Prior to
having the material on a given enumeration area sent for processing, it was subject to a
rigourous quality control check (on a sample basis) conducted by a specially trained officer.

Several operations of the regional processing stage were concerned with quality control
(see upper panel of Figure 2, and detailed discussion in Canada, 1971c). One of the more
important of these consisted of clerical staff “matching” each questionnaire with the entries in
the listing book (“Visitation Record” or VR) which was compiled by the enumerator during
the field collection stage. The objectives of this “match” were to ensure that the
questionnaires represented complete coverage, and to provide preliminary census counts for
an early release.

The coding process was subject to rigourous quality control, consisting of independent
verification on a sample basis, re-coding of rejected lots and retraining or re-assigning
inadequate coders. '

Referring to HOP, one may distinguish between two groups of quality control
procedures. The first consisted of technically-oriented checks, e.g., examination of the quality
of the microfilms which fed the data to the FOSDIC machines, or verification that the
computer processing operations — such as imputation of sex in cases of “no response” —
performed as specified. The second group of checks was subject matter-oriented, designed to
verify that the processed data were free of inconsistencies.

The technically-oriented checks were incorporated in each of the nine HOP operations
(see lower panel of Figure 2, and detailed discussion in Canada, 1971b). At the outset, when
the census forms arrived from the Regional Office, they were checked in accordance with a
detailed procedure, to verify that all the necessary materials had indeed been received.
Subsequent to this quality control operation, the shipment was incorporated in the master
control system and (generally) processing of the various census questionnaires which had
been received, began.

In most cases the next step involved preparation for microfilming, a process which
included various edits of a quality control nature. Examples include re-marking of
substandard coding entries, repairing damaged questionnaires and a check to verify that at
least one basic characteristic was coded for each person listed in the census questionnaire (the
existence of at least one coded entry was essential for the processing of a given individual; if
necessary, the sex item was imputed in the course of this check). During the microfilming
stage, rigid quality control standards were enforced, before filming and after the films were
developed; these checks were designed to ensure that the films were suitable for the next
stage, i.e., FOSDIC reading (as a point of interest, 115 of the 15,575 films were rejected due
to poor developing).

FOSDIC reading was subject to checks throughout each day’s processing, to ensure a
high quality output. The checks consisted of feeding “known” data in microfilm format to the
machine and of comparing the resulting printouts with verified standard printouts.
Subsequent to the FOSDIC stage, a new battery of checks were performed as part of the
Diary Review (see Freedman 1970a, 1970b). The objective of this phase was to detect and
correct errors due to the FOSDIC system, faulty microfilming or questionnaires which were
either missing or defective (i.e., dirty or poorly marked). As part of this process, control
counts based on the Visitation Record were compared with the preliminary computer counts
for population, households and dwelling units in each enumeration area. Additionally, the
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non-response rate for each census question was compared with predetermined tolerance
limits of non-response. A special check was performed on all questionnaires reporting ages
over 100; as outlined in Section 2.2, however, this check proved insufficient. After acceptable
processing was achieved for all the enumeration areas within a given geographic area (e.g.,
municipality), preliminary computer counts were produced and compared with the counts
which were compiled independently from the Visitation Records of the same area. Once
again, areas which deviated from the predetermined tolerance limits were investigated and
corrective action was taken as necessary.

Like the preceding operations, the edit/imputation stage which followed was also
accompanied by the technically-oriented quality control checks. Additionally, two checks of
the subject-matter type were introduced, viz., “Diary II” and checks of basic frequency
distributions. For a given variable with 7 classes i (say, sex with the n=2 classes “male” and
“female”), Diary II rendered an 7 x » matrix showing how many cases were edited from class
i to the other n-1 classes; this provided a means for detecting deficiencies in the edit system
(see Freedman, 1971, 1972; and Viveash, 1971). The frequency-distribution checks enabled
the subject matter analysts to report weird distributions and similar inconsistencies, so that
one could initiate studies to determine the causes and the possible corrective measures
(usually, post-edit fixes). A typical example is discussed in detail in the subsequent section.

The last HOP operation concerned document storage. The successful execution of any
“serendipitous” evaluation study (Section 2.5) and of many preplanned studies (Section 2.3)
depended heavily on efficient storage of both the census questionnaires and their microfilms.
Hence, even this operation, which at first glance may seem unrelated to the evaluation
programme, is actually a vital component thereof.

2.2 Quality Control: The Centenarians

When scrutinized as part of the subject-matter checks (see Section 2.1), the number of
centenarians according to the tentative census file (referring to that version of the census file
which was subject to “post-edit fixes,” i.e., “fixes,” or changes, which were introduced after
the major edit and imputation stage had been completed) appeared to be considerably higher
than expected: 2,655 as compared with 365 in 1966 and 274 in 1961. To examine this issue
further, the records of all the individuals whose age, as stored on the tentative census file,
exceeded 100 were compared with the corresponding records on the microfilmed
questionnaires. The comparison yielded the following results:

(1) In 290 cases (11 per cent) age 100+ was imputed as a consequence of non-response.
Generally, in the event of non-response for age, an assigned age was determined by
adding 25 to the age of child. In those cases where age of child was 75+ and parent’s age
was not given, the standard imputation created a centenarian.

(i) In 1301 cases (49 per cent) a conflict between the coded entry and the written-in entry -
was detected: for example, date of birth was coded as 1860 and written in as 1880.
(iii) In 28 cases (1 per cent) a processing error was detected: for example, both the coded and
the written-in entries indicated age 85, but the tentative census file indicated 105.
The age of the individuals mentioned in (i) to (iii) was modified via a post-edit fix.
However, 1,036 cases (39 per cent) could not be attributed to either processing error or
respondent coding error. This large number of centenarians, therefore, could result from
response bias, an error factor which warranted a separate study.

2.3 Preplanned Evaluation Studies: An Overview

The 1971 evaluation programme comprised 53 preplanned studies (see Appendix for list
of selected projects. Subsequent citations of specific evaluation studies refer to this list). The
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magnitude of this programme called for a special unit — the Evaluation Section — to co-
ordinate, and to monitor the progress made in, the various components. The pertinent
studies may be classified broadly into those concerned with data evaluation (i) directly (e.g.,
the evaluation studies MR-10 and MR-11 on response rate); and (ii) indirectly, i.e., in the
course of evaluating other aspects of the census: methods, systems, resource utilization,
organization, management, etc. (specific examples include, in particular, the 19 studies under
project MR-14 — see Appendix, Footnote 5).

