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I. INTRODUCTION  
 
1. The importance of survey quality documentation is by now largely recognised at international 
level, as well as the central role of users and their different profiles and needs of statistical information. 
Indeed, Eurostat activities on quality are strongly addressed to standardise how to document survey 
quality by means of quality reports (Eurostat, 2009) and how to support data transmission by means of 
the Euro-SDMX Metadata Structure (Gotzfried and Pellegrino, 2008), in a coherent and integrated 
approach. However, to our knowledge no direct experiences have yet been carried out in order to collect 
information on the needs of different types of users in terms of metadata and quality indicators.  
 
2. The aim of this paper is to try to schematize what would be useful and appropriate to provide as 
quality information on Editing and Imputation (E&I) to different kinds of users, starting from what is 
available in the centralised Istat system for survey documentation, named SIDI (Brancato et al. 2004, 
Brancato et al., 2006) developed and implemented at Istat.  
 
3. SIDI manages survey metadata concerning both the informative content and the process 
characteristics as well as sets of standard quality indicators. The integrated management of qualitative 
and quantitative information makes it possible to properly analyse quality indicators by taking into 
account survey context, i.e. survey methodologies and quality control procedures. Metadata documented 
in SIDI are accessible to external users via the SIQual navigation system 
(http://siqual.istat.it/SIQual/index.jsp).  
 
4. With regard to E&I, the SIDI system documents the methods and the quality control actions 
adopted by the survey in a standardised way (e.g.: figure 1) as well as standard quality indicators, such as 
the imputation rate, related both to the whole survey dataset and to single key variables. These indicators 
are based on the comparison between original (before E&I) and corrected (after E&I) data. They 
basically consist on the imputation rate and its components as reported in table 1. For further information 
on quality indicators, please refer to Brancato et al. 2004, Brancato et al., 2006.  
 
5. Concerning the different user typologies, three main categories are considered. Firstly, the 
theoretically more expert and demanding one: the survey manager. Secondly, a crosswise type of user, 
equally or even more experienced than the previous: the quality manager. Finally, the more composite 
profile: the external user. 
 

http://siqual.istat.it/SIQual/index.jsp
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Figure 1. Example of metadata on E&I in SIDI for a given survey 

 
 
Table 1. SIDI principal standard quality indicators on E&I 
INDICATORS COMPUTATION 
Imputation Rate Values modified by E&I / potentially imputable values* 
  Modification Rate Changes from a value to a different imputed value / potentially imputable 

values 
  Net Imputation Rate Changes from blank to a different imputed value / potentially imputable 

values 
  Cancellation Rate Changes from a value to an imputed blank / potentially imputable values 
Non Imputation Rate Values not transformed by E&I  / potentially imputable values 
  Blank Unmodified Values Rate Blank unmodified values / potentially imputable values  
  Non Blank Unmodified Values Rate Non blank unmodified values / potentially imputable values 
*Potentially imputable values= Total records* Total imputable variables. Some variables might be excluded from the imputation 
process (e.g. identification codes) 
 
II. THE SURVEY MANAGER 
 
6. Using metadata and quality indicators to report on E&I can be very important for survey 
managers, as it can provide the basis for quality improvements of the next editions of a survey. E&I 
indicators computed in SIDI do not give only a measure of how much data were changed by E&I but can 
also be used as alerts of problems occurred in the previous stages of the process, such as questionnaire 
design and data collection.  
 
7. The SIDI system provides survey managers with standard functions for investigating the quality 
indicators collected in the system. With regard to quality indicators on E&I, the SIDI system makes 
available some useful analyses to survey managers. For instance: 

(a) Analysis of territorial differences in imputation rates  
(b) Analysis of trend over time of imputation rates 
(c) Comparison of imputations rates among different surveys 
(d) Analysis of imputation rate of a single variable. 

 
8. First of all, the analysis of imputation rates by territorial areas helps the survey manager to 
understand if there is room for improvement with regard to territorial differences. In Figure 2 the overall 
un-weighted imputation rate by macro-regions (corresponding to level 1 of the Nomenclature of 
Territorial Units for Statistics - NUTS 1) is shown, referring to an administrative survey collecting data 
from Municipalities, which is partly based on paper questionnaire, partly on web data collection. 
 
