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Abstract  
 
In 2011 Statistics Sweden was challenged by its main stakeholder – the Ministry of 
Finance – to develop indicators that could show improvements in product quality over 
time. There are several quality frameworks that address different aspects of quality, such 
as organizational, process and product quality. The challenge, however, is to measure and 
monitor changes in product quality in a comprehensive and systematic way and to clearly 
and concisely present progress towards quality improvement to stakeholders. A tool, 
known as ASPIRE, was developed and tested in 2011 for the Accuracy Dimension of 
quality on eight key products.  It was extended in light of experience and used again in 
2012 to (1) examine changes in Accuracy since the 2011 assessment for the products, (2) 
to assess the quality for the other quality Dimensions, and (3) introduce one new product.  
 
In this paper, we describe ASPIRE and how it can be used to set clear measureable goals 
for product quality for a diverse set of products. Also, a case study is presented to 
illustrate the methodology. 
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1. Background 
 
The government of Sweden has during recent years tried to monitor quality 
improvements in official statistics for which Statistics Sweden is responsible. In this 
context the government has requested a report in the form of specific indicators that 
signify any quality improvements that are occurring in pre-specified programs.  

Until 2008, Statistics Sweden monitored the quality of statistical programs via self-
assessments, the results of which were reported publicly. However, due to the inherent 
bias in self-assessments, the process did not yield the informative and accurate measures 
needed for effective, continual quality improvement. The self-assessment process was 
thus discontinued and progress on product quality has not been quantified since 2009.  

Therefore in 2011, Statistics Sweden’s R&D Department took steps to develop a model 
that will capture quality changes in the agency’s statistical programs. This led to us to 
undertake a review and evaluation of accuracy of eight products in the period of 
November/December 2011 using an approach referred to in this report as ASPIRE (A 
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System for Product Improvement, Review, and Evaluation). A baseline for these products 
(Round 1) is reported in Biemer and Trewin (2012). The most recent work in 
November/December 2012 (Round 2) is reported in Biemer and Trewin (2013). 

The Round 1 evaluation process worked very well for all products except for National 
Accounts (NA) for reasons described in Section 3. An alternative approach was therefore 
devised for Round 2 that was customized to NA’s unique error sources. This approach, 
described Section 3, effectively created a new baseline evaluation for the NA. 

For our study we have used five dimensions of total survey quality – Accuracy, 
Relevance/Contents, Timeliness & Punctuality, Comparability & Coherence, and 
Accessibility & Clarity. For Round 2, the focus was on the following four activities: 

1. An assessment of improvements in Accuracy relative to the baseline review for 
seven of the eight products reviewed in Biemer and Trewin (2012),   

2. An application of an improved ASPIRE approach for the NA,  
3. A first assessment of a new product – Survey of Living Conditions (ULF/SILC),   
4. An extension of ASPIRE to the so-called user quality dimensions which were 

tested with the LFS and CPI. 

The revised ASPIRE approach used in this paper is described in the next three sections. 
Section 5 summarises the results of the quality evaluations for one product, the Foreign 
Trade of Goods (FTG).  Section 6 discusses our work on the User Quality Dimensions 
and section 7 discusses strengths and weaknesses of the ASPIRE approach. 
 
 
2. The ASPIRE Model 
 
The ASPIRE approach reported in Biemer and Trewin (2013) is general in that it can be 
applied to a range of products produced by a data collection program such as the 
Municipal Accounts (RS), a frame or register such as the Business Register (BR), or a 
compilation of a number of statistical inputs such as the system of NA.  ASPIRE is also 
comprehensive in that it considers the errors arising from all major error sources from the 
design of the data collection to final publication or data release.   

The ASPIRE model assesses product quality by first decomposing the total error for a 
product into major error components. To explain further, suppose ̂Y denotes a survey 
estimate that is subject to errors from a number of sources.  One can conceive of an 
“error-free” version of ̂Y denoted by Y ; i.e., if the processes producing Ŷ were error free 
and ignoring possible sampling errors, the estimate ( Ŷ ) and the error-free parameter (Y ) 
would be equal. The difference, i.e. Ŷ Y− , is then due to errors in the processes that 
produce Ŷ (referred to as the total survey error).  The total survey error (TSE) includes 
both the nonsampling error and sampling error, if applicable, of a product. In the ASPIRE 
model, TSE is decomposed into seven components that are defined in the next section. 
 
