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INTRODUCTION

The 1993 Survey of Household Energy Use (SHEU) was conducted by Statistics Canada on
behalf of Natural Resources Canada, in cooperation with the provinces of Nova Scotia, New
Brunswick, Ontario, Manitoba, Saskatchewan and with SaskPower. This manual isto help
with the use of the microdatafile of survey results. It isimportant to become familiar with
the manual before releasing any estimates derived from the microdata file of the Survey of
Household Energy Use.

Any questions about the data set or its use should be directed to:

Elizabeth Majewski

Specia Surveys Group
Statistics Canada

5A6 Jean Talon Building
Tunney’s Pasture

Ottawa, Ontario, K1A 0T6
Telephone: (613) 951-4584

Y ves Bélanger

Specia Surveys Group
Statistics Canada

5D6 Jean Talon Building
Tunney's Pasture

Ottawa, Ontario, K1A 0T6
Telephone: (613) 951-9477

André Bourbeau

Energy End Use Analysis and Data Devel opment
Efficiency and Alternative Energy Branch
Natural Resources Canada

15th Floor, 580 Booth Street

Ottawa, Ontario, K1A OE4

Telephone: (613) 995-7307



BACKGROUND

Until the Survey of Household Energy Use was undertaken, Statistics Canada's annual
Survey of Household Facilitiesand Equipment wasthe only national datasource onthestock
of energy using equipment and appliances. However, it does not provide sufficient details
and does not cover the characteristics of the house needed by Natural Resources Canadafor
the recently created National Energy Use Database. SHEU was commissioned to enrich the
residential sector of this database.

The Survey was administered as a supplement to the February 1993 Labour Force Survey.
The target population for this survey was composed of all the housing units in Canada
(excluding Yukon and North Western Territories) occupied as primary residences, both
owned and rented.



3.

SURVEY OBJECTIVES

The objectives of the Survey of Household Energy Use were to provide detailed
information about:

. the characteristics of the house that affect air-tightness (thermal envelope),
. Space heating equipment and fuels used,

. Space cooling equipment,

. water heating equipment,

. stock and features of the major energy consuming appliances,

. use of appliances, heating and cooling.

Additionally, the survey results will be supplemented by two sets of data. The first
onewill beafilewith the average energy consumption of the appliances used by the
sampled households that provided make and model information. The second one
will be afile containing yearly electricity, natural gas and heating oil consumption
of a subset of the surveyed households that pay for their utilities, agreed that
Statistics Canadaobtainsthisinformation fromtheir suppliers, and for whom linking
with utility files was successful.



CONCEPTSAND DEFINITIONS

Dwelling

A structurally separate set of living premiseswith aprivate entrancefrom outside the
building, or from a common hallway or stairway inside.

Type of Dwelling:

Single detached - a house containing one dwelling unit and not attached to
any other building or structure.

Double - joined to only one other dwelling (side by side).

Row or terrace - three or more dwellings sharing common walls extending
from ground to roof but with no other dwellings either above or below.

Duplex - two dwellings one above the other, not attached to any other
structure.

Apartment in a building that has fewer than five storeys - dwellings in
triplexes, quadruplexes or apartment buildings.

Apartment in a building that has five or more storeys.

Mobile home - asingle dwelling, designed and constructed to be transported
on its own chassis.

Household

A person or a group of persons occupying one dwelling unit is defined as a
"household”. The number of households is equa to the number of occupied
dwellings.

Family Status

A family isdefined as"agroup of two or more personswho areliving together inthe
same dwelling and who are related by blood, marriage (including common-law) or
adoption”. A person living aone or who is related to no one else in the dwelling
where he/shelivesis classified as an "unattached individual”. The head of afamily
Is determined by the respondent’s perception of headship and as such is solely a
statistical device which has no economic connotation.



Urban - Rural Area

Statistics Canada defines an urban area as an area which has attained a popul ation
concentration of at least 1,000, and a population density of at least 400 per square
kilometre, at the previouscensus. All territory lying outside urban areasis considered
rural.

L abour Force Status

Status of the respondent in the labour market : amember of the non-institutional population
15yearsand over isdesignated aseither employed, unemployed or not in thelabour for ce.

Employed

Employed persons are those who, during the reference week:
(@  didany work* at all
(b) had a job but were not at work due to:
- own illness or disability
- personal or family responsibilities
- bad weather
- labour dispute
- vacation
- other reason not specified above (excluding persons on layoff
and persons whose job attachment wasto ajob start at a
definite date in the future).

Work includes any work for pay or profit, that is, paid work in the context of an employer-
employee relationship, or self-employment. It also includes unpaid family work where
unpaid family work is defined as unpaid work which contributed directly to the operation of
a farm, business or professional practice owned or operated by a related member of the
household. Such activities may include keeping books, selling products, waiting on tables,
and so on. Tasks such as housework or maintenance of the home are not considered unpaid
family work.



Unemployed

Unemployed persons are those who, during the reference week:

@ werewithout work, had actively looked for work in the past four weeks (ending with
reference week), and were available for work?;

(b) had not actively looked for work in the past four weeks but had been on layoff? and
were available for work;

(c) had not actively looked for work in the past four weeks but had anew job to start in
four weeks or less from the reference week,and were available for work.

Not in the L abour Force

Those persons in the civilian non-institutional population 15 years of age and over who,
during the reference week, were neither employed nor unemployed.

Personsin this group meeting the following criteria are regarded as available: (i) were full-
time students seeking part-timework who also met condition (ii) below. (Full-time students
looking for full-time work are classified as not available for work in the reference week.)

(i) reported that there was no reason why they could not take ajob in reference week, or if
they could not take ajob it was because of "own illness or disability”, "personal or family
responsibilities®, or "already had a job".

Persons are classified as being on layoff only when they expect to return to the job from
which they were laid off.



5.1

5.2

SURVEY METHODOLOGY

The Survey of Household Energy Use was administered in February 1993 to asub-sample
of the dwellingsin the Labour Force Survey (LFS) sample, and therefore its sample design
isclosely tied to that of the LFS. The LFSdesignisbriefly described in Sections 5.1t0 5.4,
Section 5.5 describes how the Survey of Household Energy Use departed from the basic
LFS design in February 1993.

Population Cover age

The LFSisamonthly household survey whose sample of individualsisrepresentative of the
civilian, non-institutionalized population 15 years of age or older in Canada’s ten provinces.
Specifically excluded from the survey’s coverage are residents of the Y ukon and Northwest
Territories, persons living on Indian Reserves, full-time members of the Canadian Armed
Forces and inmates of institutions. These groups together represent an exclusion of
approximately 2% of the population aged 15 or over.

Sample Design

The LFS sample is based upon a stratified, multi-stage design employing probability
sampling at all stages of the design. The design principles are the same for each province.
A diagram summarizing the design stages appears within.

4

A detailed description of the LFS design is available in the Statistics Canada publication
entitled M ethodol ogy of the Canadian L abour For ce Survey, 1984-1990 (catalogue #71-
526).
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5.2.3

Primary Stratification

Provincesarefirst stratified into economic regions - geographic areas of moreor less
homogeneous economic structure formed on the basis of federal provincial
agreements. Economic regions are relatively stable over time.