9. The explanation could be found in the different level of use of web data collection by 
Municipalities. In fact, the web mode is chosen mainly by the Municipalities in the Northern parts of the 
country. This analysis allows to define specific quantitative targets for the next editions of the survey 
regarding the different NUTS 1 areas. 
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Figure 2. Overall un-weighted imputation rate by NUTS 1 for an administrative survey 

 
10. With regard to a monthly CATI survey collecting data from enterprises, figure 3 shows an 
increasing trend for the overall un-weighted imputation rates. It is an useful alert signalling that the 
situation for this survey is getting worse. The projection of a regression line can help to show the trend.  
A further help can be given by the analysis of the components of the imputation rate showing that the 
raise is given by the net imputation rate. In this situation, if the questionnaire has not been changed, the 
cause could be found in the CATI data collection stage. This alert is important for the survey manager in 
order to guarantee the data quality of the survey in the future. 
 
Figure 3. Overall un-weighted imputation rates for a CATI survey 
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11. The availability of standard metadata and quality indicators for the statistical processes in a 
centralised system allows a comparison among different surveys. Figure 4 reports the overall un-
weighted imputation rates for four PAPI surveys collecting information on individuals. The graph shows 
a certain degree of variability of the imputation rates among the surveys, and an overall decreasing trend. 
This can be seen as an indication of increasing quality for this group of surveys.  
 
12. Another relevant indicator is the imputation rate computed for a single variable that is one of the 
indicators included in Eurostat standard quality report (Eurostat, 2009). In addition, the net imputation 
rate is a proxy measure of the item non-response rate. Figure 5 shows the imputation rates for the main 
variables of a PAPI survey on individuals, ordered by decreasing imputation rates. This chart could help 
the survey manager to identify areas of the questionnaire to improve.  
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13. Moreover the comparison between imputation rates and net imputation rates for each single 
variable can help to identify the probable cause of the problem. For instance, from Figure 5 it can be 
argued that for almost all the variables most of imputations are related to item non-response, whereas 
possible measurement error is related to var18 and var27, as the difference between the net imputation 
rate and the imputation rate is high. 
 
Figure 4. Overall un-weighted imputation rates for four PAPI surveys 

igure 5. Un-weighted imputation rates and net un-weighted imputation rates for a PAPI survey on 

E QUALITY MANAGER 

e considered quite different from the survey manager one. 
 visi

-
ethods 

o the Istat situation updated at the end of May 2009, among the 138 surveys1 
 carried out by the institute, 78% apply some kind of E&I procedure (Table 2). The application 

                                                     

 
F
individuals 

III. TH
 

 
14. Quality manager point of view can b
The on is more transversal and the issue of comparability among processes is emphasized. Quality 
manager should support the decisional process of the Institute top-management providing information 
such as periodic overviews on the use of different methods and techniques within the Institute and 
assessments of the quality level reached by different statistical products and processes, in order to 
identify strengths and weaknesses and address efforts for future improvements. Exploiting the meta
information contained in the SIDI system is an easy way to obtain information on the use of E&I m
across the Institute.  
 

15. With regard t
currently

 
1 Only the active surveys have been selected, excluding the occasional and the decennial ones. 
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of E&I procedures is more spread on household surveys (all household surveys adopt some kind of 
probably due to the social survey questionnaire complexity, whereas some surveys on businesses or 
institutions anticipate checks on data before or during data-entry. Table 3 reports the distribution of 108 
surveys that use E&I procedures by type of reporting unit and editing or imputation technique. The 
difference between surveys on household or individuals and surveys on businesses and institutions result
quite clear. Probably the difference is also due to the different type of variables prevalently treated: 
categorical variables in household surveys and continuous variables in business ones. Household surveys 
generally adopt complex E&I strategies, involving reviewers only in the correction phase, while the 
situation of surveys on businesses and institutions results more composite, e.g. simpler procedures and 
follow-ups are clearly more spread, as well as the reviewer involvement also in the editing phase.  
 

