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ABSTRACT  
 
Statistics Canada has recently put into place the Integrated Business Statistics Program (IBSP) as a common 

framework to process its business surveys.  One aspect of this new system has been to introduce an active 

collection strategy to improve efficiency, data quality and to lower costs.  The Quality Indicator and Measure 

of Impact (QIMI) collection management tool was built to facilitate this.   There have, however, been a number 

of challenges in turning a theoretical tool into a practical system.   In this paper we explore some of the 

challenges faced including the impact of misreported values, small domains and sparsely reported variables. 
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RÉSUMÉ 
 
Statistique Canada a récemment mis en place le programme intégré de la statistique des entreprises (PISE) 

comme cadre commun pour traiter ses enquêtes auprès des entreprises. Un aspect de ce nouveau système a été 

l'introduction d'une stratégie de collecte active pour améliorer l'efficacité, la qualité des données et pour réduire 

les coûts. Pour faciliter ceci, l'outil de collecte Indicateur de qualité et mesure de l'impact (QIMI) a été 

développé. Par contre, il y a eu plusieurs défis lors de la transformation d'un outil théorique en un système 

pratique. Dans cet article, nous explorons quelques-uns de ces défis dont l'impact des valeurs erronées, des 

petits domaines et des variables rarement rapportées 
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1. INTRODUCTION 
 

At Statistics Canada, the last three years has seen the introduction and growth of the Integrated Business 

Statistics Program (IBSP).  The aim of this program is to achieve greater efficiency in processing Statistics 

Canada’s business surveys while maintaining or improving the quality of data.  This program will 

standardize processes and methods for over 120 surveys, of which 60 have currently been integrated.  A 

key component of the IBSP design is an active collection management tool which is used to provide regular 

updates to collection on follow-up priorities. The tool does this by assessing data quality for key estimates 

and prioritizing the collection of units with the greatest potential for impact on quality. This paper will 

discuss the trial run of the active collection management tool for reference year 2014 in terms of outcomes 

and problems which were found, and steps which will be taken to resolve these issues. 
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2.   ACTIVE COLLECTION MANAGEMENT TOOL 

The IBSP system uses a nonlinear progression as explained in Turmelle et al.(2012).   Rather, the circular 

approach of rolling estimates is used where the treatment of data begins shortly after the beginning of 

collection.   At regular intervals during collection the current data set is treated as if it was the complete 

collection of the survey; edits are run, imputations are made and finally all the necessary estimates for the 

survey are created.   It is at this point that the active collection management tool, QIMI, is used.    

Prior to the commencement of collection, key estimates are chosen for the survey. The key estimates are 

composed of a small number of key variables, the essential variables for the survey for analysis and 

dissemination, crossed with key domain variables such as industry and province.  Before the start of the 

survey, a table giving the relative importance of each key estimate is created using a macro historical file.  

For full details please see Turmelle et al. (2014).   This table is used to weight key estimates so that the 

most important are prioritized for collection.  Quality indicators and quality targets are then chosen for each 

key estimate with targets being more stringent for estimates with greater importance. Currently, all key 

estimates use an indicator measuring the proportion of the estimate based on reported values (see Godbout 

et al., 2011 for other suggested indicators).   In the future, multiple indicators could be combined (this will 

be done for 2015), or different indicators used for different variables.   

In IBSP, rolling estimates are run at regular intervals during the collection period.   This involves taking a 

snapshot of the data collected at a point in time, performing all necessary edits on the data, imputing for all 

missing data and finally creating the set of estimates for the survey. QIMI then extracts all key estimates 

and calculates the value of the quality indicator(s) for each estimate.  Let K denote the set of all key 

estimates for the survey. The key variable response rate quality indicator for the 𝑘th key estimate, defined 

based on key variable  𝑦 and key domain 𝑑, would be calculated using the weight (𝜔𝑖), the response or 

imputed value (𝑦𝑖,𝑘) and the response indicator (𝑟(𝑦)𝑖,𝑘) for each unit 𝑖. 

