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ABSTRACT 
 
In the spring of 2005, Statistics Canada started the development of a new project called the “Quarterly Services Indicators”.  This 
project aims at tracking the economic productivity on a quarterly basis for more than forty service industries.  Administrative 
data, namely Goods and Services Tax (GST) data, constitute the foundation of this project in the sense that they directly supply 
the variable of interest, and are used for the vast majority of the units in the population.  The use of GST data is complemented by 
a small survey of complex structured businesses in order to provide an accurate industrial and provincial profile of the revenue in 
the country.  This paper gives a brief description of the project as well as of the GST data used.  It also provides an overview of 
the methodological challenges encountered during the development stage of this project. 
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RÉSUMÉ 
 
Au printemps 2005, Statistique Canada a entrepris le développement d’un nouveau projet intitulé “les Indicateurs trimestriels de 
service”.  Ce projet vise à suivre la trajectoire de la productivité économique, sur une base trimestrielle, pour plus de quarante 
industries.  Des données administratives, en occurrence les données sur la Taxe sur les produits et services (TPS), constituent la 
fondation de ce projet au sens qu’ils fournissent directement la variable d’intérêt et sont utilisées pour la grande majorité des 
unités de la population. Le tout est complémenté par une petite enquête auprès des entreprises à structures complexes afin de 
fournir un portrait industriel et provincial du revenu au pays. Cet article donne une brève description du projet, de même que des 
données de la TPS utilisées.  Il fournit aussi un aperçu des défis méthodologiques rencontrés au cours du développement de ce 
projet. 
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1. INTRODUCTION 

 
1.1 Context leading to the creation of the Quarterly Services Indicators  
 
The service industry represents an increasingly large percentage of the Canadian economy and has become an important 
driver of Canadian economic growth. The size of the service sector is not the only thing that is changing. The behaviour of 
the service industry has become an important leading indicator of economic change. In Canada, policy makers recognize 
the importance of having a better grasp of the size of the service sector as well as more timely and current indicators of 
change, so that they can develop and make adjustments to policy, especially when changes are detected in the economy. 
 
Although Statistics Canada (StatCan) has been able to provide a good coverage of the industry through its annual statistics 
program, good knowledge of the service sector remains incomplete at the sub-annual level, partly due to a lack of data. 
The economic statistics from the Monthly Restaurants, Caterers and Taverns Survey, which covers a narrow range of the 
service sector, and employment statistics from other monthly surveys are currently the only statistical tools available to 
measure the output of the service sector on a sub-annual basis.  The Quarterly Services Indicator (QSI) project was 
developed to fill this gap. 
 
Fiscal data have increasingly been used in StatCan economic surveys as a means of reducing response burden.  At first, 
these administrative records were only used as auxiliary information in some survey steps; for example, as one source of 
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data for imputation.  However, in recent years, tax data have been used more extensively as a replacement for collected 
data. This approach has been incorporated into monthly economic surveys using the monthly Goods and Services Tax 
(GST) data.  Thomas and Cook (2005) describe a good example of such a use of GST data through its implementation in 
the context of the Monthly Survey of Manufacturing.  The knowledge acquired through this experience, as well as 
continuous improvements to processing have made the GST database an appealing avenue to help develop timely 
economic indicators for the service industry. Given this rich source of data and the need to fill gaps in the economic 
indicators, it makes sense to develop sub-annual indicators using as much GST data as possible. 
 
This paper describes the QSI project, focusing on the way it takes advantage of GST data.  Section 2 gives a more detailed 
description of the QSI project, covering the objectives and explaining the different operational parameters that were 
considered in its development.  Since the focus of the paper is on the use of GST data, the third section explains more 
thoroughly what the GST data are, by going through the different processing steps used to produce the final data used by 
surveys. Providing these details will help us to better understand the challenges highlighted later in the fourth section, 
which describes how the QSI project plans to use GST data and discusses the potential challenges to be investigated. The 
paper wraps up with a short conclusion. 
 

2. QUARTERLY SERVICES INDICATORS 
 
2.1 Project’s objectives and parameters 
 
The Quarterly Services Indicators (QSI) project was launched in 2005 with the main goal of tracking the quarterly 
movements of sales revenue for selected industries. In order to meet this goal and be relevant, the entire process was to 
remain as simple as possible so that indicators could be published in a timely fashion, that is, 90 days after the reference 
period (with revisions 90 days later) at national/provincial and 4-digit North American Industry Classification System 
(NAICS) levels. Since the primary need is to obtain a measure of the economy, the indicator is based on sales revenue 
which will be the only variable collected for the project. 
 
The initial plan consisted of covering 41 4-digit NAICS industries in three phases which corresponded to the three-year 
development stages of the QSI project. Phase 1 included four industries for which results were to be published after the 
first year. However, because of the challenges encountered, the project extended its experimental phase in order to better 
examine the methodological options and evaluate the capacity to accurately capture the economic situation. These 
challenges are mostly related to the use of GST data and are discussed in further detail later in the paper. 
 