Paramount among the “direct” evaluation studies are the Reverse Record Check (MP-1)
and the Mean Square Error Study (MP-2). The first is based on a micro-match between (i) a
sample of 27,500 records which were expected to be found among the 1971 returns, and (i)
the actual 1971 records. The “expected records” were derived from the 1966 Census, from
records on 1966-71 births and immigrants, and finally from information on persons missed in
the 1966 Census. This study revealed an overall under-enumeration of about two per cent,
with particularly high rates among young adults of either sex. About half of the missed
persons came from households which were enumerated partially, and the balance from those
which were missed.

The Mean Square Error (MSE) Study MP-2 was designed to compute measures of
reliability of the 1971 data. As defined in this context, the MSE comprises components due
to sampling variance (if applicable), response variance and processing variance. (Generally,
however, the MSE as defined in the literature comprises components due to bias and
variance alike.) Some tables of the MSE have been published in selected census bulletins
(e.g., Canada, 1973) and additional tables will be incorporated in the introductions to the
various census volumes.

Response bias was the topic of several preplanned evaluation studies. One example,
concerning age-heaping, is discussed in detail in the following section.

2.4 Preplanned Evaluation Studies: Age-heaping

The ongoing study of age-heaping in the 1971 Census was initially outlined by Saveland
(1971). “Age-heaping” (or “digit preference”) refers to the tendency of some respondents to
“prefer” an age which terminates with digits such as 0 or 5, and to “avoid” ages which
terminate with digits such as 1 or 9. Of the various indices, the one suggested by Myers is,
perhaps, the most commonly applied; its rationale and application have been described, inter
alia, in Shryock and Siegel (1973, Chapter 8). The following discussions focus on that part of
the age-heaping study which is based on Myers’ Index; the findings are cited from Norland
and O’Grady (1974/75).

Table 2 presents Myers’ Index by sex for the censuses of 1921-71. Two methodological
points should be borne in mind in connection with these data. First, the theoretical range of
variation of Myers’ Index extends from zero per cent if no age-heaping exists, to 90 per cent
if the age returns of the entire population are concentrated in one given preferred digit.
Second, Meyers’ Index may be computed either for an entire age distribution (say, ages 0-89),
or for a selected age interval. Analyses have indicated that age-heaping is ‘usually
“concentrated” in the approximate age range 20-69, while the younger and older groups
involve other types of age-misreporting. Consequently, the indices for the latter age range are
usually higher and more meaningful than the indices for 0-89. Both sets of indices, however,
are reported in Table 2. (1956 Census data are not shown because ungraduated figures by
single years of age are unavailable. 1951 data are shown only for the age range 20-69 because
data by single years of age are unavailable for ages 70+.) The major findings that emerge
from Table 2 are the following:

(i) Canada and the provinces have been distinguished throughout the entire period in
question by a low degree of age-heaping. Thus, Myers’ Index for the age interval 20-69
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TABLE 2. MYERS' INDEX (PER CENT) OF AGE-HEAPING BY SEX,
CANADA AND PROVINCES, 1921-71

GEQGRAPHICAL AERA  — = = = = = = = = M AL E
1921 1931 1941 1951 1661 1966 1971

AGE INTERVAL: 0-89

CANADA 2487 1467 032 1.04 1.09 0.68
NEWFOUNDLAND 1.04 0.95 0.88
PeEole 3.39 1 .94 1.30 0.97 1.23 0«51
NOVA SCOTIA 2090 1 .86 096 0.94 0.91 0.59
NEW BRUNSYICK 2497 158 095 1.23 1.02 0eS9
QUEBEC 2030 150 0.87 1.32 1.24 0.75
ONTARIO 3.13 1 .80 0«99 Q.51 1.24 0+.65
MANITOSA 3.12 1.73 0.99 0.90 0,91 0«75
SASKATCHEWAN 2671 133 073 1.02 0.74 0.95
ALBERTA 2479 1 .64 Ce96 075 0.83 0.63
BeCoe 4.00 217 117 1431 1.09 0.83

AGE INTERVAL: 20-69

CANADA S.01 2 .90 137 1.28 1.79 2.02 0.71
NEWFOUNDLAND 1.65 2416 1.51 1.19
PeEsle Se 648 3.11 1.80 lel1l 1.59 1.73 076
NOVA SCOTIA Se27 3 .24 1.38 1.20 156 1.34 0.S2
NEW BRUNSWICK S.34 2«75 1410 0.96 1e€2 1.34 Qe 66
QUEBEC 4044 2 .90 1.31 1.27 2416 2416 0.82
ONTARIO Se.13 2 «95 139 1.50 1.67 2632 Qe74
MANITOBA S540 2«99 1.63 1.33 1.73 173 0.70
SASKATCHEWAN 4.80 2 <49 119 0«94 166 1.31 0.36
ALBERTA 4464 268 1,31 1.05 1.44 1.66 0e57
BeCo 58S 3 .28 1.54 1.46 2.11 192 0.8

FE
1921 1931 1941

AL E
1951 1961 1966 1971

AGE INTERVAL: 0-89

CANADA 3.0t 1.97 1.15 1.00 1.22 0.58
NEWFQUNDLAND 1.0 0.99 0.68
PeE ol 3.07 2470 1.66 1.17 1.30 0.70
NOVA SCOTIA 3.22 2.07 1.16 0.91 0.93 056
NEW BRUNSWICK 3.24 1.98 1.19 090 1.00 0.63
QUEBEC 2445 1 .83 1.1S 135 1.4S5 0.63
ONTARIQ 3.50 2.27 1.37 0.90 1.30 C.59
MANITOBA 3.32 2.14 1.31 099 1.08 0.71
SASKATCHEWAN 263 1.33 0. 85 071 0.81 0.92
ALBERTA 2479 1461 0.88 .78 1.06 0.54
BeCoe 3.51 2.21 1.21% 1.23 1416 0«51

AGE INTERVAL: 20-69%

CANADA Se.20 3.33 1.68 1.52 169 2011 0+.68
NEWFOUNDLAND 1.73 1.58 1.39 0.89
PeEole Se34 4.55 2.13 1.48 1«54 1.38 089
NOVA SCOTIA S.35 3.23 1.6S 1.32 1.34 1.36 0.52
NEW BRUNSWICK Se.48 3.28 1.67 139 150 1.49 0.47
QUEBEC 4449 323 1,81 1.59 209 238 0+65
ONTARIOQ 5463 35S 1.82 1.80 160 2428 O0e79
MANITOBA Se54 3.45 1.85 1.58 150 1.82 0.75
SASKATCHEWAN 4466 2.58 1.28 0.88 1.02 1e11 057
ALBERTA 4.86 2092 1e44 1.21 146 1.86 0.64
BeCe . S.59 3.44 1. 74 1.56 199 2405 0.87

FOR EXPLANATIONSe SEE TEXTe

77



J. A. Norland, J. P. Litven and T. M. Cottrell

varies from 0.36 per cent in Saskatchewan, 1971 (males) to 5.85 in British Columbia,
1921 (males).

