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l. Introduction 

The Canadian Labour Force Survey (LFS), the 
largest monthly household survey conducted by Sta- 
tistics Canada, has been redesigned in the past 
following each decennial census. As part of 1981 
post censal redesign, an intensive program of 
research as outlined in an earlier paper (Singh 
and Drew 1981) was undertaken in the areas of 
sampling, estimation and data collection methodo- 
logies. This paper presents an overview of the 
findings of various theoretical and empirical in- 
vestigations and field tests undertaken during the 
redesign program. Sections 2 and 3 provide the 
background information on objectives and the old 
design, while Sections 4, 5 and 6 highlight the 
findings of investigations leading to changes in 
sampling and data collection methodologies. Sec- 
tion 7 deals with estimation issues, and sample 
real locations are discussed in Section 8. Impli- 
cations of the changes made in the redesigned 
sample on other associated surveys are outlined 
in Section 9, and finally in Section lO the bene- 
fits from the major improvements in the redesig- 
ned sample are briefly recounted, along with some 
mention of future plans. 

2. Objective Setting 

A fundamental step in the redesign of a recur- 
ring survey is the re-establishment of survey ob- 
jectives. For the LFS, this involved reassessment 
not only of the survey's principal role as a pro- 
vider of current labour market information, but 
also of its use as a central vehicle within 
Statistics Canada for conducting household 
surveys. At the early stages of the redesign 
proqram it was decided that wh|le primary 
orientation towards the LFS should be maintained, 
efforts should also be made to enhance flexibility 
of the vehicle for general applications 
(Section 9). 

Objectives relating to provision of labour 
market data were established in consultation with 
the statistical focal points within each of Cana- 
da's ten provinces, and with key federal user de- 
partments, through annual Federal/Provincial Con- 
ferences on Labour Statistics and bilateral fol- 
low-ups. In general, these consultations revealed 
satisfaction with data reliability for provincial 
and national data, but a strong desire for impro- 
ved subprovincial data. Specific data reliabili- 
ty objectives adopted for the redesigned sample 
are as follows: 

(i) for Canada and each of the ten provinces, 
no reduction in current reliabilities for 
monthly estimates of level and estimates 
of month-to-month change in total employ- 
ment and unemployment. 

(ii) for the 24 Census Metropolitan Areas as 
defined by the 1981 Census and for 66 
subprovincial Economic Regions agreed to 
in consultation with the provinces, mon- 
thly estimates of unemployed with coeffi- 
cients of variations (cv's) not exceeding 

20% and 25% respectively. 
Attainment of these objectives necessitated a 

reallocation of sample within the provinces from 
larger cities and Economic Regions to smaller ones. 
This, coupled with the desire to reduce the cost 
of the LFS, created a good deal of expectations 
from the research projects for identifying more 
cost efficient strategies for data collection and 
production of statistics from the LFS. 

3. Old LFS Design 

A complete description of the old LFS design is 
given by Platek and Singh (1976). Salient featu- 
res are noted in this section to provide a context 
for discussions in later sections. 

The Self-Representing Units (SRUs) in the old 
design corresponded to those cities which were 
sufficiently large to support at least one inter- 
viewer. Minimum SRU sizes ranged from a populat- 
ion of IO,O00 in the Atlantic Region to 25,000 in 
Quebec and Ontario. 

Within large SRUs, deep geographic stratifica- 
tion was carried out without any regard to optima- 
lity of characteristics. Primary sampling units, 
called clusters, corresponding approximately to 
city blocks, were delineated on the basis of field 
counts obtained in 1973. A two stage sample of 
clusters and dwellings was selected following the 
Rao, Hartley and Cochran (1962) pps random group 
method. In addition to the area frame, an open- 
ended list frame of apartments was maintained in 
the larger cities. 

A major advantage of the selection method for 
the area frame lies in its flexibi l i t.y for 
changes in the sample size. Also, slnce 
sampling is done independently in each random 
group, a Keyfitz (1951) sample update can be 

carried out, under which revised probabilities of 
selection based on recent dwelling counts can be 
incorporated, while maximizing retention of alrea- 
dy selected units (Platek and Singh 1976, Drew, 
Choudhry and Gray 1978). Regular updating of high 
growth SR areas occured from 1978 until the begin- 
ning of the redesign period in 1982. 