2.1 Sources of error 
Frame error arises in the process of constructing, maintaining, and using the sampling 
frame(s) for selecting the survey sample.  It includes the inclusion of non-population 
members (overcoverage), exclusions of population members (undercoverage), and 
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duplication of population members, which is another type of overcoverage error.  Frame 
error also includes errors in the auxiliary variables associated with the frame units 
(sometimes referred to as content error) as well as missing values for these variables1. 
Nonresponse error encompasses both unit and item nonresponse. Unit nonresponse 
occurs when a sampled unit does not respond to any part of a questionnaire.  Item 
nonresponse occurs when the questionnaire is only partially completed because an 
interview was prematurely terminated or some items that should have been answered 
were skipped or left blank. Measurement error includes errors arising from respondents, 
interviewers, survey questions and factors which affect survey responses. Data 
processing error includes errors in editing, data entry, coding, computation of weights, 
and tabulation of the survey data. Modelling/estimation error combines the error arising 
from fitting models for various purposes such as imputation, derivation of new variables, 
adjusting data values or estimates to conform to benchmarks, and so on.   

Finally, revision error is the error in a preliminary, published estimate from a survey that 
is later revised. It can be shown to be a component of the total error of the preliminary 
estimate. To see why, let  denote the preliminary, published estimate whereas  is the 

final estimate.  Then the total error in  given by  can be rewritten as 

 where  is the revision error and  is the total error in the final 

published estimate as described above.  Because a statistical agency is very interested in 
reducing the error in all published estimates, not just the revised one, we focus on both 
preliminary and revised estimates in our evaluation of Accuracy. Furthermore, 
considering revision error as a distinct error source reflects the view that large revisions, 
regardless of their reasons, are undesirable from the user’s perspective and should be 
avoided. Thus, an important quality goal for any statistical agency is to reduce the size of 
the revisions which is facilitated by emphasizing revision error whenever it is applicable.  

Note, however, that revision error is somewhat unusual because it reflects the 
combination of all other error sources on the preliminary estimate. For example, the 
preliminary estimate may differ from the final estimate as a result of late respondents 
(i.e., nonrespondents at the preliminary deadline) whose characteristics may be estimated 
in the preliminary estimate while their reported values are used in the final estimate. 
Likewise, revisions may correct for other nonsampling errors such as measurement, data 
processing, or modelling/estimation errors that are identified after the preliminary 
deadline. In this way, revision error may account for error sources that have already been 
considered in the assessment of data quality for the revised estimate. For this review, no 
attempt is made to decompose revision error into its associated subcomponents 
(nonresponse error, data processing errors, etc.) because the errors that affect the 
preliminary estimates also affect the final estimates, although presumably to a somewhat 
smaller extent.  The other error components are considered in detail in our evaluation of 
the revised estimates.  Rather, our primary interest for the preliminary estimates is on the 
size of revision error, i.e.,  and what steps can be taken to reduce it and/or its 

impact on data users. 

                                                 
1 In our approach, missing information for frame variables is distinct from missing information for variables collected 
during a survey.  The latter is referred to as survey item nonresponse. 
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For most products, an eighth error source – referred to as specification error – is also 
applicable. Specification error arises when the observed variables, y, differs from the 
desired construct, x – i.e., the construct that data analysts and other users prefer.  In 
survey literature, for example Biemer (2011), x is often referred to as a latent variable 
representing the true, unobservable variable and y is often referred to as an indicator of x.  
As an example, in the Foreign Trade of Goods (FTG), the invoice value of goods is 
collected from enterprises (y) while the statistical value (x) (which excludes shipping 
costs within Swedish borders), is preferred for most statistical uses of the data.  Thus, 
specification error may be defined as the difference between y and x (see, for example, 
Biemer and Lyberg, (2003)).  

Specification error biases the estimates of population parameters. Let X denote the true 
population parameter which is a function of x.  Then the total survey error in Ŷ  can be 
written as  

 
ˆ ˆ( ) ( ), or, in words,

TSE  (specification error) + (other sampling and nonsampling errors)

Y X Y X Y Y− = − + −
=

  

Under this model, the TSE of an estimate includes specification error as well as the other 
aforementioned sampling and nonsampling errors.  Thus, the specification error in the 
aggregate, ̂Y , is essentially the difference between the expected value of Ŷ conditioned 
on the concept implied by the survey instrument (Y) and the population parameter under 
the preferred concept (X).   

