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Introduction 
 
1. When what was to become ECOSOC resolution 2006/9 was discussed at the 

Statistical Commission 2006, a number of countries complained about the data 
released in the SG report on MDG indicators insofar as countries could not recognize 
their own national sources of official statistics. In some cases, countries declared that 
no reliable data were available at national level, but still the report contained 
estimates for such countries, but without being transparent about the source and/or 
method. 

  
2. This discussion found its echo in the draft resolution in the form of paragraph 5, letter 

(c). It its final form, this paragraph reads: 
“Calls on all international agencies, through the Inter-Agency and Expert Group on 
MDG Indicators, under the coordination of the UN Statistics Division and in 
accordance with the guidance provided by Member States through the Statistical 
Commission, to improve the coverage, transparency, and reporting on all indicators to 
enhance the database on all MDG, including through: 

(a) …. 
(b) …. 
(c) Avoiding imputation unless specific country data are available for 

reliable imputations following consultations with concerned countries and 
through transparent methodologies 

(d) ….” 
 

3. At first instance, this paragraph looks like setting strict limits to the work of 
international statisticians. Without denying that limits are called for, there is also an 
official recognition (maybe for the first time) that statistical departments of 
international organizations are more than custodians of national data provided by 
Member States, and that they are authorized to adjust existing national data and 
impute missing national data under certain conditions in order to produce and 
disseminate international official statistics that are comparable across borders and 
over time. This is a very positive aspect of this paragraph. 
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4. Another positive aspect of the resolution is that statistical authorities get more and 
more interested not only in the burden caused to them by the data collection activities 
of international organizations, but also by what international organization produce 
and disseminate as statistical products. In addition to high profile reports such as the 
SG report on MDG, dissemination through the web has certainly contributed to this 
change in attitude, since many users (at least those with a knowledge in English) can 
now access statistics from national and international producers through the web and 
detect differences much easier. Such users tend to turn first to their own statistical 
authorities when they want to have such differences explained. 

 
5. While focusing on the relevant part of ECOSOC resolution 2006/9, this paper will 

also make reference to the relevant parts of the Principles Governing International 
Statistical Activities (International Principles for short) adopted by the CCSA in 
2005. 

 
Scope of the paper 
 
6. Since ECOSOC resolution 2006/9 addresses the imputation of country data, the 

paper will not deal with the imputation of regional or world aggregates in the frequent 
case when data for some countries are missing. The estimation of such aggregates 
from incomplete cross-country data sets was the main focus of Tim Holt’s paper for 
the 2003 CCSA meeting1. The use of regional aggregates for imputing missing 
national data that are shown explicitly will be addressed in this paper, however. 

 
7. The paper will only deal with imputing missing national data, but not with adjusting 

existing national data as part of international statistical work. While the issue of 
adjustments is not addressed in the ECOSOC resolution as such, most of the 
references quoted below from the International Principles are clearly relevant for both 
imputing and adjusting or editing national data in the processing for international 
official statistics. 

 
8. “Missing” national data are not only cases where no data was reported or could be 

found. It includes also the cases where national data, even if reported officially, are 
disregarded by international statisticians on professional grounds as being too biased 
to be used even with adjustments. The 2nd International Principle (to maintain trust in 
international statistics, their production is to be impartial and strictly based on the 
highest professional standards) is the equivalent to the notion of professional 
independence in national official statistics. It is not only a safeguard against 
dissemination of reliable statistics being blocked for political reasons, it is also meant 
to be a safeguard against pressure to release data that are not meeting quality 
standards or to include national data in international statistics that are clearly unfit in 
the context of international official statistics. The principle of professional 
independence extends to the whole process of data collection, processing and 
dissemination. 

                                                 
1 Aggregation of National Data to Regional and Global Estimates, Paper for the 2nd session of the CCSA, 
Geneva, 8-10 September 2003, SA/2003/8 
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9. The definition of imputation to be used in this context is therefore the following: 

Imputation is a procedure for entering a value for a specific national data item 
where the response is missing or unusable. 