The Non-Self Representing (NSR) units are the 
areas outside the SRUs comprised of rural areas 
and smaller urban centers. In NSR areas, stratifi- 
cation based on industry classifications was car- 
ried out within Economic Regions, subject to the 
restriction that strata should be contiguous land 
areas. Within strata, Primary Sampling Units 
(PSUs) were delineated such that each PSU repre- 
sented its stratum to the extent possible with 
respect to the ratio of rural to urban population 
and important LF characteristics. While the rural 
portions of a PSU were comprised of collections of 
contiguous rural EAs, urban portions could not 
always be made contiguous to the rural due to the 
restrictions placed on maintaining the rural to 
urban population ratio. Frequently larger urban 
centres had to be shared amongst several PSUs 
within the stratum. 

At the time of the 1973 Redesign, two PSUs were 
selected per stratum using the randomized pps sys- 
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tematic method (Hartley, Rao 1962). In 1977, the 
LFS sample size was increased from 33,000 to 
55,000 households monthly, with the additional sam- 
ple being allocated so as to improve data relia- 
bility at the province level. Thus the smaller 
provinces received larger proportionate sample 
size increases. The increase was achieved in NSR 
areas by selecting I-4 additional PSUs per stra- 
tum , 

4. Redesign of the Self Representing Areas 

For reasons noted earlier, the basic design in 
SR areas remained the same and the main thrust 
for these areas was to update the size measu- 
res without resorting to a costly independent 
field count as used in the last redesign. 

In the built-up portions of larger cities, 
Census data can be retrieved at the blockface 
level. The adoption of Census blocks as clusters 
in these areas (with splitting or combining in 
only 5-I0% of cases), permitted a highly automa- 
ted design with very low redesign costs. Impor- 
tantly as well, data for future Censuses will be 
available for geostatiscally stable blocks 
(but not for EAs which as operational units 
change at each Census), permitting low cost quin- 
quennial updating of the sample. The built-up 
portions comprise 86% of these cities. In the 
non-built up portions the EA was adopted on the 
grounds that as a larger unit than the block it 
would be more robust to the highly concentrated 
growth which can occur. 

In the smaller, non-blockfaced cities, Census 
blocks and EA's were also chosen as sampling 
units in the built-up and fringe portions respec- 
tively. Although dwelling counts for blocks 
had to be obtained manually from the visitation 
records and maps, this was nevertheless consider- 
ably less costly than obtaining independent 
counts as had been done in the last redesign. 

The Variance study results, (Choudhry, Drew, 
Lee 1984) combined with cost results from the 
Time and Cost Study (Lema~tre 1983), showed vari- 
ances per unit cost to be quite flat in the range 
of 2-8 selected dwellings per cluster. Hence it 
was decided to keep the density of 4-5 dwellings 
per cluster used in the old design in strata 
where clusters were blocks, but to increase the 
density to 6-8 dwellings in the case of the EAs, 
due to their larger sizes. 

5. Strati fi cation 
5.1 Algorithm and Choice of Stratificatio n Varia- 

6~es) 

A modified version of a non-hierarchical algo- 
rithm due to Friedman and Rubin (1967) was adop- 
ted for stratification purposes in both SR and 
NSR areas, on the strength of findings reported 
by Judkins and Singh (1981) (and Kostanich, Jud- 
kins, Singh and Schautz (1981))who evaluated sev- 
eral stratification algorithms for use in the 
U.S. Bureau of the Census' Current Population 
Survey. New features incorporated into the algo- 
rithm were a capacity to form geographically con- 
tiguous and/or compact strata, and the option to 
form either homogeneous clusters (i.e., strata) 
or heterogeneous clusters (i.e., primary sampling 
units within NSR strata). A detailed d~scription 
of the method, and results of empirical evalua- 

tion studies are given by Foy, B~langer, Drew and 
Joncas (1984). 