TABLE 2. Adoption of E&I procedures by Istat current surveys by type of reporting unit 

E&I), 

s 

Reporting unit 
Current surveys 

Household or individual Business Institution 
Total 

With E&I 12 46 50 108
Without E&I 300 10 20 
Total 12 56 70 138

 
TABLE 3. Distribution of surveys “with E&I” by type of reporting  and editi  or imput ue (%) 

Reporting unit 
unit ng ation techniq

Current surveys 
Household or individual Business Institution 

Total 

Editing technique  
Only deterministic 5333 59 52 
Only interactive 0 30 22 23

teractive 
 probabilistic 5

1 10 10 10
tion technique 

Deterministic and in 0 11 16 12
Deterministic and 8 0 6 9
Other 8 0 4 3
Total 00 0 0 0
Imputa  
Only deterministic 0 17 30 21
Only probabilistic 0 9 4 6

ed on follow-up 
sed on experience 

9 2 2
10 1 1 1

 
Only interactive bas 0 20 16 16
Only interactive ba 0 7 0 3
Mixed with follow-up 8 39 24 29
Mixed without follow-up 2 9 6 6
Total 0 00 00 00

 
16. Focusing on the marginal distributions, it should be n that the usive a on o

eterministic rules to identify errors is largely the prevalent editing technique used; concerning 

t one 
rting 

ple of 
e SIDI potentialities. Indeed, metadata stored in the system permit to make other similar analysis, e.g. 

ying

ure results very time-
onsuming when compared with the other phases of the production process (Luzi et al., 2007). In order to 

y th  

E&I 

                                                     

oted  excl dopti f 
d
imputation, instead, the situation is more heterogeneous, but it is important to underline that the 
distribution mode is represented by the imputation “mixed with follow-ups”, indicating that abou
third out of the surveys “with E&I” adopts a structured imputation procedure and recalls the repo
units in case of need (generally for most influential errors and/or outliers). 
 
17. The previous analysis of E&I techniques by type of reporting unit represents only an exam
th
stud  the distribution of E&I technique by the data collection mode. Furthermore, the real strength of 
the system is the integrated management of metadata and quality indicators. 
 
18. It is often reported in the literature that the application of E&I proced
c
verif is assertion, it would be necessary to know the durations of the E&I and of the other survey
phases. Such information is not systematically collected at Istat. However, SIDI gathers indicators on the 
overall timeliness2 permitting to make some general assessments on how the application of different 

 
ease to external 

sers and the last day of the data reference period. In case the survey does not release results to external users but 
2 The indicator on timeliness is defined as the difference in days between the date of final data rel
u
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procedures affects the times of results dissemination. Table 4 reports the timeliness means calculated by 
survey periodicity, reporting unit and type of E&I procedure, the last properly recoded. Here, only yearly 
and monthly categories have been selected as survey periodicities. As a result, it seems that surveys 
without E&I procedures are quite always slower than the ones with completely automatic or completely 
interactive procedures. Probably when E&I is not applied other phases of the production process, suc
data collection or data-entry, including some checks on data, result more time-consuming. Furthermore, 
the surveys with partly automatic and partly interactive E&I resulted quite always the slowest. It should 
be taken into account that the surveys adopting complex procedures are frequently also complex surveys,
having usually large sample or population sizes and large numbers of variables. In such kind of surveys, 
also other phases of the data production process can affect the overall timeliness. Indeed, the level of 
complexity of the surveys should be considered as an additional factor of the analysis since it probably 
has a more general impact on overall timeliness. Unfortunately, the limited number of surveys falling 
each table cell would not allow to draw reliable conclusions. 
 

Table 4. Timeliness means (days) by periodicity, reporting unit and type of E&I procedure  

h as 

 

in 

Type of E&I procedure 

Periodicity Reporting unit 
Completely Completely Partly automatic, Without 
automatic int tive E&I Total eractive partly interac

Yearly Household or individual ) 395   (2)316   (1) - 579   (1 - 
 Business 365   (2) ) )  (4) 4

448   (9 582 (18
onthly 

438 (13 3 3

442 (15 672   (4 615  97 (24)
 Institution 467 (10) ) 821   (8) ) 586 (40)
M Business - 131   (9) 54   (1) 55   (2) 113 (12)
 Institution - 252 (10) 340   (5) 239   (5) 274 (19)
Total Total ) 223 (43) 91 (19) 02 (29) 288 (97)

In parenthesis i e number of different surveys that co  the mean. T u n ifferent 
p edure changes over time. This is the reason why the total number of sur riodicity can be 

&I is naturally addressed to the analysis of quality indicators specifically related to this phase of the 
s 
e 

ts the means of the un-weighted imputation rate by some relevant survey 
haracteristics, as the editing technique adopted, the data collection mode (interviewer vs. self-

inis

to account only the percentage of changes applied to the 
ataset cells and not their value, consequently, it is more related to the editing technique (number of error 

the 

d 

ue 

of 
item non-response in the collected data. 