These economic regions are treated as primary strata and further stratification is
carried out within them (see section 5.2.3).

Types of Areas

Economicregionsarefurther disaggregatedinto 3 categories: self-representing areas
(SRU'’s), non-self-representing areas (NSRU’s) and specia areas. Generally SRU’s
are urban areas whose population as of the 1981 Census exceeds 15,000 persons or
whose unique labour  force characteristics demand their establishment as SRU's.
For the most part, SRU boundaries are coincident with delineations established for
the Census.

All SRU’s in each economic region are included in the survey and, as the name
implies, each is represented by its own sample.

NSRU’ sarethe areaslying outside the SRU’s and they consist largely of small urban
centres and rural areas. Each economic region contains one NSRU which is
represented by its own sample.

A small proportion (approximately 1%) of the LFSpopulationisfoundininstitutions
(for example, live-in staff of hospitals or schools or permanent residents of hotelsor
motels), on military bases (civilian personnel only) or in remote areas of provinces
which are not readily accessibleto LFS interviewers. For administrative purposes,
this portion of the population is sampled separately through the special areaframe.
This portion of the sampleis selected on aprovince-wide basis, without reference to
the stratification used for SRU and NSRU aress.

Secondary Stratification

SRU areas are next individually delineated into design strata, which reflect areas of
similar socio-economic status as identified in the 1981 Census. The extent of the
stratification (i.e. number of strata) depends upon the size of the SRU.

In economic regions in which the NSRU population constitutes a significant
proportion of the economic region population, the NSRU is next delineated into
separate urban and rural strata. Within each of these strata, further stratification is
carried out to reflect differences on a number of labour force characteristics.
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In special areas, strata are formed on a province-wide basis. The strata reflect the
main types of special groups in the population which require special administrative
sampling procedures. These are: military establishments, institutions and remote
areas.

Cluster Delineation and Selection

Within each of the secondary strata found in SRU areas, a number of geographic
contiguous groups of dwellings, or clusters, are formed based upon a combination
of 1981 Census counts and field enumeration. These clusters generally are
coincident with city blocks or block faces. The selection of a sample of clusters
(generaly 6 or 12 clusters) from each of these secondary strata represents the first
stage of sampling in SRU areas.

Within each of the secondary stratain NSRU areas, a number of large geographic
areas are delineated in such a way that each one reflects the composition of the
stratum within which it is located with respect to a number of socio-economic
characteristics. Two or four of these areas, known as primary sampling units (or
PSU’s) are selected into the sample from each secondary stratum. Within each
selected PSU, anumber of smaller geographically contiguous groups of dwellings,
or clusters, are then formed using well-defined physical features which are
recognizable both on maps and in the field.

In special areas, census enumeration areas (geographic areas covered by individual
enumerators for the Census) represent the first stage of selection. Within those
sel ected, wherenecessary, geographically contiguousgroupsof dwellingsor clusters
are formed and the selection of a sample of these represents the second stage of
sampling.

Dwelling Selection

In all threetypes of areas (SRU, NSRU and special areas) selected clusters are first
visited by enumeratorsin thefield and alisting of all private dwellingsin the cluster
isprepared. From the listing a sample of 6 dwellings (on average) is then selected.
This represents the final stage of sampling.

In the 17 largest SRU’s, a sample of apartments in large apartment buildings is
selected from a separate register based upon information supplied by CMHC. The
purpose of thisisto ensure better representation of apartment dwellersin the sample
as well asto minimize the effect of growth in clusters, due to construction of new
apartment buildings.
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5.2.6 Person Selection

Demographicinformation isobtained for al personsfor whom the selected dwelling
istheusual placeof residence. LFSinformationisobtainedfor all civilian household
members 15 years of age or older.

Sample Size

The sample size of digible personsin the LFS is determined so as to meet the statistical
precision requirements for various labour force characteristics at the provincial and
subprovincial level, to meet the requirements of federal, provincial and municipal
governments as well as a host of other data users.

The monthly LFS sample consists of approximately 73,000 dwellings. After excluding
dwellings found to be vacant, dwellings demolished or converted to non-residential uses,
dwellings containing only ineligible persons, dwellings under construction, and seasonal
dwellings, about 63,000 dwellings remain which are occupied by one or more eligible
persons. From these dwellings, LFS information is obtained for approximately 122,000
civilians aged 15 or over.

Sample Rotation

The LFS employs a panel design whereby the entire monthly sample of dwellings consists
of 6 panels, or rotation groups, of approximately equal size. Each of these panels can be
considered by itself to be representative of the entire LFS population. All dwellingsin a
rotation group remaininthe LFS samplefor 6 consecutive months after which timethey are
replaced (rotated out of the sample) by anew panel of dwellings selected from the same or
similar clusters.

Thisrotation pattern was adopted to ensure that the sample of dwellings constantly reflects
changes in the current housing stock and to minimize any problems of non-response or
respondent burden that would occur if households were to remain in the sample for longer
than 6 months. It also hasthe statistical advantage of providing acommon sample base for
short-term month-to-month comparisons of LFS characteristics.

Becauseof therotation group feature, it ispossibleto readily conduct supplementary surveys
using the LFS design but employing less than the full size sample.



5.5

M odificationsto the L FS Design for the Supplement

The Survey of Household Energy Use used asubset of the six rotation groupsin the February
1993 LFS sample. Depending on the province, from one half of arotation group to two
complete rotation groups were surveyed. In addition, in five provinces, one or two rotation
groups that had rotated out of a previous LFS (December 1992 or January 1993) were also
used. Thefollowing table summarizesthe number of rotation groups used in each province.

Number of Number of Total
PROVINCE rotation groups | rotation groups | number of
in the Feb93 in aprevious rotation
LFES LFS groups
Newfoundland 2 0 2
P.E.l. 2 2 4
Nova Scotia 2 1 3
New Brunswick 2 1 3
Quebec 12 0 1/2
Ontario 7/10 0 7/10
Manitoba 2 1 3
Saskatchewan 2 1 3
Alberta 1 0 1
B.C. 1 0 1

For the SHEU, the coverage of the LFS was modified to exclude all collective households
such asinstitutions, hotels, etc.



Sample Size by Provincefor the Supplement

Thefollowing table showsthe number of householdswhich wereeligiblefor the SHEU, i.e.
they belonged to the target population and to the sampled rotations, and they had responded
tothe LFS.

PROVINCE SAMPLE SIZE
Newfoundland 1013
Prince Edward Island 947
Nova Scotia 2165
New Brunswick 1878
Québec 914
Ontario 1987
Manitoba 2065
Saskatchewan 2389
Alberta 913
British Columbia 911
CANADA 15182

Disparitiesin provincial sample sizes are explained by the fact that several provinces chose
to increase their sample size and contributed funding to cover the additional costs. These
provinces are Nova Scotia, New Brunswick, Ontario, Manitoba and Saskatchewan.



6.1

6.2

DATA COLLECTION

Data collection for the LFS is carried out each month during the week following the LFS
reference week, usually the third week of the month.