ASPIRE can also be customized so that it considers only those error sources that pertain 
to a specific statistical product.  For example, sampling error would not apply to products 
that do not employ sampling.  The model also accommodates the risk variation across 
error sources so that a product’s overall quality depends more on error sources that pose 
greater error risks.  For example, in the Municipal Accounts, revision error is of low risk 
because preliminary and final estimates seldom differ appreciably and data users are not 
affected appreciably by revisions. On the other hand, data processing error is of high risk 
due to the amount of editing data receive and its potential to affect the final estimates. 
 
2.2 Risk assessment  
Each error source is also assigned a risk rating depending upon its potential impact on the 
quality for a specific product.  In this regard, it is important to distinguish between two 
types of risk referred to as “residual” (or “current”) risk and “inherent” (or “potential”) 
risk.  Residual risk reflects the likelihood that a serious, impactful error might occur from 
the source despite the current efforts that are in place to reduce the risk. Inherent risk is 
the likelihood of such an error in the absence of current efforts toward risk mitigation. In 
other words, inherent reflects the risk of error from the error source if efforts to maintain 
current, residual error were to be suspended. 

Thus, residual risk reflects the effort required to maintain residual risk at its current level.  
Consequently, residual risk can change over time depending upon changes in activities of 
the product to mitigate error risks or when those activities no longer mitigate risk in the 
same way due to changes in inherent risks.  However, inherent risks typically do not all 
else being equal.  Changes in the survey taking environment that alter the potential for 
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error in the absence of risk mitigation can alter inherent risks, but such environmental 
changes occur infrequently.   

Inherent risk is an important component of a product’s overall score because it 
determines the weight attributed to an error source in computing a product’s average 
rating. Residual risk does not play an active role in the evaluation and is seldom noted in 
the evaluation. Rather, its primary purpose is to clarify the meaning and facilitate the 
assessment of inherent risk.  

2.3. Evaluation Criteria 
In addition to decomposing total error for a product into its component sources and 
identification of the risks associated with each source, the ASPIRE model evaluates the 
potential for these error sources to affect data quality according to five quality criteria, 
viz., Knowledge of Risks, Communication with Users, Available Expertise, Compliance 
with Standards and Best Practices, and Achievement Towards Risk Mitigation or 
Improvement Plans. 

Well-specified guidelines are used to evaluate these risks with a high degree of inter-rater 
reliability (see Appendix for guidelines). In Round 2, the guidelines for these criteria 
have been enhanced and improved. The application of these guidelines was facilitated in 
Round 2 by the use of checklists for each criterion.  The checklists are generic in that the 
same checklist could be applied to each relevant error source. Moreover, we believe a 
simple “yes/no” format used for the checklists eliminates much of the subjectivity 
associated with the checklists.  

As was done in Round 1, a two-step rating process is used to assign ratings on a 10-point 
scale for each error source by criterion combination.  First, a given criterion is assigned a 
qualitative rating of Poor (1-2), Fair (3-4), Good (5-6), Very Good (7-8), and Excellent 
(9-10). In the second step, these qualitative ratings are then refined by choosing between 
low or high numerical point ratings within each of the five categories.   

A product’s error-level score is the sum of its ratings (on a scale of 1 to 10) for an error 
source across the five criteria divided by the highest score attainable (which is 50 for 
most products) and then expressed as a percentage. A product’s overall score, also 
expressed as a percentage, is then computed by following formula: 

all erro r sources

(erro r-level sco re) (error source w eight)
O verall Score

10 (num ber o f criteria) (w eigh t sum )

×=
× ×∑  

where the “weight” is either 1, 2, or 3 corresponding to an error source’s risk; i.e., Low, 
Medium, or High, respectively, and “weight sum” is the sum of these weights over all the 
product’s error sources.   
 