(ii) The overall 1921-71 trend is one of falling indices; one finds, however, inexplicably high
indices in 1961 and 1966 for both sexes and for virtually all provinces. A pattern of
declining age-heaping has been found in many countries; with regard to the U.S.A., for
example, one finds:

Census Year 1880 1900 1920 1930 1940 1950 1960
Myers’ Index 104 4.7 4.5 4.3 3.0 2.2 0.8

(Data cited from Shryock and Siegel, 1973, p. 208. Data refer to ages 23+ and to both sexes
together.)

(iii) For a given census, Myers’ Index for males is usually lower than that for females (with
the inexplicable exception of the 1961 Census). This finding, too, conforms to the
pattern prevalent in international data.

(iv) With the possible exception of the 1921 data, the degree of age-heaping in Canadian
censuses has been so low that meaningful inter-provincial differentiation is virtually
precluded. This applies in particular to the 1971 data for which the range of Myers’
Index extends from 0.36 per cent (Saskatchewan, males) to 1.19 per cent (New-
foundland, males).

(v) Comparing the indices for the age interval 0-89 with those for the age interval 20-69, one
finds the latter to be systematically higher than the former. This finding conforms to
patterns noted in other studies (e.g., Bachi, 1954), and is a consequence of the
aforementioned fact that age-heaping is “concentrated” in the approximate age interval
20-69.

(vi) With regard to individual digits, detailed data reveal that the general pattern in Canada,
1921-71, conforms to international findings: 0 and 5 emerge as the most “preferred”
digits, and 1, 3 and 9 as the most “disliked.”

It will be noted, in this connection, that since the 1971 age data were compiled from a
question on date of birth (Section 1.3), a series of indices is being computed currently to
check for heaping at “preferred years,” e.g., 1900, 1910, etc.

2.5 “Serendipitous” Evaluation Studies: An Overview

~ Compared with the quality control checks and the preplanned evaluation studies,
documentation on the “serendipitous” studies is rare. The major reason stems from the very
nature of thése studies. As a rule, “serendipitous” studies are prompted by a specific problem
which a researcher encounters in the course of carrying out a given research project; the
results are rarely published separately. One study for which documentation is available,
however, is reported in detail in the next section. This study emerged in the course of
preparing interpretative analyses on nuptiality and marital status. The inconsistencies in the
published data necessitated an evaluative study, as a first stép; the fundamental nature of the
problems which surfaced justified the immediate release of the findings in a series of internal
reports (Norland, 1974/75).
The dearth of data on “serendipitous” studies precludes the presentation of a
comprehensive overview. As a substitute, the following paragraphs provide brief notes on
two additional and typical “serendipitous” studies.

In the course of preparing the introductory bulletin for the 1971 Census volume on
families, a question arose concerning the different numbers of census families (see Dictionary
of the 1971 Census terms, Canada, 1972), which are reported in various official tables. For

78



Evaluation in the 1971 Census of Canada

example, the officially published national count of census families renders 5,076,085
according to the 2B file, and 5,070,685 according to the 2A file referred to in Sect. 1.3 (a
difference of 5,400, or 0.11 per cent). With the objective of explaining the source of these
differences, a small scale “serendipitous” study was undertaken to prepare and publish a
technical users’ guide (Wargon, 1975).

With regard to the study on age at first marriage (subsequently referred to as “age at
marriage”) it will be recalled, firstly, that the 1971 Census asked for date of birth and date of
first marriage. However, the coded entries for month of birth were only two: “January to
May,” and “June to December.” In computing age at marriage, the following algorithm was
applied:

(i) Age at marriage = (year of marriage) - (year of birth);
(i) If month of birth is June to December, and if month of marriage is January to May,

deduct 1 from age at marriage of (i).

Example 1: Birth — June, 1930; marriage — July, 1950; age at marriage = 20, in accordance

with (i).

Example 2: Birth — June, 1930; marriage — January, 1950; age at marriage = 19, in

accordance with (ii).

This algorithm, however, will generate an error if both month of birth and month of
marriage fall in the same block (January to May or June to December), and if month of
marriage precedes month of birth.

Example 3: Birth — February, 1930; marriage — January, 1950; age at marriage = 20, in

accordance with (i); actual age at marriage = 19.

In a study related to fertility data, Lavis (forthcoming) documented this point in detail
and proceeded to show that a similar error, albeit of a smaller magnitude, was also
introduced in the 1961 data. Means for correcting the 1971 data on age at marriage, some of
which were published in Canada (1974), are currently being examined. (A simple solution, .
for example, is the publication of data on duration of marriage by age at census time, in lieu
of data on age at marriage by age at census time.)

2.6 “Serendipitous” Evaluation Studies: The Marital Status Data

As noted previously, the “serendipitous” study on marital status was initiated because
the published data were deemed inconsistent; specifically, the figures from both the 2A and
the 2B files for the “young” (say 15-34) widowed and divorced persons in 1971 seemed
incompatible with the 1951-66 time series (See Tables 3-6 which are based on officially
published figures). As an illustration, let us examine the 2A data on widowed males (Table
3).

) In the censuses of 1951-66, the number of widowed males, 20-24, varied in the range 180-
300; in 1966, for example, the number was 291. In 1971, however, the corresponding number
jumped to 1,340, representing a 360 per cent increase over 1966 (Table 3, Panels A and B).
Also noteworthy are the 1966-71 “jumps” for cohorts. Thus, in 1971 there were 555 widowed
males aged 25-29 per 100 widowed males aged 20-24 in 1966; the comparable ratios for the
same age groups in 1951-56, 1956-61 and 1961-66 varied between 250 and 350 (Table 3, Panel
C). Similar unusual “jumps” may also be discerned for other age groups of the widowed male
population (Table 3) as well as for the widowed female population (Table 4), the divorced
male population (Table 5) and the divorced female population (Table 6).