Interviewing for the LES

Statistics Canada interviewers, who are part-time employees hired and trained specifically
to carry out the LFS, contact each of the sampled dwellings to obtain the required labour
force information. Each interviewer contacts approximately 70 dwellings per month.

Dwellings new to the sample are contacted through a personal visit. The interviewer first
obtains socio-demographic information for each household member and then obtainslabour
forceinformation for al eligible members. Provided thereisatelephonein thedwelling and
permission has been granted, subsequent interviewsare conducted by telephone. Asaresuilt,
approximately 85% of all dwellings are interviewed by telephone. In these subsequent
monthly interviews, as they are called, the interviewer confirms the socio-demographic
information collected in the first month and collects the labour force information for the
current month.

Inall dwellings, information about all household membersisobtained from aknowledgeable
household member - usually the person at home when the interviewer calls. Such ‘proxy’
reporting, which accounts for approximately 55% of the information collected, is used to
avoid the high cost and extended time requirements that would be involved in repeat visits
or calls necessary to obtain information directly from each respondent.

At the conclusion of the LFS monthly interviews, interviewers introduce the supplementary
survey, if any, to be administered to some or al household members that month.

If, during the course of the six months that a dwelling normally remains in the sample, an

entire household moves out and is replaced by a new household, information is obtained
about the new household for the remainder of the six-month period.

Supervision and Control

All LFS interviewers are under the supervision of a staff of senior interviewers who are
responsible for ensuring that interviewers are familiar with the concepts and procedures of
the LFS and its many supplementary surveys, and also for periodically monitoring their
interviewersand reviewing their completed documents. Thesenior interviewersare, inturn,
under the supervision of the LFS program managers, located in each of the 8 Statistics
Canadaregional offices.



6.3

6.4

6.5

Data Collection M odificationsfor the SHEU

The collection period was extended to two weeks to increase the response rate to the
supplement. Approximately aweek before the collection, households received in the mail
a guide to help them prepare for the interview. As a further step towards obtaining better
information, some households were offered a visit of the interviewer instead of the usual
interview over the phone. It was assumed that two categories of households would benefit
most from interviewer’s help: households renting their dwellings where all the household
memberswereat |east 65 years old and those where the highest level of education wasgrade
eight.

The SHEU questionnaire was administered to amember of household who, according to the

L FS respondent, was most knowledgeabl e about household equipment, appliances and the
house or apartment itself.

Non-Responsetothe LFS

Interviewers are instructed to make all reasonable attempts to obtain LFS interviews with
membersof eligiblehouseholds. For individualswho at first refuseto participateinthe LFS,
aletter is sent from the Regional Officeto the dwelling address stressing the importance of
the survey and the household's cooperation. Thisisfollowed by asecond call (or visit) from
the interviewer. For cases in which the timing of the interviewer's cal (or visit) is
inconvenient, an appointment is arranged to call back at amore convenient time. For cases
in which there is no one home, numerous call backs are made. Under no circumstances are
sampled dwellings replaced by other dwellings for reasons of non-response.

Each month, after all attemptsto obtain interviews have been made, a small number of non-
responding households remain. For households non-responding to the LFS and for which
LFS information was obtained in the previous month, this information is brought forward
and used as the current month’s LFS information. No supplementary survey information is
collected for these households.

Non-Response to the Survey of Household Energy Use

For households responding to the LFS, the next stage of data collection was to administer
the SHEU. In total, 15,182 households were eligible for the supplementary survey; the
SHEU interview was completed for 10,982 of these households. This represents aresponse
rate of 72.3%. More detailed information on response ratesis presented in Chapter 8 (Data

Quality).



7.1

1.2

DATA PROCESSING

The main output of this survey is a"clean” microdata file. This section presents a brief
summary of the processing steps involved in producing thisfile.

Data Capture

Capture of survey datawas accomplished using minicomputerslocated in Statistics Canada
Head Office in Ottawa. During this process any document containing at least one
Interviewer-completed item was captured and an unedited version of the computer record
was el ectronically transmitted to the Specia Surveys Group for further processing. Intotal,
15,277 documents were captured and transmitted for the survey’.

Editing

The captured data include some interviewer errors and errors made by keyers. Editing
corrects these errors to make each record internally consistent.

A "top down" approach to editing was adopted, which meansthat correctionsfor missing or
improbable values followed the questionnaire flow. The exceptions were appliance and
equi pment make and model, which were aways retained, independently of the answers to
the earlier questions.

The questionnaire had separate sections for house residents and for apartment dwellers.
There were some records with the wrong sections answered. The editing process moved the
answers to the appropriate section.

The edits took also care of conversion of metric to imperial measurements and of recoding
to appropriate ranges.

The recordsthat had no or very few answersto the core questionsin the questionnaire were
dropped.

Note that the number of questionnaires captured (15,277) was greater than the number of
eligiblehouseholds(15,182). Thedifferencewasmade up of househol dsthat did not respond
to the LFS. All but afew of these households were non-respondents to the SHEU as well,
even though a questionnaire was transmitted.



7.3

7.4

7.5

Creation of Derived Variables

A number of dataitems on the microdata file have been derived by combining items on the
guestionnaire in order to facilitate data analysis. For example, the variable Q85ADV
represents the fuel used by the principa heating system. It is derived from variables Q78
(identifying heat pumps), Q84A (identifying electric baseboards and radiant heating) and
Q85A (identifying the fuel used by heating equipments other than heat pumps, electric
baseboards and radiant heating).

Another exampleisvariable Q183INDR which representsthetotal number of incandescents
light bulbs used indoors. It issimply the sum of variables Q183A to Q183l.

Weighting

The principle behind estimation in aprobability sample such asthe L FSisthat each dwelling
in the sample "represents’, besides itself, several other dwellings not in the sample. For
example, in a ssimple random 2% sample of the population, each dwelling in the sample
represents 50 dwellings in the population.

The weighting phase is a step which calculates, for each record, what this number is. This
weight appears on the microdatafile, and must be used to derive meaningful estimatesfrom
the survey. For example, if the number of single houses with arefrigerator of large sizeis
tobeestimated, it isdone by selecting the recordsreferring to those househol dsinthe sample
with that characteristic and summing the weights entered on those records.

Details of the method used to calcul ate these weights are presented in Chapter 11.

Suppression of Confidential | nformation

It should be noted that the 'Public Use’ microdata files described above differ in a number
of important respects from the survey 'master’ files held by Statistics Canada. These
differences are the result of actions taken to protect the anonymity of individual survey
respondents. Users requiring access to information excluded from the microdata files may
purchase custom tabulations. Estimates generated will be released to the user, subject to
meeting the guidelines for analysis and release outlined in Section 9 of this document.



Geographic ldentifiers

The survey master datafile includes explicit geographic identifiers for province, economic
region and Census Metropolitan Area. The survey public-use microdatafiles identify the
province and the urban or rural character of the area of residence. For the urban areas the
Size categories are also provided.

Names of Energy Suppliers

Respondents provided the names of their energy suppliers together with a permission to
contact the utilities. Thisinformation has been provided for Statistics Canada use only and
has been suppressed.

Labour Force Status

"Unemployed" and "Not in the Labour Force" categories have been combined.

