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ABSTRACT data by industry by geography and less frequent
ly by size is usually required Also for effi

Administrative data are primary source for ciency of sampling classification of units on the

the construction and maintenance of frames for survey frame by industry geography and size is

economic surveys at Statistics Canada In gen desirable For many important economic surveys

eral these data are not sufficient to enable full the target population is comprised of small

precision industrial classification of all frame number of large units and large number of small
units Given that accurate classification leads individually insignificant units To economize on

to efficient sample designs the problem is to resources the small units on survey frame are

determine the target precision of industrialcod often defined and classified using administrative

ing The resources required to produce more data However these data are collected to suit

detailed codes than the administrative data alone the corresponding administrative processes They

provide can alternatively be used to select and usually include sufficient information for precise

process larger samples classification of units by geography and by size
The paper addresses this problem in relation to but not necessarily by industry As industrial

subannual surveys where payroll deduction data classification by industry is desirable for sam

provide frames of small units and annual surveys pling and essential for publication this poses
for which income tax data are used both as frame the problem what resources should be expended in

source and to replace direct data collection further classifying the frame prior to sampling
The paper presents measurements of the accuracy of Five possible solutions to this problem are

administrative data as source for coding the illustrated in Figure With option no

precision of industrial coding supported by these attempt is made to classify units on the frame by

data the quality of the codes assigned manually industry Classification costs are minimal as

and by automated routine and the rates of change only sampled units are classified However
of codes It describes approaches which have because stratification by industry is impossible
been considered in balancing the allocation of the sample has to be large and the sampling costs

resources between classification and sample size are correspondingly large Under option Ii

classification data are available from the

INTRODUCTION administrative source are used for stratification

1.1 Problem Statement hence somewhat increasing classification costs and

The problem concerns the allocation of resour reducing sample sizes Under option all units

ces to the industrial classification of frames for are fully classified prior to sampling by direct

repeated economic surveys It is described in the contact of the unit wherever the administrative

context of economic surveys at Statistics Canada data are not sufficient High classification

but is likely to be relevant to similar survey costs are incurred but sample sizes and costs are

programs at other agencies correspondingly minimal
For survey publication purposes breakdown of Options based on twophase designs pro
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vide compromise between the extreme options thirdly the achieved quality of coding both

Option II is an extension of II in which manual and automated Given these measures of

first phase sample is selected without stratifi precision and quality of administrative data
cation and the sampled units are then fully clas Sections and describe some approaches for

sified to provide the frame for the second phase determining the appropriate allocation of resour

survey sample Likewise option I/ is an exten ces between classification and sampling aid for

sion of Ii improving classification procedures The conclu

Conceptually selection of the most appropriate ding remarks in Section are followed by the list

option can be considered in terms of the choice of of references

optimun sampling parameters for twophase de
sign Unfortunately the established optimization NERAL IIACKGROLJND

proceduree.g.as given by Cochran 1977 chapter The program of economic surveys at Statistics

12applies to situation in which the goal is Canada is presently subject to extensive review

to minimize the overall variance of an estimate and overhaul as part of the Business Survey Re
at given cost using stratification to improve design Project Cain et al 1984 The objec
sampling efficiency In the context of economic tives of the project succintly expressed are

surveys under discussion here the objective is to rationalize integrate and streamline the

-somewhat different namely to produce estimates procedures for provision of frame data and

of uniform minimun coefficient of variation with- for acquisition sampling aid use of income

in each industry at given cost There is no tax data
readily available theoretical solution to develop and utilize generic systems and

The factors which have to be taken into account procedures for aspects of the survey process
in determining the most appropriate option are to review and redevelop all economic surveys

the precision of classification which is in accordance with these new concepts and

available from the administrative source procedures

i.e the number of significant digits of the At the core of the project strategy is the no
Standard Industrial Classification SIC tion of central frame data base divided into two