    

s reported th
 proc

ntributed to he same s rvey can co tribute to d
means if its ty e of E&I

e sum o
veys by pe

different from th f the joint distribution. 
 
19. Behind the previous example on the impact of E&I on timeliness, quality manager interest on 
E
production process. Unfortunately, the number of surveys that provided the SIDI system with indicator
on E&I is still limited. The following analyses have been performed on 18 surveys and should therefor
be considered only as an example of the interesting analysis that can be performed and not for drawing 
general conclusions. 
 
20. Table 5 repor
c
adm tered) and the type of reporting unit.  
 
21. As known, the imputation rate takes in
d
identified) than to the imputation method. As expected, when the probabilistic editing is adopted the 
imputation rate is, on average, smaller. Taking into account the data collection mode, interviewer-assisted 
surveys result having a substantially smaller imputation rate then self-administered ones, confirming 
support provided by the presence of interviewers to the collection of good quality data. It has to be 
mentioned that both categories include either computer assisted and not computer assisted techniques. 
Concerning the reporting unit, the imputation rate results quite smaller for surveys on household or 
individual than for surveys on business or institution. This can be partly related to the different kind of 
collected variables, but it is probably mainly due to the correspondence between the reporting unit an
the data collection mode adopted: all household surveys are interviewer-administered, whereas all but 
one business or institution surveys are conducted by a self-administered questionnaire and the mean val
of the imputation rate of business surveys would raise to 10,98% when calculated without the only 
interviewer-administered business survey. Another reason can be connected to the higher level of 
respondent burden for businesses than for households that could lead to corresponding higher level 

 
                                                                                                                                                                       
only to Eurostat or other Istat structures or to other bodies belonging to the Italian Statistical System the date of the 
release to them has been considered to calculate the indicator. 
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Table 5 Un-weighted imputation rate means by editing technique, data collection mode and reporting 
 Mean of imputation rate -%

unit 

Editing technique 
Only deterministic 8,07 (9)
Deterministic and interactive 5,69 (3)
Deterministic and probabilistic 

de 
3,22 (6)

Data Collection mo
Self-administered 9,84 (8)
Interviewer-administered 3,03 (10)
Reporting unit 
Household or individual 3,11 (9)
Business 8,10 (3)
Institution 9,46 (6)
Total 6,06 (18)

In parenthesis is reported the number of different surveys contributing to the m

rting with the previous analysis, the quality manager can then deepen the investigation 
he trend over time of the mean of the imputation ra he analysis of 

 of the problem of the item non-
sponse. However the limited number of indicators available at the moment suggests not to go too far in 

&I 
sed.  

ata, it is useful to consider all their relevant characteristics. In general, every NSI has explored users’ 
riving its own users’ classification (Quintano et al., 2001), 

evertheless, the work carried out by Eurostat on this issue is generally applicable to different contexts. 
 of 

r, to try to cross the two perspectives and other dissemination characteristics would provide a 
ore pragmatic approach. 

 
 

 further dissemination, need detailed information on intrinsic quality issues, 
upported by quantitative measures of the error. The final users need sufficient information to correctly 

e 

 

ps, uses and type of data required. 
he classification is partially drawn from Eurostat (Eurostat, 2009) and modified for the purposes of this 

. 

ean 
 
22. Sta
observing t te, or concentrating on t

 ideaanother quality indicator, such as the net imputation rate, to have an
re
the breakdown. Furthermore, a promising field of research is represented by quality indicators of E
related to single variables, at the moment available only for 4 surveys and consequently still not analy
 
IV. THE EXTERNAL USER 

 
23. When identifying the external users and the quality information to be released supporting the 
d
needs, profiling, and satisfaction, de
n
Eurostat has classified the users according to two main dimensions: reasons to access the data and type
data used (Eurostat, 2009) and knowledge/ability to understand statistical and quality issues (Eurostat, 
2002). 
 