For both NSR and SR areas, a multivariate stra- 
tification has been carried out using 1981 Census 
data for up to 17 stratification variables. Popu- 
lation variables include: total employed; employ- 
ment income; persons with secondary education; po- 
pulation 15+, 15-24 and 55+; and labour force in 
agriculture, forestry-fishing, mining, manufactu- 
ring, construction, transport, and services. 
Dwelling related variables include: total dwellings, 
dwellings rented, one person households, and 
two person households. Unemployed was not inclu- 
ded due to its instability. Study findings showed 
that strata formed without unemployed when evalua- 
ted at the next Census were more efficient not on- 
ly for other characteristics, but for unemployed 
as well. The inclusion of the neighborhood type 
variables, on the other hand, did result in impro- 
ved efficiency for unemployed. 

5.2 Two Level Stratification in SR Areas 

In the larger SRUs, two levels of stratifica- 
tion were adopted. Primary strata, with sample 
yields of 150-170 households from the area and 
apartment samples combined, are comprised of col- 
lections of geographically contiguous Census 
Tracts. As such, primary strata are designed to 
correspond to two interviewer assignments. Three 
to four non-geographic secondary areal strata are 
formed within primary strata. Apartments are 
sampled separately, from a list which generally 
comprises a single stratum for the entire SRU. 

In the smaller blockfaced SRUs which warranted 
neither separate apartment sample nor geographic 
strata, optimal non-geographic areal strata were 
formed directly. In the non-blockfaced cities, 
with considerably less scope for stratification, 
simple geographic strata were opted for. 

The two levels of stratification in the larger 
SRUs had appeal on both operational and technical 
grounds. The relaxing of geographic constraints 
over those existing in the old design permitted 
greater optimality to be achieved, while the re- 
tention of contiguity at a higher level will faci- 
litate the planning of interviewer assignments. 
Also the non-geographic secondary strata should 
result in greater interpenetration of strata and 
interviewer assignments then existed in the old 
design, with the results that correlated response 
variance will be reflected in the estimated total 
va ri ance. 

Studies found first stage variance reductions 
for optimal versus single geographic strata to be 
25% for income. Smaller gains in the order of 
3-5% for characteristics such as unemployed and 
employed, however, point to the strength and ro- 
bustness of the simple, but deep geographic stra- 
tification in the old design. 

6. Design Considerations in NSR Areas 
6. l E'xtension~o~ Tele-phone - Inter'viewing 

Background: Telephone interviewing for months 
2-6 in the sample was introduced during the early 
seventies in SR Areas, primarily to reduce cost. 
However in NSR areas, all interviewing continued 
to be done in person due to concern over the high 
instance of party lines vis-a-vis the confidentia- 
lity of the data being collected. Nevertheless, 
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in recognition that not only immediate cost bene- 
fits from telephoning were at issue, but so also 
were the longer term potential benefits from the 
use of new technologies such as Random Digit Dia'- 
ling and CATI, it was decided to test the feasibi- 
lity of extending telephone interviewing to NSR 
a reas. 

A first field test was restricted to urban are- 
as having over 80% private lines. The test was 
conducted on a portion of the actual LFS sample, 
with the principal objective of assessing the da- 
ta quality implications of telephone interviewing. 
To facilitate this analysis, interviewer assign- 
ments were split between the telephone and perso- 
nal procedure. 

This test ran from January 1982 to June 1983 
with a gradual phase-in to ensure no adverse im- 
pact on the ongoing survey. Principal findings 
were" lower non-response rates for the telephone 
sample (3.4% versus 4.3% for the control sample); 
a high instance of households with telephones 
(96% for all provinces but one); a low instance 
(1%) of households not agreeing to telephone in- 
terviewing; and no detectable differences in es- 
timates for labour force characteristics. 

A second test carried out in the rural areas 
had comparable findings. Based on the positive 
findings from both tests, the decision was taken 
to introduce telephone interviewing across the 
board in NSR areas during the remainder of 1983 
and early 1984. 

The decision to extend telephone interviewing 
had the following principal implications on the 
design of the NSR sample: 

(i) Increase in as~ ignme~n~ t sizes. In the old 
design, NSR assignment sizes averaged 50 
dwellings. Evidence that per unit costs 
were lower for larger assignments (Lema~- 
tre 1984), and the reduction in travelling 
under telephoning, both supported increa- 
sing the design yield per NSR PSU to 55- 
60 dwel l i ngs. 

