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I. Introduction  
 
1. Statistical data editing is essential for achieving sufficient data quality needed for the production 
of statistics. Missing values and all kinds of errors in data, incoherencies between variables and in time, 
exceptional distributions, various sources of information and challenging calculations are some aspects, 
which should be considered during editing the data. In its broadest definition, the process of editing 
including error detection, correction and imputation has been very heterogeneous, often time and resource 
consuming and in many cases not so systematic and consistent over time.  
 
2. An essential part of the modernization of statistical production is expressing the production in 
terms of a process. Examples of this development can be found e.g. in the work for the generic statistical 
business process model within UNECE (Vale, 2011) and in some statistical offices. One attempt to 
formulate editing in a process form has been made in EUREDIT project (Luzi et al. 2007).  Recently 
there has been international activity as well (e.g. Zhang, 2011). Statistics Finland has carried out an 
editing project, whose main task was to study survey editing and imputation practices at Statistics Finland 
and produce an editing model for this environment.  
 
3. The common editing process is applicable for several statistics of different kind, providing a 
framework for more standardized and efficient actions of editing. The process includes main phases and 
possibilities to iterative actions depending on the information gained during different phases of data 
collection and treatment. The realization of the process requires methodological choices suitable for the 
situation as well as decisions for proceeding in the process. The process can be controlled and guided 
with the estimates and quality indicators obtained during different phases of the process. In order to be 
useful, the process should be supported by a suitable IT environment with proper software for realizing 
the methodological decisions and required practices and collecting metadata for further actions and 
quality control. The process should be in harmony with other standardized management systems and the 
general production process of the statistics.  
 
4. Statistical data editing reacts to a vast variety of problems occurring in statistical data. In the 
course of time the practices of editing have been very heterogeneous and occasionally non-systematic, 
ineffective and inconsistent. This situation might have caused quality, resource, transparency, cost and 
timeliness problems. The standardization of statistical production by constructing a common editing 
process provides solutions for these kinds of problems. 
 
5. A big part of achieving the transparency of data for users and systematic quality control is to 
produce indicators, which give information of the state of data and the editing process. Indicators are 
involved in the editing model in two ways: On the one hand, they control error identification and 
correction actions and their effects on the data; on the other hand, they evaluate the development of the 
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III. Data studies and planning of editing (phase 1) 
 
A. Preliminary analysis 
 
10. The preliminary analysis gives an overview on the substance state of current data, which might 
be raw data or partially processed data. The preliminary analysis includes two subphases: data analysis 
based on prepared programs and interactive data study. 
 
11. The data analysis based on prepared programs includes tabulation and calculation of statistics 
with relevant subgroups targeted to variables essential for editing process. The basis for this phase can be 
well-chosen tabulation practices from the previous rounds. Some estimates can be defined as ”State of 
data” indicators, which can be calculated at the subsequent phases as well for evaluating the development 
of editing (resembling Canada’s ”rolling estimates”, Saint-Pierre & Bricault, 2011). The contents of the 
programs should be quite constant from one round to another providing tabulations and results, which 
would enable comparison between rounds. On the other hand, when new error phenomena occur, the 
programs should be updated. The variables and the error situations depend on the data, but for these aims 
there should be generic programs (e.g. macros, modules), which allow the required constant form easily. 
 
12. The interactive data study is interactive analysis based on the experiences of the researcher 
using suitable IT solutions (analysis methods, graphical methods, observation value views). The aim is to 
catch those (possibly new) characteristics, which cannot be found with prepared programs or when 
further studies are needed based on suspicious results from the prepared program studies.  
 
B. Error diagnostics 
 
13. In the error diagnostics phase the goal is to make an overview on typical errors in the data and 
possible changes in the error profile of the data. As a separation from the error identification phase in the 
actual editing process, here the error identification and further actions due to that are not the goal, 
though in some cases the errors could be identified. The error diagnostics includes the error analysis 
based on prepared programs and the interactive error study.  
 
14. The error analysis based on prepared programs includes tabulations of fatal errors and clear 
suspicions found in the data. The variables in the programs, their classifications and the estimators to be 
used must be decided before realizing program runs. As in data analysis, the contents of the programs 
should be quite constant for comparison. On the other hand, when new error phenomena occur, the 
programs should be updated. The variables and the error situations depend on the data, but for these aims 
there should be generic programs (e.g. macros, modules), which allow the required constant form easily. 
 