Statistics Canada 1980 which can be parts the socalled integrated and the non
assigned integrated portions The integrated portion will

the classification response error rate i.e contain all large units These units will be

the errors which respondents to the admini maintained using the full range of administrative

strative process make in completing the sources and special purpose contacts to establish

industrial descriptive items on the admini economic structures and related frame data The

strative forms which are used for classifi units will be fully classified linked to the

cation various sources and tracked through time
the classification coding error rate i.e The nonintegrated portion will provide cover
the errors in assigning classification codes age of the balance of the target population It

to industrial descriptions will be based on two unlinked administrative

the costs of classification using adminis sources payroll deduction data and income tax

trative data and by direct contact databoth from Revenue Canada It will thus pro
the rate of change of classification over vide two alternative frames of small units The

time i.e the propensity of units to move frames for subannual surveys will be derived from

from one industry to another this determines the payroll deduction data and the frames for

the frequency with which classification codes annual surveys from income tax data In general
have to be validated and hence the main annual surveys will collect detailed structural

tenance costs information and will make maximal use of income

the potential gains in efficiency resulting tax data in order to reduce respondent burden
from classification i.e the reductions in whereas subannual surveys will focus on measures

sample sizes and costs which can result of change rather than level and on timeliness of

from stratification by industry and the survey operations rather than costly collec
th constraints on sample design imposed by tion of detailed items Colledge 1987 provides

the need for high even 100% sampling rates more details
in certain industries with small numbers of In the context of this paper the most signifi
units in order to get samples of adequate cant features of the project strategy are first
size that frames of small units will be derived from

administrative sources and secondly that the

1.2 Content of Paper publication requirements for annual and subannual

This paper addresses some aspects of the prob surveys will require industrial classification at

lem in the context of two particular administra 4digit and at or 3digit levels respec
tive data sources used for frame maintenance tively of the 1980 SIC

namely payroll deduction data and income tax data
Section contains brief overview of the pro-

PAYROLL DEDUCTION DATA EVALUATION OF

grain of economic surveys at Statistics Canada its INDUSTRIAL CLASSFICATION

objectives and its use of administrative data 3.1 Source of Data

Sections and summarize the results of number Payroll Deduction PD data is supplied by
of studies concerning payroll deduction data and Revenue Canada in two forms
income tax data respectively The topics coy machine readable file with identification

ered are first the inherent accuracy of adminis information on all PD account holders but no

trative data as source for assigning industrial data on the nature of the ulders activi
classification codes secondly the precision of ties
classification codes available from data and PD20 questionnaire sent to each PD account
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applicant requesting various basic items of precision supported by the FO20 data 93% of the

information including business activity units could be coded to major industry 2digit
The administrative unit is the PD account level of the 1980 SIC could be assigned

holder There are about 200000 new accounts digit code
registered every year and the total number of In terms of the accuracy of the PD20 data
active accounts at any given point in time is the respondent error rates were 4% and 7% respec
about 800000 The classification of each account tively at 2and 3digit levels
is based on PD20 data In terms of the quality of the clerical coding

procedures three clerks had error rates of 13%
3.2 Studies of Data Quality 18% and 19% for an overall average of 17% In

The following results refer to the qualities defining the clerical coding error rate the as
of PD20 data and processing procedures as the signment of code of more precision than the data

basis for assigning standard industrial classi could genuinely support was included as an error
fication codes The results have been extracted Thus the traditional practice of making an intel
from three studies which had broader objectives ligent guess at the last one or two digits of the

and frci fourth study which focussed directly on code in the face of uncertainty was penalized
this topic The quality of automated coding was also as