(ii) Level of assLignment of rotation numbers: 
Unlike the old design, in the new design, 
all dwellings within secondaries will re- 
ceive the same rotation number, which 
will cut down on visits to the secondari- 
es in month 2-6 in the sample. 

6.2 E liminationof Stage of Sampling in Rural 
Areas 

In the old design, the rural sample within 
PSUs was selected in three stages: secondaries 
(Census Enumeration Areas), clusters, and dwel l- 
ings. The clusters corresponded to identifiable 
land areas containing up to 20 dwellings, which 
were delineated on the basis of field counts ob- 
tained whenever a new secondary entered the sam- 
ple. Within secondaries, generally 5-6 clusters, 
with 3-4 dwellings per cluster, were selected. 

The rural cluster stage was identified early 
in the redesign program as a possible candidate 
for elimination, on the grounds that (i) the sam- 
pling variance would be reduced due to having one 
less stage of sampling, and (ii) the lead time 
required to introduce new secondaries into the 
sample could be shortened from 13 months to 7 
months. 

A field study was carried out on a sample of 
secondaries entering the LFS sample, in order to 

to assess the feasibility of maintaining good qua- 
lity dwelling lists for entire rural EAs, and to 
examine costs under such a procedure, with positive 
results on both counts. The varian~ce implications 
of eliminating the cluster stage were also studied. 
Using 1971 Census data to simulate both the old 
and alternative design, components of variance 
were obtained for the Horwitz-Thompson estimator 
without ratio estimation. The percent reduction in 
total variance under the alternative design was 
found to range from 20-25% for major labour force 
characteristics (Choudhry, Drew, Lee 1984). 

On the basis of these findings, an early deci- 
sion was taken to eliminate the rural cluster sta- 
ge of sampling, and attention was turned to more 
global aspects of the NSR design. 

6.3 Design with Urban/Rural_ Stratification 
. . . .  

Two Alternate Designs" The old design featured 
impl i cit 'u'rban/ruralstratification. PSUs were 
formed to have approximately the same ratio of ur- 
ban to rural population as the stratum, and within 
selected PSUs the urban and rural portions were 
sampled independently. A premise underlying the 
design was that the PSU should correspond to an 
interviewer's assignment. However, in practice 
this correspondence was weakened since in order 
to attain the desi red urban/rural ratio, frequen- 
tly the urban and rural portions of PSUs were not 
con t i g uo us. 

As an alternative to old design, DO, (with the 

rural cluster stage eliminated), a design Dl, 

featuring explicit urban/rural stratification was 
studied. Like DO, the alternative design D l con- 

sisted of 3 stages of sampling in both urban and 
rural areas. In urban strata, the stages were- 
PSUs (consisting of individual or nearby urban 
centers), clusters, and dwellings. In rural stra- 
ta, the stages were: PSUs, (consisting of collec- 
tions of nearby rural EAs), secondaries (EAs), and 
dwellings. Under D l, both urban PSUs and rural 

PSUs were designed independently to yield samples 
corresponding to interviewer assignments. 

Cost Variance Study" The two design alternati- 
ves were evaluated, from the point of view of var- 
iance and cost (Choudhry, Drew, Lee 1984). In 
the variance study both designs were simulated for 
the case of 2 PSUs per stratum using design counts 
based on the 1971 Census, and study variables ba- 
sed on 1976 Census data. 

In terms of costs, a simple model was developed 
for DO, the old design under telephone inter- 

viewing), and components were estimated using 
results from a detailed Time and Cost Study 
(Lemaltre 1983). Relative costs for the 
travel components between designs D O and D l 

were estimated by means of a simulation study~ 
in which average dispersion of the sample 
under the two designs was obtained up to the se- 
cond stage of sampling using the population cen- 
troids of th~ EAs. 