𝑄𝐼𝑘 =
∑ 𝑟(𝑦)𝑖,𝑘 𝜔𝑖𝑦𝑖,𝑘𝑖𝜖𝑑   

∑ 𝜔𝑖𝑦𝑖,𝑘𝑖𝜖𝑑   
      .                                                                  (1) 

For each unit 𝑖, a measure of impact (𝑀𝐼𝑖,𝑘) for each key estimate 𝑘 where 𝑟(𝑦)𝑖,𝑘 = 0 is calculated as its 

contribution to the 𝑄𝐼𝑘( as above) were the unit to be collected. These local measures of impact are then 

combined across key estimates into one global measure of impact (GMI) for each unit 𝑖. This calculation 

uses the relative importance of key estimates (𝐹𝐼𝑘) and the distance between the quality indicator and 

quality target (𝑄𝐷𝑘) as in Turmelle et al. (2014), where 𝑄𝐷𝑘is 0 if the quality target for a key estimate 𝑘 

has been achieved. 

𝐺𝑀𝐼𝑖 = √
∑ (𝐹𝐼𝑘𝑄𝐷𝑘𝑀𝐼𝑖,𝑘)𝑘∈𝐾

2

∑ 𝐹𝐼𝑘
2

𝑘∈𝐾

                                                          (2) 

Once a global measure of impact is calculated for each unit, the units are ranked in decreasing order and 

this new priority list for follow up is sent to collection.   To help plan a follow-up strategy the list is divided 

into five groups of decreasing priority, with groups 1 to 3 covering 30% of units. This top 30% of units will 

receive the majority of follow up during the active contact period of collection. By running rolling estimates 

and hence QIMI at regular intervals, the priority list for collection will always include the units which have 

the most significant impact on the quality of the survey.  This makes collection more efficient and may 

allow active collection to end earlier once an acceptable number of key estimates have reached their quality 

targets. 



 

 

 

3. IMPACT OF THE COLLECTION MANAGEMENT TOOL 

During the summer of 2015, a number of business surveys at Statistics Canada were in collection for 

reference year 2014.  As part of a very new system, there were issues that prevented QIMI from being run 

for surveys until the last two months of the collection period. Initial priority lists were created using 

predicted values of key variables only at the Canada level. In total, QIMI was run, verified and priority lists 

created for thirty two surveys.  Due to some unexpectedly large reported values caused by units reporting 

in dollars instead of thousands of dollars and the challenges to fix issues in a prompt manner, only three 

surveys used QIMI to actively control collection while the remaining surveys used the original priority lists 

that were created.  It was found, as intended, that surveys units which were expected to contribute to key 

estimates where the quality indicator was far from its target rose to higher positions on the priority list.  The 

table below shows how the priority of units changed for one survey between the initial priority list based 

on predicted values and the priority list from the first run of QIMI.   A number of units that initially had 

low priority for collection moved to top priority with some units that were originally in the first two priority 

groups moved to low priority groups.  It should be noted that the first QIMI list was produced after a 

significant proportion of units had already been collected.  

  Initial Priority Groups created before collection   

First QIMI list 

Priority Groups 1 2 3 4 5 Total 

1 0 3 3 4 2 12 

2 2 0 2 8 12 24 

3 5 8 2 3 18 36 

4 4 12 13 22 22 73 

5 2 2 11 37 44 96 

Already Collected 27 57 91 170 228 573 

Total 40 82 122 244 326 814 

 

Table 1. Comparison of counts from the initial collection priority list created with predicted values with 

those from the first list created by QIMI for one survey  

Three surveys did use the collection management tool for the last six weeks of active collection.   For these 

surveys there was no evidence of negative impact on either the unweighted or weighted overall collection 

response rate for the survey as a whole once QIMI began.   

Table 2 compares key estimates with outstanding priority 1 units in the first run of QIMI but collected by 

the last run of QIMI against key estimates that had no such units which were collected. It was found for all 

three surveys that the reprioritization of units resulted in a number of key estimates with low response rates 

having significant improvements in their response rates even over this short time period. Key estimates 

without a priority 1 collected unit showed less improvement, showing that QIMI was successfully targeting 

units with large impact on the surveys. Thus, although the whole survey response rates did not appear to 

have been impacted by the addition of QIMI, there were improvements in the weighted response rate for 

key estimates.  