 
10. The subsequent proposals are of a general nature and therefore meant to be 

applicable, after being tested, beyond the MDG indicators as such. The author does 
not see any reason why imputation principles for international official statistics that 
are generally valid cannot be formulated as recommended good practice for 
international official statistics in general. What is a reliable method, or a reliable 
auxiliary data source for applying certain methods, depends of course on a specific 
domain of statistics and on specific series, and it is therefore not possible to come up 
with an exhaustive set of reliable methods either for all MDG indicators or for 
statistics in general. On the other hand, the other elements of the imputation 
paragraph in the resolution, i.e. specific country data, transparency, and consultation, 
seem to be of general nature and could form the essence of a future good practice in 
international statistics in all subject areas.   

 
The elements of the resolution 
 
11. The text of the resolution is such that the elements mentioned below have to be 

fulfilled cumulatively. If one element is missing in a particular context, the 
imputation should not be released.  

 
a) availability of specific country data 
 
12. According to the text of the resolution, imputation of national data is possible on the 

condition that these imputations are based on other country data. What is meant is 
other data from the same country as the country for which a data item should be 
imputed. These other data of the same country can be related series of national 
official statistics (auxiliary variables), national official statistics of a past period for 
the same series (benchmark data), a source of international official statistics, mirror 
statistics from the statistical system of another country in the case of international 
flows or stocks broken down by origin/destination, and possibly non official sources 
at national or international level insofar they contain explicit national data.  

 
13. In judging whether another source from the same system of national official statistics 

is an appropriate basis for imputing a data item for a given country, the empirical 
behavior of these series, e.g. its stability over time, in the past is certainly one 
important element of assessment. At the end, however, it is a matter of professional 
judgment, and therefore it is recommended to test various options before finally 
deciding on the method to be used regularly in the production process. 

 
14. When new national benchmark data become available, the goodness of fit of the 

chosen source data should be checked, and adaptations of the imputation process be 
made if necessary. 
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15. When using international sources as national source data, care should be taken that 

their production has been based on equivalent standards on imputation as proposed 
here. This is another reason why it is important to distinguish between statistical 
products of international organizations, which are supposed to follow the 
International Principles and statistical standards, and analytical or policy-evaluative 
products, which may contain extensive statistical work, but where, for good reasons 
specific to this other purposes, different approaches to imputations may be used. This 
distinction is discussed in more detail in paragraphs 31 to 33. 

 
16. The use of non-official sources in the context of imputation, be they national or 

international, should not be the rule and be dependent on whether the sources and 
methods used are fully transparent and judged to be equivalent to the standards used 
in official statistics.  

 
17. What is excluded with the notion of “specific country data” is the direct use of 

regional aggregates to replace missing national data2. This method would be 
equivalent to assuming that the missing country data have the same property (e.g. 
growth) as the average of countries of the same group for which data are available. 
While this may be a legitimate assumption for imputing regional aggregates, 
international organizations should avoid the additional step of filling empty national 
data cells by directly applying multi-national aggregates to country level imputation. 
This is a key consequence of the resolution. 

 
18. The interpretation of this element is less clear for imputations that combine e.g. 

structural parameters for a group of countries (but compiled without the country for 
which the data are missing) with a data element that is specific for the country 
concerned, so as to allow e.g. imputing a missing break-down. A similar case may be 
the use of a growth rate for a group of countries to impute missing values for certain 
periods that are missing for a third country (notably for the most recent period). 
Unless a close empirical match can be demonstrated for past periods, and unless there 
are good arguments that this match cannot change rapidly, official statisticians at 
international level should better refrain from this type of imputations in the context of 
international official statistics. A possible exception may be some environment 
statistics, where national borders matter much less than in economic or social 
statistics. 