Given its richness and accessibility, GST data constituted the foundation of the QSI project.  Since a large number of 
businesses remit their GST data either quarterly or monthly (see more about this point in section 3), it made sense to run 
this project on a quarterly basis. It was just a matter of examining whether the GST data could meet all project needs (in 
terms of quality) and seeing how we could define a project framework that would benefit from the GST data strengths but 
also somehow cover the limitations. The next section describes the GST database in more detail, which helps us to 
understand the way the framework was defined.  
 

3. GOODS AND SERVICES TAX 
 
3.1 Description of the Goods and Services Tax data 
 
Instituted in 1991, the GST is a Canadian tax levied on the final consumption of products and services. Taxes collected by 
individual businesses are remitted periodically to the Canada Revenue Agency (CRA) in the form of transactions. Both 
the GST amount and the sales amount on which the GST was calculated are reported in the GST transaction, along with 
start and end dates of the period covered. Remittance frequency to the CRA is determined by the business size in terms of 
gross business income; large businesses must remit monthly, smaller ones quarterly and the smallest businesses remit 
annually. Table 1 presents the distribution of all businesses covered by the QSI industries in terms of their remittance 
frequency. The frequency is based on the business’ gross business income as labeled in the table. As the numbers indicate, 
only about half of the businesses remit quarterly or monthly, but together represent over 90% of the total economy 
covered by the QSI.  
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Table 1: Distribution of businesses (count and sales revenue) by GST remittance frequency 

(based on May 2007 data) 
Gross Business Income Remittance  Businesses Sales Revenue 
> $6 million Monthly   4.9% 63.3% 
$500,000 to $ 6 million Quarterly 49.8% 29.6% 
$30,000 to $499,999 Annual 45.2%   7.1% 
< $30,000 Not required n/a n/a 

 
These transactions are all captured by the CRA where minimal editing is applied.  The resulting datasets have been shared 
with StatCan on a monthly basis since 1997. Once received at StatCan, the data are edited more thoroughly in order to 
meet survey program needs. It is ensured that the final data are of good quality and available for the reference period and 
the statistical unit used by the surveys. The entire processing system can be divided into three steps that are summarised 
below: editing and imputation, calendarisation, and allocation. A more detailed description of the database and some of 
these processing steps are presented in Brodeur and Pierre (2003). 
 
Editing and imputation 

CRA and StatCan do not use GST data for the same purposes. CRA is interested in the amount of GST collected and 
remitted by businesses, while StatCan is interested in the amount of sales (for statistical purposes). Since minimal editing 
is applied to sales at the CRA, it is essential to have in place a more elaborate editing and imputation process. This 
approach includes the verification of inconsistencies (in transaction dates for example), the identification of outlier or 
suspect values which could be, for example, the result of capture errors or the imputation of the missing, inconsistent or 
outlier values. The edited and imputed data are then calendarised. 
 
Calendarisation 

Reporting periods differ from one business to another. As described by Dubreuil, Hidiroglou and Pierre (2003), the 
objective of calendarisation is to generate monthly estimates of sales for each business reporting GST, taking into account 
seasonal patterns. Essentially, it involves benchmarking the GST data to a re-staged monthly indicator series. 
Calendarised monthly estimates are referred to as extrapolations when they are predicted. These extrapolations represent 
monthly estimates for transactions not yet received because the transaction is not due according to the unit’s reporting 
frequency. More details on the calendarisation process are available in Quenneville, Cholette and Hidiroglou (2003). Once 
this process is completed, a database of perfect monthly transactions is made available to survey programs.  However, one 
more process is essential if one is going to use GST data for complex structured businesses.  This process is referred to as 
allocation. 
 
Allocation  

Often when a business is large and has a complex structure, GST transactions remitted can be an aggregate of amounts 
collected for several industrial sectors and several provinces. Since the QSI goal is to produce indicators at detailed 
industrial and provincial levels, these aggregated data need to be broken down into detailed levels in order to be usable. 
This process is referred to as allocation. In short, the allocation process redistributes the high level information available 
to a finer industry-provincial level for each complex structured business. Factors used in this allocation are based on 
information present in StatCan’s central business register. This information may in some cases be outdated or volatile and 
lead to an inaccurate allocation.  The overall quality of this process has yet to be fully assessed, which makes the use of 
these allocated data less appealing for the moment. 
 
One final aspect about the GST processing greatly affects the QSI: the monthly process is not only run on new incoming 
data, but on the entire dataset of historical transactions. This is done to incorporate all of the information received up to 
the current processing month. Although a large amount of transactions are received on time for a given month, some come 
in later.  By reprocessing historical data using the most recent volume of transactions received, it is believed to greatly 
improve the accuracy of the data.  In more practical terms, this means that a previously imputed data value can be revised  
with an updated imputed value, or with the actual transaction value once received. When focusing on a given month, this 
translates into having dynamic data points, or more directly said, revisions.  These revisions represent a clear source of 
variability between the preliminary indicators published 90 days after the reference period, and the revised ones published 
90 days after that.  The magnitude of these revisions will have to be closely examined before finalising the framework to 
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be used for the QSI.  However, based on the information available at this point in time, the development of the project will 
go on with the framework presented in section 4. 
 

