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1 Introduction

Statistical information is a vital commodity in today’s world, avidly consumed by government policy-makers and administrators, stock market analysts, academic researchers, international organizations and other groups including, not least in importance, the various news media and the general public. Typically, the quality of statistical information supplied to these markets is just as important, if not more important than the quantity supplied. Yet statistical quality, because it is complex and difficult to measure, and also because there are often no alternative sources of supply, generally receives less attention than it deserves.

In late 1996, Statistics Canada embarked on a large, multi-year project to improve the quality of its provincial
 economic statistics. Broadly speaking, the project goal is to implement a full-scale system of annual economic statistics by province, consisting of business and household surveys combined with data derived from an exhaustive exploitation of tax and other administrative data sources. The ultimate objective is to produce annual, provincial input-output tables and income and expenditure accounts of approximately equal quality for each of Canada’s provinces and territories.

This paper addresses the topic of statistical quality assessment and improvement from the perspective of work now under way on this project. Down the road, judgements about the success of the project will be made largely in terms of its effect on quality. Those judgements will require some form of quality change measurement. In what follows, Statistics Canada’s plans and experiences in defining dimensions of statistical quality will be reviewed, steps now being taken to improve provincial economic statistics will be outlined and a number of quality-related pieces of information, or indicators, for monitoring, evaluating and profiling statistical improvements will be considered. The focus is on shaping and assessing quality change not just for a particular survey, but for a large collection of inter-related business surveys.

The remainder of the paper is structured as follows. Section 2 provides a brief summary of the context, motivation and scope of the project just referred to. The third section of the paper describes a quality improvement framework within which specific project objectives and priorities are being defined. Section 4 offers a quick overview of what is actually being done within the project to improve statistical quality. The fifth section explains how the quality framework will be applied in future to assess and report on quality change, as the project proceeds. A final section states some brief conclusions. 

2 Improving statistical quality with “PIPES”

Last year Canada’s federal government and the governments of three provinces (New Brunswick, Newfoundland and Nova Scotia) decided to combine their individual sales taxes into a single “Harmonized Sales Tax”.
 All revenues go into a common pool, which is allocated among the four governments on the basis of a complicated legal formula utilizing aggregate statistics from Statistics Canada.
 Total revenues currently at stake are substantial, exceeding Can $22 billion (equivalent to about US $13 billion) annually, and the statistical information used for allocation must therefore meet certain broad but demanding quality requirements. The Project to Improve Provincial Economic Statistics, PIPES for short, is aimed at ensuring the statistics prepared for use in the allocation formula do meet these requirements.

On the one hand, the PIPES goal of producing provincial input-output tables of roughly equal quality once each year constitutes a huge new demand on the Canadian statistical system. On the other hand, the process of producing those tables will itself add substantially to the quality of that system. The industry and commodity dimensions of the new provincial input-output tables have not yet been firmly established, but there will likely be about 400 industry
 and about 700 commodity
 categories at the worksheet level. The process of balancing supply and disposition of goods and services by province and industry at that level of commodity detail will often highlight errors in the source data. Errors so detected might be due to overlapping coverage by two surveys, inconsistent classifications, concepts or definitions, variations in the timing of measurement or the method of valuation, and many other reasons. National accounts statisticians, having their focus on comparisons across industries, regions and commodities, can often spot anomalies that escape the more localized scrutiny of the survey analyst. Thus, feedback from the provincial input-output table-builders to the survey-takers will foster further improvements in the source data themselves.

Right now though, efforts are focussing on collecting and preparing source data for the initial set of input-output tables, for reference year 1997. Before PIPES commenced, the Canadian statistical system already produced a considerable amount of annual provincial data. However, the information was not consistently available for all industries and statistical quality was sometimes poor at the provincial level and unequal across provinces. Inter-provincial trade flows were not measured on a regular basis and the treatment of large, multi-provincial enterprises was not as careful as it now needs to be. The enterprise
 survey frame, represented by the Statistics Canada business register, included only employer businesses and while the omission of nonemployers from the register
 was seen as an acceptable compromise for some surveys when objectives were defined mostly in terms of national measures, it is no longer so now that more accurate provincial statistics are required. This is simply because nonemployer businesses play an important role in some of the service industries of small provinces. Moreover, a number of business surveys still maintain and utilize special-purpose registers rather than the central one, thereby increasing the likelihood of inconsistent coding, doubling-counting or other mismeasurement across industries. In addition, household spending was gauged not annually, but once every four years, and the survey sample size was such that the resulting provincial estimates had rather high sampling variances. These and other data quality issues are now being addressed in PIPES (see Section 4).

The project has a multi-year horizon and its goals are ambitious. Its bottom line is the production of annual inter-provincial input-output tables and income and expenditure accounts, estimated from significantly improved provincial economic statistics. In the end, the project’s success will be judged largely on the basis of whether there is a demonstrable and significant improvement in statistical quality. Answering this rather vague question requires an explicit framework for assessing data quality.

3 Assessing and improving statistical quality

In principle, the PIPES quality framework should be defined for the system of provincial input-output tables and income and expenditure accounts, since those statistics are the ultimate goal. However, the provincial accounts are derived statistics. Their quality can be evaluated only in terms of the building blocks used in their construction – statistics obtained from survey and administrative data sources.

Various frameworks have been suggested in the literature for conceptualizing the total error of a particular survey or administrative data source and for assessing the trade-offs involved in statistical quality.
, 
 Virtually all such frameworks decompose the total survey error in terms of bias and variance, and in terms of sampling and nonsampling components. Equally important are the relevance and timeliness of the resulting survey information to potential users. These are the categories – bias, variance, sampling error, nonsampling error, relevance and timeliness – that form the framework for the analysis to follow.

However, while the quality objectives and priorities of PIPES can be viewed in terms of these elements, the project is focussed on improving quality not just for one or two specific surveys, but for a large collection of inter-related surveys that are to be used in constructing integrated provincial economic accounts. As a result, improvements to consistency, completeness, harmony and coherence across the full set of surveys also have high priority.

The following sub-sections consider a variety of factors contributing to business survey data quality that are receiving concentrated attention under the project. 

3.1 Errors due to sampling variance

Sampling errors, or “errors of nonobservation” as Groves [1989] calls them, occur when only a subset of the relevant population – a sample – is included in the measurement process. The larger the sample size, ceteris paribus, the smaller the sampling variance and the better the data quality. This source of error is a major concern in some Canadian business surveys now that not just national, but provincial estimates are required.

3.1.1 Larger survey samples

One might well expect larger survey samples to play a key part in any broad strategy to improve statistical quality. They certainly play an important role in PIPES, but concerns about respondent burden have meant that increases in sample size are being applied quite sparingly. New sample designs and collection strategies are concentrating more than ever before on obtaining the fullest possible survey coverage for the large and complex enterprises,
 while moderating sample sizes and making collection strategies simpler and more convenient for small businesses.