Rent

Rent values higher than $999 have been combined in one category.



8.

8.1

8.2

DATA QUALITY

Response Rates

The following table summarizes the response rates to the Survey of Household Energy Use.

Number of
PROVINCE responding Response

households rate (%)
Newfoundland 837 82.6
Prince Edward Island 732 77.3
Nova Scotia 1518 70.1
New Brunswick 1235 65.8
Québec 720 78.8
Ontario 1407 70.8
Manitoba 1476 714
Saskatchewan 1704 71.3
Alberta 674 73.8
British Columbia 679 74.5
CANADA 10982 72.3

Note: The response rate is the number of households that responded to the SHEU as a
percentage of the number of householdsresponding tothe LFSand that wereeligible
for the SHEU. The overall responserate to the February 1993 LFSitself was 94.5%.

Survey Errors

The survey produces estimates based on information collected from and about a sampl e of
individuals. Somewhat different estimates might have been obtained if a complete census
had been taken using the same questionnaire, interviewers, supervisors, processing methods,
etc. asthoseactually used inthe survey. Thedifference between the estimates obtained from
the sampleand those resulting from acompl ete count taken under similar conditionsiscalled
the sampling error of the estimate.



Errors which are not related to sampling may occur at almost every phase of a survey
operation. Interviewers may misunderstand instructions, respondents may make errorsin
answering questions, the answersmay be incorrectly entered on the questionnaireand errors
may be introduced in the processing and tabulation of the data. These are all examples of
non-sampling errors.

Over alarge number of observations, randomly occurring errors will have little effect on
estimatesderived fromthe survey. However, errorsoccurring systematically will contribute
to biases in the survey estimates. Considerable time and effort was made to reduce
non-sampling errorsin the survey. Quality assurance measures were implemented at each
step of the data collection and processing cycle to monitor the quality of the data. These
measuresincluded the use of highly skilled interviewers, extensive training of interviewers
with respect to the survey proceduresand questionnaire, observation of interviewersto detect
problems of questionnaire design or misunderstanding of instructions, proceduresto ensure
that data capture errors were minimized and coding and edit quality checks to verify the
processing logic.

A major source of non-sampling errorsin surveysisthe effect of non-response on the survey
results. The extent of non-response varies from partial non-response (failure to answer just
one or some guestions) to total non-response. Total non-response occurred because the
interviewer was either unable to contact the respondent, no member of the household was
ableto providetheinformation, or the respondent refused to participatein the survey. Total
non-response was handled by adjusting the weight of households who responded to the
survey to compensate for those who did not respond.

In most cases, partia non-response to the survey occurred when the respondent did not
understand or misinterpreted a question, refused to answer a question, could not recall the
requested information, or could not provide proxy information.

Sinceit is an unavoidable fact that estimates from a sample survey are subject to sampling
error, sound statistical practice callsfor researchersto provide userswith someindication of
the magnitude of this sampling error. This section of the documentation outlines the
measures of sampling error which Stati stics Canadacommonly usesand whichit urgesusers
producing estimates from this microdata file to use al so.

The basis for measuring the potential size of sampling errors is the standard error of the
estimates derived from survey results.

However, because of the large variety of estimates that can be produced from a survey, the
standard error of an estimateisusually expressed rel ativeto the estimateto whichit pertains.
Thisresulting measure, known asthe coefficient of variation (CV) of an estimate, isobtained
by dividing the standard error of the estimate by the estimate itself and is expressed as a
percentage of the estimate.



For example, suppose that, based upon the survey results, one estimates that 78.5% of
Canadian homes use a microwave oven, and this estimate is found to have a standard error
of .006. Then the coefficient of variation of the estimate is calculated as:

2006\ 5 100% = 0.8%
785



9.1

PUBLICATION AND RELEASE GUIDELINES

This section of the documentation outlines the guidelines to be adhered to by users
publishing or otherwise releasing any data derived from the survey microdata tapes. With
the aid of these guidelines, users of microdata should be able to produce the same figures as
those produced by Statistics Canada and, at the sametime, will be ableto develop currently
unpublished figuresin a manner consistent with these established guidelines.

Organization of the Microdata File

The file contains the data from three sources. the LFS, the Rental Survey conducted in
conjunction with the LFS, LFS supplement - the SHEU.

The SHEU part of thefile reflects the questionnaire: questions 13-77 and 164-195 apply to
all the dwellings, while questions 78-142 and 161-163 apply to the dwellings identified as
houses, and questions 143-160 apply to dwellings identified as apartments.

Todirect adwelling tothe"house" section of the questionnaire or to the " apartment" section,
the LFS classification of the type of dwelling and tenure (owned-rented) was used.

The following LFS types of dwellings answered questions for houses:
- single detached,

- double,

- row or terrace,

- duplex if owned by a household member,

- mobile home.

The following types of dwellings answered questions for apartments:
- duplex if rented,

- low-rise apartment (less than 5 storeys),

- high -rise apartment (5 or more storeys).

Usershaveto remember that estimates of certain dwelling characteristicsrequire combining
data from both the house and the apartment sections. For example, if the proportion of
dwellings using el ectric baseboards as primary heating isto be estimated, one will combine
answers from question 84 and question 144.

When, for example, a proportion of duplexes with wood burning fireplaces is to be
estimated, one hasto combine the countsfor question 91 for duplexes only and for question
148, again for duplexes only and to use as a denominator the total number of duplexes.
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Rounding Guidelines

In order that estimates for publication or other release derived from these microdata tapes
correspond to those produced by Stati stics Canada, usersare urged to adhereto thefollowing
guidelines regarding the rounding of such estimates:

a)

b)

d)

f)

Estimates in the main body of a statistical table are to be rounded to the nearest
hundred units using the normal rounding technique. In normal rounding, if thefirst
or only digit to bedropped is0to 4, thelast digit to beretained isnot changed. If the
first or only digit to be dropped is5to 9, thelast digit to beretained israised by one.
For example, in normal rounding to the nearest 100, if the last two digitsare between
00 and 49, they are changed to 00 and the preceding digit (the hundreds digit) isleft
unchanged. If the last digits are between 50 and 99 they are changed to 00 and the
preceding digit is incremented by 1.

Marginal sub-totals and totals in statistical tables are to be derived from their
corresponding unrounded components and then are to be rounded themselves to the
nearest 100 units using normal rounding.

Averages, proportions, rates and percentages are to be computed from unrounded
components (i.e. numerators and/or denominators) and then are to be rounded
themselves to one decimal using normal rounding. In normal rounding to asingle
digit, if thefinal or only digit to be dropped is 0 to 4, the last digit to be retained is
not changed. If the first or only digit to be dropped is 5 to 9, the last digit to be
retained isincreased by 1.

Sums and differences of aggregates (or ratios) are to be derived from their
corresponding unrounded components and then are to be rounded themselves to the
nearest 100 units (or the nearest one decimal) using normal rounding.

In instances where, due to technical or other limitations, a rounding technique other
than normal rounding is used resulting in estimates to be published or otherwise
released which differ from corresponding estimates published by Statistics Canada,
users are urged to note the reason for such differences in the publication or release
document(s).