 



 

 

Survey 

(Number 

of Key 

Estimates) 

Key estimates with 

response rates below the 

Quality Targets (containing 

collected priority 1 

units/no collected priority 

1 units) 

Percentage  with significant 

improvement in response 

rate(containing collected 

priority 1 units/no collected 

priority 1 units) 

Percentage where response 

rate surpassed Quality Target 

by last (containing collected 

priority 1 units/no collected 

priority 1 units) 

1  (78) 18 / 13 83% / 15%   39% / 23% 

2  (198) 13 / 82  31% / 11%   15% / 9% 

3  (156) 48 / 14 46% / 29% 29% / 29% 

 

Table 2.  Impact of collected QIMI priority 1 units on domains with poor response rates for 3 surveys. 

Comparison of key estimates not meeting quality targets which included units which were priority 1 in the 

first QIMI run but later collected versus other key estimates not meeting quality targets. 

 

4. CHALLENGES FOR THE COLLECTION MANAGEMENT TOOL. 

As with any new tool that has been put into practice from a theoretical framework, QIMI has experienced 

some issues in its first year of implementation.   The issues varied from unexpected data problems to domain 

and variable issues. 

4.1 Data Issues 

When QIMI was first run in the IBSP, issues arose with data which were not anticipated in the theoretical 

framework of the tool. Some of these issues were limited to very few cases, for instance problems with 

units that due to structural changes had multiple reporters to Statistics Canada.  These kinds of technical 

problems were dealt with by the IBSP programming team by changing the QIMI program so that units were 

not mistakenly listed for follow up. 

It had also been assumed that no key variables would be chosen which could legitimately take on negative 

values. Previously, when a priority list based solely on predicted values had been used, this was not an 

issue. However, when QIMI was used with key variable weighted response rates as the main quality 

indicators, a respondent who reports a negative value for a key estimate would have the undesirable effect 

of lowering the value of the quality indicator.  As this problem occurred with only one survey, the problem 

was resolved by excluding variables which can take on both positive and negative values from being chosen 

as key variables. As more surveys join the IBSP, new indicators which can accept negative values may 

need to be created. 

A third issue which could have a huge impact on active collection was when respondents replied using 

incorrect measurement units.   A number of Statistics Canada surveys ask for responses in thousands of 

dollars rather than dollars.   Most cases where respondents reply incorrectly in dollars will be caught by 

edits, but for a variety of reasons it is possible for responses with this problem to make it through to 

processing.   The current outlier methodology in the IBSP system does not change the value of outliers 

automatically, but rather reweights for estimation purposes and excludes them from being used for 

imputation.   Units with very large discrepancies will then be caught by analysts and the values may be 

manually changed.  However, for the active collection management tool, this treatment of outliers is 

insufficient as it requires that analysts correct large misreports throughout the collection period.   Misreports 

that are approximately a thousand times too large can easily increase the value of a response rate quality 

indicator to the point where it would surpass its quality target.  This would effectively deprioritize other, 



 

 

potentially more important, units which would respond to the key estimate.   It was seen for some of the 

surveys that a misreport of this nature would have meant no further collection for one of the provinces. As 

a result and in order to minimize the risk of having a negative impact on collection, QIMI for most surveys 

was only tested rather than put into production.  For the three surveys that used the active collection 

management tool, responded data were monitored to ensure any incoming large misreport was quickly 

addressed.  To alleviate the situation, a new outlier replacement process has been put in place within the 

active collection management tool for reference year 2015. 

4.2 Small Domain Issues 

Surveys at Statistics Canada are frequently tasked with not only providing statistics at the national level but 

also with publishing or providing provincial data.  Sometimes it is also necessary to produce estimates at 

different industry levels or for different industry groups.  As Canada’s provinces and industries vary greatly 

in size, the number of sampled units within domains can differ significantly, however good quality data is 

needed for all provinces.   QIMI tries to control for differing sizes of domains so that the data for all domains 

is of acceptable quality.  Domain size was found, in practice, to still have a major impact on the prioritization 

of units. 