3.1.2 Use of administrative data 

Errors attributable to sampling variability can be attenuated by supplementing survey records with administrative data, to the extent the administrative sources are accurate, contain information similar to or highly correlated with that which would otherwise be collected via surveys, and cover a large proportion of the target population. Administrative records for some businesses might simply be combined at the estimation stage with survey records for others. Alternatively, econometric model relationships might be developed between the survey and administrative records for a given set of businesses and those relationships might then be used, in conjunction with additional administrative records, to extend the power of the survey sample. New biases may be introduced as a consequence of such methods, perhaps due to definitional differences or imperfect coverage, but there may still be a net benefit in terms of the total error. Using administrative data in this manner is a core element of the PIPES plan.

In Canada, the tax authorities are presently redesigning the business income tax collection and assessment system. In steps over the next two to three years, all businesses will be required to file their income statements and balance sheets in accordance with a “General Index of Financial Information”, in effect coding their financial statements against a standard set of categories, and to do so electronically.
 Because these data will cover essentially the entire business universe, their use for statistical purposes will mean that eventually, sampling variance can be largely eliminated as a source of error for many of the key financial variables needed for the provincial economic accounts, such as sales and other revenue items, cost items and profits. Use of the new administrative data is expected to permit a very large reduction in sampling error variance, and to help reduce some other sources of error also (as will be seen in subsequent sections). At the same time though, vulnerability to other types of error will increase as a result of factors such as innocent mistakes or wilful evasion by tax-filers, processing errors by the tax collection authorities and definitional differences between the tax items and the target variables. While it is expected there will be a significant net benefit in terms of the total error, the incidence and magnitude of these other types of error must be closely monitored as the new income tax system is implemented.

3.1.3 Rebalancing sample across provinces

For any given, affordable survey sample size, a nationally-oriented statistical system will tend to allocate more sample units to the larger provinces and fewer to the smaller ones, compared to a provincially-oriented system. Accordingly, the refocusing of Canada’s statistical system toward more equal quality across the provinces will require larger sample sizes than presently for the smaller provinces, at the relative expense of the larger provinces. In effect, sampling variability will be substantially reduced in the smaller provinces at the cost of a slight relative
 increase in such variability in the larger provinces.

3.2 Errors due to nonsampling variance

Error variance caused by nonsampling factors arises from field sources, such as non-systematic errors made by respondents and interviewers, and processing errors made randomly by coders, data capture clerks and editors. Such human mistakes, or “observational errors” in Groves’ terminology, are inevitable, though they may be reduced through improved design, supervision, monitoring, training, documentation, tools and incentives. Some project resources are being devoted to improved quality assurance procedures for manual operations, particularly in administrative data capture and processing, although existing procedures are considered fairly good and this is not a major focus of attention in the project. 

Nonresponse is another important reason for nonsampling variance and bias and a number of things are being done to reduce this source of survey error (see section 3.4.3 below).

3.3 Errors due to sampling bias

Sampling errors due to bias are normally the result of inappropriate sample selection and estimation procedures. The principle source of sampling bias errors is the frame, where duplication of units, undetected dead or inactive units, missing units, inaccurate stratification variables and similar problems can lead to biases. In principle, these concerns are already being dealt with through domain estimation and, where possible, post-stratification, although of course these procedures themselves can introduce further error. The best solution is an accurate frame.

3.3.1 Maintaining an accurate frame

Over the past year, Statistics Canada has been converting its central business register from an old Standard Industrial Classification (SIC) system, established in 1980 with some 860 distinct industry codes, to the newly minted North American Industrial Classification System (NAICS, described in Statistics Canada [1998]), brought into being in 1997 with some 920 codes. The transformation involves 220 one-to-one, 260 many-to-one and 380 one-to-many conversions. Considerable effort and significant resources are being devoted to this conversion exercise, chiefly because of its importance for unbiased sampling. A large proportion of the units on the register were reviewed by staff last year and many frame errors were found and corrected as part of this process. In about one-third of the cases, it was not possible to assign a proper NAICS code based on the available information and for these units a one-page “Nature of Business” questionnaire has been or soon will be mailed out. While the primary objective of the exercise was to convert the frame’s industrial codes rather than to improve the accuracy of those codes, nevertheless when this update is complete, toward the end of 1998, frame problems of the type that cause sampling bias will be considerably reduced. 

The reconciliation and merging of alternative and generally more specialized business survey frames with the central business register – another important element of PIPES, discussed in the next section – will not only improve consistency across surveys but also contribute in an important way to the improvement of business register quality.

In addition, the register’s information about the size of individual enterprises is being significantly upgraded. The primary size indicator is gross business income (GBI) and in the past it has often been necessary to estimate the value of this variable indirectly by relating it, through econometric models, to employment and labour cost. The new register is exploiting tax data to a greater extent, allowing direct and timely recording of both annual GBI and total corporate assets.

3.3.2 Adopting a common frame

At present, a small minority of Statistics Canada’s approximately 200 annual, sub-annual and occasional business surveys use the central business register exclusively, although most of them use it partially. Accordingly, another frame improvement activity that will help reduce overall sampling bias is the gradual conversion of all of these surveys to the central business register. This change has been under way for over ten years, but progress has been slow. 

With multiple, inconsistent frames, error corrections in one register typically carry no benefits for any of the others and there is duplication of effort. However, when surveys use a common frame, all benefit simultaneously from error correction activity. Feedback generated from the survey process itself often leads to the reclassification of units from one industry to another, for example. When there are multiple frames, the same unit may exist in more than one, with different classification codes. PIPES is devoting substantial resources to the task of connecting all business surveys to the common business register, in order to improve the internal consistency and completeness of the statistical system.

3.4 Errors due to nonsampling bias

Nonsampling bias errors result either from persistently incorrect observation methods in the field and during processing, or from nonobservation errors resulting from nonresponse or the exclusion of some elements of the defined population from the operational sampling frame. Errors of this type are thought to be a significant problem in Canadian business surveys and their reduction has high priority within the project. Quality improvement efforts are concentrated in five specific areas: (i) making questionnaires clearer and more tightly integrated, (ii) verifying the coherence of data collected from various units within a given enterprise, (iii) increasing survey response rates so as to reduce the need for imputation, (iv) expanding the coverage of the business register and (v) adopting a more rigorous approach to the calendarization of fiscal year data.

3.4.1 Questionnaires

High quality data cannot be obtained, obviously, unless questionnaires are clearly understood by those being asked to complete them. Consistency of terminology and concepts in survey questionnaires is important, as is careful questionnaire development and testing. Wherever possible, survey questions should focus on information readily available in the records of most businesses, rather than variables the survey-taker would like to obtain but which businesses may be able to provide only with difficulty. It is also important that questionnaires be put into the hands of persons within each business who are best able to fill them out, and this means devoting resources to the improvement of collection-entity information on the business register. 

Under PIPES, business questionnaires are being redesigned, reintegrated and retested in a fresh effort to address these eternal challenges from an enterprise-centric
 perspective. New enterprise questionnaire “models” are being developed, along with specific instances for individual industries and activities. The models are being extensively tested both directly with respondents and somewhat less directly through consultations with various business organizations. 