Under no circumstances are unrounded estimates to be published or otherwise
released by users. Unrounded estimatesimply greater precision than actually exists.
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Sample Weighting Guidelines for Tabulation

The sample design used for the Survey of Household Energy Use was not self-weighting.
When producing simple estimates, including the production of ordinary statistical tables,
users must apply the proper sampling weight.

If proper weights are not used, the estimates derived from the microdata tapes cannot be
considered to be representative of the survey population, and will not correspond to those
produced by Statistics Canada.

Users should also note that some software packages may not allow the generation of

estimates that exactly match those available from Statistics Canada, because of their
treatment of the weight field.

Definitions of types of estimates. Categorical vs. Quantitative
Before discussing how the SHEU data can be tabulated and analyzed, it isuseful to describe
the two main types of point estimates of population characteristics which can be generated

from the microdatafile for the SHEU.

Categorical Estimates

Categorical estimates are estimates of the number, or percentage of the surveyed population
possessing certain characteristicsor falling into some defined category. The number of one-
storey houses or the proportion of homes using a microwave oven are examples of such
estimates. An estimate of the number of persons possessing acertain characteristic may also
be referred to as an estimate of an aggregate.

Examples of Categorical Questions:

Q: Do you have awood burning fireplace in your home?

R: Yes/ No

Q: How much of the basement areais heated? (Mark one only)

R: Whole basement / More than one half / About one half / Less than half / Don’t know

Quantitative Estimates

Quantitative estimates are estimates of totals or of means, medians and other measures of
central tendency of quantities based upon some or al of the members of the surveyed
population. They also specifically involve estimates of theform X/Y where X isan estimate
of surveyed population quantity total and Y is an estimate of the number of unitsin the
surveyed population contributing to that total quantity.
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An example of a quantitative estimate is the average number of triple pane windows for
houseswherethey are used. The numerator isan estimate of thetotal number of triple pane
windows, and its denominator isthe number of houses where triple pane windows are used.

Examples of Quantitative Questions:

Q: How many (wood doors) ... with storm doors?

R: L]

Q: How many ordinary (incandescent) light bulbs do you have in your ... kitchen?
R LI

Tabulation of Categorical Estimates

Estimates of the number of people with a certain characteristic can be obtained from the

microdata file by summing the final weights of all records possessing the characteristic(s)

of interest. Proportions and ratios of the form X/Y are obtained by:

@ summing the final weights of records having the characteristic of interest for the
numerator (X),

(b) summing the final weights of records having the characteristic of interest for the
denominator (Y), then

(c) dividing the numerator estimate by the denominator estimate.

Tabulation of Quantitative Estimates

Estimates of quantities can be obtained from the microdatafile by multiplying the value of
the variable of interest by the final weight for each record, then summing this quantity over
all recordsof interest. For example, to obtain an estimate of the total number of triple pane
windows used in single houses, multiply the sum of the values reported in Q128A1
(skylights), Q129A1 (oversized) and Q129A2 (other size) - be careful not to count the 9's
or 99's corresponding to "not stated"! - by thefinal weight for therecord, then sumthisvalue
over al records with DWELLING=1 (single detached houses).

To obtain a weighted average of the form X/Y, the numerator (X) is calculated as for a
guantitative estimate and the denominator (Y) iscalculated asfor acategorical estimate. For
example, to estimate the average number of triple pane windows used in single houses,

@ estimate the total number of triple pane windows as described above,

(b) estimate the number of housesin this category by summing the final weights of all
records with DWELLING=1, then

(c) divide estimate (a) by estimate (b).
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Note that in this example the average will be calculated over all single detached houses,
whether they actually havetriple pane windowsor not. A more meaningful estimate may be
obtained by restricting the denominator to bethe number of single detached housesfor which
triple panewindows are used, i.e. in (b), summing weightsfor recordswith DWELLING=1
and sum of Q128A1, Q129A1 and Q129A2 greater than zero.

Guiddinesfor Statistical Analysis

The Survey of Household Energy Use is based upon a complex design, with stratification
and multiple stagesof selection, and unequal probabilitiesof selection of respondents. Using
datafrom such complex surveyspresentsproblemsto analystsbecause the survey design and
the selection probabilities affect the estimation and variance calculation procedures that
should be used.

While many analysis procedures found in statistical packages allow weightsto be used, the
meaning or definition of theweight in these proceduresdiffer from that which isappropriate
in a sample survey framework, with the result that while in many cases the estimates
produced by the packages are correct, the variances that are calculated are almost
meaningless.

For many analysistechniques (for examplelinear regression, logistic regression, analysis of
variance), a method exists which can make the application of standard packages more
meaningful. If the weights on the records are rescaled so that the average weight isone (1),
then the results produced by the standard packages will be more reasonable; they still will
not take into account the stratification and clustering of the sample’s design, but they will
take into account the unequal probabilities of selection. The rescaling can be accomplished
by dividing each weight by the overall average weight before the analysis is conducted.

In order to provide ameans of assessing the quality of tabulated estimates, Statistics Canada
has produced a set of Approximate Sampling Variability Tables (commonly referred to as
"CV Tables") for the SHEU. Thesetables can be used to obtain approximate coefficients of
variation for categorical-type estimates and proportions. See Chapter 10 for more details.
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Before releasing and/or publishing any estimate from these microdata tapes, users should
first determine the number of respondents who contribute to the cal culation of the estimate.
If thisnumber islessthan 30, the weighted estimate should not be released regardl ess of the
value of the coefficient of variation for this estimate. For weighted estimates based on
sample sizes of 30 or more, users should determine the coefficient of variation of the
rounded estimate and follow the guidelines below.

Sampling Variability Guidelines

Typeof Estimate | CV (in %) Guidelines

1. Unqudlified 0.0-16.5 Estimates can be considered for general unrestricted
release. Requires no specia notation.

2. Qualified 16.6 - 25.0 Estimates can be considered for general unrestricted

release but should be accompanied by awarning
cautioning subsequent users of the high sampling
variability associated with the estimates. Such
estimates should be identified by the letter Q (or in
some other similar fashion).

3. Confidential 25.1-33.3 Estimates can be considered for general unrestricted
release only when sampling variabilities are obtained
using an exact variance calculation procedure. Unless
exact variances are obtained, such estimates should be
deleted and replaced by dashes (---) in statistical tables.

4. Not for 33.4 or greater | Estimates cannot be released in any form under any
Release release OR circumstances. In statistical tables, such
estimates should be deleted and replaced by dashes(--)

Note: These sampling variability guidelines should be applied to weighted rounded estimates.
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APPROXIMATE SAMPLING VARIABILITY TABLES

In order to supply coefficients of variation which would be applicable to awide variety of
categorical estimates produced from this microdatafile and which could be readily accessed
by the user, a set of Approximate Sampling Variability Tables has been produced. These
"look-up" tablesallow the user to obtain an approximate coefficient of variation based on the
size of the estimate calculated from the survey data.

The coefficientsof variation (CV) arederived using the variance formulafor simple random
sampling and incorporating a factor which reflects the multi-stage, clustered nature of the
sampledesign. Thisfactor, known asthe design effect, was determined by first calculating
design effects for a wide range of characteristics and then choosing from among these a
conservative value to be used in the look-up tables which would then apply to the entire set
of characteristics.