15. The interactive error study is (as in preliminary analysis phase) interactive analysis based on 
the experiences of the researcher using suitable IT solutions (analysis methods, graphical methods, 
observation value views). At this phase the goal is to find errors (e.g. systematic), which could not be 
revealed with previous error procedures. The proceeding of the study and the choices of various study 
tools depend on the results. This study should be continued until a sufficient level is reached. 
 
C. Decision of error strategy 
 
16. Based on the preliminary analysis one can make an evaluation of the state of the data. The 
evaluation can include estimates (including specified “state-of-data” indicators) and other tabulations 
from prepared programs and statistics, graphical products, listings and tables from the interactive data 
study. Correspondingly, the product of the error diagnosis is an evaluation of the error situation in the 
data including the same kind of information as mentioned above. It does not include exact observational 
and variable-level error identifications. 
 
17.  These evaluations together with the definitions of the starting point of the process model (see 
Chapter 3) made by the persons conducting the statistics and judgments of previous experiences and 
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practices form the basis for the decision of the editing strategy. It includes a preliminary outline: what 
actions are realized, in what order and with what criteria (parameters), when also taking into account the 
constraints of the data. The plan can be specified or changed due to information gained during the editing 
process. For some statistics with less complicated and rarely changing structure the preliminary analysis 
and the error diagnosis probably consist of only few operations. 
 

IV. Editing process (phase 2) 
 
A. Editing in general 
 
18.  All editing (broad definition) is realized in the phase of editing process. It consists of the error 
identification, the decision of correction measures, the error correction and the decision of further 
measures. It can include various actions of error identification and error correction and it is iterative, i.e. 
either by following the strategy of the editing process or by changing the plan to some extent due to new 
information. The researcher chooses the methods, how to proceed in the editing process. The string of 
actions of error identification and error corrections can be called an “editing path”. These paths can vary 
from very simple operations to complex systems with a lot of constraints. 
 
B. Error identification 
 
19.  The error identification phase includes actions, which result as a whole to identifying errors in 
certainty (i.e. fatal errors) and possible errors at the observation level or at the group of observations 
level, including non-structural missing values. The decisions come from the previous phase, i.e. data 
studies and planning of editing strategy. Part of the actions might describe possibility of error in general 
or in suspicious subsets (e.g. macro editing) or tell that something is wrong in the observation, but the 
error is not identified. These require further actions, but they are a vital part of a process which ends to a 
situation where there are one or more observations and their variables sufficiently identified for 
corrections. The term “error detection” is used more often than “error identification” in the literature 
and articles (see e.g. De Waal et al., 2011), but here this choice emphasizes that before moving to error 
corrections observations and variables have full error identifiability.   
 
20.  The error identification phase provides information in different forms. This information is 
presented in various views, which might be printed into a paper form in some cases. An information view 
is any kind of form of information presented on the screen of the computer. Most of the final decisions 
for error identifications are based on the researcher evaluation of this provided information. The 
classification of views here is: the single unit view (part or all of the variable values of one observation 
can be seen), the data view (the matrix with observations and their variable values can be seen), the 
observation list (listing with limitations in observations and/or variables), the calculation table (the 
presentation due to a tabulation in the data), the result or statistics list and the graphics in various 
forms. 
 
21.  In order to get the necessary views, one has to conduct realizations of these views with suitable 
software tools. The choices of views for different editing situations, the planning of the visualization, the 
choices of procedures, modules etc., and the ways of realizing these views during the process can affect 
the efficiency and quality of editing and decision-making.  
 
22.  In the automatic identification there is no evaluation based on views, but the identified error 
information moves straight to the error correction phase, where the corrections are made according to 
exact predefined rules.  
 
23.  The non-processed identification brings to the view only the statistical data and possibly some 
reference or auxiliary variables from other sources (e.g. previous values). In practice this kind of 
identification happens only with the one observation view or the data view, and then the decision of the 
error is based on the “overall look on the data” or comparison by the researcher.  
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24.  The processed identification includes processing of the data and possibly some reference or 
auxiliary data to new variables or analysis on various levels. The outcomes are new variables in the 
observations, calculated statistics and/or analytical quantities, which should help the error identification. 
The processing for error identification is divided here into three categories: edit rules, analytic 
processing, macro level processing. 
 