3.4.2 Coherence of enterprise data

Dutka and Frankel [1991] use the term “Type III errors” to refer to instances where survey specifications are not met in the measurement process and where, as a result, irrelevant or inconsistent information is obtained. Such errors can occur for many reasons (misunderstandings and mistakes by respondents, inadequate training and supervision of survey-takers, for example) and may have particularly severe consequences when they occur for large enterprises consisting of multiple establishments in different industries and/or provinces. 

Large and complex enterprises account for a major share of Canadian GDP and many of them have hundreds or even thousands of establishments that may not report consistently or completely. One plant may report costs on an historical cost basis, while another reports them at current market prices, for example. Or one might include intra-enterprise transactions in its total sales and expenses, while another might exclude them. New establishments might be overlooked altogether. Or a headquarters establishment or ancillary unit
 of another kind might report some of the same data also being reported by the establishments it serves.

Timing, valuation and comprehensiveness errors due to double-counting or inconsistent or incomplete reporting within a large enterprise can often be detected and rectified by comparing consolidated enterprise-level or company-level data (from both survey and administrative sources) with data obtained separately for each establishment, although at Statistics Canada little effort had been made in this direction in the past. This type of microdata quality assessment for the largest enterprises, referred to as “coherence analysis” in Canada and as “data confrontation” in some other countries, is receiving high priority now that the focus is on improved provincial economic statistics. It can only be done within a highly unified survey system.

This goal of improved coherence for the set of data originating from a particular (large) enterprise has had considerable influence recently on many aspects of business survey methodology at Statistics Canada. The sample selection process has been greatly affected, both for enterprises and for their establishments, as have the strategies for collection and processing. Whereas in the past most business surveys adopted the establishment, location or legal entity as the main collection unit, now the focus is on providing integrated, “one window” attention to entire business enterprises – in effect, an “enterprise-centric” approach to sampling, collection, edit and imputation, and micro-analysis.

3.4.3 Nonresponse

Nonresponse problems are also considered very important as a source of nonsampling bias (and variance). Statistics Canada’s business surveys already devote substantial effort to securing high survey response rates, but the problem is thought to require additional remedial action – mainly by offering carrots but also, to a limited extent, by using sticks. 

Nonresponse by any of the largest business enterprises can cause very serious biases that may impact quite unevenly in the provincial dimension. Accordingly, large companies are receiving top priority attention. A new “key provider manager” program has been introduced, providing a tailored, one-window relationship with Statistics Canada for several of the largest businesses.
 This is much preferred by many large businesses, compared to the previous situation where such a business might receive numerous questionnaires from different survey managers in an uncoordinated fashion. In addition, new electronic reporting methods, operated over the Internet, are being offered to businesses, with hopes of making survey response a simpler and less costly ordeal. Likewise, questionnaires are being streamlined and respondents are being provided with better information about (i) why their response is important, (ii) how their data will be used and (iii) the strict confidentiality guarantees that protect their privacy. Great efforts are being made to reduce the survey response burden on smaller businesses, although this is certainly not a new objective. Sampling rates have always borne a direct relation to firm size (larger probability of selection for larger enterprises) for sampling efficiency reasons and this of course also makes sense from the perspective of minimizing response burden.
 To a greater extent than previously, very small businesses (below a minimum size cut-off) are being excluded from surveying altogether (though not from tax record sampling), sample rotation is being extended and special short-form questionnaires are being offered to small businesses. It is hoped these and other such measures, by making the task of responding to business surveys less onerous, will lead to higher response rates.

While enhancing positive incentives to respond is considered a higher priority than strengthening negative measures to discourage nonresponse, the latter do have a role as well. Under the Statistics Act, Canadian businesses are legally required to respond to virtually all surveys
 when asked by Statistics Canada to do so. This legal requirement has not been strictly enforced in the past, but in order to meet the quality objectives of PIPES, the agency has resolved to step up the enforcement effort, particularly for the very few large enterprises that are chronic non-respondents. In practice, this means a more persistent and more steeply escalated survey follow-up process.

3.4.4 Business register expansion

As mentioned earlier, the business register – the de facto universe from which the samples of many, though not all Statistics Canada business surveys are drawn – has for years included only businesses with employees. This is because the primary source of information about business births and deaths has been the personal income tax payroll deduction system, which requires employers to remit tax to the federal government, deducted from their employees’ wages and salaries. When new businesses are formed with one or more employees, they must immediately obtain a payroll deduction account from the tax department. That action signals the birth of a new business for purposes of the business register. Similarly, when a business stops remitting tax deductions that indicates the firm may have become temporarily inactive or closed its operations for good. 

The scope of the system of provincial accounts and input-output tables is the entire market economy. As such, it encompasses not just employers but also nonemployer businesses such as independent consultants and professionals, small-scale farmers, fishers and landlords, and others. Excluding the nonemployers from surveys implies a corresponding bias in the survey estimates. In the past, some business surveys (notably those for which nonemployer businesses represent a large share of the survey universe) have dealt with this problem by maintaining separate frames of their own; others have made macro-adjustments for nonemployer businesses based loosely on aggregations of income tax data and still others have simply excluded the nonemployers from consideration. PIPES is addressing this source of error by expanding the business register to include all nonemployers of significant size.

3.4.5 Calendarization
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In Canada, incorporated businesses are free to select any regular interval of twelve or fewer consecutive months as their fiscal reporting period. Many choose the twelve months coinciding with the calendar year, January 1 through December 31, but more than half do not. For example, retailers frequently choose a fiscal period ranging from February 1 to January 31, while banks normally report between October 1 and September 30. When business surveys seek financial information from enterprises, the data reported back almost always refer to the business’ own individual fiscal period. To produce unbiased aggregate estimates, these temporally heterogeneous data must be adjusted to a common reference period, a process referred to as calendarization. 

In the past, estimates reported by business surveys done at Statistics Canada have often ignored the fiscal period heterogeneity problem. The resulting bias varies, depending on the trend rate of change and the distribution of fiscal periods within each industry. In PIPES, procedures are being altered so that each record is adjusted explicitly from its own individual reporting period to the calendar year reference period.

3.5 Relevance and timeliness

The relevance of statistical outputs to users is perhaps the most vital aspect of data quality. To cite a truism: Irrelevant statistics are useless, no matter how accurate, timely or unsusceptible to revision they may be. Viewed from a user’s perspective, the quality of the output of a statistical agency depends crucially on the relevance of the information, its accessibility, how well it is documented, how comparable it is with other related information, and how complete or comprehensive it is.

Statistics Canada, like other statistical agencies, endeavours to keep its programs responsive to users’ needs by reviewing them regularly. This is done in the context of regular feedback from both individual clients and an extensive network of consultative groups. Advisory committees, with a broad cross-section of members chosen from federal and provincial government departments, the business world, the academic community, the press, international organizations and a variety of other domains, are of central importance. One of them, the National Statistics Council, is playing a general PIPES oversight role, reviewing plans and progress at six-month intervals as the project proceeds, while several other committees are also observing and offering comments. In addition, a number of federal-provincial statistical committees are keeping a close watch over the project.