 
19. There are some important consequences from this country data element of the 

resolution for the work of international statisticians. First, the common practice that 
regional aggregates can only be calculated after having filled all missing country data 
in one way or another with imputations has to be changed. There must be a possibility 

                                                 
2 There is one possible exception to this that is relevant in practice. For very small countries that have a 
currency and customs union with a larger neighboring country, some economic indicators, expressed in 
relative terms such as the CPI, from the larger country may be taken as national data for the smaller country 
as well. Normally, such very small countries are explicitly ignored when compiling regional aggregates 
anyway. 
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in the data processing systems of international organizations to estimate and 
disseminate regional aggregates from a non-complete set of national data without the 
prior need to fill in all missing national cells with imputations. 

 
20. Secondly, imputations for whole missing series at national level will be possible only 

in exceptional cases. Generally, at least some data elements for some periods should 
be available at national level for the missing data series, either as benchmark or to 
allow the judgment of goodness of fit over time in the context of the specific country 
concerned. Possible exceptions where whole series are imputed are cases when a 
mathematical relationship such an accounting equation exists between an auxiliary 
series and the series to be imputed3, but one should first investigate why the national 
statistical producer refrains from carrying out this additional step itself. Another 
example is the case of missing breakdowns of an existing national statistics imputed 
through a structural key compiled over a group of countries. 

 
21. It may be illustrative to compare a missing country data item in an international data 

set to an item non-response for some respondents in a (exhaustive) national survey. 
Imputing this kind of non-response with the country rule would be tantamount to 
editing on the basis of other characteristics of the same respondent only, be they from 
the same or the past period, and not from the average characteristics of other 
respondents. Whereas no professional statisticians would argue to completely ban the 
second option of editing for a national microdata set, the point of the resolution is 
exactly that countries are not like respondent units at micro-level. This point is also 
stressed in Tim Holt’s paper quoted above.4        

 
22. This issue is addressed in the International Principles as follows: 
 

- 4th principle: concepts, definitions, classifications, sources, methods 
and procedures employed in the production of international statistics 
are chosen to meet professional scientific standards and are made 
transparent for the users 

- good practices mentioned for the 4th principle: documenting how 
data are collected, processed and disseminated, including 
information about editing mechanisms applied to country data   

    
 
b) reliable imputation 
 
23.  If a source of specific country data is identified, the method of imputation has to be 

reliable, i.e. recognized as professionally valid method for the series concerned. The 
                                                 
3 Another example is the imputation of seasonally adjusted data where they are not released by the national 
statistical system itself. 
4 “However, in the case of MDG indicators the situation is special since a missing value does not imply 
some modest shortfall of the information expected to generate the required estimate. It implies that there is 
no information at all for the particular country in the particular year and this is precisely the level at which 
inference is required. This is more extreme than non-response for selected individuals or even an entire 
cluster in a multistage social survey.” (quoted from chapter 3.2.) 
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easiest case is an accounting equation for compiling missing elements of an account. 
One other recognized method is the use of the growth rate of a country series that is 
available as auxiliary variable for the target series that is not available with the 
required periodicity, or to use a breakdown or conversion key of an earlier period if 
sudden changes of the structure can be excluded. 

 
24. Such methods always contain a greater or lesser degree of assumptions that can only 

be tested empirically ex post, i.e. when valid national statistics become available. It is 
recommended that imputed values will be corrected once new country specific 
benchmark data become available, but this may conflict with another desired 
objective, i.e. not to introduce break in series of international statistics. 

 
25. While the requirement of specific country data discussed under a) excludes the use of 

data referring to other countries, this does not apply to methods. An imputation 
method that has been empirically proven to be sound and robust in a number of 
national contexts can be used in countries that are of similar economic or social 
structure, if applied to the limited national data of the country concerned that are 
available. 

 
26. The same quotations from the International Principles as mentioned under a) are also 

applicable for the element b. In addition, the good practice of the 4th International 
Principle, formulated as “aiming continuously to introduce methodological 
improvements and systems to manage and improve the quality and transparency of 
statistics”, covers the issue of methods of imputation. 

 
c) transparent methodology 
 
27. Whatever the methods used for reliable imputation, it should be made transparent. 

“Estimate of the Secretariat” as indication without further reference where details can 
be found, is not sufficient, since all official statistics contain some degree of 
estimation or editing at national level. The sources of the specific country data that 
are at the origin of the imputation, as well as the method of imputation have to be 
publicly accessible for any user without this user having to address a specific request 
to the international organization concerned. 

