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“Quality indicators are statistical measures that give an 
indication of output quality. Examples are estimated 
standard errors and response rates, which relate specifically 
to the accuracy of the output. Quality indicators differ from 
process variables, which give an indication of the quality of 
the process. However, some quality indicators can also give 
an indication of process quality. Response rates are an 
example of this” (Jones and Lewis,  2003). 
 

• product/output quality measures (e.g. timeliness 
indicator, CV…) 

• process indicators (e.g. response rate) 
• areas may overlap 

Quality indicators (QIs)  
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• Not expensive and easy to calculate  

• Alarm bells for further investigations 

• Represent a first level of quality assessment 

• Defined following quality dimensions 

• Are usually included in quality reports 

• Can be defined ad-hoc for specific purposes 

 

Main characteristics of QIs 

• ESS Quality and Performance Indicators (ESS QPIs): the 
standard set of indicators shared at European level to be 
included in Standard quality reports (SIMS) 

 

• Quality indicators for statistics based on administrative 
data  

 

• Quality indicators for GSBPM 

 

A limited selection will be presented 

Which indicators? 



19/03/2018 

3 

Timeliness 

Timeliness of information reflects the length of time 
between its availability and the event or 
phenomenon it describes. 

How can we measure timeliness? 

Timeliness: Time lag – first results 

The number of days (or weeks or months) from the last day of the 
reference period to the day of publication of first results. 

T1= dfrst  - drefp 

dfrst Release date of first (preliminary) results;  

drefp Last day (date) of the reference period of the statistics  

Timeliness: Time lag – final results  

The number of days (or weeks or months) from the last day of the 
reference period to the day of publication of complete and final results.  

T2= dfinl  - drefp 

dfinl Release date of final results 

Timeliness indicators (ESS QPIs) 



19/03/2018 

4 

Timeliness: Practice 
 

Time lag first results II quarter 2016: 30/08/2016-30/06/2016 = 61 gg 
 
Time lag final results I quarter 2016: 30/08/2016-31/03/2016 = 152 gg 

Source: http://www.istat.it/en/archive/189947 

 
Users are mainly interested to overall timeliness of a 
statistical output, but for producers also the timeliness of 
the subprocesses of the production process can be very 
useful to identify where efforts for improvements can be 
addressed. 

 

For example, the time lag devoted to data collection and 
data processing can be taken into account. 

 

Timeliness: other indicators 
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Punctuality 

How can we measure punctuality? 

Punctuality is to the time lag between the actual 
delivery of data and the target date on which they 
were scheduled for release as announced in official 
release calendar or previously agreed among 
partners. 

Punctuality 
P =dact - dsch 

 
dact  Actual date of the effective provision/dissemination of 
the statistics  
dsch  Scheduled date of the effective provision/dissemination 
of the statistics  
 
The target value for this indicator is 0. 
 

Punctuality: delivery and publication (ESS QPIs) 
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Comparability measures the extent to which 
differences between statistics can be attributed to 
differences between the true values of the 
statistical characteristics.  
 

Comparability 

How can we measure comparability? 

Indicator of Over Time comparability. 
Number of reference periods in time series from last break. 
Breaks in statistical time series may occur when there is a change in 
the definition of the parameter to be estimated (e.g. variable or 
population) or the methodology used for the estimation. Sometimes a 
break can be prevented, e.g. by linking.  
 
The reference periods are numbered   
 
CC1 = Jlast – Jfirst +1  
 
Jlas tnumber of the last reference period with disseminated statistics.  
Jfirst number of the first reference period with comparable statistics. 
 

Comparability: Length of comparable times 
series (ESS QPI) 
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Italian Industrial Production Index. 
Monthly indices with base year 2005=100 stop at December 2012. 
They are available backwards from January 2006. Thus  CC1 = 84 
reference periods 
 Indices with reference to the base year 2010 started from January 
2011.  Next graph presents a comparison on of the two series for the 
overlapping period 
 

Length of comparable times series: practice 

Length of comparable times series 

Source: PRODCOM ESMS Italy 

Example 
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Relevance 

Relevance is the degree to which statistics meet 
current and potential users’ needs. It refers to 
whether all statistics that are needed are 
produced and the extent to which concepts used 
(definitions, classifications etc.) reflect user 
needs. 

How can we measure relevance? 

A desirable measure of relevance is the user satisfaction 
index that can be obtained by means of the user 
satisfaction survey. However: 
 
- It is needed to make an ad-hoc survey to calculate it, so 

it is costly. 
- A standard formula is not available, so it is not 

comparable among countries or among domains. 
- Even when it is available it is not usually referred to a 

specific statistic. 
 