25.  The edit rules are logical conditions connected to variables, their functions or external 
information. With the edit rules one can recognize errors at the observation level. Some edit rules 
recognize errors with certainty (fatal errors), but it is rather usual that suspicious values are found with 
some limit values for variables or simple functions of them. The main idea is just to indicate that the rule 
is or is not fulfilled. In simple cases the observations are listed based on edit rules, and quite often a 
separate indicator variable for that edit rule is created for further use. Some edit rules can be constraints, 
which are required in the data for some variables. 
 
26.  The analytic processing applies all kinds of statistical and mathematical methods to the 
observations in order to reveal errors. The most common outcomes of these operations are analytical 
quantities, e.g. distance measures for assessing outliers (see De Waal et al., 2011) or the method by 
Hidiroglou and Berthelot (1986) based on ratio quantities in time, predicted values based on modelling 
for editing purposes (see De Waal et al., 2011) or methods for error localization in edit rules using 
reliability weights (e.g. De Waal et al., 2011).  
 
27.  The starting point of the macro level processing is the calculation of statistics at the data or 
subset level (often coinciding to real results and subsets as well). The aggregate level study is a rather 
common practice in statistics making. These results are compared in time, connected to the reference 
results available at the moment or some functions are made from the results (e.g. ratio). The macro level 
processing provides information about possible state of error at the data or subset level, and thus the real 
identification of errors must be conducted in subsequent operations, guided by the results from the macro 
level.  
 
28.  The processed and significance evaluated identification includes the study of significance of 
the variable values and observations to the results, usually expressed with scores (see Hedlin, 2008). It is 
possible to deal with more variables at once and evaluate the total score for observation as well. These 
actions direct time consuming interactive studies (manual editing) to a limited set of most influential 
observations, leaving the rest of the observations to quick correction routines or uncorrected. This 
practice called selective editing is considered to improve efficiency and save resources and expenses 
(Adolfsson & Gidlund, 2008).  
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31.  The methodological corrections are: methodological search of a value, calculating statistics, 
modelling and constraint application. Often correcting with these practices is called imputation, though 
there are broader definitions as well.  
 
32.  The methodological search of value is conducted through donor set of observations. This set is 
usually restricted to some subset of respondents. The observations with item non-response or errors 
obtain values from a donor chosen with some methodological principle. It can vary from random 
selection to some function-controlled donor methods (e.g. distance measures for a variable which exist 
for all or nearly all observations).  
 
33.  In calculating statistics, the calculations targeted to the whole data or to a subset provide a 
statistics (e.g. mean or median). Correspondingly, in modelling one creates a regression model or another 
kind of model for predicted values used for imputation, sometimes with a stochastic residual added.  
 
34.  The constraint application corrects the error or missingness fulfilling the requirements of a 
constraint (e.g. sum of subtotals = given overall total). It is either some function of existing values in the 
constraint or with full item response in a constraint some smoothing function of all or some values.  
 
35.  The methodological correction methods may require definitions e.g. for parameters, limit values 
or information needed for the successful conduct of the method. Also non-methodological methods can 
include some definitions. 
 
36.  The corrected values should be put into the data. Three alternatives of setting the values are 
provided here: inputting value(s) via a unit view (for many statistics a constructed application), setting 
value(s) with written program lines (surprisingly common alternative, might be unavoidable in very 
complex situations with several corrections) and setting values with predefined programs (might be 
e.g. software modules [Banff imputation procedures or Selekt macros] or programs possibly controlled 
with process parameters). The success of this realization is evaluated. The “state of data” indicators are 
calculated after the corrections. If the realization has not been successful, one must go back to specify or 
alter the correction process or in rare cases leave the correction phase (in some difficult item non-
response cases). After that the next error identification can be conducted or if there are constraints 
connected to the variables in correction, one can proceed to the constraint control. It ensures that the 
constraints are satisfied in the data. If not, then last constraint applications are conducted. After this one 
can get back to error identification or one can consider the editing process ended. The result of this is the 
corrected data. 
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indicator calculation). Further, suitable software (e.g. Banff, Selekt, LogiPlus, SAS JMP) are integrated 
for the phases of the modules. When needed, new modules could be created. 
 