Findings were that the design D l was 1.09 times 

as cost efficient as DO, and that from the combi- 

ned perspective of cost and variance, D l outper- 

formed D O with overall e fficiencies of 1.26 for 
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employed and 1.06 for unemployed. 
Based on these findings, design D l was adopted 

in 70~o of Economic Regions with sufficient urban 
and rural population to yield separate strata. 
In the remaining Economic Regions, with the excep- 
tion of Prince Edward Island, design D O was adop- 
ted. 

6.4 Number of PSUs Selected Per Stratum 

In the LFS design, since the sample yield per 
PSU is fixed, the number of PSUs selected per stra- 
tum also determines the number of strata. In over 
two thirds of cases, the urban, rural or combined 
strata within ERs yielded only enough sample for 
2 or 3 PSUs. Further stratification in these 
cases was ruled out on the grounds that there 
should be at least 2 PSUs per stratum to permit 
unbiased estimation of variance. 

The remaining ERs we re stratified to the point 
of 2 or 3 PSUs per stratum. Estimated fi rst sta- 
ge variance reductions over the situation under 
the old design of from 3-6 selected PSUs per stra- 
tum were up to 14% for employed (Choudhry, Drew, 
Lee 1984). The stratification was carried out 
using the clustering algorithm described in Sec- 
tion 5. 

6.5 Use of Clustering Algorithm in Formation of 
NSR PSUs 

In both the old and new LFS, stratification is 
carried out prior to formation of NSR Primary 
Sampling Units. PSUs are delineated within the 
stratum to be as similar as possible with respect 
to stratification variables, while being as geo- 
graphically compact as possible. PSU delineation 
which was carried out using the clustering algori- 
thm noted earlier, required minimization of geo- 
graphic and maximization of the non-geographic 
vari abl es. 

6.6 Two Stage Design for prince ~ Edward Island 

For Canada's smallest province, Prince Edward 
Island, sampling rates are 4% in order to 
produce monthly LF estimates with required 
levels of data reliability. In view of the high 
sampling rates, a less clustered design consisting 
of a two stage sample of EAs and dwellings, with 
deep geographic stratification was adopted. It 
was found to have marginally higher costs than 
DO, however from the overall perspective of cost 

and variance, it came out well ahead with effici- 
encies of 2.21 and l.ll for employed and unemplo- 
yed relative to D O (Choudhry, Drew, Lee 1984). 

7. Estimation 
7.1 Final Stage Rati ° Estimation 

In the old LFS, a final stage ratio estimation 
was carried out by detailed province/age/sex 
cells. With the development within Statistics 
Canada of improved and more timely subprovincial 
population estimates, an intermediate ratio 
estimation step was studied in which survey 
estimates of population 15+ for subprovincial 
areas are ratio adjusted to external estimates, 
prior to the usual final ratio estimation. Fin- 
dings were that the procedure, while not impacting 

on the variances of provincial level data, resul- 
ted in variance reductions for subprovincial 
areas ranging from close to 70% for employed 
to 7% for unemployed. In practice a raking 
ratio procedure in which the two ratio estimation 
steps are iterated until both marginal controls 
are satisfied was adopted, beginning in 1983. 

7.2 Improved Estimates for Household and Family 
Un i ts 

Paul and Lawes (1983) used LFS longitudinal 
data files, which link households over the six 
months in the sample, to demonstrate that non- 
response rates are higher amongst households with 
fewer members. For the old LFS, non-response ad- 
jstment consisted of re-weighting at local area 
levels. This was done without regard to house- 
hold size, hence the resulting estimates of 
households and families by size had I-3% biases. 
Another problem related to the inconsistency of 
family and individual based statistics. 
When demographic estimates of families by size, 
currently under development by Statistics 
Canada's Demography Division, become available, 
it is intended to incorporate them as an extra 
dimension in the final stage raking ratio 
estimation procedure, to address both problems. 

As an interim measure, LFS longitudinal data 
may be used to derive household size distributions 
based on both respondents and non-respandents, 
prior to the final raking ratio estimation. 