 

Relevance 
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Since the concept of relevance includes the concept of 
completeness, indicators on completeness are used as 
indirect indicators of relevance, but a “reference” is needed 
to calculate completeness: when do the data are complete? 
e.g.: when all what is asked by Regulation is produced. 
 
Indicators of accessibility could also be considered 
relevance indicators. 

 
 

Relevance 

Accessibility refers to the set of conditions and 
modalities by which users can obtain data 

Accessibility 
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Number of consultations of data tables within a statistical domain 
for a given time period. By "number of consultations" it is meant 
number of data tables views, where multiples views in a single 
session count only once. 
 
AC2 = #CONS 
 
The frequency of collection of the figures for this indicator should 
be monthly. 
It is interesting to monitor the trend of this indicator over time. It 
could be done producing a graph with the months in the horizontal 
axis and the number of consultation on the vertical axis. 

This indicator contributes also to the assessment of the 
relevance of subject matter domains 

Data tables  - consultation (ESS QPI) 

Data tables  - consultation: example 
“In 2013 there was the following number of consultation in each areas: 
Livestock: 4397 
Agricultural holdings and holders: 1406 
Use of agricultural land:3515 
Labour force: 330 
 
For January-March 2014 there was the following number of consultations: 
Livestock: 886 
Agricultural holdings and holders: 278 
Use of agricultural land:830 
Labour force: 88 
 
In each area there are a number of different tables to consult. 7 different 
for livestock, 2 for agricultural holdings and holders, 5 for use of 
agricultural land and 4 for labour force.” 
Source: Farm structure ESQRS, Sweden 
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Accuracy 

Accuracy is the closeness of computations or 
estimates to the exact or true values. 

- The difference among the estimate and the true value 
is the ERROR.  

- To assess accuracy is necessary to measure error 
sources 

Standard outcome classification 

Adapted from Hidiroglou et al. 

(1993).  

Total Units 

Resolved Units Unresolved Units 

In-Scope Units Out-of-Scope Units 

NonRespondents  Respondents  

Over-coverage rate and Unit non-response 
rate 



19/03/2018 

12 

Standard outcome definitions 

Total units: total number of units belonging to the survey of interest. 
For sample surveys, it corresponds to the number of sampling units 

Resolved Units: it has been possible to ascertain their eligibility status 
(vs unresolved) 

In-Scope Units: units belonging to the population of interest for the 
survey 

Out-of-Scope Units: units not belonging to the population of interest 
for the survey, although included in the frame 

Nonrespondents: units for which it has not been possible to obtain 
information 

Respondents: units for which it has been possible to obtain 
information 

 

Accuracy: Over-coverage rate and  
Unit non-response rate 

 
Definition: The rate of over-coverage is the proportion of units 
accessible via the frame that do not belong to the target 
population (are out-of-scope).  
 
    
 
 
α = the estimated proportion of cases of unresolved units that 
are actually in-scope. It should be set equal 1 unless there is 
strong evidence for assuming otherwise 

Over-coverage rate (ESS QPI) 

outofscope units+ 1−α  ∙ unresolved units
total units

 ∙100 
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Definition: The ratio of the number of units with no information or 
not usable information to the total number of in-scope units.  

 

Non respondents+α∙unresolved units

Respondents+Non respondents+α∙unresolved units
∙100 

 

α = the estimated proportion of cases of unresolved units that are 
actually in-scope. It should be set equal 1 unless there is strong 
evidence for assuming otherwise 

Unit non-response rate (ESS QPI) 

Over-coverage rate: example 
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Over-coverage rate: example 

Unit nonresponse rate: example 

α = 1 

α = 0 
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Further quality indicators on reasons for nonresponse 
could be useful to address improvements 

Standard outcome classification 

Adapted from Hidiroglou et al. (1993).  

Total Units 

Resolved Units Unresolved Units 

In-Scope Units Out-of-Scope Units 

Nonrespondents Respondents 

Accuracy: other indicators 

Adapted from Hidiroglou et al. 

(1993).  

Total Units 

Resolved Units Unresolved Units 

In-Scope Units Out-of-Scope Units 

Nonrespondents Respondents 

Refusals No Contacts Other nonrespondents 

Due to frame errors Due to other reasons 

Standard outcome classification 

Reasons for nonresponse 

Accuracy: other indicators 
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Standard outcome definitions 

 
Refusals: in scope units explicitly refusing to participate to the survey 

No Contacts: in scope units which have not been possible to contact 

Other Nonrespondents: in scope units which have been contacted but have not 
been able to provide the required information (e.g. diseased or elderly persons) 

No Contacts Due to Frame Errors: in scope units which have not been contacted due 
to errors or incomplete information in the frame (e.g. wrong addresses) 

No Contacts Due to Other Reasons: in scope units which have not been contacted 
due to impossibility to be found (e.g. family left for holiday) 