 
3. The Scope of the Review  
 
Table 1 shows the reviewed products and the error sources associated with these. 
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Table 1 Sources of Error Considered by Product 

Product Error Sources 
Survey Products 

Foreign Trade of Goods (FTG) 

Labour Force Survey (LFS) 

Annual Municipal Accounts (RS) 

Structural Business Statistics (SBS) 

Consumer Price Index (CPI) 

Living Conditions Survey (ULF/SILC) 

Specification error 

Frame error 

Nonresponse error 

Measurement error 

Data processing error 

Sampling error 

Model/estimation error 

Revision error 

Registers 

Business Register (BR) 

Total Population Register (TPR) 

Specification error 

Frame: Overcoverage 

 Undercoverage 

 Duplication 

Missing Data 

Content Error 

Compilations 

National Accounts (NA) 

     GDP by Production Approach, Annual 

     GDP by Production Approach, Quarterly 

Input data error (up to four sources) 

Compilation error  

     Data Processing Error 

     Model/Estimation Error 

Deflation/Reflation Error 

Balancing Error 

Revision Error 

 
As previously noted, we believe our evaluation of the NA in Round 1 did not 
satisfactorily consider the unique, extensive and complex error structure of the NA 
products, particularly the GDP estimates. To address these difficulties, the focus of the 
Round 2 review was considerably narrower, focusing solely on the estimation of 
quarterly and annual GDP from the production approach. In addition, the error structure 
of the GDP estimation process has been respecified to more precisely capture its major 
error sources.   

Figure 1 provides a flow diagram that attempts to capture the major activities associated 
with the estimation of GDP.  As shown, the GDP estimation process incorporates two 
somewhat independent ways for estimating GDP.  These are referred to as the production 
(shown on the left) and the expenditure approaches (shown on the right). Both 
approaches begin with a number of inputs that must be assembled, processed, and 
compiled to prepare them for the next step in the process.  The “Compile” stage includes 
data processing, which may be simply entering the inputs into an Excel spreadsheet but 
may also include some editing as well as modelling/estimation.  This latter process may 
involve combining multiple inputs to create derived variables as well as modelling the 
data to reduce specification and other errors.  For producing GDP in current prices, these 
compiled inputs proceed through an estimation stage which, for the production approach, 
involves adding taxes and deducting subsidies (subs). For constant prices, the current 
prices must be “deflated” using the appropriate prices indices before adjustments for 
taxes and subsidies.  Both the production and expenditure approaches will produce 
interim estimates of GDP (both current and constant prices) which must then be 
“balanced” or forced into agreement as the economic theory dictates (see, for example, 
Lequiller and Blades, (2006)).  This balancing process produces the preliminary estimates 
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of GDP for both current (denoted by Cu in the exhibit) and constant (denoted by Co) 
prices. The latter differs from the former primarily by a deflation/reflation process that 
adjusts prices to a common base-year.  The preliminary estimates are subsequently 
revised when addition data become available. Thus, the error sources associated with the 
GDP estimation process are as shown in Table 1, bottom panel. 

 
Figure 1 Process for Estimating GDP in Current and Constant Prices 
 
In the evaluation of production GDP, considerable attention was given to the error in the 
inputs and their effects on the error in the GDP estimates.  Priority was given to inputs 
that posed the greatest risk to GDP error.   
 
 
4. Application to the Products 
 
The application of ASPIRE to the products in Table 1 follows a three-step approach.  

1. Pre-interview Activities: Each evaluator (Biemer and Trewin) received an extensive 
list of materials for each of the products.  These materials were reviewed in the weeks 
preceding the quality interview.  In Round 2, the review process was considerably aided 
by the existence of Quality Declarations (QD) for all products.  

2. The Quality Interview: Each interview took approximately four hours to conduct.  
Detailed minutes were kept of all interviews providing a record of the proceedings.  

3. Post-Interview Activities: Shortly after the interviews, the evaluators reviewed the 
minutes of the interview and refined their ratings. Considerable care was taken to identify 
and address any apparent inconsistencies within and across products.  Following this 
rating reconciliation period, the semi-final ratings and narratives explaining the ratings 
were shared with the staff who were asked to correct any inaccurate or misleading 
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information and identify ratings that they believed were not well-founded. Based on this, 
the ratings and narratives were further adjusted, supported and adjudicated.  
 
 
5. A Case Study – Foreign Trade of Goods (FTG) 
 
In Biemer and Trewin (2012), FTG’s evaluation score was among the highest.  We 
believe that the FTG continued this high level of performance in Round 2 of ASPIRE. 
The following are noteworthy quality improvement activities that occurred in 2012: 

• Communication with users regarding survey error generally improved as a result of 
improvements to the QD.  

• Three important studies were completed and documented in reports providing more 
information on survey error.  

• Swedish Customs adopted Statistics Sweden’s editing system which demonstrates 
that it is a state of the art system. 

• Plans are in place to better understand the causes of revision error, its impact on 
important users such as the NA, and some effective means for reducing it over time. 