The table below shows the design effects, sample sizes and popul ation counts by province
which were used to produce the Approximate Sampling Variability Tables.

DESIGN | SAMPLE

PROVINCE EFFECT SIZE POPULATION
Newfoundland 3.0 837 186070
Prince Edward I sland 2.1 732 45736
Nova Scotia 3.0 1518 336080
New Brunswick 2.5 1235 260915
Quebec 24 720 2710836
Ontario 2.7 1407 3810478
Manitoba 2.6 1476 402524
Saskatchewan 2.3 1704 368270
Alberta 2.2 674 934816
British Columbia 3.0 679 1303492
Atlantic Provinces 3.0 4322 828801
Prairies 2.6 3854 1705610
Canada 6.0 10982 10359217
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All coefficientsof variationinthe Approximate Sampling Variability Tablesare approximate
and, therefore, unofficial. Estimatesof actual variancefor specific variablesmay be obtained
from Statistics Canadaon a cost-recovery basis. The use of actual variance estimateswould
allow usersto release otherwise unrel easeabl e estimates, i.e. estimates with coefficients of
variation in the "confidential" range.

Remember: if the number of observations on which an estimate is based isless than 30, the
weighted estimate should not be released regardless of the value of the coefficient of
variation for thisestimate. Thisisbecause the formulas used for estimating the variance do
not hold true for small sample sizes.

How to Usethe CV Tablesfor Categorical Estimates

The following rules should enable the user to determine the approximate coefficients of
variation from the Sampling Variability Tables for estimates of the number, proportion or
percentage of the surveyed population possessing a certain characteristic and for ratios and
differences between such estimates.

Rule 1: Estimates of Number s Possessing a Char acteristic (Aggregates)

The coefficient of variation depends only on the size of the estimateitself. Onthe Sampling
Variability Table for the appropriate geographic area, locate the estimated number in the
left-most column of the table (headed "Numerator of Percentage") and follow the asterisks
(if any) acrossto thefirst figure encountered. Thisfigureisthe approximate coefficient of
variation.

Rule 2: Estimates of Proportions or Percentages Possessing a Char acteristic

The coefficient of variation of an estimated proportion or percentage depends on both the
size of the proportion or percentage and the size of the total upon which the proportion or
percentageis based. Estimated proportions or percentages are relatively morereliable than
the corresponding estimates of the numerator of the proportion or percentage, when the
proportion or percentage is based upon a sub-group of the population. For example, the
proportion of single detached houseswith awood burning fireplaceismorereliablethan the
estimated number of single detached houses with awood burning fireplace. Notethat inthe
tables the cv' s decline in value reading from left to right.

When the proportion or percentage is based upon the total population of the geographic area
covered by the table, the cv of the proportion or percentage is the same as the cv of the
numerator of the proportion or percentage. In this case, Rule 1 can be used.



When the proportion or percentage is based upon a subset of the total population (e.g. a
particular type of dwelling), reference should be madeto the proportion or percentage (across
the top of the table) and to the numerator of the proportion or percentage (down the left side
of the table). The intersection of the appropriate row and column gives the coefficient of
variation.

Rule 3: Estimates of Differences Between Aggregates or Percentages
Thestandard error of adifference between two estimatesisapproximately equal to thesquare

root of the sum of squares of each standard error considered separately. That is, the standard
error of adifference (=X, - X)) is:

- 2 - 2
04 = \/(Xlal) + (X0)

where X, isestimate 1, X, isestimate 2, and «; and o, are the coefficients of variation of X
and X, respectively. The coefficient of variation of d is given by og4/d. This formulais
accurate for the difference between separate and uncorrelated characteristics, but is only
approximate otherwise.

Rule 4: Estimates of Ratios

In the case where the numerator is a subset of the denominator, theratio should be converted
to a percentage and Rule 2 applied. Thiswould apply, for example, to the case where the
denominator is the number of single detached houses and the numerator is the number of
single detached houses with awood burning fireplace.

In the case where the numerator is not asubset of the denominator, asfor example, theratio
of the number of houseswith awood burning fireplace as compared to the number of houses
with a gas burning fireplace, the standard deviation of the ratio of the estimates is
approximately equal to the squareroot of the sum of squares of each coefficient of variation
considered separately multiplied by R. That is, the standard error of aratio (R= X,/ X)) is:

s 2
oR—Roc1 + 0y

where o, and a, are the coefficients of variation of X, and X, respectively.

The coefficient of variation of R is given by o/R. The formulawill tend to overstate the
error, if X, and X, are positively correlated and understate the error if X, and X, are
negatively correlated.
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Rule5:; Estimates of Differences of Ratios

In this case, Rules 3 and 4 are combined. The cv’s for the two ratios are first determined
using Rule 4, and then the cv of their differenceisfound using Rule 3.

Examples of Usingthe CV Tablesfor Categorical Estimates

The following "real life" examples are included to assist users in applying the foregoing
rules.

Example 1 : Estimates of Number s Possessing a Char acteristic (Aggregates)

Suppose that a user estimates that 2,321,823 households in Canada use halogen light bulbs
(indoors or outdoors). How does the user determine the coefficient of variation of this
estimate?

(1) Refertothecv tablefor CANADA.

(2) The estimated aggregate (2,321,823) does not appear in the left-hand column (the
"Numerator of Percentage’ column), so it is necessary to use the figure closest to it,
namely 2,000,000.

(3) Thecoefficient of variation for an estimated aggregate isfound by referring to the first
non-asterisk entry on that row, namely, 4.8%.

(4) So the approximate coefficient of variation of the estimate is 4.8%. The finding that
therewere 2,321,823 households in Canadathat use halogen light bulbsis publishable
with no qualifications.

Example 2 : Estimates of Proportionsor Percentages Possessing a Characteristic

Suppose that the user estimatesthat 2,849,308/ 5,823,176 = 48.9% of single detached houses
in Canada have one storey. How does the user determine the coefficient of variation of this
estimate?

(1) Refertothetablefor CANADA.

(2) Becausethe estimateisapercentage which isbased on a subset of the total population
(i.e., single detached houses), it isnecessary to use both the percentage (48.9%) and the
numerator portion of the percentage (2,849,308) in determining the coefficient of
variation.



©)

(4)

©)

The numerator, 2,849,308, does not appear in the left-hand column (the ’'Numerator of
Percentage’ column) so it is hecessary to use the figure closet to it, namely 3,000,000.
Similarly, the percentage estimate does not appear as any of the column headings, so
it is necessary to use the figure closest to it, 50.0%.

The figure at the intersection of the row and column used, namely 3.1% is the
coefficient of variation to be used.

So the approximate coefficient of variation of the estimate is 3.1%. The finding that
48.9% of residents of single detached houses have one storey can be published with no
qualifications.

Example 3 : Estimates of Differences Between Aggregates or Per centages

Suppose that a user estimates that 3,830,339 / 7,261,564 = 52.7% of houses have their
temperature lowered at night, while the same is true for 782,367 / 3,097,653 = 25.3% of
apartments. How does the user determine the coefficient of variation of the difference
between these two estimates?