Accuracy: other indicators 

units scopein

refusals

units scopein

nocontacts

units scopein

response non forreasonsother

Indicators on the causes of nonresponse 

These indicators are useful to monitoring data 
collection and to address efforts 

On the basis of the standard classification, ad-hoc 
indicators can be defined and calculated for specific 

objectives 

Accuracy: other indicators 
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CAPI survey on households 

Indicators on the causes of nonresponse: example 

 
The outcomes of a web survey on a sample of 30000 businesses with a specific 
NACE and size  1 to 100 employees are classified as follows: 

Outcome n 

Completed questionnaire 19521 

Refusals  25 

No answer 9362 

Change in NACE 573 

Employee >100 201 

Not usable questionnaires 318 

Total 30000 

Standard Outcome 

Respondents 

Nonrespondent (refusal) 

Unresolved units 

Out-of-scope (change in status) 

Out-of-scope (out-of-target) 

Nonrespondent (other reasons) 

Total 

Over-coverage rate= [(573+201)+(1-1)x(9362)]/30000=2.58% 

Unit non-response rate= 1-{19521/[19521+(25+318)+(1x9362)]}=33.20% 
α=1 

Over-coverage rate= [(573+201)+(1x9362)]/30000=33.79% 

Unit non-response rate= 1-{19521/[19521+(25+318)+(0x9362)]}=1.73% 
α=0 

Over-coverage rate and Unit non-response 
rate: Practice 
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Definition: The item nonresponse rate for a given variable is defined 
as the ratio between in-scope units that have not responded and in-
scope units that are required to respond to the particular item.  

     

 

 

RespondentY = the set of eligible units responding to item Y (as 
required) 

Non respondentsY = the set of eligible units not responding to item Y 
although this item is required. – The denominator corresponds to the 
set of units for which item Y is required. (Other units do not get this 
item because their answers to earlier items gave them a skip past this 
item; they were “filtered away”.) 

Item non-response rate (ESS QPI)  

Non respondentsY

RespondentsY+Non respondentsY
∙100 

 Interpretation: A high item non-response rate indicates 
difficulties in providing information, e.g. a sensitive question 
or unclear wording for social statistics or information not 
available in the accounting system for business statistics. The 
target value for this indicator is as close to 0 as possible. 
 

Item non-response rate (ESS QPI)  
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Item non-response rate: practice 
Age Employed/not employed Occupation 

10 

25 Y Teacher 

49 N 

21 

52 Y Researcher 

45 Y Plumber 

29 

36 N 

6 

19 N 

38 Y 

Item nonresponse rate for 
variable Employed/not 
employed= 

1-[7/(7+2)]=22.22% 

 

Item nonresponse rate for 
variable Occupation= 

1-[3/(3+1)]=25.00% 
 

 

 

• Imputation is the process used to assign replacement 
values for missing, invalid or inconsistent data that have 
failed edits. This excludes follow-up with respondents and 
manual review and correction (if applicable). Thus, 
imputation as defined above occurs after data collection, 
no matter from which source or mix of sources the data 
have been obtained, including administrative data. 

• After imputation, the data file should normally only 
contain plausible and internally consistent data records.   

• This indicator is influenced both by the item non-response 
and the editing process. It measures both the relative 
amount of imputed values and the relative influence on 
the final estimates from the imputation procedures. 

Imputation rate (ESS QPI) 
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AV = the set of units with assigned values 
OV = the set of units with observed values 
Yj = value of variable of interest for unit j 
wj =weight of unit j (final weights or size weights) 
 
The un-weighted imputation rate for a variable is the ratio of the number 
of imputed values to the total number of values requested for the 
variable.   

The weighted rate shows the relative contribution to a statistic from 
imputed values; typically a total for a quantitative variable. For a 
qualitative variable, the relative contribution is based on the number of 
units with an imputed value for the qualitative item.   
 
 

Imputation rate (ESS QPI) 

Imputation rate: practice 

Age Employed/not 

employed 

Occupation 

10 

25 Y Teacher 

49 Y N 

21 N 

52 Y Researcher 

45 Y Plumber 

29 Y 

36 N 

26 6 N 

13 19 N 

38 Y 

Imputation rate for variable Age= 
2/11= 18.18% 

 

Imputation rate for variable 
Employed/not employed= 

5/11=45.45% 
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Editing and imputation indicators 

Labour cost survey - 2012 

Editing and imputation indicators 

Labour cost survey - 2012 
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Reliability 

Reliability is the closeness of the initial released 

estimated value to the subsequent ones. 

• The “revision” is defined as the difference between a 
later and an earlier estimate of the key item.  

• The number of releases of a key item (number of 
times it is published) is fixed and specified in the 
revision policy.  