24. If the aim is to understand what to provide in terms of quality information to the external users 
the most important classification criterion seems to be that on the statistical/quality expertise degree. 
Howeve
m
 
25. Considering the quality issues, according to Eurostat, the users can be classified into two main
groups: intermediate and final users. The intermediate users, that are defined as those incorporating the
data into wider datasets for
s
use the data and not to draw conclusions exceeding the limitations posed by the data reliability. Such  
documentation should be short and less technical than the former. Finally, Eurostat identifies an hybrid 
type of users, the researchers, that are considered similar to the final users in their expectations and to th
intermediate users with respect to the understanding of quality issues.  
 
26. Concerning the second perspective, general results on users classification agree on the existence
of a variety of users very heterogeneous in terms of who they are, why they access the data, and what 
type of data they use. The table below summarises the main users’ grou
T
work
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Table 6. Users’ classification, reasons for accessing data and type of data required 
Who Why What 
National Governments Aggregated economic indexes 

(Economic macrodata) 
Local administrations 

Policy making: at national and local level 

Economic and social indexes by 
sector or geographic disaggregation 

International Institutions 
(Eurostat, ILO, WB, FMI, …) 

Their institutional aims  
 

Microdata 
 

Social actors (lobby groups, 
employers’ associations, trade 
unions, …) 

To monitor their field of interest, as part 
of their institutional aims 

Macrodata 

Media To report on statistics to the society Press releases, Statistical figures, 
analyses and comments 

Businesses For market understanding, market 
strategy, consultancy services in the 
information sector 

Economic longitudinal macrodata 

Research and Academic world To perform statistical analyses of 
economic and social data aimed at 
understanding, explaining and 
forecasting phenomena of the real world 

Microdata 

Source: Eurostat (2009), partially modified. 
 
27. Instead of the two defined by Eurostat in 2002, in order to satisfy the different quality reporting 
needs, three different formats, with growing levels of complexity in the documentation have been 
identified: i) minimum documentation requirement; ii) intermediate quality documentation; iii) advanced 
quality documentation.  
 
A. Level 1. Minimum documentation requirement 
 
28. A minimum documentation requirement for E&I phase is represented by a simple sentence 
communicating that a procedure is applied in order to detect and correct errors in the data due to item 
non-response and/or measurement errors, and further explaining what is meant by these two non-
sampling errors. The language should be simple and talkative. By means of a similar approach, the users 
should be informed that filling in (or imputing) an item non-response, or changing some unreliable values 
(outliers) identified according to a set of rules (edits) is based on a solid methodology, and it has been 
shown to be an appropriate approach to improve data quality. The users should also be informed whether 
the subset of the most important units are re-contacted in order to verify the data. 

 
B. Level 2. Intermediate quality documentation 
 
29. An intermediate quality documentation on E&I should include some selected indicators 
supported by information on the applied procedure.  
 
30. First of all, selected context metadata should be released, and in particular if a computer assisted 
data collection technique has been used, equipped with an integrated checking system during the 
interview, thus decreasing the extent of the following E&I phase. Then specific metadata on the E&I 
procedure should be provided. At this level, it is unfeasible to think about a detailed documentation of 
edit rules in the E&I process. However, at least a documentation of the E&I strategy should be provided, 
including a description of the main stages, and for each stage, the nature of the techniques applied 
(deterministic, probabilistic, ...). 
 
31. Concerning the quality indicators, the user should be informed on simple basic data, i.e. total 
number of units, total number of variables, and total number of variables submitted to the E&I procedure. 
Then specific indicators on E&I, such as imputation rate and imputation ratio (Eurostat, 2009; Brancato 
et al., 2004) should be provided, together with the imputation rate components (net imputation rate, the 
modification rate and the cancellation rate). At this stage, also item specific indicators should be provided 
(Brancato et al., 2006). 
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C. Level 3. Advanced quality documentation 
 
32. In addition to the intermediate quality documentation, advanced documentation should include 
exact information on which datum was changed. At this stage, the microdata users need to distinguish 
data that were really observed from data that have been imputed or replaced with new values.  
 
33. Expert users should be provided with a technical methodological report on the E&I strategy, 
supporting the data delivery. 
 
34. The three outlined formats specifically refer to the E&I documentation and identify different 
expertises and different types of data accesses. Referring to table 6, the idea is that, users represented by 
National governments, local administrations and media should be provided with the minimum 
documentation requirement; the categories of social actors and businesses should be delivered an 
intermediate quality documentation; finally users generally oriented to the use of microdata should be 
supplied with advanced quality documentation. Such an hypothesis reflects mainly the difference among 
the users of indexes, macrodata, and microdata. 
 