 
39.  The actions realized in the editing model are supported with the knowledge included in the 
methodology bank, which describes the methods included in the methodology groups in the different 
phases of the editing model. Method as a term can be considered here broadly: in addition to statistical, 
mathematical and logical actions it includes consistent courses of actions. The structure of the 
methodology bank follows strictly the methodology groups appearing in the editing model. 
 
Measures 
describing data 

Refining data Search of value Setting value Creating value 

Realization of unit 
view 

Edit rules Non-processed 
search of value 

Inputting value Non-processing 
creation of value 

Realization of 
listing view 

Analytic 
processing 

Defined search of 
value 

Setting values 
with written 
program line 

Value with decision 
rule 

Calculation of 
statistical measures 

Macro level 
processing 

Methodological 
search of value 

Values with 
predefined 
programs 

Value with 
calculating statistics 

Realization of 
tabulation 

Significance 
evaluation 

  Value with modelling

Realization of 
analytical measures 

   Value with constraint 
application 

Realization of 
graphics 

    

 
 TABLE 1: Methodology groups in the model 
 

VI. Indicators in editing 
 
A. Indicators of raw data 
 
40.  Indicators that describe raw data give information about errors on data, their effects on results 
and variables’ or subgroups’ significance on results. This initial editing and imputation is in the 
beginning of editing process. It may include observing the data in varying ways: tabulations, statistics 
calculations, distributional evaluation and data visualisation. Indicators describing the raw data are 
calculated in this phase.  
 
41. Let Y be obtained data matrix ( n x p ), where n is number of observations and p is number of 
variables. For every variable  its observation  ( i = 1, ..., n; j = 1, ..., p ) may have a value or it can 
be missing. The response indicator  for observation  has value of 1 if unit i has value on variable j. It 
has value of 0 when observation  is empty.  If value is missing due to structural reason, it should be 
marked. To identify structural missing values, we have factor  that has value of 0 when  is missing 
due to structural reason and 1 otherwise. Some indicators presented below are referring to auxiliary 
variable	 . Variables  may originate from obtained data or from other sources. Survey weight for 
observation i is denoted by	 .  
 
42. First group of indicators we present include indicators for missingness of data. From two types 
of missingness (unit and item nonresponse) only item nonresponse is considered. Response rate (1), 
weighted response rate (2) for variable   and weighted response rate for variable  proportioned with 
auxiliary variable  (3) are defined in following table 2. 
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∑
 (1) 

∑
∑

 (2) 
∑
∑

	 (3)	

  
 TABLE 2: Basic measures for missingness of data 
 
43.  Weighted response rate (2) evaluates proportion of responses in variable when whole population 
is inspected. This should be noted especially when data is stratified or quota sampling is used with 
deviant proportions or when calibration of weights are used. Weighted response rate for variable  
proportioned with auxiliary variable  (3) gives information about effect of nonresponse to aggregates of 
variable  when  is correlated with . Indicators for response rates, such as item nonresponse rate (4) 
and full response rate (5), are defined in table 3.  
 

∑ 1 ∏
 (4) 

∑ ∏
 (5) 

 
 TABLE 3: Indicators for response 
 
44.  Proportion of missing values in all variables (6) and average proportion of missing values (7) are 
presented in table 4. 
 

∑ 1
 (6) 

∑ ∑ 1
 (7) 

 
 TABLE 4: Indicators for measuring the proportion of missing values 
 
45.  Proportion of missing values in all variables (6) is a unit-specific indicator of response. 
Proportion of missing values is usually reasonable to calculate in relation to some subset of variables 

. The effect of missing values on data can be evaluated with auxiliary variable , which is available 
for all observations. In some cases it may be necessary to produce item nonresponse adjusted weights ∗  
for variable j, where ∑ ∗ ∑ . Then it is possible to use indicators that evaluate the effect of 
missing values with auxiliary variable as presented in table 5. 
 

∑ ∗

∑
	. (8)	

∑ ∗ ∑

∑
. (9)	

 
 TABLE 5: Indicators evaluating the effect of missing values 
 
46.  Ratio of item nonresponse estimated and survey weight estimated totals of x (8) and proportion 
of variation of item nonresponse estimated and survey weight estimated totals of x (9) are defined above. 
If  and  are correlated, that ratio estimates the proportion of change that item nonresponse has on the 
total of variable . 
 