3.5.1 Relevance of survey outputs

In view of the project origins and goals, a crucially important relevance issue is the extent to which particular business survey outputs are needed for purposes of the provincial economic accounts in general, and the Harmonized Sales Tax revenue allocation formula in particular. In this respect, the project is emphasizing: (i) expanded coverage in the survey system to include certain industries not previously surveyed, (ii) inclusion on survey questionnaires of additional variables and provincial breakdowns, needed for the provincial economic accounts, and (iii) increased consistency of terminology, concepts and methodology across individual survey vehicles.

3.5.2 Timeliness of survey outputs

The value of economic information depreciates rapidly. Thus, users generally believe it important that survey information be made available with minimal delay after the reference period to which the information refers. However, statisticians (those at Statistics Canada, anyway) too often give inadequate attention to users’ pleas for greater timeliness, because of their own concerns about the implicit cost of any such improvement in terms of reduced reliability of preliminary estimates and the need for larger revisions subsequently. PIPES is aiming to readjust the balance somewhat by increasing the timeliness of preliminary annual business survey results. This may mean a somewhat higher mean square revision when final estimates are produced, although efforts are of course being made to minimize any such increase. 

While practice at Statistics Canada varies considerably among annual business surveys, it is not uncommon to release results 16-18 months after the reference period and not to revise them thereafter. However, as noted in section 3.4.5 above, raw data captured from annual business survey questionnaires refer to fiscal years rather than calendar years. Conceptually, the estimation of calendar year values involves the splitting of each fiscal year value into two separate parts, corresponding to the two calendar years overlapped by the fiscal year (Figure 1 above). Two parts from adjacent fiscal years must be added together in order to derive the calendar year value. Initially, when only the first of the two adjacent fiscal year values has been obtained, calendar year values can only be estimated by projecting forward for the remaining months of the year. A year later, when the second fiscal year value is obtained, the calendar year value can be more accurately estimated from parts derived separately from the two fiscal year values.
 This implies the need for preliminary estimates, based on just one of the two fiscal year values, and revised estimates the following year, reflecting both fiscal year values. In future, we hope to release preliminary annual estimates within 12-15 months of the reference year, followed by revised and final estimates 24-27 months after the reference year.

4 The PIPES action plan

So what specifically is being done in PIPES to enhance provincial economic data quality in the various areas just discussed? The project consists of three parts: (1) creating new and upgraded household surveys, (2) building better business surveys and (3) developing the annual provincial input-output tables and income and expenditure accounts themselves. Approximately 20% of the project budget is focussed on the first item, about 72% on the second and the remaining 8% on the third. 

Three household surveys are being upgraded, the first covering homeowner repair and renovation expenditure, the second, household travel spending and the third, household purchases in general. Of these, the third is certainly the most ambitious effort, being an independent and comprehensive annual survey of the spending patterns of a probability sample of about 25,000 households. The first two surveys are smaller-scale activities carried out in conjunction with the monthly Labour Force Survey.

Improvements to business surveys are getting the largest share of attention. Under this heading, three general types of program enhancement are proceeding. 

· First, a number of new surveys are being initiated to cover gaps in the business statistics program. New surveys now under way cover construction (including 36 industries under NAICS), offices of real estate agents and brokers, lessors of real estate, food services and drinking places, taxis, couriers, aquaculture, accountants and tax preparation services, newspaper and database publishers, telecommunications services, geomatics and specialized design services, testing laboratories, employment placement services, translation services, banking and insurance. 

· Second, several existing surveys are being upgraded by reassessing and redesigning questionnaires, revamping sample designs and estimation strategies, increasing sample sizes, focussing greater effort on collection and response encouragement (including reporting burden management), making better and more extensive use of administrative data and so on. A crucial objective is to expand the amount of information being collected by these surveys in the areas of inter-provincial trade, sales by class of customer and purchases of business service inputs. Another key goal is to increase the integration of these business surveys, an objective to be realized by introducing a shared enterprise-centric (see note 19) survey philosophy, unifying questionnaire vehicles, converting survey frames to NAICS and integrating them with the central business register, harmonizing sampling, estimation and data acquisition strategies, adopting a more common approach to the use of administrative data, creating standardized micro-databases for common analytical use, and other means. 

· Lastly, important infrastructure investments are being made for the benefit of all surveys: the business register is being expanded in size, converted to NAICS and improved in quality, existing and new sources of administrative data are being developed for common use in conjunction with multiple surveys, new core response management strategies are being put in place to encourage higher response rates in across all surveys and more efficient informatics technologies are being introduced for common use.

The project will yield a full set of inter-provincial input-output tables and income and expenditure accounts for 1997 and subsequent years, with the first input-output tables due for release in the second half of 2000. New and improved surveys for 1997 are now in progress and further survey enhancements are planned for the 1998 and 1999 reference years.

5 Indicators of survey data quality

The central question raised at the beginning remains: How can it best be practically determined, in this case for a group of business surveys, whether and to what degree statistical quality is, in fact, improving over time? Because the concept of data quality is so complex and multi-dimensional, there are no easy answers to these questions. 

The problem can be viewed in terms of multiple quality-related traits observable at each stage in the survey production process. The quality of statistical outputs is seen as a complex function of the characteristics of the individual steps involved in producing those outputs. We cannot know precisely what the complex function is, but we can at least gauge variations, across time or regions, in the quality of the processes involved in each of these steps. In addition, we can use informed judgement, honed by analysis and experience, to assess the rank order of importance of the steps, within any particular survey context, from the perspective of reducing total survey error and improving relevance and client satisfaction. In other words, we can create a composite quality profile. This is the approach described in Statistics Canada’s Quality Guidelines [1987] and indeed followed broadly by most national statistical agencies.

The target set of business surveys for PIPES is summarized in Table 1. It is a diverse group and the importance of each survey to the project varies considerably.
 There are 5 surveys of retail and wholesale distribution industries, 24 surveys of business and personal services (including financial services, broadcasting and communication, among others), 9 transportation surveys, 5 surveys devoted to electricity production and research, 11 surveys of agriculture and 5 of mining, forestry and manufacturing. Nineteen surveys are conducted specifically for purposes of the Balance of Payments accounts.
 The remaining 10 include four variants to gauge capital expenditure plans and realizations, and a survey of foreign ownership and control conducted under the Corporations and Labour Unions Returns Act (CALURA).
 There are surveys as well for pension plans, research and development expenditures, and business prices. 