D

()

©)
(4)

Using the CANADA cv table for in the same manner as described in example 2 gives
the cv of the estimate for houses as 2.7%, and the cv of the estimate for apartments as
7.5%.

Using rule 3, the standard error of adifference (d =X, - X)) is:

- 2 - 2
04 = \/(Xlal) + (X0)

where X, isestimate 1, X, isestimate 2, and o, and a, are the coefficients of variation
of X, and X, respectively.

That is, the standard error of the difference d = (.527 - .253) = .274 is:

o5 = VI(527)(.027)]? + [(:253)(.075)]

-/ (.0002025) + (.0003601)
= .024

The coefficient of variation of d is given by og/d = .024/.274 = .088.

So the approximate coefficient of variation of the difference between the estimatesis
8.8%. This estimate is publishable with no qualifications.



Example 4 : Estimates of Ratios

Suppose that the user estimates that there are 2,053,991 single detached houses with awood
burningfireplace, whilethereare 316,530 singl e detached houseswith agasburningfireplace.
The user isinterested in comparing these two estimatesin the form of aratio. How doesthe
user determine the coefficient of variation of this estimate?

D

)
©)

(4)

()

First of all, thisestimate is aratio estimate, where the numerator of the estimate

(= X, ) isthe number of single detached houses with awood burning fireplace. The
denominator of the estimate (= X, ) isthe number of single detached houseswith agas
burning fireplace.

Refer to the table for CANADA.

The numerator of thisratio estimateis 2,053,991. The figure closest to it is 2,000,000.
The coefficient of variation for this estimate is found by referring to the first non-
asterisk entry on that row, namely, 4.8%.

The denominator of thisratio estimate is 316,530. The figure closest to it is 300,000.
The coefficient of variation for this estimate is found by referring to the first non-
asterisk entry on that row, namely, 13.4%.

So the approximate coefficient of variation of the ratio estimate is given by rule 4,
whichis,

where «; and a, are the coefficients of variation of X, and X, respectively.

Thatis,

J(048)2 + (.134)2

K
Pl
1l

= 0.142

The obtained ratio of the number of single detached houses with a wood burning
fireplace, over the number of single detached houses with a gas burning fireplace is
2,053,991 / 316,530 which is 6.49:1. The coefficient of variation of this estimate is
14.2%, which is releasable with no qualifications.



10.3 How to Usethe CV Tablesto Obtain Confidence Limits

Although coefficients of variation are widely used, amoreintuitively meaningful measure of
sampling error isthe confidence interval of an estimate. A confidence interval constitutes a
statement on the level of confidence that the true value for the population lies within a
specified rangeof values. For examplea95% confidenceinterval can be described asfollows:

If sampling of the populationisrepeated indefinitely, each sampleleading to anew confidence
interval for an estimate, then in 95% of the samplestheinterval will cover thetrue population
value.

Using the standard error of an estimate, confidence intervals for estimates may be obtained
under the assumption that under repeated sampling of the population, the various estimates
obtained for a population characteristic are normally distributed about the true population
value. Under thisassumption, the chancesare about 68 out of 100 that the difference between
a sampl e estimate and the true population value would be less than one standard error, about
95 out of 100 that the difference would be less than two standard errors, and about 99 out 100
that the differences would be less than three standard errors. These different degrees of
confidence are referred to as the confidence levels.

Confidence intervals for an estimate, X, are  generally expressed as two numbers, one below
the estimate and one abovethe estimate, as (X -K, X+k) wherek isdetermined depending upon
the level of confidence desired and the sampling error of the estimate.

Confidence intervals for an estimate can be calculated directly from the Approximate
Sampling Variability Tablesby first determining from the appropriate table the coefficient of
variation of the estimate X, and then using the following formulato convert to a confidence
interval Cl:

CX:[)z—t)ZocX,)z+t)Zoc>z]

where oy isthe determined coefficient of variation of )A(, and

t = 1if a68% confidenceinterval is desired
t = 1.6 if a90% confidence interval is desired
t = 2if a95% confidenceinterval is desired
t = 3if a99% confidence interval is desired.

Note: Release guidelines which apply to the estimate also apply to the confidence interval.
For example, if the estimate is not releasable, then the confidence interval is not releasable
either.
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Example of Using the CV Tablesto Obtain Confidence Limits

A 95% confidence interval for the estimated proportion of single detached houses with one
storey (from Example 2, section 10.2) would be calculated as follows.

X =48.9% (or expressed as a proportion = .489)
t=2

oy = 3.1% (.031 expressed as a proportion) is the coefficient of variation of this estimate as
determined from the tables.

Cl, ={.489 - (2) (.489) (.031), .489 + (2) (.489) (.031)}

Cl, ={.489 - .030, .489 + .030}

Cl, ={.459, .519}

With 95% confidenceit can be said that between 45.9% and 51.9% of single detached houses

have one storey.

How to Usethe CV TablestoDoa T-Test

Standard errorsmay also be used to perform hypothesi stesting, aprocedurefor distinguishing
between population parameters using sample estimates. The sample estimates can be
numbers, averages, percentages, ratios, etc. Tests may be performed at various levels of
significance, where a level of significance is the probability of concluding that the
characteristics are different when, in fact, they are identical.

Let X, and X, be sample estimates for two characteristics of interest. Let the standard error

on the difference X, - X, be oy .

Ift = is between -2 and 2, then no conclusion about the difference between the
G4

characteristicsisjustified at the 5% level of significance. If however, thisratioissmaller than
-2 or larger than +2, the observed differenceissignificant at the 0.05 level. That isto say that
the characteristics are significant.
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Example of Usingthe CV TablestoDoa T-Test

Let us suppose we wish to test, at 5% level of significance, the hypothesis that there is no
difference between the proportion of houseswherethetemperatureislowered at night and the
proportion of apartmentswherethe sameisdone. From example 3, section 10.2, the standard
error of the difference between these two estimates was found to be = .024. Hence,

A A

Lo X% 527 - 253 274

04 024 024

= 11.42.

Sincet = 11.42 is greater than 2, it must be concluded that there is a significant difference
between the two estimates at the 0.05 level of significance.

Coefficients of Variation for Quantitative Estimates

For quantitative estimates, special tables would have to be produced to determine their
sampling error. Since most of the variables for the Survey of Household Energy Use are
primarily categorical in nature, this has not been done.

As agenera rule, however, the coefficient of variation of a quantitative total will be larger
than the coefficient of variation of the corresponding category estimate (i.e., the estimate of
the number of persons contributing to the quantitative estimate). If the corresponding
category estimate is not releasabl e, the quantitative estimate will not be either. For example,
the coefficient of variation of the total number of wood burning fireplaces would be greater
than the coefficient of variation of the proportion of households with a wood burning
fireplace. Hence if the coefficient of variation of the proportion is not releasable, then the
coefficient of variation of the corresponding quantitative estimate will also not be releasable.