47. Next we will discuss on indicators for impact of observation. Variables that have skew 
distributions may have values, which have a large impact on results. Survey weights need also be taken 
into account when assessing the impact of observations. These indicators are more relevant when 
calculated from certain subgroup rather than from whole data, since the impact is easier to notice. It is 
also useful to specify essential subgroup by contents which significance on result can be calculated. 
Indicators for significance calculation are presented in table 6. 
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∑
 

(10) 
∑ ∈

∑
 (11) ∑

 
(12) ∑

 
(13) 

 
 TABLE 6: Significance indicators 
 
48. Significance of each individual observation  in sum of variable  (10) and similarly 
significance of each observation  subgroup q (11) are typical indicators for significance examination. 
Significance of each weight  in sum of weights (12) identifies units that may have a large impact on 
results through survey weights. Significance of each weighted observation  in estimate of total 
variable  (13) reveals the true impact of observation to total estimate. There are also some other 
indicators related to observation and weight significance. It is possible to calculate total estimate from 
subgroup that has one observation unit removed. This describes the effect the removed unit has on the 
estimate of total. These calculations require computing adjusted survey weights  with one unit 
removed accordingly. 
 
49. Estimators sensitivity to unit i  
  (14)
describes the change in estimate  when observation i is omitted. Term c standardizes the result and 
according to the EDIMBUS report, it can be formed as a mean of estimators on removed units i: 
	∑ ⁄  . These estimates can be examined often through so-called sensitivity curve and it is linked 
with outlier evaluation.  
 
50. Indicators presented above are mainly simple functions proportioned to total estimates. 
Significance evaluation has been crucial part of editing in recent years. In terms of selective editing there 
is several score functions available and most of them include reference value. These score functions will 
not be presented in this paper. 
 
B. Indicators related to identifying of errors 
 
51. Indicators concerning error recognition have two aims: 1) they describe the amount of errors in 
variables and observations, 2) they describe the effectiveness of error identification procedures. 
Indicators describing the efficiency of error detection are not discussed in this paper. Defects on data are 
evaluated in data studies and editing process phase on editing model. Error identification phase includes 
actions that are designed to identify errors so that they can be individualized on variables and 
observations.  
 
52. The most common practise to notice error is to use an edit rule, which flags observation to be 
either error or error suspicion. Some error identification actions may include data processing with 
functions or modelling. Some errors are detected from results of macro editing. Visual examination on 
both observation and result levels is useful. It is essential for indicator calculations that identified errors 
and error rules used to identification can be tracked by flagged observations. 
 
53. Error identification indicator  for unit i on variable j has value of 1 if observation is detected to 
be erroneous on error identification process. Otherwise, it has value of 0. It is also possible to add 
denotation l for the parameter to identify method used on error detection . 
 

∑
 (15)  (16) 

 
 TABLE 7: Indicators for error identification on variable level 
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54.  Indicators for error identification are needed in different levels of data. On variable level, error 
degree of variable  on data (by identification method l) (15), presented in table 7, measures the error 
identification rate of variable . Adding the information of error identification method l describes the 
sensitivity of the method proportioned to all errors on variable. It is important to notice that error 
identification may include false alarms, so great number of identified errors may not imply a good error 
identification method. On the opposite, one sole error may be significant if the magnitude of error is 
exceptional. This is why it is sometimes useful to calculate the amount of error identifications on variable 
over all identification methods (16) for comparison. It also controls the operations of edit rules. 

55.  Indicator for error identification on observation level: Observation i is erroneous by edit rule 
l if at least one parameter  1, … ,  has value of 1. Then error parameter  for observation i 
combined with edit rule l has value of 1 and otherwise value of 0. Variable amount p can be replaced with 
subset	 	  that are included on error identification. On the observation level of the data the 
proportion of error occurrence on all variables (by error identification method l) 
 ∑

 
(17)

measures overall quality of observation. 
 

∑
 (18) 

∑ 1 ∏ 1
 (19) 

∑
∑

 (20) 

 
 TABLE 8: Indicators for error identification on data level 
 
56.  Standard indicator for error identification on data level, presented in table 8, is error 
identification rate for edit l (18). If there are several edit rules in use it is possible to define general rate of 
error detection for all error detection methods (19). Proportion on error detection (20) describes the ratio 
of erroneous variables from total estimate. 
 