Many of the surveys with small populations are censuses (for example, most of the transportation surveys and the mining and electricity surveys). Some others, notably the major retail and wholesale trade surveys and some surveys of services, have fairly large populations and relatively small samples, augmented by administrative data

Table 1
Statistics Canada’s Annual Business Surveys*

	Survey Title
	Sample
Type
	Activity
Type
	Population

	Surveys of distribution

	 Retail Trade Survey
	PS
	DS
	180,120

	 Retail Chains and Department Stores Survey
	C
	DS
	1,190

	 Survey of Direct Selling in Canada
	C
	DS
	714

	 Vending Machine Operators Survey
	C
	DS
	544

	 Wholesale Trade Survey
	PS
	DS
	69,544

	Surveys of the business and personal services

	 Survey of Business Service Industries
	PS
	DS
	13,553

	 Survey of Professional Accountants
	PS
	DS
	9,534

	 Survey of Management Consultants
	PS
	DS
	21,304

	 Survey of Architectural, Engineering and Scientific Services
	PS
	DS
	10,694

	 Survey of Advertising and Related Services
	PS
	DS
	6,364

	 Survey of Employment Services
	PS
	DS
	2,899

	 Software Development and Computer Service Industry
	PS
	DS
	11,252

	 Survey of Book Publishers and Exclusive Agents
	C
	DS
	517

	 Periodical Publishing Survey
	C
	DS
	1,498

	 Motion Picture Laboratory Operations and Production/Post-Production Services
	C
	DS
	450

	 Motion Picture Theatres Survey
	C
	DS
	811

	 Film, Video and Audio-Visual Distribution and Videocassette Wholesalers Survey
	PS
	DS
	168

	 Film, Video and Audio-Visual Production Survey
	C
	DS
	1,286

	 Survey of Amusement and Recreational Services
	NPS
	CS
	17,782

	 Survey of Automotive Equipment Rental and Leasing
	NPS
	CS
	1,797

	 Survey of Real Estate and Leasing and Property Management
	PS
	DS
	18,454

	 Survey of the Insurance Business in Canada
	C
	DS
	897

	 Segmented Report of Bank and Trust Companies
	C
	DS
	63

	 Traveller Accommodation Survey
	PS
	CS
	12,249

	 Survey of Personal and Household Services
	NPS
	CS
	23,522

	 Survey of Miscellaneous Services
	NPS
	CS
	5,758

	 Telephone Statistics Survey
	C
	DS
	79

	 Radio and Television Broadcasting Survey
	C
	DS
	817

	 Cable Television Survey
	C
	DS
	861

	Surveys of transportation

	 Financial Survey of Canadian Water Carriers
	C
	DS
	286

	 Canadian Civil Aviation Survey
	C
	DS
	216

	 Railway Transportation Survey
	C
	DS
	47

	 Survey of Industries Incidental to Water Transport
	C
	DS
	668

	 Motor Carriers of Freight Survey
	PS
	DS
	2,401

	 Motor Carriers of Freight Survey, Private Trucking
	C
	DS
	527

	 Passenger Bus and Urban Transit Survey
	C
	DS
	882

	 Gas Utilities Transportation and Distribution Systems Survey
	C
	DS
	50

	 Oil Pipeline Transport Survey
	C
	DS
	45

	Surveys related to energy production

	 Electrical Power Capability and Load Forecast Survey
	C
	DS
	13

	 Electrical Power Generating Stations Survey
	C
	DS
	219

	 Electrical Power Thermal Generating Station Fuel Consumption Survey
	C
	DS
	225

	 Electrical Utility Financial Survey
	C
	DS
	55

	 Energy Research and Development Expenditure Survey
	C
	DS
	300

	Surveys of agriculture

	 Forage Seed Usage Survey
	C
	DS
	34

	 Frozen Fish Producers Survey
	C
	DS
	40

	 Fruit and Vegetable Survey
	C
	DS
	15,600

	 Fur Farm Survey
	C
	DS
	450

	 Greenhouse, Sod and Nursery Survey
	PS
	DS
	6,400

	 Honey Production, Value and Colonies Survey
	PS
	CS
	600

	 Maple Product Producers Survey
	C
	CS
	9,775

	 Millers’ Survey
	C
	DS
	15

	 Mushroom Growers’ Survey
	C
	DS
	200

	 Potato Area Yield Survey
	PS
	DS
	430

	 Seed Corn Trade Survey
	C
	DS
	25

	Surveys of mining, forestry and manufacturing

	 Census of Mines, Quarries and Sand Pits
	C
	DS
	523

	 Coal Mines Survey
	C
	DS
	33

	 Crude Petroleum and Natural Gas Survey
	C
	DS
	550

	 Survey of Forestry
	NPS
	CS
	7,504

	 Survey of Manufactures
	NPS
	CS
	32,718

	Surveys for the Balance of Payments

	 Great Lakes - St. Lawrence Seaway Shipping Transactions Survey (BP20)
	C
	DS
	11

	 International Transactions in Services Survey (BP17, BP21S, BP21SQ)
	NPS
	DS
	3,289

	 Investment in Canada by Non-Canadian Corporations Survey (BP22)
	NPS
	DS
	144

	 Particulars of Selected Issues of Funded Debt and Foreign Bank Borrowing (BP25)
	NPS
	DS
	22

	 Survey Insurance Company Financial Dealings with Foreign Affiliates (BP27)
	C
	DS
	126

	 Survey Insurance Company Financial Dealings with Foreign Head Offices (BP28)
	C
	DS
	188

	 Survey of Canadian Corporate Structures (BP-53)
	NPS
	DS
	2,004

	 Survey of Canadian Investment in Non-Canadian Corporations (BP60)
	NPS
	DS
	15

	 Survey of Capital Invested Abroad by Canadian Enterprises (BP59)
	NPS
	DS
	1,956

	 Survey of Capital Invested in Secondary Foreign Companies by Enterprises (BP59S)
	NPS
	DS
	52

	 Survey of Cargo, Earnings and Expenses of Non-resident Ocean Vessels (BP24)
	C
	DS
	68

	 Survey of Imports of Crude Petroleum and Other Shipping Operations (BP26)
	C
	DS
	9

	 Survey of Investment in Canada of Non-Canadian Partnerships (BP61)
	C
	DS
	5

	 Survey of Selected Issues of Funded Debt and Foreign Bank Borrowing (BP55)
	NPS
	DS
	70

	 Survey of the Geographical Distribution of Capital (BP52)
	NPS
	DS
	6,779

	 Survey of the Geographical Distribution of Long-term Bank Debt (BP56)
	NPS
	DS
	20

	 Survey of Transactions of Foreign Airlines with Residents of Canada (BP58)
	C
	DS
	55

	 Survey of Trust and Mortgage Loan Companies’ Transactions with Non-residents (BP29)
	C
	DS
	23

	 Transactions between Canada and Other Countries Survey (BP21)
	NPS
	DS
	5,055

	Other surveys

	 CALURA Corporations Survey
	C
	CS
	~75,000

	 Capital Expenditure Survey – Actual
	PS
	DS
	445,765

	 Capital Expenditure Survey – Preliminary Actual
	PS
	DS
	445,765

	 Capital Expenditure Survey – Preliminary Forecast
	PS
	DS
	445,765

	 Capital Expenditure Survey – Revised Forecast
	PS
	DS
	445,765

	 Canadian Telecommunications Plant Price Index Survey
	NPS
	DS
	24

	 Consulting Engineering Services Price Indexes Survey
	NPS
	DS
	NA

	 Local Government Waste Management Survey
	NPS
	DS
	1,520

	 Survey of Pension Plans in Canada
	C
	CS
	15,429

	 Survey of Research and Development in Canada
	C
	DS
	950

	*Key: DS – direct survey; CS – combined survey; C – census; PS – probability sample; NPS – non-probability sample; 
 CALURA – Corporations and Labour Unions Returns Act; BP – Balance of Payments; NA – not applicable.