• An asymmetry study with Finland was completed which focused on the effects of 
coding error on the trade statistics. 

• Work is underway to replace the current Excel-based macro-editing software with 
much improved and flexible software written by IT professionals. 

• Use of the agency’s “Standardized Toolbox” increased, meaning improved practices. 
• A new survey of statistical value is scheduled for 2013. 

The current and previous round’s ratings are shown in Table 2 in graphical form whereas 
the changes are shown in Table 3.  The risk level some error sources were revised based 
upon additional information received in Round 2.  For example, Revision error was 
raised to High based on conversations with the NA staff regarding the impacts of 
revisions of FTG statistics on the estimates of GDP. The reviewers also made a number 
of recommendations for improvements.   

Table 2  FTG Accuracy Ratings for 20122 

Error source

Score 

round 1

Score 

round 2

Knowledge 

of Risks

Communica

tion to 

Users

Available 

Expertise

Compliance 

with 

standards 

& best 

practices

Plan 

towards 

mitigation 

of risks

Risk to 

data 

quality

Specification error 58 58 � � � � � M

Frame error 58 58 � � � � � L

Non-response error 62 66 � � � � � M

Measurement error 54 62 � � � � � H

Data processing 

error

46 60 � � � � � H

Sampling error N/A N/A N/A N/A N/A N/A N/A N/A

Model/estimation 

error

66 80 � � � � � M

Revision error 62 76 � � � � � H

Total score 57,3 65,8  
                                                 
2 The pink shaded cells indicate areas where improvements were noted between Round 1 and Round 2. 
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Table 3  FTG Change Ratings between Round 1 and Round 2 

Correction from 2011 rating

Improvement from 2011 rating

Comments on changes

Specification error
58 58 5 7 5

1 7 7 5 M

1
Under the current guidelines, communication should have been "Good" last year, not 

"Very Good."

Frame error
58 58 7 5

1 5 7 5 7 M L
2

1
Corrects error in last years rating for Knowledge of Risks. 

2
Also, corrects risk level based upon intrins ic risk of frame error being low.

Non-response error 62 66 7 5→7
1 7 5 7 M

1
Communication to users about nonresponse improved as a result of the QD.

Measurement error

54 62 5→7
1 5 5→7

2 7 5 H

1
Knowledge of risks gained through writing the QD as well  as preparation of the 

annexes to the SLA with the NA.
2
Working relationship and closer cooperation between the collection unit and the 

methods group as a result of the SLA.

Data processing error

46 60 5→7
1

5→7
2

5→7
3 3 5→6

4
M H

5

1
Knowledge of risks gained through writing the QD as well  as preparation of the 

documents "Improvements of the work on revisions in the Swedish good" and 

"Improving macro-editing in Intrastat."
2
Likewise Communication has improved through both of the above mechanisms.

3
Working relationship and closer cooperation between the collection unit and the 

methods group as a result of the SLA.
4
Some planning is underway for further improvements of editing and coding. Planning 

and discussions are underway to reduce the misclassi fication of goods by enterprises.
5
Risk level  was re-evaluated and elevated to H based upon the importance of editing to 

data quali ty.

Sampling error N/A N/A N/A N/A N/A N/A N/A N/A

Model/estimation error

66 80 7→8
1

5→7
1

7→9
2

7→9
3

7 
4 M

1
Both Knowledge and Communication have improved as evidenced by the recent 

document "Improvement of the distribution keys for the estimated trade in the Swedish 

Intrastat."
2
Key staff have made national presentations with regard to modell ing and estimation 

in connection with the WG  Quality Meetings, elevating their expertise.
3
Swedish Customs adopted SCB's editing system which suggests that it may be a state 

of the art system.
4
Plans are in place to study more sophisticated models for estimation for enterprises 

under the cut-off using the Vat Information Exchange System (VIES).

Revision error

62 76 5→7
1

5→7
1 7 7→9

2
7→8

3
L H

4

1
Knowledge and communication of risks improved through writing the QD as wel l as 

preparation of the documents "Improvements of the work on revisions in the Swedish 

goods." 
2
Compliance with standards and best practices enhanced through Standardized 

Toolbox.  Above referenced document also provides evidence that best practices are 

being fol lowed.  Progress has been made to rapidly detect and repair causes of large 

revisions.
3
Plans being developed to identify causes of revision error.

4
The risk level was re-evaluated and elevated to H as a result of the impact on the NA 

statistics.