These findings cannot be explained solely in terms of demographic trends. Such factors
as the 1966-71 increase in the population of young adults and the 1968 change in divorce laws
may, perhaps, explain these trends partially, but the main factor is undoubtedly associated
with (non-sampling) error. A priori, one may point to the possibilities of (i) coverage error,
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TABLE 3. DISTRIBUTION OF WIDOWED MALES BY AGE GROUP, CANADA,' 1951-71

Census year .
Age group -
1951 1956 1961 1966 1971
A. Absolute numbers
15-29 tiiiiiieiiconnaainnnn 15 39 88 160 1,365
2024 iiiiiieeniiitesesnnas 197 186 233 291 1,340
25229 tiiierenienranenanans 845 684 561 . 572 1,615
30-34 ..... P 1,564 1,408 1,303 1,032 1,800
35239 Liiiiieriirenanaas . 2,936 2,516 2,337 2,405 2,640
1
B. Per 100 in preceding census

15-39 ciiiiiiiieniineninnnn - .o .s . 853
20-24 L..iieieiann cesussavas - 94 125 125 460
25-29 ..... - 81 82 102 282
30-34 Liiiiiiaiiiiienriaens - 90 93 79 174
35-39 Liiceeeecnnrnenrannas - 86 93 103 110
C. Per 100 of given cohort in preceding census

1519 Liiiiaennnernonaanans - - - - -
2024 ciiiiiieiinirrieianas - N . .o 838
25-29 .iuununrinsrssasraces - 347 302 245 555
30-34 Liiiiiiiiiiiiieiinens - 167 191 184 315
3539 ittt - 161 166 185 256

Sce notes at end of Table 6.

TABLE 4. DISTRIBUTION OF WIDOWED FEMALES BY AGE GROUP, CANADA, 1951-71

Census year

Age group
1951 1956 1961 1966 1971
A. Absolute numbers
1519 iiiiiiieniarnnnnnane 83 99 262 167 1,540
20-24 ....... 823 858 931 1,031 2,405
25~29 ...... 3,007 2,429 2,371 2,477 3,970
30-34 ....... 6,489 5,690 5,036 4,891 5,480
35-39 ..... .. 10,305 10,586 10,106 11,283 9,670
B. Per 100 in preceding census

B R - .o 265 64 922
20-24 iiiiiiiaraniranseaas - 104 109 111 233
2529 tiiiieaiennianteanaian - 8L 98 104 160
30-34 ciiiiiiieniinen - 83 89 97 112
I A S - 103 95 112 86 -

C. Per 100 of given cohort in preceding census

1519 tiiiiiieniinniioannns - - - - -
2024 tiiii e - o 940 394 1,440
25=29 (i iciiirirennencesian - 295 276 266 385
L - 189 207 206 221
35239 ceiireintirenriiannas - 163 178 224 198

See notes at cnd of Table 6.
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Census year

Age group
' 1951 1956 1961 1966 1971
A. Absolute numbers
15-19 ......0n veresanaan “en 1 11 22 21 405
20-24 . 148 174 283 . 373 2,110
25-29 791 822 1,272 1,528 6,875
30-34 i iiiiiineneniananinen 1,347 1,405 2,168 2,304 8,480
35-39 tiiiiiiniienreieiaans 1,749 1,853 2,795 3,085 9,480
B. Per 100 in preceding census

15-19 ittt e, — .. .. .. ..
20224 Liiiiiiinnen [P - 118 163 132 566
2529 iiiienn. renearaaes ~ 104 155 120 450
30-34 ........ S - 104 154 106 368
35-39 .. e veererasans - 106 151 110 307
C. Per 100 of given cohort in preceding census

15-19 teiiiiiiiiiiiiiaaa . - - - - -
20-24 ,..... eesseresesanas - .. .o .o .
25729 L iiiieiieie e, - 555 731 540 1,843
30-34 ciiviiann.n seeresesas - 178 264 181 555
35=39 Liiiiinnens AN . - 138 199 142 411

Sce notes at end of Table 6,

TABLE 6. DISTRIBUTION OF DIVORCED FEMALES BY AGE GROUP, CANADA, 1951-71

Census year

Age group —
1951 1956 1961 1966 1971
A. Absolute numbers
20 47 58 76 565
584 667 926 1,468 5,163
2,044 1,953 2,452 3,665 12,085
3,046 3,042 3,627 4,524 12,890
3,513 3,628 4,538 5,402 13,030
B. Per 100 in preceding census

15-19 ...l vacracesaan - . .o . ..
20-24 .eiiiiiinaen Ceseteres - 114 139 159 352
25-29 . cieieneevanraneincan - 96 126 149 330
30-34 ..., sieseescanns - 100 119 125 2835
35-39 Leueerriaianniinsianes - 103 125 119 242

C. Per 100 of given cohort in preceding census

15-19 veviieininininnnen vas - - - - -
20-24 ...ennn. sersreaas - .. .e .. e
25-29 it - 334 368 396 823
30-34 t ittt - 149 186 185 332
35-39 Lttt - 119 149 149 288

— =Not applicable,
.. =Computations involve cell frequencies of less than 99
cases and are therefore deleted.

81



J. A. Norland, J. P. Litven and T. M. Cottrell

e.g., over-enumeration of “young” widowed and divorced persons in 1971, or a consistent
under-enumeration of these persons in 1951-66; (ii) response error, e.g., failure of “young”
widowed and divorced respondents to report correct age and/or marital status; and (iii)
processing error, e.g., incorrect FOSDIC readings, deficient edits/imputations, and faulty
post-edit fixes. ’

To examine this issue in detail, a three-phase micro-match comparison was devised.
The objective of the first (or “pilot”) phase, was (i) to identify, for a given age group,
all the households in which a “young” widowed or divorced person was recorded according
to the 2A file (these are subsequently termed “pertinent households™); (i) to extract from
the 2A file the complete records of all persons in these pertinent households; (iii) to compare
these records with the corresponding records from the “unedited” 2A file, i.e., the tentative
file which was created subsequent to the FOSDIC stage — this comparison would permit an
assessment of the impact of edits/imputations and post-edit fixes; (iv) to compare the
“unedited” 2A records with the microfilmed 2A questionnaires, and (to a limited degree) with
the questionnaires proper — these comparisons would permit an assessment of the impact of
processing errors resulting from the “initial EDP” on the one hand, and response errors on
the other hand. (“Initial EDP” refers to Box No. 5 in the lower panel of Figure 2, which is
labelled “FOSDIC.” Actually, this stage includes: FOSDIC sensing, decoding, purges of
duplicate records, and record consolidation. Involved are FOSDIC hardware and software
alike.)

While the “pilot” phase of the study concentrated on “suspicious” population groups
(i.e., “young” widowed and divorced persons), the second phase was designed to examine a
random sample of all households. The objective here was to explore the pervasiveness of the
types of error which the “pilot” study was to identify as the main determinants of the above-
mentioned inconsistencies in the 1971 data on marital status. The procedures of the second
phase were outlined parallel to those of the “pilot” phase, i.e., steps (ii) to (iv), as described
above, were to be repeated for a sample of all households exactly as they were implemented
in the “pilot” phase for the pertinent households.

The third phase of the study was designed to repeat the “pilot” phase (and, if the budget
permitted, the second phase as well) with reference to the 2B file.

At the time of writing, the “pilot” phase, restricted to the province of B.C. (367
households), is being completed, the second, implemented, and the third, planned. As noted
above, the findings from the “pilot” phase are being reported in a series of Advance Reports
(Norland, 1974/75) a summary of which is given in the following paragraphs.