C. Indicators related to corrections actions 
 
57. Indicators associated with error correction describe 1) quality of data after error correction; 2) 
amount of error correction in variables/units/data; 3) effect of error correction on results. After error 
identification and nonresponse assessment, we have gained information on to which observations and 
variables we should focus actions on. Actions might include inquiring the correct value from respondent, 
searching for right value from other sources, cold-deck imputation, imputation from other data source or 
imputation based on statistical methods. Let the inserted or imputed value be denoted as . After 
different corrective actions we get the final data. It is quite common, that the edits on data have not been 
recorded in any ways and the only method to evaluate the changes is usually to compare the raw and final 
data. 
 
58. Indicators for error correction can describe the final data and its flaws and edits. They remark on 
the broadness of edit actions, the amount of edits caused by error identification and influence of error 
identification to edit actions. In some cases, they show impact of faultiness on estimates. For calculating 
such indicators, it is essential to tag the information needed on observational level during the editing 
process. 
 
59.  Following indicators measure the proportion of missing values on data after error 
correction. The item response indicator ̂  takes the value of 1 if observation i on variable j has value 
after E&I-actions. The value can be the original  or corrected . Correspondingly ̂  takes value of 0 
when  is missing. Survey weight for observation i is denoted as . Some standard indicators are 
presented in table 9. 
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∑ ̂
 (21) 

∑ ̂
∑

 (22) 
∑ ̂

	 (23)	

 
 TABLE 9: Response and inconsistency rates 
 
60.  The item response rate after E&I-actions (21) and weighted item response rate after E&I-actions 
(22) evaluates remaining missingness of variable j at population level. As with raw data, it is important 
also with final data to calculate weighted indicators if the data is stratified or quota sampling is used with 
deviant proportions or when calibration of weights is used. Usually it is recommended to calculate 
response rates with and without weights. The rate of inconsistent data (23) describes how much the 
variable j has values as a result of error detection focused on the variable j. 
 

∑ 1 ̂
 (24) 

∑ ̂
 (25) 

 
 TABLE 10: Observation specific indicators for missingness after imputation 
 
61.   As with the raw data, the proportion of missingness after imputation (24), presented in table 10, 
might be more informative to calculate in relation to some sensible subset  instead of all variables. 
Inconsistency proportion (25), presented in table 9, describes the portion of variables that has values as a 
result of error detection. The variable set of  can be substituted with subset of variables  that are 
included in error detection method. 

∑ 1 ∏ ̂
 (26) 

∑ ∏ r

n
 (27) 

∑ ∑ 1 ∏ r

np
 (28) 

 
 TABLE 11: Data specific indicators for missingness after imputation 
 
62.  Proportion of item nonresponse after imputation (26) and proportion of full response after 
imputation (27), presented in table 11, are exclusive classes, similarly to the situation with raw data, but 
both forms can be useful depending on situation. The remains of non-structural item nonresponse after 
correction actions indicate that it is not possible to form full response by current standards or data 
management system is enabled to allow some absence on observations. Mean proportion of missingness 
(28) describes how much missing values are included on observations on average. 
 
63.  Following indicators describe the error correction actions. Correction of an error is a 
modification of data and it is represented with variable , which takes value of 1 when value 
of raw data differs from value that is corrected and value of 0 otherwise. Parameter  for structural 
missingness on raw data is included in some indicators and it’s equivalent on corrected data is defined as 

. It is highlighted in EDIMBUS-report that these indicators need to be calculated with and without 
weights. We start introducing indicators for error correction actions on variable level in table 12. 
 

∑
 (29) 

∑
∑

. (30)	
∑

∑
 (31)	

 
 TABLE 12: Indicators for error correction actions on variable level 
  
64.  Edit rate (29) describes the quantity of edited values on specific variable. Also weighted edit rate 
(30) is defined.  If we are only interested in imputed edits, terms are correspondingly imputation rate and 
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weighted imputation rate. Edit ratio (31) describes the effect of edits proportioned to total estimate. 
Modification rate (32) is defined as 
 ∑

. 
(32)

 
65.  Term    takes value of 1 only when variable has value given on observation 1 , 

it have not been structurally missing on raw data 1  and it is not structurally missing on corrected 

data either 1 . Similar indicators are net edit rate with term 1 , which takes account 

cases where response is formed for missing value, and cancellation rate with term 1 , 
which takes account only removals of exiting values. These indicators can also be calculated with 
weights . 
 