Total for Accuracy 57,3 65,8

Compliance 

with 

standards & 

best 

practices

Plans 

towards 

mitigation 

of risks

Risk to data 

quality

Error source

Score 

round 1

Score 

round 2

Knowledge 

of Risks

Communica

tion to 

Users

Available 

Expertise

 
 
 
6. Assessing User Dimensions of Quality 
 
As noted previously, the ASPIRE system was expanded in Round 2 to incorporate a 
process for evaluating the four user dimensions of quality; viz., Accessibility & Clarity, 
Comparability & Coherence, Relevance/Contents, and Timeliness & Punctuality. The 
primary goal of this application was to develop a process for assessing these quality 
dimensions and to test how well the process works for two products.  The framework for 
rating a product for these dimensions was modelled after the Accuracy framework; i.e., 
each dimension was decomposed into mutually exclusive components (analogous to the 
error sources defined for Accuracy) and quality was assessed according to five criteria 
similar to the five Accuracy criteria.  These criteria are Knowledge of User Needs, 
Communication with Users, Available Expertise (to address user needs), Compliance 
with Standards and Best Practices, and Plans toward Addressing User Needs and were 
applied to each of the components under a dimension.  The components associated with 
each user dimension appear in Table 4.  As for Accuracy, checklists were developed for 
each criterion and were generic across dimensions and components within dimensions.  
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Table 4  User Dimensions and their Components 

Relevance/Contents 

• Outputs (including microdata and 

other products) 

• Inputs (content, scope, classifications, 

etc.) 

Timeliness & Punctuality 

• Timeliness of release of main aggregates 

• Timeliness of release of detailed outputs (including 

microdata) 

• Punctuality of data releases 

Accessibility & Clarity 

• Level and timeliness of user support 

• Ease of data access (including 

microdata where relevant) 

• Documentation (including metadata) 

• Availability of quality reports 

Comparability & Coherence 

• Comparability across geography, populations, and other 

relevant domains 

• Comparability across time (including impacts of redesign) 

• Coherence with other relevant statistics (including use of 

standard classifications, frameworks, etc.) 

The LFS was evaluated for Timeliness & Punctuality and Comparability & Coherence 
and the CPI was evaluated for Relevance/Contents and Accessibility & Clarity.  The 
assessment process, which proceeded much like the process for Accuracy, seemed to 
work very well for their initial application.  However, some improvements can be made 
before the next round, for example, of the checklists and criteria under each dimension to 
better capture the risks to poor quality associated with each dimension.   
 
 
7. Strengths and Weaknesses of the ASPIRE 
 
Any method for evaluating the quality of processes as complex as those associated with 
these ten products will be subject to some limitations and imperfections. Measuring the 
true accuracy (for example, all components of the TSE) of a statistic such as the CPI or 
quarterly GDP is virtually impossible because the data necessary to estimate the total 
error are unavailable. Moreover, data that are available for bias and variance calculations 
are themselves subject to error.  The ASPIRE approach does not purport to provide direct 
measures of the total error in a product.  Rather, the goals of ASPIRE are to:  

a) identify the current, most important threats or risks to the quality of a product, 
b) apply a structured, comprehensive approach for assessing efforts aimed at reducing 

these risks, and 
c) identify areas where future efforts are needed to continually improve process and 

product quality.   
We believe that product Accuracy will improve to the extent that these three goals are 
met and as efforts to achieve these goals continue.  The ASPIRE approach is capable of 
achieving these goals provided that the inputs to the process – in particular, the 
information needed to accurately assess each criterion – are accurate, complete, timely, 
and accessible by the evaluators.  Continuing to update and improve the documentation 
of quality is an important determinant of the success of ASPIRE to achieve its goals. We 
further believe that the quality ratings assigned by ASPIRE are correlated with the level 
of quality risks in the sense that changes in the ratings for a product predict real changes 
in the risks of poor data quality. 

There are three important strengths of ASPIRE.  First, the approach is comprehensive in 
that it (a) covers all the important sources of error for a product and (b) uses criteria that 
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span all the important risks to product quality. Second, the checklists used to assign the 
ratings under each criterion seem quite effective at identifying and assessing both 
manifest and hidden risks to data quality. To the extent that the documentation and other 
information shared during the ASPIRE process is both accurate and complete, the current 
approach can be used to assign reliable ratings that reflect true data quality risks. Third, 
ASPIRE identifies areas where improvements are needed ranked in terms of their priority 
among competing risk areas.  For example, priority should be given to areas having 
highest risk and lowest ratings, assuming other factors being equal. 