(i) Coverage error, response error, edits/imputations and post-edit fixes were identified as
relatively insignificant contributors to the inconsistencies in the 1971 data on marital
status.

(i) “Initial EDP,” on the other hand, appeared to be the major determinant of these
inconsistencies. Specifically, on the basis of an examination of the microfilmed
questionnaires it was found that “initial EDP” either assigned incorrect codes for age
and marital status or failed to read the coded entries. The reason for these deficiencies
will be explored further by examining a sample of questionnaires (rather than
microfilmed returns).

(iii) An important byproduct of the “pilot” phase concerns recommendations aimed at
improving the data of furture censuses. For example, checking for response error in the
age variable, we found a recurring pattern of a sixty-year gap between the coded and the
written-in entry. This resulted from the fact that on the 1971 Census questionnaire, the
coding columns for decade of birth were arranged thus:
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0 186~ 0 192-
0 187- 0 193-
o 188- [ 194-
o 189- 0 195-
) 190 [ 196~
o 191- o 197-

By coding in the correct line but in the wrong column (i.e., by crossing the separating line) an
individual is “rejuvenated” by 60 years. A suggested remedy is to arrange the columns thus:

[¢] 186- 192- o
o 187- 193- [
0 188- 194- o
o 189- 195- [
0 190- 196- o
o 191- 197- o

It should be emphasized at this point that while the 1971 data on selected age-sex-
marital status groups, such as those which are reported in Tables 3 to 6, indicate
inconsistencies, the validity of the 1971 data as a whole is neither disputed nor questioned. As
the study quoted here progresses, means will be suggested for adjusting the “deviant” cells of
the age-sex-marital status cross-classification. In the interim, users may be advised to exercise
caution, as elaborated in the next section.

I Summary and Conclusion

Reviewing the evaluation programmes for the censuses of 1961-76, one observes a clear .
pattern of evolutionary expansion. It is the authors’ opinion, however, that the 1971 ..
programme représents the most significant breakthrough. Thus, the 1971 Census was the first .
to incorporate a comprehensive programme, backed by a budget (over $1,000,000 for the
preplanned studies alone) and many researchers who committed themselves to the
programme. The preplanned studies represent one component of the 1971 programme; the
numerous quality control checks on the one hand, and the “serendipitous” studies on the
other, represent two other components of this programme.

With regard to each of the three components mentioned, the foregoing discussions
attempted to. provide (i) a general overview and (ii) a detailed description concerning one
specific example. These were intended to demonstrate, respectively, the scope of the
programme as a whole, and selected findings from individual studies within the programme.
At the same time, the discussions were aimed at emphasizing that census data, published as
well as unpublished, should be used and interpreted with caution. This, of course, also
applies to data from previous Canadian censuses. However, since the 1971 Census is the first
to incorporate a comprehensive evaluation programme, little documentation is available on
errors in previous censuses. Consequently, it may appear that the 1971 data are particularly
deficient; there is no evidence to substantiate such an impression. In this context, the general
information provided in the introductory bulletins of the various census volumes serves a
vital function but may often prove insufficient. These bulletins cannot, of course, account for
findings of “serendipitous” studies which may begin years after the bulletins are released.
Nor can they provide detailed methodological discussions. What, then, are the best channels
for obtaining up-to-date information pertinent to the census evaluation?

For researchers outside of Statistics Canada the authors suggest three major sources
(Statistics Canada researchers have direct access to “internal” reports which provide the best
answer to the question). The first is contained in papers which Statistics Canada researchers
prepare for presentation at conferences or for publication in the professional literature.
Examples include the papers by Brackstone (1973), Fellegi (1973) and Kaplan et al. (1973).
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With respect to several issues, these papers constitute the best available source of written
documentation, but, to be sure, this source also suffers from several deficiencies (e.g., the
papers concerned are usually unofficial, the responsibility for the contents resting solely with
the authors). The second source is the forthcoming Administrative Report of the 1971
Census. The great advantage of this document is the official approval associated with it, but
one should not overlook the disadvantages of this source, e.g., the fact that it deals with the
evaluation issue in one relatively brief chapter. Hence, the third and best way of obtaining
updated information on the census evaluation is through communication with Statistics
Canada researchers who are engaged in the evaluation programme. Contact may be
facilitated through the User Inquiry Services, Statistics Canada, Census Field, No. 8
Temporary Building, Ottawa, Canada, K1S 5A4. Alternative (and more efficient) methods
are being considered in the framework of the 1976 Census.

Acknowledgment

The authors are grateful to the many staff members of Statistics Canada who
contributed to this paper by providing information, documents or commentary. Special
thanks are due to D. Bond, G. Brackstone, D. R. Bradley, I. P. Fellegi, T. Gray, A.
Kempster, E. Lewis, K. P. O’Grady, E. T. Pryor, J. K. Scott, L. O. Stone and D. Wilson.

Disclaimer

The responsibility for the data and opinions contained in this paper rests entirely with
the authors.

References
Bachi, R. 1954. Measurement of the Tendency to Round-off Age Returns. Bulletin de L’Institute
International de Statistique (Pr_oceedings of the 28th Session, Rome, September 6-12, 1953), 34(3):
129-138.
Barclay, G. W. 1958. Techniques of Population Analysis. New York: John Wiley and Sons.
Beynon, T. G., G. B. Joshi and F. K. Pierre-Pierre. 1970. Some Methodological Aspects of the 1971
Census of Canada. Canadian Journal of Economics 3: 95-110.
1971. Plans for the 1971 Census of Canada. Demography 8: 271-286.
Bond, D. E. 1974. A Statement on Research Policy Within Census. Statement disseminated among
Census Field professional staff members December 5. Ottawa: Census' Field, Statistics Canada.
Brackstone, G. J. 1971. The Census Weighting Procedures. Population and Housing Research
Memorandum No. PH-Gen-9. Ottawa: Census Division, Dominion of Statistics.
1973. The Identification and Measuremerit of Errof in thé Canadian Census. Paper preserited
at the Conference of the.International Association of Survey Statisticians, Vienna, August.
Canada. Dominion Bureau of Statistics. 1969/71. Planning and Procedural Memoranda, Office
Processing Series. Issues 71-OP-1 to 71-OP-16. Ottawa: Census Division, Dominion Bureau of
Statistics. '
1971a. 1971 Census of Canada: Procedures Manual/Self Enumeration Areas. Manual No. 41.
Ottawa: Dominion Bureau of Statistics. -
1971b. 1971 Census of Canada: Head Office Processing Manual. Manual No. H167. Ottawa:
Dominion Bureau of Statistics.
1971¢. 1971 Census of Canada: Regional Processing Manual. Manual No. R123. Ottawa:
Dominion Bureau of Statistics.
1971d. Plans for the 1971 Census. Canada Yearbook, 1970/71, pp. 207-210. Ottawa:
Information Canada.