The Statistics Canada Business Register has been sessed using the san data It was found that 51%

major vehicle for provision of frame data to of the units were not assigned code by the auto
economic surveys for the last fifteen years The mated routine Of the remaining 49% 20% were
Business Register Master File has been systemati miscoded compared with 10% clerical rate for

cally created fran information reported on the sane records Subsequent to the study improved
PD2O questionnaires The industrial classifica performances have been achieved with enhanced
tion of small units having single PD account is routines
based in most cases upon P0-20 data received when count was made of PD accounts for which the

these accounts were first opened and to lesser account holders had remained unchanged and in

extent upon subsequent updates e.g feedback active econonomic production yet had altered

from surveys and special purpose frame data their industrial activities It was found that
enquiries Thus the quality of industrial over period of 819 months less than 1% of

classification of these units provides general these PD account holders had changed industrial

indication of the utility of P020 data as classification

source for SIC coding In summary it was concluded that the assignment

study by Estevao et al 1983 found that 21% of SIC codes from PD20 data involves response
of the units were incorrectly coded at the 3digit error at major industry group level of 4%
level of the 1970 SIC Statistics Canada1970 and clerical coding error of about 17% and change
11 of the units were incorrectly coded at an of activity of less than 1% per annun among the

industry group level repeat study by accounts which remain active with no change of PD

and Tremblay 1985 two years later indicated ownership Hence the SIC error rate of about 20%

there had been little change About 21% units on the Business Register is substantially due to

were incorrectly coded at 3digit level and 12% errors in initial coding and to lesser extent
were incorrectly coded at the industry group errors in response rather than to changes of

level activity
third study by Beckstead et al 1985 mea

sured the time lag from the opening of PD PAYROLL DEDUCTION DATA USE FOR SWANNUAL
account with Revenue Canada to the creation of SURVEYS

corresponding record on the Business Register 4.1 Introductory Remark

Master File available for survey purposes The As previously noted PD data are basic source
median value was months of which and in the construction of frames for subannual sur
months respectively could be attributed to wai veys.In this context the derivation and reliabi

ting for and processing the P020 questionnaire lity of industrial classification based on PD20
These studies give general impression of the data is major concern The results of the

quality which results from using P020 data as the studies summarized in Section were instrumental

main source for industrial coding They do not in formulating the following revised procedures

however make any distinction between codes for processing and using P020 data

assigned from PD-20 data and codes assigned from

other sources More importantly they do not 4.2 Industrial Classification Initial

break down the coding errors into groups corres Assignment

ponding to initial errors in coding and to The PD20 questionnaire will continue to pro
genuine changes in industrial activity over time vide the basic source of information for initial

fourth study by Estevao and Tremblay 19B6a assignment of industrial codes for subannual

focussed specifically on PD20 data and proce survey frame units
dures for industrial coding The study was con Specification of the requirements for indus
ducted on sample of 800 selected from the trial classification are being made more precise

134000 P020 questionnaires processed during In particular it is being taken into account that

twelve month period from May 1984 to April 1985 subannual surveys require only 3digit precision
inclusive The principal findings were as of the 1980 SIC
follows Where precise 3digit code is not available

For about 30% of the questionnaires the PD from the PD20 questionnaire clerks will check

account holder failed to provide description of with the PD account holder They will not guess
the business activity For the remaining re Quality control procedures will be more stringent

cords in terms of the level of industrial Automated routines are being improved as re
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yards both percentage of records coded and error classification This sample would then serve

rates In view of their potential for encapsu as the frame for second phase sampling by

lating classification intelligence for standar the subannual surveys

dizing code assignments and for reducing clerical Two phase sampling in this context has been

work loads considerably increased use of auto studied by Foy and Corriveau 1986 It is corn

mated routines is envisaged In the face of un promise between the other two options and in

certainty clerical intervention will be involved fact includes them both on special cases Its

Processing will be faster as result of mini merit is the reduction of the costs of classifica

mizing classification requirements extensive use tion assignment and maintenance as only sample
of automated coding and improved procedures for of PD accounts are classified The disadvantages

questionnaire handling and follow-up of nonres are threefold First there is requirement for

pondents larger second phase sample sizes to offset the in
crease in variance resulting from the use of