4. USE OF THE GST DATA IN THE QSI PROJECT 
 
4.1 Overview 
 
Several scenarios were examined for the development of the QSI.  As mentioned earlier, the goal was to exploit as much 
as possible the richness and accessibility of the GST data.  In the end, the chosen scenario consisted of using GST data for 
all simple structured businesses in in-scope industries, while covering complex structured businesses with a traditional 
sample design. Justifications and details are given below. 
 
4.2 Sample design for the complex structured businesses 
 
GST allocated data are available for the complex structured businesses. However, as mentioned in the description of the 
allocation in section 3.1, the allocation is derived from factors based on information that may be outdated or too volatile to 
be considered accurate.  Since these complex structured businesses have a large economic weight in the computation of 
the indicators, it was judged preferable to collect the needed data directly from the businesses. This is achieved through 
the help of a faxed questionnaire where businesses are required to provide provincial and industrial breakdowns.  Given 
the relatively large number of complex businesses, the budget available, as well as the desire to keep response burden to 
its lowest, it was decided to use a traditional sample-survey approach. 
 
The sampling strategy was developed in consideration of the fact that results had to be representative at the province by 
industry level, and that each business selected would provide (through the questionnaire) the provincial breakdowns for 
the industry in which it was selected. This implied that once a business was selected to be part of the sample for a given 
province, it was indirectly being selected for all other provinces as well. To deal with this inter-dependency situation, 
Poisson sampling was used. The probability of selecting a business was determined by using the maximum probability of 
selection it has amongst all its provinces. 
 
4.3 Use of GST data for the simple structured units 
 
For the case of the simple structured businesses, the use of GST was perfectly adequate.  There is no need for data 
allocation since, by definition, simple businesses operate within one industry and province. Quarterly aggregates for the 
simple businesses are therefore obtained simply by summing up GST data for the 3 months composing the quarter.  
 
The result is combined with estimates from the survey of complex businesses to provide an overall estimate of revenue.  
Finally, quarter-to-quarter trends are derived and constitute the published figures.   
 
4.4 Issues surrounding the use of GST by QSI 
 
The three major steps of the GST processing were described earlier; this section revisits them by highlighting issues that 
impact the quality of the QSI indicators. 
 
Editing and imputation 

One important aspect of the editing and imputation step is the imputation of transactions that are missing. A transaction is 
missing either because it is late (expected for a given month but not remitted on time), or because it is only due for a 
subsequent month (e.g. an annual remitter only due to remit at the end of the year).  In fact, there is a third reason why a 
transaction could be missing and that is if the business goes inactive (out-of-business).  However, since there is no clear 
and timely signal in the database that indicates whether the business is out-of-business, the imputation of missing 
transactions is done with the assumption that businesses are all still in-business.  Only once a business has not remitted 
within an acceptable period of time (depending on the business’ remittance frequency), is it put out-of-business, and 
therefore not imputed anymore.  This approach has a considerable impact on the stability of the GST data used by QSI, 
since for a given quarter, it makes the population of reference fluctuate as processing months go by, which in turn 
translates into considerable revisions to the indicators.  This issue will be more thoroughly examined as findings and 
improvements are implemented in the GST processing strategy. 
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Calendarisation 

In the context of the QSI project which aims at producing indicators on a quarterly basis, the calendarisation process can 
be seen as breaking down annual transactions into quarterly values, and adjusting transactions reported for imperfect 
periods (not starting on the first and ending of the last day of a month, or periods not aligned with the definition of 
calendar quarters). An extensive review of the calendarisation strategy has been recently started and important 
improvements have been suggested.  These are currently being examined and tested.  Most of these improvements will 
aim at smoothing the indicator series used in the calendarisation process, for example by removing/reducing the impact of 
some very large values (potential outliers) on the indicator series. 
 
Allocation 

Since it was decided not to use the allocated data for the complex structured units, this process does not impact the quality 
of the QSI indicators.  However, some options that would make use of them are being investigated. For example, the 
allocated data could be used for the imputation of non-responding sampled units from the sample design used for the 
complex businesses. Although it is considered as a secondary priority, the quality of the allocation strategy will need to be 
examined.  Findings will help improve this strategy and the quality of the data.  In the long run, this could translate into a 
more extensive use of these allocated data for complex units. 
 
 

5. CONCLUSION 
 
The QSI project was developed to fill an important gap in terms of the availability of sub-annual information for the 
service industry.  The project aimed at producing such information using the GST dataset as its foundation. The use of 
these data was not without challenges in terms of producing high quality indicators.  A framework was developed with the 
idea of exploiting the strengths of these GST data; the result consists of using GST data for all simple structured 
businesses while covering the complex structured businesses with a small survey component.  Still, some investigations 
are necessary to see whether some aspects of GST processing can be further improved, which would then translate into 
even better quality, or even into a more extensive use of GST data. 
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