66. If there is demand for indicators for specific correction method , it is possible to calculate 
indicators above with a method specific parameter  as is presented in table 13. 
 

∑

∑
 (33)	

∑
. (34)	

1 ∑
. (35)	

 
 TABLE 13: Edit proportions and overall edit rate 
 
67.  Proportion of correction method  from all correction methods used for variable  (33) can 
also be calculated with the weights . Indicators presented above have also their corresponding versions 
in observation level, describing the change within the observation from different starting points, for 
example edit proportion in observation level (34). Modification proportion, net edit proportion and 
cancellation proportion can be calculated by using terms , 1  and 1  
correspondingly. Set of variables  can also be substituted with variable subset . There are also similar 
indicators for describing edits on data level, for example overall edit rate (35) presented in table 12. 
Overall modification rate, overall net edit rate and overall cancellation rate can be calculated 
correspondingly. In addition, weighted versions are available by adding weight parameter. 
 
68.  Not every error identification results in an error correction. On next table 14, we present some 
standard indicators for implications of error identification.  
 
∑

∑
 (36)

∑
∑

(37)
∑

∑
(38)

∑
∑

(39)

  
 TABLE 14: Indicators for implications of error detection 
 
69.  It is possible to calculate edit rate proportioned to errors detected for variable j (36). It describes 
amount of corrections resulted from error detection proportioned to all errors included in variable. Such 
edit rate is also possible to define for specific detecting method l respectively, assuming that there is 
certainty that an edit resulted only from inspected method.  For this reason, it is necessary to define 
conditional indicator , which takes value of 1 only when value modification has resulted 
from error detection method l. Now we can define rate for error corrections in variable j caused by error 
detection method l (37) and it is possible to extend for data level. 
 
69.  There are also defined indicators that describe the impact of corrections and error quantity on 
data.  Error corrections have effect on results and this effect can be evaluated with indicators that are 
based on value difference  or estimate difference , … , , … , , … , , … , . If 
there is information on real values ∗  it is possible to evaluate defects of error correction with similar 
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indicators by replacing the raw data values  with real values ∗ . Some common variable level 
indicators for measuring edit impact are weighted average edit impact (38) and weighted relative average 
edit impact (39) presented in table 12. Weighted α-relative edit impact 
 ∑

∑

⁄

∑ ∑⁄
 

(40)

is average correction impact modified with α proportioned to variables weighted mean 
∑

∑
. With 

α it is possible to regulate examination and when 1 indicator results in weighted average impact of 
edits proportioned by variable j. Same examination can be done for correction defects. 
Total impact of edits can be calculated as difference of estimates 
 , … , , … , , … , , … , . (41)
 
70.  Sensitivity of the parameter estimate   for edits is denoted as 
 , … , , … , , … , , ∗, , … ,  (42)

where c is a suitable standardization constant (usually c = 1). It describes the change on estimate that is 
based on corrected values when one corrected value is replaced by real value. Edit error rate 
 ∑ ∗

∑
 

(43)

describes amount of false edits proportioned to all edits. 
 
71.  If all edits under examination are done by imputation, we can refer to indicators above as 
weighted average imputation impact (38), weighted relative average imputation impact (39) etc. 
 

VII. Recommendations for use of indicators 
 
A. Quality standards of Eurostat 
 
72.  Eurostat has determined standards for quality reports for European Statistical System. The 
guidebooks of standards describe different dimensions of quality and in this paper, we will refer to the 
following dimensions: measurement errors, nonresponse errors, processing errors in micro-data and 
imputation. 
 
73.  A measurement error is the discrepancy between the observed value of a variable provided by 
the survey respondent and its underlying true value. Eurostat reports discuss the reasons for measurement 
errors, how they are formed and what methods exists to investigate measurement errors. Error 
identification offers information on certain and suspected errors, and indicator for error identification 
rate for edit rule l (18) is mentioned. It is also recommended to use this indicator to examine crucial 
subgroups. For bias caused by measurement errors, they offer different evaluation studies that are mainly 
related to assessing the questionnaire and the interview situation. One way to estimate bias is to calculate 
results from original data and final data and compare them. 
 