The statistical quality of this group of surveys is examined by posing a number of questions about the traits of their component processes – questionnaire development and testing; frame maintenance and improvement; sample design and selection; contact, collection and data capture; respondent relations; edit, imputation and allocation; use of auxiliary information and administrative data; estimation and calendarization; analysis and dissemination; and statistical revisions. A limited set of questions was asked for each of the 88 annual business surveys listed in Table 1, for the survey realization in the reference year immediately prior to PIPES, 1996. The results revealed some of the comparative strengths and weaknesses of each survey, and also demonstrated the difficulties involved in comparing diverse and semi-independent statistical programs. 
Table 2 provides illustrative and partial quality profiles resulting from this review, for three particular surveys.
 The first two are important, high quality surveys, although there is of course no doubt they have room for improvement. The third case is a small-budget survey, previously considered of relatively low importance but now a bigger priority under PIPES. 

· The Survey of Manufactures (Table 2.A) is a large and vital program at Statistics Canada, one especially important for purposes of constructing input-output tables. Among its many strengths are its relatively big sample size, good response rate, extensive integration with administrative data, standard statistical unit, full provincial coverage and quality control procedures for manual operations. Specific areas where significant improvement will be possible when additional resources are devoted to the program include moving to full integration with the central Business Register, probability sampling, calendarization and possibly some gains in timeliness.

· The Railway Transportation Survey (Table 2.B), the second example, is a case where the population is small, the survey is a full census and the frame is based on special lists. There are good reasons to believe the data from this small survey are accurate, but the lack of integration with the central Business Register and the long release lag are areas where improvements could potentially be realized.

· The third example, the Survey of Personal and Household Services (Table 2.C), is a case where data quality is rather poor, because of the program’s low priority before PIPES and consequent small budget. The program relies heavily on administrative data and its sample is tiny, intended mostly for providing structural information in the form of ratios. The non-probability sample covers a few units drawn from a divisional list and does not lend itself at all to the estimation of population values. Frame integration, statistical units and calendarization are important issues, as for several other business surveys. This is an obvious target for quality improvement under PIPES. 

These three cases illustrate the considerable diversity that exists within the set of surveys listed in Table 1. Some are very broad in scope and others quite narrow; a few have large samples and many have small ones; most have fairly good response rates but a few do not; some are tightly integrated with others in the set (using a common frame and statistical unit, for example), while others assert a strong individuality; many have effective, well-tested questionnaires but this is not true for them all; most have quality control procedures in place for manual operations (though attributes vary) but some have virtually none; many have unresolved calendarization problems; most have good response rates but some do not; and so on. 

The plan is to compile survey profile information of this general nature each year, in order to track changes in comparable survey characteristics across time. The hope and expectation is that data accumulated via this “survey of surveys” database will facilitate an assessment of quality change among the full set of annual business surveys, once PIPES begins to yield substantial results. 
Table 2.A
Survey Characteristics for the 1996 Annual Survey of Manufactures

	Survey characteristic
	Value

	1.
	Survey name?
	Survey of Manufactures

	2.
	Primary survey variable?
	Value of manufacturing shipments

	3.
	Source of the survey frame?
	Divisional list + Business Register

	4.
	Statistical unit?
	Establishment

	5.
	Size measure?
	Gross business income

	6.
	Size cut-off value?
	$30,000

	7.
	Target geography?
	All 12 provinces and territories

	8.
	SIC-80 codes covered?
	11-39

	9.
	Estimated units not covered on the frame?
	22,000 establishments

	10.
	Classification errors estimated?
	Yes (Business Register quality control methods)

	11.
	Type of statistical activity?
	Combined survey (integrates tax data)

	12.
	Type of sample?
	Non-probability sample

	13.
	Population size?
	54,718 establishments (including est. undercoverage)

	14.
	Sample size?
	21,285 establishments (excluding tax data records)

	15.
	Target coefficient of variation?
	0% for primary variable (combined survey + tax data)

	16.
	Response rate?
	92%

	17.
	Quality control for data capture?
	Yes (Operations Branch quality control methods)

	18.
	Quality control for data collection?
	Yes (Operations Branch quality control methods)

	19.
	Edit counts available and monitored?
	No

	20.
	Number of units fully imputed?
	1,723 establishments

	21.
	Percentage of estimate from imputed data?
	5%

	22.
	Is there a corresponding sub-annual survey?
	Yes

	23.
	Release lag for preliminary estimates?
	Not applicable (no preliminary estimates)

	24.
	Release lag for final estimates?
	Varies between 330 and 480 days (release by industry)

	25.
	Mean square percentage revision?
	Not applicable (no preliminary estimates)

	26.
	Auxiliary data used for imputation or other reasons?
	Yes – for imputation

	27.
	Administrative data used to supplement survey data?
	Yes – for units not surveyed

	28.
	Target universe fully covered by admin. data file?
	Yes

	29.
	Data collected for fiscal or calendar years?
	Fiscal years

	30.
	Calendarization performed?
	No


Table 2.B
Survey Characteristics for the 1996 Railway Transportation Survey

	Survey characteristic
	Value

	1.
	Survey name?
	Railway Transportation Survey

	2.
	Primary survey variable?
	Operating revenue

	3.
	Source of the survey frame?
	Divisional list and Transport Canada

	4.
	Statistical unit?
	Statistical company

	5.
	Size measure?
	Not applicable

	6.
	Size cut-off value?
	Not applicable

	7.
	Target geography?
	All 12 provinces and territories

	8.
	SIC-80 codes covered?
	45 (partially)

	9.
	Estimated units not covered on the frame?
	0

	10.
	Classification errors estimated?
	No 

	11.
	Type of statistical activity?
	Direct survey

	12.
	Type of sample?
	Census

	13.
	Population size?
	57 statistical companies

	14.
	Sample size?
	57 statistical companies

	15.
	Target coefficient of variation?
	0%

	16.
	Response rate?
	100%

	17.
	Quality control for data capture?
	Yes

	18.
	Quality control for data collection?
	Yes

	19.
	Edit counts available and monitored?
	No

	20.
	Number of units fully imputed?
	0

	21.
	Percentage of estimate from imputed data?
	Not available

	22.
	Is there a corresponding sub-annual survey?
	No

	23.
	Release lag for preliminary estimates?
	Not applicable (no preliminary estimates)

	24.
	Release lag for final estimates?
	525 days

	25.
	Mean square percentage revision?
	Not applicable

	26.
	Auxiliary data used for imputation or other reasons?
	No

	27.
	Administrative data used to supplement survey data?
	No

	28.
	Target universe fully covered by admin. data file?
	Not applicable

	29.
	Data collected for fiscal or calendar years?
	Calendar years

	30.
	Calendarization performed?
	Not applicable


Table 2.C
Survey Characteristics for the 1996 Survey of Personal 
and Household Services