4.3 Industrial Classification Review first phase sample instead of fully coded

As noted in Section the rate of change of
universe Secondly there is the somewhat

industrial activity of PD account holders is very
increased complexity of the estimation procedures

low However bearing in mind that changes in Thirdly there is the difficulty of defining

account holder do occur and that the initial first phase sample which is large enough to meet

classification may be inaccurate even after the
the needs of all the subannual surveys yet small

introduction of new procedures review of classi enough to produce net saving in resources

fication is required The following procedures
No objective criteria for an optimal solution

are being implemented could be found and the choice between options was

Negotiations are taking place with Revenue thus made on pragmatic basis The first option
Canada regarding the possibility of sending above was dismissed because several subannual
PD-20 questionnaire to business whenever there surveys are industryspecific and it would be

appears to be change of account holder inefficient for each of them to sample unclassi

program of periodic review on rotational fied units As regards the choice between the

basis will be introduced along the lines of the US remaining two options it was ultimately decided

Bureau of Labor Statistics Refiling Program that the potential savings in classification costs

Hostetter 1983 were not sufficiently large to justify change

The review program will be blended with an
from the current single phase approach bearing

initial contact policy whereby all new entrants in mind all the attendant redevelopment costs and

to subannual survey samples will be contacted to risks

explain the purpose of the survey and to validate
the classification information New entrants may INCflME TAX DATA EVALUATION OF INDUSTRIAL

be new PD account holders or existing holders who CLASSIFICATION

have entered the sample under the subannual

sample rotation policy In the event of classi 5.1 Source of Data
fication errors being detected appropriate mea- There are essentially two types of income tax
sures have to be taken when updating the frame returns in Canada filed by individuals and by
to avoid rendering the sample unrepresentative for corporations on Tl and 12 foiins respectively
future survey occasions For economic statistics all T2 returns and those

Ti returns indicating self-employed income frcxn an

4.4 Classification and Samqæe Desi Options economic activity are of interest In total

Of the five options for classification and there are about 1000000 such returns and an

sample design outlined in Section the following annual turnover rate of 2t or more
three were considered in some detail The Assessing Unit at Revenue Canada captures

Use the classification data available from data items relevant to tax collection from every

PD20 questionnaires for stratification of return and makes them available to Statistics

the survey samples Collect the more de Canada in machine readable form These items do

tailed industrial classification required not include however all the information relating
frciii sample units as survey data item and to economic activity which is available on the Ti

produce domain estimates The advantage of and T2 forms and on the financial statements

this option is that classification costs are accompanying them In particular the business

minimal The overwhelming disadvantage is descriptive information and other items such as

that survey samples have to be much larger expenses which might indicate the nature of the

in view of the large number of unclassified economic activity are not captured As noted in

PD accounts Section Statistics Canada makes use of inccxie

Supplement the PD20 data by research into tax data to replace direct data collection by
other data sources and by contact of the PD annual surveys Thus the agency is involved in

account holders as necessary to obtain and sampling the Ti and T2 returns and capturing the

maintain classification of the required required additional data items

precision for all units on the frame Under For tabulation purposes and for efficiency of

this option classification costs are high sampling classification by size province and

but sample sizes are minimum This is the industry is required Size and provincial classi

approach currently used fications can be based on data items available in

Adopt twophase sampling option as used machine readable form whereas industrial classi
for example in the Business Survey Program fication must be obtained by examination of the

atthe U.S.Bureau of the Census Konschnik et original tax return or facsimile Revenue Canada

al 1985 Under this approach first phase is also interested in industrial classification

sample of PD accounts would be selected for for audit and for tax modelling purposes
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5.2 Studies of Data Quality better basis for detailed and reliable coding
Estevao and Tremblay 1986b conducted study than Ti returns The difference between the two

of the data and procedures used in assigning in may be explicable however not as fundamental

dustrial classification to returns from 12 tax difference in the ways in which Ti and 12 returns

filers The target population for the study was are designed and completed but rather in terms of

subset of all active incorporated tax filers the different distribution of Ti and 12 returns by

with economic activity in 1984 Filers reporting size of business This hypothesis has not yet