Canada. Statistics Canada. 1972. Dictionary of the 1971 Census Terms. Ottawa: Statistics Canada.

84



Evaluation in the 1971 Census of Canada

1973. 1971 Census of Canada, Population: Sex Ratios. Volume I, Part 2, Bulletin 1.2-2.
Ottawa: Information Canada.

. 1974. 1971 Census of Canada, Population: Age at First Marriage. Volume 1, Part 5, Bulletin
1.5-10. Ottawa: Information Canada.

— . Forthcoming. 1971 Census of Canada, Administrative Report. Volume VI, Part 1.

Dodds, D. J. 1971. Sampling in the Self-enumeration Areas of the 1971 Census. Population and
Housing Research Memorandum Nc_). PH-Gen-8. Ottawa: Census, Statistics Canada.

Eastman, D. A. 1970. Computer Edits Production Flow. Planning and Procedural Memorandum No.
71-CP-5. Ottawa: Census Division, Dominion Bureau of Statistics.

Fellegi, L. P. 1973. The Evaluation of the Accuracy of Survey Results: Some Canadian Experience. '
International Statistical Review 41: 1-14. ' ‘

Freedman, H. A. 1970a. The 1971 Census Data Capture System: Report of the Diary Task Force.
Planning and Procedural Memorandum No. 71-CP-4. Ottawa: Census Division, Dominion
Bureau of Statistics.

1970b. Final Report of the Diary I Task Force. Planning and Procedural Memorandum No.
71-CP-6. Ottawa: Census Division, Dominion Bureau of Statistics.
1971. Report of the Diary II Task Force. Planning and Procedural Memorandum No. 71-CP-
7. Ottawa: Census Division, Dominion Bureau of Statistics.
1972. Diary II: Five per cent EA Sample of Initial and Edited Records. Planning and
Procedural Memorandum No. 71-SM-1 (Revised). Ottawa: Census Division, Statistics Canada.
. 1973. On Differences Between 1971 Census 100 per cent and Sample Figures. Population and
Housing Research Memorandum No. PH-Meth-2. Ottawa: Census Division, Statistics Canada.

Haas, B. and A. Martin. 1973. How Canada Takes a Census. Interim Paper No. 73-1. Ottawa: Statistics
Canada.

Kaplan, D. L. et al. 1973. The US and Canadian Experience with FOSDIC. Paper presented at the
International Population Conference, Liége, September.

Lavis, D. R. Forthcoming. Canadian Census Data on Age at First Marriage. Paper proposed for
publication in a Census Field “internal series.” Ottawa: Characteristics Division, Census Field,
Statistics Canada.

Maclntosh, D. A. 1971. Census Methodology. Population and Housing Research Memorandum No.
PH-Gen-6. Ottawa: Census Division, Statistics Canada.

Norland, J. A. and K. O’Grady. 1974/75. Evaluation of the 1971 Census Data on Age-sex: Advance
Reports (No. 1, 5.11.74; No. 2, 20.11.74; No. 3, 15.12.74; No. 4, 28.1.74). Ottawa: Characteristics
Division, Census Field, Statistics Canada.

Norland, J. A. 1974/75. Evaluation of the 1971 Census Data on Marital Status: Advanced Reports (No.
1, 4.11.74; No. 2, 10.2.75; No. 3, 6.3.75; No. 4, 22.3.75; No. 5, 17.4.75). Ottawa: Characteristics
Division, Census Field, Statistics Canada.

Porter, W. D. 1971. The 1971 Census — An Overview. Canadian Statistical Review 46(4): 4-5, 114-116.

Saveland, W. 1971. 1971 Census Evaluation Project DAR-2: Measurement of Age-heaping. Planning .
and Procedural Memorandum No. 71-E-15. Ottawa: Census Division, Dominion Bureau of
Statistics.

Shryock, H. S. and J. S. Siegel. 1973. The Methods and Materials of Demography. Second Printing
(revised). U. S. Bureau of the Census. Washington, D. C.: U. S. Government Printing Office.

Spiegelman, M. 1970. Introduction to Demography. Revised edition (third printing). Cambridge,
Massachusetts: Harvard University Press.

United Nations. 1967. Principles and Recommendations for the 1970 Population Censuses. Catalogue
67.XVIL.3, Series M/44. New York: United Nations.

Viveash, D. 1971. Examination Procedures for Diary II Output. Planning and Procedural Memorandum
No. 71-SM-2. Ottawa: Census Division, Statistics Canada.

85



J. A. Norland, J. P. Litven and T. M. Cottrell

Wargon, S. T. 1975. The 1971 Census Housing, Household and Family Data: Some Technical Aspects
and Considerations. Characteristics Division Research Memorandum No. 71-HOU-6. Ottawa:
Census Field, Statistics Canada.

Wolfenden, H. H. 1954. Population Statistics and Their Compilation. Revised edition. Chicago:
University of Chicago Press.

Received May, 1975; Revised August, 1975.