	Survey characteristic
	Value

	1.
	Survey name?
	Survey of Personal and Household Services

	2.
	Primary survey variable?
	Total revenue

	3.
	Source of the survey frame?
	Divisional list 

	4.
	Statistical unit?
	Legal entity

	5.
	Size measure?
	Gross business income

	6.
	Size cut-off value?
	$250,000

	7.
	Target geography?
	All 12 provinces and territories

	8.
	SIC-80 codes covered?
	97

	9.
	Estimated units not covered on the frame?
	Not available

	10.
	Classification errors estimated?
	No 

	11.
	Type of statistical activity?
	Combined survey

	12.
	Type of sample?
	Non-probability sample

	13.
	Population size?
	23,522 legal entities

	14.
	Sample size?
	126 legal entities

	15.
	Target coefficient of variation?
	Not available

	16.
	Response rate?
	87%

	17.
	Quality control for data capture?
	Yes (Operations Branch quality control methods)

	18.
	Quality control for data collection?
	Yes (Operations Branch quality control methods)

	19.
	Edit counts available and monitored?
	No

	20.
	Number of units fully imputed?
	Not applicable (no imputation)

	21.
	Percentage of estimate from imputed data?
	Not applicable (no imputation)

	22.
	Is there a corresponding sub-annual survey?
	No

	23.
	Release lag for preliminary estimates?
	Not applicable (no preliminary estimates)

	24.
	Release lag for final estimates?
	365 days

	25.
	Mean square percentage revision?
	Not applicable 

	26.
	Auxiliary data used for imputation or other reasons?
	No

	27.
	Administrative data used to supplement survey data?
	Yes

	28.
	Target universe fully covered by admin. data file?
	Yes

	29.
	Data collected for fiscal or calendar years?
	Fiscal years

	30.
	Calendarization performed?
	No


6.
Conclusion

For a national statistical agency, maintaining and improving statistical quality is an eternal balancing act. 
 Budgets are always constrained, statistical needs and objectives are always changing and there are a great many trade-offs to be considered. Should the marginal unit of free resources be used to develop new statistical products or to improve the quality of existing ones? If the latter, which product(s) should be improved? Given that a particular product is to be improved, which part(s) of its production process are most in need of attention – Questionnaire design? Frame quality? Sample design? Sample size? Nature and extent of survey follow-up? Edit and imputation? Other aspects of the survey? The need for larger sample sizes and additional statistical detail must be balanced against concerns from respondents about reporting burden. Reliability of preliminary statistical estimates often must be compromised in exchange for improved timeliness, implying a need for subsequent revisions, and the best choice along the reliability-timeliness trade-off curve is debatable. These are labyrinthine questions with numerous, inter-related and constantly changing facets, and there are no definitive answers. The most effective way for a statistical agency to deal with them is to cultivate a corporate culture and organizational structure that brings good, flexible, collaborative judgement to bear from a wide range of people – clients, survey respondents, managers, analysts and technical experts. But there will always be doubts about whether the particular balance achieved is quite right.

Statistics Canada’s Project to Improve Provincial Economic Statistics is focussed on improving the set of business and household surveys that are needed to produce Canada’s provincial income and expenditure accounts and input-output tables. In this context, quality improvement means upgrading individual surveys, enhancing the integration of statistical programs and launching new surveys. The project budget is, of course, constrained and the environment in which the project is operating will not allow a substantial net increase in survey response burden. An approach is needed that puts more emphasis than previously on collecting complete survey results from the large and complex enterprises and exploiting administrative data sources to the fullest, while minimizing survey activity focused on small business.

This paper has discussed quality-related factors that are being taken into account in planning and conducting the project, and has outlined a broad quality assessment framework within which the project results will be evaluated. The framework needs further work, unquestionably. We expect its future evolution will benefit both from experience within the project itself and from the progress being made in developing and testing data quality evaluation methods in other statistical agencies around the world.
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Notes


� The author, the manager for the project discussed in the paper, can be reached at the following addresses and phone numbers: Statistics Canada, 13th floor, B7, Jean Talon Building, Tunney’s Pasture, Ottawa, Ontario, Canada, K1A 0T6. Internet: smitphi@statcan.ca. Telephone: 613-951-6590. Telecopier: 613-951-0411.


� The author would like to thank, without adversely implicating, Ed Bunko, Karen Hall, Frances Laffey, Albert Meguerditchian, Don Royce, Debi Soucy and Stewart Taylor for comments on earlier drafts of this paper.


� Canada is made up of ten provinces and two territories. In 1997 the largest provinces, Ontario, Quebec, British Columbia and Alberta, accounted for 40.5%, 21.7%, 12.8% and 11.8% of Canadian gross domestic product respectively. Saskatchewan and Manitoba each represented somewhat more than 3% of GDP, Nova Scotia and New Brunswick between 2 and 3% each, Newfoundland 1.3% and Prince Edward Island just 0.3% of GDP. The two territories, Northwest Territories and Yukon, accounted for 0.3% and 0.1% of GDP respectively.


� Input-output tables are a principal component of the international System of National Accounts. They record, in considerable detail, the values of various goods and services produced as outputs by industries, the values of various goods and services used by industries to produce their outputs and the final demands of consumers, governments and non-residents for goods and services. See United Nations et al [1993].


� The new tax, which took effect on April 1, 1997, has a common base and a rate of 15%, of which 8% is attributable to the provinces and 7% to the federal government. Revenue Canada, the national tax collection department, administers the tax. The same tax exists as well in the other provinces and territories, except that only the federal rate of 7% applies. All of the other provinces have their own distinct sales taxes and their own tax collection departments to administer them, except for Alberta which has no sales tax. These provincial sales taxes apply mostly to goods, whereas the Harmonized Sales Tax applies to both goods and services.


� The formula calculations approximate the net revenues collected in each province. The tax base is decomposed into four elements, of which the largest by far are consumer spending and residential housing expenditure (the other two are business intermediate outlays and purchases of public sector bodies, together accounting for about 15% of the total). Information from Statistics Canada’s system of provincial accounts is used to estimate the size of these bases. Taxable proportions by commodity group, tax rates and an aggregate calibration factor are applied to these bases, yielding estimated revenues for each province. Actual revenues collected are distributed among the four governments based on the estimated revenue shares.