One weakness of the model is that it is, at best, a proxy measure for product quality.  As 
previously mentioned, ASPIRE cannot provide a direct measure of the total error of a 
variable, estimate, or product.  It relies on the assumption that reducing the risks of poor 
data quality and improving process quality will lead to real improvements in data quality.  
Another weakness of the approach is that it is somewhat subjective in that it relies 
heavily on the knowledge, skill, and impartiality of the evaluators as well as the accuracy 
and completeness of the information available to the evaluators.  
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Appendix  
 
Table 6 Quality Criteria and Guidelines for Accuracy 

Exhibit 1.1a.  Knowledge of Risks 
 

Poor [1,2] �  Fair [3,4] � Good [5,6] � Very Good [7,8] � Excellent [9,10] � 
Program 
documentation 
does not 
acknowledge 
the source of 
error as a 
potential factor 
for product 
accuracy. 

Program 
documentation 
acknowledges error 
source as a potential 
factor in data 
quality. 
But:  No or very 
little work has been 
done to assess these 
risks. 

Some work has been done 
to assess the potential 
impact of the error source 
on data quality. 
But:  Evaluations have 
only considered proxy 
measures (example, error 
rates) of the impact with 
no evaluations of MSE 
(bias and variance) 
components. 
 
 

Studies have estimated relevant MSE 
components associated with the error source 
and are well-documented. 
But: Studies have not explored the 
implications of the errors on various types of 
data analysis including subgroup, trend, and 
multivariate analyses. 

There is an ongoing program of 
research to evaluate all the 
relevant MSE components 
associated with the error source 
and their implications for data 
analysis. The program is well-
designed and appropriately 
focused, and provides the 
information required to address 
the risks from this error source.   
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Exhibit 1.1b.  Communication with Users 
Poor 

[1,2] �  Fair [3,4] � Good [5,6] � Very Good [7,8] � Excellent [9,10] � 
Reports, 
websites, 
and other 
communic
ations with 
data users 
and 
customers 
are devoid 
of any 
mention of 
the error 
source. 

There is 
acknowledgement of 
the risks of error 
from this source. 
But: 
Communications 
have been largely 
inadequate 
considering the 
importance of these 
potential risks to 
data quality. 

Communications with 
users and customers have 
adequately described the 
risk to many users. 
But: Information conveyed 
has largely been sampling 
errors and/or proxy 
measures with little 
communications regarding 
MSE components or the 
risks have been 
downplayed leading to a 
false sense of security. 

Communications have shared some of the available 
information on the relevant MSE components that 
have been evaluated and the true risks to users have 
been appropriately conveyed. 
But: The information conveyed in could be 
improved in one or more of these areas:  (a) more 
clarity so that complex ideas are comprehensible to 
less sophisticated users, (b) improved presentation 
so data analysts can apply the knowledge more 
directly in their analyses, or (c) a fuller discussion 
of the implications of the findings for various types 
of data analysis so that users are can make 
informed decisions regarding the results. 

Communications regarding 
the error source have been 
thorough, cogent, and clear.  
An appropriate level of detail 
has been included in the 
communications so that users 
should be fully aware of any 
risks of the error source to 
data quality and are provided 
with all the information they 
need to deal with the risks 
appropriately in their 
analyses. 

Exhibit 1.1c. Available Expertise 
Poor [1,2] �  Fair [3,4] � Good [5,6] � Very Good [7,8] � Excellent [9,10] � 

Among the staff 
assigned to work 
on the product, 
either (a) there are 
no staff that are 
familiar with 
techniques that 
will be required to 
deal with the 
potential risks to 
accuracy for the 
product or (b) the 
expertise of staff 
that are assigned 
is sorely 
inadequate. 

The available 
expertise 
required to 
study this error 
source and 
communicate 
the findings of 
such studies to 
data users is 
adequate in at 
least one 
important area.  
But: For most 
important areas 
expertise is still 
lacking. 

The available expertise 
required to study this error 
source and communicate 
the findings of such 
studies to data users is 
adequate in most of the 
important areas.  
But:  Either (a) there is at 
least one area that may be 
critical to accuracy where 
a higher level of expertise 
is needed or (b) there are 
one or more minor areas 
that could become 
important in the future that 
are not well staffed. 