35. It has to be mentioned that a simplified form of intermediate quality documentation is also 
required by Eurostat as standards for supporting data transmission (ESMS). 
 
36. With respect to the different documentation formats for the external users, Istat has carried out 
many activities. First of all, metadata, and in particular information on quality control practices, can be 
consulted by Istat website users via SIQual. Then, two complementary documentation types have been 
developed and approved by Istat top management, although not yet implemented. The first one is 
represented by a quality report, organised according to Eurostat quality dimensions and including a 
minimum set of standard quality indicators. It is supposed to be provided together with press releases. 
The second is a comprehensive process quality documentation, to be included in survey-specific 
publications. Both formats exploit the information already available in SIDI and their integration forms a 
extended methodological documentation, including process and product metadata and quality indicators.. 
 
37. Compared to the formats outlined for E&I, Istat quality report includes not only the minimum 
documentation requirements but also the net imputation rate and the modification rate, intended to reflect 
item non-response and measurement error, respectively. Concerning the intermediate quality 
documentation, it is included in the extended methodological documentation. Finally, regarding the 
advanced quality documentation, very often technical reports entirely or partially devoted to the E&I 
strategy are disseminated, whereas it is not customary to provide distinction of imputed data and not 
imputed data in the microdata delivered.  
 
V. CONCLUSIONS 
 
38. In this paper, we considered E&I reporting tailored according to some specific users’ categories. 
With respect to the survey manager profile, the examples shown above can be considered a first level 
analysis widely applicable, based on the centralised system SIDI. It has to be mentioned that Istat survey 
managers can also rely on a more powerful tool to evaluate E&I impact on data, i.e. the generalised 
software IDEA (Della Rocca et al., 2005). This tool allows them to compare the distributions of survey 
variables before and after E&I, by means of several statistical indicators, according to the variable’s 
nature (categorical, discrete or continuous). Finally, the same indicators calculated in SIDI at the end of 
the survey production process could as well be calculated at the end of each sub-phase of the E&I 
procedure or on subsets of units, thus providing information to monitor and improve the quality of the 
current survey edition. 
 
39. From the point of view of the quality manager, metadata and quality indicators on E&I available 
in the SIDI system resulted quite useful and allowed interesting analyses.  In addition, integrated analyses 
considering other phases of the production process or other quality indicators (e.g.: non-response, 
timeliness) can be performed. However, two main criticisms arise. The first is connected to the level of 
completeness of the system, that limited the possible analyses. This problem will be resolved with the 
progressive extension of the E&I indicators’ calculation to all surveys. The second is the lack of a 
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measure of the impact on the estimation of the imputation applied on the key items. The SIDI system was 
born with a strong orientation to process quality and to standardisation in order to ensure comparability 
and this led to the definition of high level indicators such as the imputation rate calculated on the whole 
dataset. More recently, the need to deepen and specify the quality assessment addressed to the collection 
of more detailed indicators related to the key variables. A further evaluation is needed to evaluate 
whether to extend the set of such indicators, taking into account also the Eurostat requirements in terms 
of quality documentation (Eurostat, 2009). 
 

40. With regard to the internal users, we did not deal with the category represented by other internal 
structures using the data for the production of further statistics, as the National Accounts sector. It is 
somehow assumed that these have the same needs of the most demanding users, requiring the most 
advanced quality documentation. 
 
41. Concerning the external users, a possible classification has been presented and assumptions on 
the best documentation to be provided to them have been made. However, no empirical evidence on the 
real needs of the users is available. To this aim, it would be useful to validate or adjust our hypotheses 
with data from a survey on users’ needs in terms of metadata and quality indicators.  
 
42. Concerning standard quality indicators defined by Istat, some NSIs introduced different 
indicators such as editing rates and editing ratios (Statistics Finland, 2007) or edit failure rates (ONS, 
2007). These indicators are thought to be helpful in understanding the extent to which the data where 
checked, and sometimes support in the evaluation of the efficiency of the E&I procedure. In this paper, it 
was assumed that these indicators are more likely to be addressed to the producers than to the users and 
not considered as to be documented for the external users.  
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