� Although only three provinces are party to the Harmonized Sales Tax at the present time, the federal government hopes others will eventually join the arrangement. This is one important reason why PIPES covers all 12 provinces and territories, and not just the three tax-harmonized ones. In addition, because of the preponderance of large, multi-provincial enterprises and the importance of inter-provincial trade in the Canadian economy, it would be impractical for Statistics Canada to carry out the project for only three provinces. Perhaps most importantly, while the Harmonized Sales Tax is the primary impetus for PIPES, there are many other reasons why Canada needs improved provincial economic statistics at this historical juncture. These could not be addressed if the project were confined to only three relatively small provinces.


� The input-output industries will be defined in a manner consistent with the new North American Industrial Classification System (NAICS), which takes effect in Canada for the 1997 reference year (see Statistics Canada [1998]). That system includes some 920 industries at its most detailed, six-digit level. The input-output industries are higher-level aggregates of these industries.


� The international Harmonized Commodity Description and Coding System (HS) is the definitional basis for commodity statistics at Statistics Canada and the Canadian Standard Classification of Goods is an extension of the HS. A Canadian Standard Classification of Services is under development that will be consistent with the detailed classes of the United Nations Central Product Classification, but with more detail. These standard classifications will be the basis for the goods and services categories in the provincial input-output tables


� The Statistics Canada business survey data model centres around business enterprises, consisting of one or more statistical companies, in turn consisting of one or more establishments, in turn consisting of one or more locations. Statistical companies often (in roughly half the cases) align well with legal entities, for which tax data are available. For definitions and further explanations, see the introductory chapter to Statistics Canada [1998].


� While nonemployer businesses were excluded from the central business register prior to 1997, they were nevertheless taken into account in some statistical programs that maintained their own separate business lists and/or that used income tax data for nonemployer businesses. Surveys of agriculture and retail trade, covering industries where nonemployer businesses are especially important, are good examples. 


� Quality assessments for the National Income and Expenditure Accounts and National Input-Output Accounts are reported in Statistics Canada [1990] and [1996]. These assessments are subjective in nature, with judgements about quality based on information pertaining to the source data. A recent study of the size of Canada’s underground economy, viewed from a national accounting angle, provides additional information about national accounts data quality (Statistics Canada [1994a]).


� See, for example, Fellegi and Sunter [1974], Andersen, Kasper and Frankel [1979], Groves [1987], [1989], [1991], Dutka and Frankel [1991] and Kasprzyk [1997].


� Statistics Canada’s broad policies with respect to data quality criteria, assessment and documentation are summarized in Statistics Canada [1987], [1992], [1993], [1994b] and [1995].


� Business enterprises are classed in two categories: Complex enterprises have establishments in more than one province and/or in more than one industry, and/or they consist of more than one legal entity. Simple enterprises have all of their establishments in the same province and industry and consist of a single legal entity. Income tax data provide a fairly complete picture for the simple enterprises, whereas for the complex ones additional information must be sought via surveys if industrial and/or provincial breakdowns are to be produced. In Canada, complex enterprises account for only about 0.3% of all enterprises, yet they are responsible for 45% of the gross business income of all business enterprises and 29% of total employment.


� For more information on the corporate income tax redesign, see the Revenue Canada World Wide Web site on the Internet at http://www.rc.gc.ca.


� The cost to the larger provinces is relative but not necessarily absolute, since in some cases total sample sizes are being increased. It is a slight cost in any case.


� Recently Revenue Canada adopted a single business number system, permitting all administrative records for a particular enterprise (for income tax, sales tax, Customs, payroll deductions and other purposes) to be linked together. This innovation carried enormous benefits for the statistical system generally and the business register in particular.


� In the status quo survey system, attention focuses primarily on the establishment rather than the enterprise. There is little recognition of the fact that several establishments, perhaps in different industries and provinces, can be interrelated by virtue of being owned by the same enterprise. The enterprise-centric approach to business surveys involves collecting together the questionnaires for the various establishments and administering the survey at the enterprise level. It means verifying that the information provided for each establishment is consistent with, or consolidates correctly to, the enterprise totals. It means designing samples so that if one of an enterprise’s establishments is sampled, then the others are sampled too. And it usually means dealing with the enterprise headquarters as the primary collection entity. Over half of total business revenue in Canada is accounted for by enterprises with more than one establishment (including many enterprises that are “complex”), so this shift to an enterprise-centric philosophy has profound implications.


� An ancillary unit produces services is support of the market-oriented activity of more than one establishment within the same enterprise, and is a cost centre or discretionary expense centre for which cost data such as labour compensation and depreciation can be reported by the business.


� Statistics Canada’s “key provider manager” program is modelled on a very successful program of a similar nature implemented some years ago by the Australian Bureau of Statistics.


� Larger enterprises are generally better staffed and equipped to respond to survey questionnaires than smaller enterprises and the associated burden on them is relatively, though not absolutely smaller.


� The exception is surveys that are specifically designated as voluntary, but there are few in this category.


� The old business register contained about 0.9 million of the approximately 3.5 million businesses that exist in Canada – all of the employer businesses but none of the  nonemployers. The new business register, when its expansion is completed later this year, will contain about 2.1 million businesses. Those still excluded will be unincorporated nonemployer businesses with annual gross business income of less than Can $30,000.


� When available, monthly or quarterly survey data can be used to estimate intra-year seasonal patterns for splitting the fiscal year values, and to project for the remainder of the calendar year. When sub-annual data are not available, calendar year values can be estimated on the basis of trends in neighbouring records covering businesses whose fiscal years correspond more closely to the calendar year. 


� The primary factor in ranking the surveys’ importance from the perspective of PIPES is their utility for purposes of building the provincial input-output tables and the extent to which the commodities they cover are taxable under the Harmonized Sales Tax. Thus, for example, the surveys of retailing, manufacturing and services production have high priority, while those of agriculture and the Balance of Payments do not (food and exports are not subject to the HST).


� The results from these surveys are used as inputs to the Balance of Payments estimates, but are not directly published. Many of them aim to cover businesses of significant size that are engaged in particular types of transactions with non-residents, a rather unstable population.


� The Corporations and Labour Unions Returns Act requires corporations with annual gross revenue exceeding $15 million, or assets exceeding $10 million, or long-term debt or equity owing directly or indirectly to non-residents exceeding a book value of $200,000, to file a schedule of ownership information with Statistics Canada.


� The summary in Table 2 deals with a subset of the questions asked. Additional questions, involving more detailed information not lending itself to short summary (population, sample size and response rates by province, for example), are omitted, as are some questions that proved to be too difficult or onerous for many survey managers to answer. The exercise is regarded as a learning process. Improvements will be made to this internal “survey of surveys” in subsequent editions.


� Fellegi [1981] observes that the usual industrial or consumer’s model of quality assessment does not work well for statistical products. Statistical quality evaluation simply cannot be done post facto by examining the finished product. There is no external yardstick available. Rather, quality can only be assessed by studying the various stages of the statistical production process itself. Further, since statistics are put to a multitude of diverse uses, an adequate level of quality for one may be inadequate for another. Statistical quality is necessarily a matter of relativity and balance among conflicting objectives.
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