86



he 1971 Census of Canada

ion in t

Evaluat

UOTIBID0SSY 91BISY

LaTtRy W [e9y UBTPBUB) dY] JO SIaquay £q pIpTAOlg on3oTele) soyes
6-a~TL /W4 PIOITV *Q uosTaedwo) YITA YIIEBW-OIDTH :S3ITUf SULTTemg pardnooo-iaumg
pajarduo) 8e-A-1./d 3 4 RECI S B 4 3o ,onfep Burlyeg, jo Burjroday snsus) /61 JO UOTIBNTEAY Y-Hd Al
(S-NOH-HA/H 2 d)
(¢-NOH-HJ/H ¥ J)
oT-3-1¢/Wmd Jsyouelg “Qq S9SNSU3) [96T1 PUE 99T YITA UDIBU-OIDTR
pa3a7duoy (*A91)01-4-1L/d 2 4 - 3Is9Tag *I'9 :BurTromq jJo adfy yo Burjiodey snsus) [/ JO UOLIBNTEAY Z-Hd 11
11-4-14 /W SISTT DWHD YIT# Y2IBuW-0IDTR :SITUn Surriang
pa3ardumoy 21-3-14/d 2 4 1S9TFAg *I*O POzZIPISqNg jusmulisaoyn Jo Burjiodsay snsua) /1 JO UOTIBNTEAF 1-H4 ‘01
n3rodey Teuislug, PTysey °vy SOTISTIBIS XB], 2W0dU] YiTs uostaed
—uouw.—.aﬁou NMIWI~N\M % d :w:wm._”m,_”Emm R | .IEOUIOHU&Z :SOTISTIBIG SWODUT SNSUd) /[ FO uorienyeay %-0d )
Au8tjuoq 9 juswiordug jo
Bugodug Ly-d-TL/d % 4 x93sdway 'y 9084 .pue uorlednodg jo Burixodsy snsus) [Lg] JO uolIen{eAaxy 1-04 ‘g
M09Y) PI0DDY 9SIAAY
p3zoday Teuaelur, urTessoy ‘gl 8y3 woij elreq 3onpord-£g JO YOJBW~OIDTW :SOTISTIIORIBYD
pojotduo) 0E-E-1L/d 9 d paeT{Inoy °11 Teroog pue orydexdowaq uo Bur3zroday SNSUI) (/6] JO UOTIENTBAY 1-0a A
uzog udtaiog
pue uiog uetpeue) £q dTysudz[ly) UBTpPRUR) JO JOoOId 10F
youeag dTysuaziir) oYyl 03 suoriedriddy YIiTa Yojew-oIdTR
pauodisog :uor3ealdty uo vieq Jo 3urizodoy snsus) /4] JO UOTIEBNTRAY 9~0a ‘9
$98IN0) TBUOTIBO0A JO Burpo)
3utolug 6€~A-1L/d B d j}oor3IvT *H 9yl ur dnoly ,SnOdURTTIVSTH, dYl Jo asn 2yl jo sTsdyeuy #-0a 'S
(*491) g1-4-1L/W2 oumeTieT ‘g SOT3ISTIAOBIBYD
pa3oTduo) 9€-A~1L/d B d LaTpeag “y°qQ Tero0g pue drydeiloweq jo 3urpo) snsus) T/6I FJO UOTIENTRAY €-2a 27
w31odoy Teurajuy, puBTION “‘V'l
Burosup ST-d-14/d 2 4 pueTaARg ‘M Burdeay-o8y Jo JudWIINSEBAR -¥va ‘¢
ussuy ‘9
eaedaeyg °s
peolatdmo) n}rodey TRUILIUL,, auneryliag ‘9 snsua) /61 94l 3Jo sa8els Burssanorg BIBQ Ul JO UOTIENTRAY Z-V2 *Z
uINHOK ‘1
91-8-1L/W4 2TPPH [ .
pa3stduoy TH-A-1L/d R 4 171212300 "W'L snsus) 1£61 @Yyl jo sadels Jurssadolg eiep-aid 3yl 3Jo uoTiENTEAY 1-V0 1
<oN
snjelg UOT3RIUWNDOQ 103e81389AUT woT1d1a989(Qq/9TITL 193f01g

SASNHID [L61 HHL A0
SHIANLS NOLLVYTVAH NNV Idddd d4.L0dTdS 40 LSTT ‘XIANdddV

87



J. A. Norland, J. P. Litven and T. M. Cottrell

pa3ardmo) (% @30U3003 39S). snsua) g fl 0/61 JO UOIIBAISSqQ JO UOIIBNTEAY g-uH ‘92
B101Y *H
Butolug 81-3-1L/d 8 & spPOQ ‘@ soueriep SuIpo) JO UOTIRWIISH S-uR ‘gz
81-a-1L/W1 suo3ysyoeag '9
paiatdmoy oy-d-1L/d ® d uoasq N £pnag oaEy @suodsay TIEN e ‘vz
YI-2-1L/W4 3uogsyoeag o
paiaduc) 8-3-1L/d 2 d Fdwejusydsy “A'H 28e19A0) UO SS21ppy JO 23uBY) JO UOTIEBNTRAT €-MH ‘€2
suolsyoRIg *9H
w33oday TeuralUY,, sppoq ‘@
pa3atduo) yy-g~12/d 8 d zdueyusyosy *H serg Surrdueg jo uoTIEWTISE 7-m 2z
(¢ @30u300z 23F)
pa3arduop 1¢~3-1L/d 3 d ?IIBTJ-IIABTJ °d aume180ig 19AI9SqQ SNSUSD 1/61 9-au ‘1z
w3ioday TeRURAUT,,
pa3atdmop €e-a-14/d 3 4 3I0H *0°°9 snsuap /67 UT TOa3uo) LITTenD JO uorIEBNTEAF G-di ‘0z
nYioday ypeuUIaIUT, )
pa3atduc)y L-2-1L/da ? 4 poomstes *r°d oumei8013 JjusWAINSEAK YAOM Y-aH 61
GEL-96 °3BD 08
T104~96 *38D-08
payerdmop ¢--14/d % & 310H *Q Ksaang Tesuso—3sog pue (J0y) Toi3ucy L3TTend 2an3[notady ¢-an 81
IITH "D
Suro3ug L-9-TL/d % 4 sppoq *Q £pnag 1011y a1enbg ueay Z-an L1
w3zoday Teursjuy,,
€T-3-14/Wd
T-T-1L /4 urIessoy *Jg°f
pa3atdmoy 9-3-1L/d ® & auolsyoeig °9 399Y) pioosy 9SIABY /61 -G 91
saan3tg
pa3a1dmop ve-A-1L/d B d xnoya@ ‘W uoryeyndog s99r[g pazeaodioourupn snsusy (/6] 243 JO uorIEnTEAl 9-9 g1
Butosug ySurS-InooTy ‘4 SBaIy pazTUEQI) PuEB S,VW JO SUOTIBAUTTSQ SNSU) [/6] JO UOTIEBRNTEAY 9-9 o1
w330dey TRUIEIUT,, uTTasson ‘il yo3Iey
pa3e1dmoy 6-a-1L/d 2 4 UeiITITEd *9°0 snsus) — GJT :SUOSIDJ pue SPTOYISNOH JO 98BISA0) FO UOTIEBNTRAF 1-0d ‘€1
sn3e3g w0133 UBENDOQ I03881359AUT uoy3draosaq/aTIEL uU%MMum