7.3 Small Area Estimation 

Demand for Labour Force estimates for small 
areas (domains) such as Federal Electoral Distri- 
cts (FEDs) and Census Divisions (CDs), both of 
which number over 250 units across Canada, has 
increased in recent years. Since it was not 
possible to respect the boundaries of such areas 
in the design of the survey, various alternative 
small area estimation methodologies were evalua- 
ted. A sample dependent estimator was proposed 
as a combination of post-stratified and synthetic 
estimators, which relies entirely on the post- 
stratified whenever the sample size in the domain 
is sufficient according to certain criteria, and 
which otherwise introduces a synthetic component 
whose relative weight depends on the deficiency 
of the sample in the domain. Based on study fin- 
dings, it was recommended that the sample depen- 
dent approach be developed as a means of providing 
annual or multi-year average estimates for areas 
such as FEDs and CDs (Drew, Singh, and Choudhry 
1983). Implementation and further research and 
developmental work is proceeding under Statistics 
Canada's Small Area Data Program. 

7.4 Variance Estimation 

The methodology for variance estimation for 
the redesigned sample will continue to be based 
on Keyfitz's(1957) method, although it will be 
further modified to the case of a two step final 
stage ratio estimation, i.e., to a single itera- 
tion in the raking ratio estimation procedure. 
As subsequent iterations exert only a very small 
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influence on estimates, they are being ignored in 
variance estimation. Some further refinements of 
the current variance estimation procedure are 
under study, such as adopting clusters as replica- 
tes in SRUs, as opposed to the current practice 
of grouping clusters into two psuedo-replicates. 

It should be noted that variance estimators 
given by Rao, Hartley, and Cohran (1962), and by 
Rao (1975) were evaluated as alternatives to the 
current method in SRUs, where the RHC design 
is followed. The current method was considered 
both with and without ratio estimation, while 
the alternatives were studied without ratio 
adjustment. The current method without ratio 
adjustment was found to overestimate the variance 
for certain characteristics (e.g., 20% for 
employed), however with ratio estimation, biases 
were negligible. Estimated biases were also 
negligible for the alternatives. The principal 
advantage of the alternatives was that they 
were more stable. The current method was 
retained however, due to its simplicity and 
also because of the complications in estimating 
variances of change or averages under the alter- 
native methods. 

7.5 Composite Estimation 

In the LFS, moderate to high month-to-month 
correlations exist for most characteristics due 
to the 5/6'th common sample. Different composite 
estimators were studied by Kumar and Lee (1984), 
which take advantage of these correlations by 
use of data from previous samples to improve the 
current month's estimates. Their studies focussed 
on a class of AK composite estimators studied 
recently by Huang and Ernst (1981) and others 
in the context of the U.S. Bureau of the Census' 
Current Population Survey. 

Findings under the assumption that the ratio 
estimator is unbiased, were that from the perspec- 
tive of mean square error, a compromise choice of 
the A and K weights yielded up to 5% gains for 
monthly estimates of level for unemployed and 
employed, and from 5% - 16% gains for correspon- 
cling month-to-month change estimates. A decision 
on implementation of composite estimation was 
delayed pending further studies on the impact on 
composite estimators of any changes in rotation 
group bias, stemming from modifications in non- 
response adjustment and ratio estimation procedu- 
res, and pending closer examination of its 
operational implications. 

7.6 New Rounding and Re~ease PoITcy 

In the old LFS estimates of level were rounded 
to thousands and released if greater than 4 
thousand. This policy was applied uniformly in 
all provinces for all estimates, with the intent 
that released data should have a coefficient of 
variation of 33.3% or less. 

More rigorous, provincially based rounding and 
release criteria were developed for the redesigned 
sample to satisfy the conditions that the CV of 
unrounded estimates should be 33.3% or less, and 
that the rounding error should hot exceed 20°~ of 
the standard error of the unrounded estimate. 
Findings were that release criteria could be 
dropped to 2-3 thousand for all provinces except 

Quebec and Ontario, and that estimates for sub- 
provincial areas should be rounded to hundreds 
instead of thousands. 