For key estimates where only a few units are in sample, due to the low number of total units in that domain, 

some of the local measures of impact will be quite large.  For instance, in the case where only two units are 

in the domain, one must necessarily contribute at least 50% of the response, and thus have a very large local 

measure of impact. This large local measure will increase the unit’s global measure of impact significantly.  

Thus in practice, sometimes tiny companies would be prioritized over large companies active in many 

different provinces.  This is useful in terms of ensuring a good collection for the small domain, but given 

limited resources, may have a negative impact on collection overall by diminishing the importance of 

collecting other domains.  As such, some surveys have needed to reconsider their choice of key domains, 

to ensure that an undue quantity of effort was not being put into collecting data which was unlikely to be 

published due to confidentiality issues.  For other surveys it was more efficient to change our calculation 

of factors of importance (Turmelle et al. 2014) in order to significantly decrease the contribution of small 

domains to the overall measure of impact for a unit. 

4.3 Sparse Variable Issues 

There were two main issues that were seen with sparse variables during the first test run of QIMI. The first 

is very similar to the problem that is seen for small domains.  When a variable is sparsely reported in a 

particular domain, for instance by less than 10% of the population, most units in the domain will have a 

local measure of impact of zero for the key estimate.  This means that the few units which do report the 

variable are responsible for a large proportion of this key estimate. Thus their local measures of impact tend 

to be quite large, even if of themselves they are small reporters at the Canada level.  As explained for small 

domains, if one of the local measures of impact is extremely large for a unit, this can have a large impact 

on the unit’s global measure of impact.  This is particularly true for surveys where respondents tend to 

report only in a single domain.  The weighting between different key estimates may not be enough to 

compensate for the large local measures that result for these rarely reported key estimates. As such surveys 

should only include rarely reported variables in their key estimates if they are essential to the survey or if 

they are restricted to being key only in domains where the response rates are higher. 

A further complication which can arise for rarely reported variables, is the quality of prediction at the unit 

level.  Normally for surveys the quality of predicted values at the micro level is considered less important 

than the quality at the macro level, as data is usually only disseminated at the macro level.   However, in 

the case of QIMI where the priority of collection depends on a unit’s expected contribution to the survey, 



 

 

errors in predicted values can have a large impact on the final quality of collection.   In particular if it cannot 

be well predicted which of the units will report a variable then it is quite possible that units which will 

report nothing for the variable will receive a considerable amount of collection effort. On the other hand, 

units which would have reported non zero amounts have little or no effort put into their collection.  As such 

it is particularly important that sparsely reported variables be well predicted.  Thus, surveys have been 

advised to avoid including variables with few respondents in their key estimates, unless there is a high level 

of confidence in the predictions of who will respond.  

5. CONCLUSIONS 

As a result of the issues which were found with the active collection management tool a number of changes 

have been made for future collection periods. In large part, these changes have required a deeper 

understanding of the process on the side of subject matter data analysts, so that the choice of survey’s key 

estimates could be improved.  This has resulted in many surveys reducing key estimates to those with 

reasonably sized domains and for which good predictions at the individual level can be made.  The addition 

of a second quality indicator which compares the predicted to reported values will also provide improved 

data quality. It will help analysts to quickly identify problematic units, and prioritize these units for specific 

collection follow-ups directed at correcting misreported values.  The addition of an outlier removal 

procedure for the QIMI process will ensure that erroneous responses do not have a serious impact on the 

collection of a survey. 

QIMI is however still in the early stages and will be examined closely for the next few years. The test run 

of QIMI has shown that it is a tool that can work in practice and ensure better collection rates across survey 

domains.  As the platform around the collection management tool is developed, further improvements to 

the system will be possible, such as using a quality indicator that measure the precision of estimates. This 

will enable surveys to target more closely the desired quality for estimates.  
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