88



the 1971 Census of Canada

10n In

Evaluat

2L6T ‘67 12quadag ‘uotiezruedig Burssadoad 201330 TeuOTSey ‘Rer ‘ejuerdeq 01
€161 ‘9 Trady snsua) [/ 243l 103 sumweidoag orydeildoan *d ‘uemyoBf ‘6
2L61 ‘1¢ Kaenuep Bururexy, ‘@' r ‘sAOTH °8
2L6T ‘4T yoaey (SV1) s991A13g 2dUBISTSSY duoydaytag ‘Q’r ‘SAITH L
2L61 ‘1¢ Kaenuep BurTrorruoy pue Suruuerq ‘Burinpsydg ‘W ‘TTEH °9
ZL.61 ‘Iaquasopy $90TA13g 1Xoddng SATIRIISTUTWPY 9K ‘TTEH °G
ZL6T ‘%1 LInr Buruye1), 3urssadoig 8ITIIQ TrUOTIoY *N ‘Aemuaain iy
2161 ‘%1 LIor s91npavold Jurssedoly 90T1JJO TeRUOTTSaY *N ‘Aemusaisn °¢
ZL6T ‘w1 AInr Buyrureiy, Sursssvoig "dVTII0 PESH ‘W ‘sToasTaRY) °Z
2L61 ‘%1 £Inr saanpadoig Jurssadold 2DTII0 PeaH ‘R ‘sToAsTaRY) |
23BQ UOTIBOL{qNg 3731l szoyany
{SHOTTOJ SB ,S310do1 TRUIDIUT, 6] JO SITIIS B UT Pasea[al aiem #]-yW I199f0ag 03 pojerax sjzoday °¢
*p-ya-Sn Y8noIyj [-vid-Sn PueB ¢z~d-gn USnoayl [-F-SN :SWY 6Z JO SOTIAS B UL PaseaTsl oxom g-yW I09foxg o031 pajera1 siaoday ‘¢
*g-d-1/ NOD ySnoayl [-g-i¢ NAJ :SWY 1YSTO JO SITIIS B UT POsEa[al aIom g-gi Joolfoag o3l paielai siyioday °¢
*01~3~1/ N@Q Se 031 paxiagax aq prnoys [-g-{,/ ‘oTdwexo 103 f,NUD, £q pepad2ad ST Sy [TE JO Iaqunu TEIIdS BY3l ‘4 d30ul00j UT pajou se 3dadXy
*UOTIEITI[qRg BPEUB) SOIISTIEIS [BTOTIJO UB 0] SI9al1 *°° *3IB) DS ¢, PPUBIOWRN SI[NSIY, SSTI2S 2Yj 03 SIdJ8A WY ¢, BPUBIOWSY [RINPIDOIJ
pue BuTuueTg, S3IIPS Yl 0) SA9Jd1 4 ® d ¢,PPUBIOWd)| YoIeasdy Jursnoy pue uorjerndod, SITIAIS Yl 0 SIVFAI H B 4 - ,UOTIBIUBUNDOQ,, T
*SMITAI9IUL pueR UOTIBIUSGWNOOP pajurid woly pauUTWIDISP — ,A03eBTIS|AUL, ‘T :SIION
w3xoday jeuaajuy, 193sdusy *y
9-0d-Hd/H ® d 3o0T138], 'O 1L/2une A1
SH-d-14/d % 4 Y3ursTeTwes *s*y aeTn8ay pue SILITTTOBL PTOYISNOH [//ABR JO SOTISTIBIS YITH
paradmoy “A91(V)8Z-4-14/1d % d ysurs °H uosTaedwod~-0IdeK :SOTISTILIG SNSUa) /6] PoI0°Tag JO UOTIBNTRAZ Z-rs “Gg
.>m:$mTW|:\m 2 d Sd7 Aen8ay pue SITITTIOBL
(V)61-4-1L/d B & youol "H PTOYasnoy [7/4Ael 8yl Jo sIUsSWNO0Q YITM YOIBW-OIDER :SUOTISIND
pauodisog 6T-3~1L/d B 4 y3urs g 2IWOUOII-0TD0S Pa3OI[ag 01 sasuodsay sNsus) /61 FJO UOTIBNTRAY 1-rs’ s
n310day TeUILjUY, y¢ @2IrRUNOTISANY 3I0US 8Y3 Eouu
pa3ayduoy €h-4-14/d 2 4 11213300 "H°L 3urpo) 391330 BurAoWRY JO SUOTIBDTITWEY BY3 JO UOTIBNTEAR 1-d0 “ee
(G ®30Uul00g D3G)
pa397duwoy 61-4-1L/Md 11213300 "H'L sws3skg 3x0ddng SATIPIISTUTWPY  HT-UH ras
L1-3-12/Wd auojsyodeag °9
pa1atduoy 2€-q-TL/d B d BIO1Y ‘K wiog sjuaprsay Laeiodwa] Jo IS 2yl Jjo uCTIENTEAY  C1-UW *1g
¢e-a-1L/Wa
peiajduo) Iy-d-14/d 3 d STITo0M 11 a8e1aa0) Suraoaduy ut oY) TRISOJ JO UOCTIENTRAY FAGs: 12 *0€
UINHOW
paiarduoy SU-d3-14/d 9TPPIY [ £pn31g asuodsaa-uoN 93BWIIYZST *62
) 12-3-1L/W8 ) )
) 0Z-3-1L/W4 ) suojsyoeIg ‘9 ) sBuryTemg @3eATIg JO 93BY osuodssy Jo uorienTeAl  [I-UH Y4
) ) )
) 9y-8-1L/d % d ) )
) 6¢-3-1L/d 3 4 ) 91191d~9113%d *d )
peo3afdwo) ) G-a-1L/d B d ) Bl101Y ‘¥°'H ) SurTfomg SATIVATIO) JO soirey osuodsay JO uOTIBNTRAY O1-dKH 12

89



J. A. Norland, J. P. Litven and T. M. Cottrell

2L6T ST Axenagag
TL61 ‘y1 LTor

TL6T ‘91 ATDL

TL6T ‘1¢ Aaenuep
TL6T ‘1€ Azenuep
TL6T 01 udaER
TL6T ‘€ YdIAER

1461 ‘1€ ATnr
€L6T ‘1 Laenaqag

sot3Ist8o1

UOTIBIDUNWSY PUB UOTIDV[S “IUsBWITNIODY

119yl :TIUu0SIag BUTSS2001g 90TIIQ TRUOTIAY
UOTIBI2UNWEY PUB UOTIVDTIS ‘IUDWITNIIY

179yl :Touuosiag Jurssadord 29TIIO PESH
("1°s"¥"I°d) wa3sds Burizoday uorjewIOFUl PTITI
suue1801g SnSua) [/6] @Yl 103 pIpraolg aoedg
suorjexadg PLOTJd @2yl jJo sijusuodwo) iofep
uoTIBISUNNDY PUBR UOTIDITIS

€3USWITRIDAY IATIYZ :[3UUOSIV UOTIOITTO) PISTI
S2A19S9Y UBTPUI JO UOTIRIUNUF

Sm104 JUNOIDY Snsua) /61

*d*y ‘Tepnig
*d ‘paeTTTqoY

*d ‘pAeTTTqoY
‘W ‘YSITH R Y UTIABH
‘R ‘uouue)op
‘W ‘uouuedol

‘W ‘uouueB)OoR
‘M'LCY fATRTId
*y ‘3neo0ger

“61

“81

AS
‘91
ST

“el
21
“1t

.

90