• Usually, revisions involve a time series: when 
publishing an estimate of the key indicator referring 
to time t, it is a common practice to release the 
revised version of the indicator referring to a set of 
previous periods. 

Data revision – average size (ESS QPIs) 
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• The quality indicators on revisions allow to understand how 
a earlier releases approach to later ones, that are supposed 
to be closer to the true value 

• Quality indicators on revisions are usually averages of the 
revisions between two given releases calculated over the 
timeseries 

• The sign of the averages provide an indication of the 
revision: i.e. if the later estimate is generally greater then 
the previous one, it means that the first results tend to 
underestimate the parameter 

• The size of the averages of the revision in absolute value 
provide an indication of the stability of revisions 

• Current approach to revision analysis was developed by 
OECD Example 
 

Data revision – average size (ESS QPIs) 

Relevance  

• Data completeness - rate 

Accuracy and reliability  

• Sampling error - indicators  

• Over-coverage - rate  

• Common units - proportion 

• Unit non-response - rate  

• Item non-response - rate  

• Imputation - rate  

• Data revision - average size 

Timeliness and punctuality 

• Time lag - first results 

• Time lag - final results 

• Punctuality - delivery and publication 

Comparability and coherence 

• Asymmetry for mirror flows statistics - 
coefficient 

• Length of comparable time series  

 

Accessibility and clarity 

• Data tables - consultations 

• Metadata - consultations 

• Metadata completeness - rate 

 

ESS Quality and Performance Indicators 

http://www.oecd.org/industry/business-stats/revisionsanalysisdatabasefortheindexofindustrialproduction.htm
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* Adapted from Istat, Guidelines for the quality of statistical processes that use 
administrative data, 2016 

Quality for statistics based on administrative data 

INPUT 

THROUGH-

PUT 

OUPUT 

• It is important to focus on: 

 

• Input quality: this is the main peculiarity in the use of 
administrative data. There are not standard indicators 
on the outcomes of data collection like unit non 
response rate but similar sources of error. Several 
indicators on input quality have been proposed in 
international project. 

 

• Throughput quality: most of administrative data 
processing is similar to survey data processing. Attention 
should be paid to errors that could be originated during 
data integration and derivation of new unit and variable  

Quality for statistics based on administrative data 
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Input quality indicators 
• Framework for quality of administrative data sources 

Organised in hyperdimensions > dimensions > indicators: 

Hyperdimensions  

 Source: quality aspect related to the data keeper
 as a whole and characteristics of the delivery   

 Metadata: clarity of the documentations of the data 
 source in terms of concepts used and treatment of 
 data by the data keeper (clarity, comparability, 
 process documentation) 

 Data: different sources of errors that could affect 
 administrative data quality (accuracy) 

Daas et al.(2009) Checklist for the Quality evaluation of Administrative 

Data Source  

Mostly qualitative 
information, related to 

relevance, timeliness and 
punctuality and accessibility 

of the administrative data 
source 
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Mostly qualitative 
information, related to 

clarity, comparability and 
process documentation of 

the administrative data 
source 

Dimensions are defined as 
error sources, most of them 

are the same that are defined 
for surveys, but  

- in some cases indicators 
need external sources to 

be calculated 
- Other are almost the same 

- Other are specific to 
administrative data 
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Throughput quality indicators 

• Statistics based on administrative data are compiled 
using the same methodologies that are used for survey 
data, but some processes like data integration or 
derivation of new variables and units are more frequent. 

• For data integration, it would be useful obtain indicators 
on: 

 False link: units that have been matched but are not 
 the same 

 False non link: units not matched that should be 

Unfortunately, it is necessary to make ad hoc studies to 
identify this errors. An indirect indicator could be the 
number of non linked units. 

Daas et al. (2009) Checklist for the Quality evaluation of Administrative 
Data Source  
Eurostat (2014) ESS Guidelines for the implementation of the ESS 

quality and performance indicators 
http://epp.eurostat.ec.europa.eu/portal/page/portal/quality/docume
nts/Draft_template_quality_performance_indicators_2013.pdf 

FCSM (2001) “Measuring and Reporting Sources of Error in Surveys”. 
Federal Committee on Statistical Methodology, Statistical Policy 
Working Paper 31. http://www.fcsm.gov/01papers/SPWP31_final.pdf 

Hidiroglou MA, Drew DJ, Gray GB (1993). “A Framework for Measuring 
and Reducing Nonresponse in Surveys”. Survey Methodology, 19, 1, 
pp. 81-94 

OECD Eurostat. OECD / Eurostat Guidelines on Revisions Policy and 
Analysis 
http://www.oecd.org/std/oecdeurostatguidelinesonrevisionspolicyan
danalysis.htm 
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