8. Sample Reallocation 

In addition to the general improvements in the 
data reliability levels resulting from the refine- 
ments in the methods and procedures, it became 
necessary to consider real location of the sample 
within provinces from larger CMA's and Economic 
Regions to smaller ones to meet the subprovincial 
data reliability objectives noted in Section 2. 
The re~llocations 
study findings us 
saggested by Fell 
which indicated t 
NSR and SR sampli 

also took into consideration 
ing the cost-variance model 
egi, Platek and Gray (1967), 
hat an optimal balance between 
ng rates required a shift of 

sample from NSR to the SR areas. 
For the lO out of 66 Economic Regions and 6 

out of 24 CMA's requiring sample size increases 
to meet the objectives, an average 24% reduction 
in the CV's for unemployed was achieved. In 
addition, for the 30 ERs with old CV's in the 
range of 15-25%, the real locations achieved an 
average 7% reduction in CV's. As a rule of thunb, 
under the redesigned sample, monthly data for ERs 
and CMAs will be based on minimum monthly ~ample 
sizes of 300 households per month. It should be 
noted that in determining sample size requirements 
to meet the objectives, average unemployment rates 
for the period 1980-82 were used, in view of 
medium term forecasts for sustained high unemploy- 
ment during the 80's. 

While the real locations to improve subprovincial 
data had an adverse impact on the provincial and 
national estimates due to the departure from the 
usual proportional allocations, this was more than 
compensated for by the structural improvements in 
the methods and procedures stemming from the 
research findings. The size of the redesigned 
sample was therefore fixed at 51,500 households 
per month down from 55,000. This overall reduc- 
tion of 6-7% was achieved through a uniform 
reduction in all provinces with the exception of 
Prince Edward Island. In addition, per unit 
data collection costs will be reduced due to 
increased telephone interviewing. 

9. Implications of Changes on LFS Associated 
Surveys 

As noted earlier efforts were made in the 
redesign to enhance flexibility of the vehicle 
for general applications. In this light changes 
being adopted for the LFS that will benefit its 
associated surveys are briefly highlighted below. 

The sample reallocation resulting in a shift 
of sample from NSR to SR areas will be more robust 
for general applications and in particular will 
improve estimation of income and rent chan~es from 
the SCF and Rent Survey. Also, the general multi- 
variate stratification using 17 variables adopted 
(in both NSR and SR areas) will also represent an 
improvement for non-LFS applications. 

Surveysusing different sets of households will 
benefit from a shortened lead time for drawincl 
samples due to the elimination of a stage of 
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sampling in rural areas and from increased 
flexibility to select subsamples of virtually any 
size. 

Finally the planned use of a household size 
distribution in the ratio adjustment will improve 
family based statistics. 

IO. Summary of Changes and Future Plans 

Improvements in the process of redesign inclu- 
ded the use of 1981 Census data in place of inde- 
pendently obtained field counts, the reduction 
of the clustering operation, and automation of 
stratification and PSU formation. Also cost 
savings will result from introducing much of the 
new sample and dropping one rotation group at a 
time over a 6 month period, as compared with the 
traditional method of keeping the old sample at 
full strength for a 3-4 month period while buil- 
ding up the new sample. Process cost savings as 
compared with the previous redesign are estimated 
at $1.8 million (in 1983/84 dollars). 

Principal improvements in the cost efficiency 
of the LFS survey design include the extension of 
telephone interviewing to months 2-6 in the sample 
in NSR areas, the adoption of an NSR design fea- 
turing explicit urban/rural stratification, elimi- 
nation of a stage of rural sampling, the general 
purpose stratification in both SR and NSR areas, 
the use of subprovincial population controls in 
the estimation procedures. These improvements 
were sufficient to permit gains in the reliability 
of subprovincial data, while retaining the status 
quo for provincial level reliabilities, and while 
decreasing the overall sample size by 6-7%. 
Reliability gains averaged 14% for coefficients 
of variation of unemployed for the half of the 
Economic Regions and CMAs with poorest reliabili- 
ties under the old design, with for the most part, 
little or no change in remaining areas. Subprovin- 
cial gains for estimates of employed will be even 
greater. On the cost side, the sample size decrea- 
se, coupled with the telephone interviewing will 
result in estimated cost savings of $0.7 million 
per year (1983/84 dollars). 

Following the completion of the sample redesign 
a principal focus of design related research and 
development for the LFS in coming year~s will be -- 
on investigation of a dual frame methodology, under 
which a portion of the sample would be converted 
to a telephone frame. 
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