74.  Item nonresponse on variable is crucial of nonresponse errors according to Eurostat report. 
Indicator for item response rate (1) is mentioned and optional indicator for weighted item response rate 
(2) is offered. It is important to specify the essential variables for which the response rates are calculated 
and consideration must be used to decide whether to use weighted or unweighted indicators. Examination 
in relevant subsets of units is also highly recommended. The effect of nonresponse can be tested with 
values that are available for all responded units by comparing full response estimate to the estimate that 
notices nonresponse. Indicators for nonresponse estimates are mentioned for example Ratio of item 
nonresponse estimated and survey weight estimated totals of  (8). 
 
75.  Processing errors in micro-data imply on data recording, editing and sometimes on data 
treatment and imputation. By Eurostat report, it is essential to explain the extent and impact of processing 
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errors if they are significant. Calculating results from original and corrected data and comparing the 
results is mentioned as a simple testing method. This provides the total net effect of editing. The amount 
of imputation, or generally error correction, can be evaluated by calculating edit rate (35). 
 
B. Situations and problems related to indicator calculations 
 
76.  Concepts used in indicator calculations are not always unambiguous. In next section we will 
discuss on different situations and problems related to these concepts.  
 
77.  Target variables: Statistic producer must decide the group of variables from which the 
indicators are calculated. Not all indicators can be calculated for categorical variables. Some variables are 
too insignificant for detailed examination. Therefore, it is essential to define certain target variables of 
which indicators are calculated. 
 
78.  Subgroups: It is possible that indicators perform better on subgroup level than in complete data. 
Knowledge of contents and overall experience are needed to define such subgroups. 
 
79.   Raw data: There are several indicators targeted for raw data examinations, but it is not always 
obvious what is considered as raw data. For the basis of the editing model, raw data is defined as data that 
includes all needed material combined. It is possible that initial error check has been done to some parts 
of data when it has been received and before the raw data has been formed. In some statistics editing is 
greatly emphasized on data reception phase. All these initial edit actions must be regarded when 
indicators from raw data are calculated. 
 
80.  Structurally missing values are problematic with indicators that describe item nonresponse. In 
some cases, this can be taken into account with separate parameter. If structurally missing values exists in 
raw data, they must be defined and their effect on indicators should be eliminated. 
 
81.  Error identification: Different methods for error identification are categorized in different 
phases in editing model. For all cases, it is not possible to define exactly the method of error 
identification due to unsystematic detection. There are indicators that are used to identify error detection 
methods but they are mainly designated for edit rules. Sometimes an error identification method is not 
necessarily important to notice. Crucial identification methods should be selected based on criteria of the 
editing model and indicators should be targeted on those identification methods. In multiple error cases, it 
is not apparent whether to tag all errors on the value or just the error that caused disqualification.  
 
82.  Error correction: Main problem with error corrections is what corrections are included in 
indicator calculations. Original value can be changed unambiguously because of logical inspection or 
inquiry of the correct value. These cases might not be necessarily involved in indicator calculations. 
When error correction indicators are concerned usually only imputation is mentioned. Generally, only 
significant error correction methods are included in indicator calculations. There might be problems with 
individualizing correction methods and with serial corrections. Some balance adjusting edits also modify 
values that are not erroneous.  
 
C. Discussion 
 
83.  In this paper we have collected indicator in respect to editing process of official statistics. We 
have classified these indicators in three groups according to their functions:  Indicators of raw data, 
indicators that relate to the error identification and indicators that relate to error correction. These groups 
relate to three different phases of editing model. The number of indicators presented in this paper is quite 
substantial considering how diverse statistics production processes are. Not all indicators are suitable for 
every type of statistics. Hence, consideration on which indicators to be applied in each process is 
essential. Many questions related to choices of subgroups or variables from which indicators are 
calculated need solid substance knowledge. Some indicators presented are important but suitable only for 
specific situations. Therefore, it is not possible to define a detailed list of indicators to be published with 
all statistics. Some standard indicators for editing process should always be computed. Indicators 
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measuring missingness in data (presented in section 2.1) are valuable tools for statistics production 
process by describing the coverage of data in each stage of process. Then, if any editing actions are done, 
the user of the final product should have access to information on edit rates of the data (presented in 
section 4.2). Altogether, indicators are essential part of editing process as they provide information on 
quality of data, results and editing process in general. 
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