less than $25000 gross revenue were excluded as been put to the test

they are not in scope for the annual survey pro
gram Filers reporting multiple economic activi- INtXME TAX DATA USA FOR ANNUAL SURVEYS

ties as indicated by separate sets of financial 6.1 Introductory Remarks

statements or reporting assets of $10 million or As previously noted income tax data are used

more were excluded as being special cases From to provide both frames and data for the small

this target population sample of about 37000 units in scope for annual surveys In this con
tax returns had previously been selected as part text an important issue is the derivation and

of the tax data acquisition program subsample reliability of industrial classification based on

of about 700 returns was drawn fran this sample tax returns The coincidence or lack of it
and an analysis was carried out similar to that between tax and survey concepts and data item

for the study of PD20 questionnaires described in values is related issue but is not discussed

section 3.2 here The formulation of revised procedures for

The principal findings can be summarized as processing and using income tax data for classi
follows fication and sampling purposes has been along the

in terms of the level of industrial classi same lines as for the PD20 data though the rec
fication supported by the data and 74% ornmendations themselves are somewhat different

could be coded to and 4digit levels

respectively of the 1980 SIC 6.2 Industrial Classification Revised Procedures

as regards the qJality of the reported T2 Quality control of classification procedures

data the response error rates were and will be more stringent In the face of uncer
14% at and 4digit levels respectively tainty clerks will undertake research into other

of the 1980 SIC and sources and if this fails to produce classi
as regards the quality of clerical coding fication of adequate precision will initiate

the error rates by three clerks were 14% 21% direct contact of the tax filer There will be no

and 24% giving an average error rate of 20% guessing
For the same sample in cases where full Automated and computerassisted classification

precision 4digit 1980 SIC code could rot be as routines will be introduced

signed based on tax return data Estevao and systematic scheme will be introduced for

Surman 1987b investigated the costs and benefits reviewing classification values on rotational

of supplementary procedures involving the use of basis It will be blended with the information

information such as trade indices telephone and feedback from annual surveys

city directories etc It was found that of the

27% of tax returns for which the tax data was in 6.3 Classification and Saule Desi Options

adequate about 40% could be assigned complete Since annual survey data are to be published at

4digit classification at an average time expen 4digit 1980 SIC precision sampling at this level

diture of iO minutes per return The accuracy of would be very efficient However as reported in

these assignments was not objectively measured Section 5.2 income tax data alone do not support
but was felt to be no worse than those full pre classification at the 4-digit level though they

cision assignments made on the basis of tax data do allow assignment of 2-digit classification

alone for 98% and 9h of the T2 and Ti returns respec
similar study was carried out on Ti tax re tively In these circulistances the design options

turns by Estevao and Surman 1987a The target considered in some detail were

population was all active unincorporated tax sample without classification

filers reporting gross business income of $10000 classify all tax returns at digit level
or more Certain categories of tax filers such stratify and sample
as limited partnerships were excluded from the draw first phase sample without classifica

study From this target populationa sample of tion and classify the sampled units at the

about 64000 tax returns had previously been 2digit level as the basis for drawing sec
selected as part of the tax acquisition program ond base sample

subsample of about 700 returns was drawn classify all tax returns at the 2digit
The principal findings are as follows level stratify and draw first phase sam

in terms of the level of industrial classifi pie then fully classify the sampled units as

cation supported by the data 92% and 50% the basis for drawing second phase sample

could be coded to and 4digit levels re The first two approaches are single phase

speötively of the 1980 SIC designs which differ in the precision of the clas

as regards the cpality of the reported 12 sification assigned to the universe of tax filers

data the response error rates were 20% and The second two approaches are twophase designs

22% at and 4-digit levels respectively which also differ in the precision of classifica

of the 1980 SIC tion
as regards the quality of clerical coding As in the case of PD data Section no

the error rates by three clerks were 2i% 27% objective criteria for choosing between options
and 18% giving an average error rate of 25% have been established and the problem is further

These results indicate that 12 returns provide complicated by the possibilities of data and cost
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