The available expertise required to study this 
error source and communicate the findings of 
such studies to data users is adequate in all 
important areas. There is a good working 
relationship with the key groups involved in 
activities associated with this error source. 
Staff are keeping up to date with 
developments in their areas of expertise 
But: There are one or more minor areas that 
could become important in the future which 
are not well covered.  Current expertise is not 
adequate to achieve the highest ratings for all 
evaluation criteria for this error source or the 
expertise would not be readily available to 
work on these error sources. 

The available expertise required 
to study this error source and 
communicate the findings of 
such studies to data users is more 
than adequate to achieve the 
high ratings across all evaluation 
criteria  The relevant experts are 
actively addressing errors from 
the source. There is an excellent 
working relationship with the 
key groups involved in activities 
associated with this error source. 
Staff are keeping up to date with 
and contributing to 
developments in their areas of 
expertise. 

Exhibit 1.1d.  Compliance with Standards and Best Practices 
Poor [1,2] �  Fair [3,4] � Good [5,6] � Very Good [7,8] � Excellent [9,10] � 

Staff are mainly unaware of 
standards and best practices 
that are relevant for this 
error source.  If some 
awareness exists, there is no 
evidence that standards and 
best practices, as they related 
to this error source, have 
been applied to the product.  
Moreover, serious 
deficiencies exist that violate 
standards and best practices 
as they relate to this error 
source. 

Staff are aware of 
standards and best 
practices and there is 
evidence that these have 
been applied to the 
product for this error 
source.  
But: There are still 
important areas of 
noncompliance that need 
to be addressed.  These 
gaps are not currently 
being addressed or 
actions to address them 
have been inadequate. 

Staff are well aware of 
relevant standards and 
best practices and have 
clearly been applied 
them to the product.  
Important violations or 
gaps are being actively 
addressed. 
But: Either (a) 
compliance is not 
routinely monitored or 
(b) gaps in compliance 
exist for some minor 
areas that are not being 
addressed. 

Staff are well aware of the 
relevant standards and best 
practices and have clearly applied 
them to the product.  There are no 
serious violations of standards 
and best practices as they relate to 
this error source 
But: Some staff may not keep up 
to date with latest standards and 
developments in best practices 
that are relevant to their work. 
Compliance may not be routinely 
monitored. 

The product is fully 
compliant with agreed 
standards and best practice. 
The relevant staff are fully 
aware of the standards and 
best practices and 
continually monitor the 
work to ensure that 
compliance is maintained. 
They are actively keeping 
up to date with and 
contributing to latest 
standards and 
developments in best 
practices. 

Exhibit 1.1e.  Achievement Towards Mitigation and/or Improvement Plans 
Poor 

[1,2] �  Fair [3,4] � Good [5,6] � Very Good [7,8] � Excellent [9,10] � 
There is no 
evidence 
that any 
planning 
has been 
done for 
studying or 
mitigating 
the risks 
for this 
error 
source. 

An overall plan 
for error 
reduction with 
measurable 
objectives exists 
for mitigating 
the risks for this 
error source.   
But: The plan is 
not approved by 
the appropriate 
level of 
management. .   

A management-approved plan with 
measurable objectives exists. The plan 
adequately addresses the work required 
for mitigating the risks of poor data 
quality relative to this error source... 
But: One of the following deficiencies 
with the plan exists: a. The overall plan 
has not been updated in at least one 
year. b. There is no accountability in 
place to ensure compliance with the 
plan.     c. No mechanism is specified 
for gauging progress toward each 
objective. d. No resources have been 
allocated to implement the plan.     

Resources have been 
allocated to undertake this 
work. Considerable 
progress has been made on 
the plan   for mitigating the 
risks to data. .   None of 
the deficiencies noted 
under the "Good" criteria 
are present. 
But: Efforts have not yet 
produced the desired 
control over the error 
source that is stipulated in 
the plan. 

  Mitigation plans have been fully 
implemented or well underway. Progress 
toward all goals and objectives has been 
excellent. As a result, the level of error in the 
final estimates due to this error source is 
being maintained at an acceptable level for 
the primary purposes of the data. As a result 
of these efforts, the error source is under 
control and poses no or very little risk to data 
quality. Results of the mitigation activities 
have been fully documented. Accountability 
measures are in place to ensure compliance 
with the plans.  The mitigation plans are 
reviewed and updated periodically. 

 