Coefficients of variation of such estimates can be derived as required for a specific estimate
using a technique known as pseudo replication. This involves dividing the records on the
microdata files into subgroups (or replicates) and determining the variation in the estimate
from replicate to replicate. Userswishing to derive coefficients of variation for quantitative
estimates may contact Statistics Canadafor advice on the allocation of recordsto appropriate
replicates and the formulae to be used in these calculations.



10.8 Release Cut-Off'sfor the SHEU

The minimum size of the estimate at the provincial, regiona and Canadalevels are specified
in the table below. Estimates smaller than the minimum size given in the "Not Releasable”
column may not be released under any circumstances.

Table of Release Cut-offs

RELEASABLE NOT
PROVINCE PUBLISHABLE WITH | RELEASABLE
QUALIFICATION
Newfoundland 21,500 10,000 6,000
Prince Edward I sland 4,500 2,000 1,000
Nova Scotia 22,500 10,500 6,000
New Brunswick 18,000 8,000 4,500
Québec 295,500 137,500 79,000
Ontario 251,000 113,500 65,000
Manitoba 24,500 11,000 6,500
Saskatchewan 17,500 8,000 4,500
Alberta 100,000 46,500 26,500
British Columbia 182,000 86,000 50,000
Atlantic Provinces 20,500 9,000 5,000
Prairie Provinces 41,000 18,000 10,500
CANADA 204,000 90,000 51,000
10.9 CV Tables

The approximate sampling variability tables for each province and for Canada are given on
the following pages.
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WEIGHTING

Since the Survey of Household Energy Use used a sub-sample of the LFS sample, the
derivation of weightsfor the survey recordsisclearly tied to the wei ghting procedure used for
the LFS. The LFS weighting procedure is briefly described below.

Waeighting Proceduresfor the LES

Inthe LFS, thefina weight attached to each record isthe product of thefollowing factors: the
basic weight, the cluster sub-weight, the balancing factor for non-response, the rural-urban
factor and the province-age-sex ratio adjustment factor. Each is described below.

Basic Weight

In a probability sample, the sample design itself determines weights which must be used to
produce unbiased estimates of the population. Each record must be weighted by the inverse
of the probability of selecting the person to whom the record refers. In the example of a2%
simplerandom sample, this probability would be .02 for each person and the records must be
weighted by 1/.02=50. Becauseall eligibleindividualsinadwelling areinterviewed (directly
or by proxy), thisprobability isessentially the same asthe probability withwhich thedwelling
is selected.

Cluster Sub-weight

The cluster delineation is such that the number of dwellings in the sample increases very
dlightly with moderate growth in the housing stock. Substantial growth can betolerated inan
isolated cluster before the additional sample representsafield collection problem. However,
If growth takes place in more than one cluster in an interviewer assignment, the cumulative
effect of all increases may create aworkload problem. In clusters where substantial growth
has taken place, sub-sampling is used as a means of keeping interviewer assignments
manageable. The cluster sub-weight represents the inverse of this sub-sampling ratio in
clusters where sub-sampling has occurred.

Non-response

Notwithstanding the strict controls of the LFS, some non-response is inevitable, despite all
the attempts made by the interviewers. The LFS non-response rate is approximately 5%. For
certaintypesof non-response (eg. household temporarily absent, refusal), datafrom aprevious
month’sinterview with the household if any, is brought forward and used as the current
month’ s data for the household.



In other cases, non-response is compensated for by proportionally increasing the weights of
responding households. The weight of each responding record isincreased by theratio of the
number of households that should have been interviewed, divided by the number that were
actually interviewed. Thisadjustment isdone separately for geographic areascalled balancing
units. It isbased on the assumption that the househol ds that have been interviewed represent
the characteristics of those that should have been interviewed. To the extent that this
assumption is not true, the estimates will be somewhat biased.

Rural-urban Factor

In NSRUs without sufficient rural and urban population for explicit urban and rural stratato
be formed, each primary sampling unit (PSU) is composed of both urban and rural parts.
Information concerning thetotal populationinrural and urban areasisavailablefromthe 1981
Census for each PSU aswell asfor each economic region (ER) in which explicit urban/rural
stratificationisnot done. Comparison by ER with the actual 1981 rural or urban census counts
indicates whether the selected PSUs over- or under-represent the respective areas. The ratio
of actual rural-urban countsisdivided by the corresponding estimates. These two factorsare
computed for each relevant ER at the time of selection of the PSUs and are entered on each
sample record according to the appropriate area (rural or urban) of the NSRU. Changesin
these factors are incorporated at the time of PSU rotations.

LFES Sub-Weight

The product of the previously described weighting factorsis called the LFS sub-weight. All
members of the same sampled dwelling have the same sub-weight.

Subprovincial and Province-Age-Sex Adjustments

The sub-weight can be used to derive a valid estimate of any characteristic for which
information is collected by the LFS. In particular, estimates are produced of the total number
of persons aged 15 and over in provincial economic regions and the 24 large metropolitan
areas as well as of designated age-sex groups in each of the ten provinces.

Independent estimates are available monthly for various age and sex groups by province.
These are popul ation projections based on the most recent Census data, records of births and
deaths, and estimates of migration. In the final step, this auxiliary information is used to
transform the sub-weight into the final weight. Thisis done using alinear regression model.
The regression is set up to ensure that the final weights it produces sum to the census
projectionsfor theauxiliary variables, namely various age-sex groups, economic regionsand
census metropolitan areas.

Thisweighting procedure ensures consistency with external Census counts, and al so ensures
that every member of the economic family is assigned the same weight.



11.2 Weighting Proceduresfor the SHEU

(1)

)

The principles behind the calculation of the weights for the SHEU are identical to those for
the LFS. However, further adjustments are madeto the LFSweightsin order to derive afinal
weight for the individual records on the SHEU microdatafile.

An adjustment to account for the additional non-response to the supplementary survey i.e.,
non-response to the SHEU for households which did respond to the LFS or for which
previous month’s LFS data was brought forward.

A readjustment to account for independent projections by type of dwelling at the province
level, after the above adjustment has been made. Thisreadjustment also implicitly corrects
for the fact that a sub-sample of the full LFS sample was used.

Adjustment (1) istaken into account by multiplying the L FS sub-weight for each responding
SHEU record by:

sum of LFS subweights from each household eligible to the SHEU
sum of LFS subweights from each household responding to the SHEU

to obtain a non-response adjusted SHEU sub-weight (WEIGHT1).
Adjustment (2) is calculated by multiplying WEIGHT1 for each SHEU responding
household by :

number of dwellings for province-type i
sum of WEIGHT1 for responding dwellings in province-type i

In practice, types of dwelling were combined asfollowsfor adjustment (2): single detached
(type=1), apartments (type=5 or 6) and other (type=2,3,4 or 9), except in Newfoundland
where only two categories were used: single detached and other (including apartment).

The resulting weight is the final weight which appears on the SHEU microdatafile.



12. RECORD LAYOUT AND UNIVARIATES



13.

QUESTIONNAIRES

1) Household Record Docket (Form 03) and Code Sheet

2)  TheLabour Force Survey Questionnaire (Form 05) and Code Sheet
3) Rent Questionnaire (Form 04)

4)  Survey of Household Energy Use, 1993 Questionnaire (Form FO8)