 
28. Together with element a), a consequence of transparency is also that imputed data 

cells for countries in international official statistics have to be flagged as imputed. 
Such data would only constitute a valid substitute for missing national data that can 
be used by other international organizations in their statistical activities if they are 
imputed in a transparent way, using data of the same country and recognized 
professional methods. Presently, it is very difficult to detect in the statistical databases 
of most international organizations which cells are imputed, which cells are unaltered 
data from other sources, and which cells contain data from other sources with some 
adjustments/corrections.   
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29. The following good practices of the 4th International Principles can be mentioned in 
this context: 

- Documenting the concepts, definitions and classifications, as well as 
data collection and processing procedures used and the quality 
assessments carried out and making this information publicly 
available 

- Giving credit, in the dissemination of international statistics, to the 
original source and using agreed quotation standards when reusing 
statistics originally collected by others 

 
d) following consultations with concerned countries 
 
30. This part of the resolution paragraph may be the least clear in interpretation. The term 

“consultation” does mean that a country’s national statistical authorities have to be 
consulted when international organizations carry out imputations for missing national 
data in the context of international official statistics. 

 
31. As mentioned above, there are two different types of statistical work in international 

organizations, which may be called international official statistics on the one hand 
(which includes methodological work leading towards standards for official statistics; 
production and dissemination of international official statistics, including the 
necessary processing of input data collected for this purpose, and technical assistance 
in official statistics), and on the other hand the use of statistics for the comparative 
analysis of policy questions. This second type of activity, which includes much 
processing, editing and imputing of the data collected, is very frequent in 
international organizations; historically, data collection and processing work was only 
justified as inputs into this type of activity, and not as an activity in its own right with 
its own products.  

 
32. The proposed interpretation of the ECOSOC resolution is that only imputations in the 

first type of statistical activity, and not in the second type, should be covered and 
therefore be subject to consultations with statistical authorities of countries. The 
output of the second type of activity is in many cases consulted with other (political) 
authorities of the countries anyway, or it is carried out in the basis of explicit 
competencies of the Secretariat. An obligation to have explicit consultations with 
each member country concerned about any imputation made in this analytical context 
would be impossible to manage for the international organizations and the statistical 
authorities of the countries concerned, and in many cases contrary to existing legal 
provisions of these organizations. The proposal is therefore to limit the coverage of 
imputations as understood by ECOSOC resolution to statistical work that is part of 
the production and dissemination of official international statistics. This will also help 
to limit the frequency of consultations. 

 
33. A practical problem is that the line between the two categories of data work is not 

clear within many organizations. It is not identical with data work carried out by the 
statistical department and the data work carried out by other departments of an 
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international organization. A closer match would be the content of a publicly 
available statistical output database of an international organization, insofar that it 
goes beyond the statistical department where relevant. In the present context of 
imputations, it is proposed that consultations with member countries should start with 
core subjects like the MDG indicators and its components, population or 
macroeconomic indicators that are part of a clearly identifiable and publicly 
accessible statistical database. 

    
34. Consultation is meant to be initiated by the international organization. It is not 

sufficient to flag imputed data cells, and then to wait for statistical authorities of 
countries to find out about the availability of imputations and possibly contact the 
international organization themselves if they have doubts. On the other hand, nothing 
in the resolution makes imputations dependent on the explicit approval by the 
statistical (or any other) authority of the country concerned. As a consequence, 
dissemination of imputed country data does not have to wait for a reaction to the 
consultation, or for a positive reaction; imputed data cells can and should be 
disseminated at the same time as non-imputed data if the other elements of the 
resolution are met in the view of the responsible international statistician. Should the 
subsequent reaction from a country require, in the view of responsible international 
statisticians, an adaptation of the imputed cells, this can be applied to the database 
without delay.  

 
35. There are cases where waiting for a reply before disseminating imputed values may 

be considered prudent. Examples are a new method of imputation for a whole series 
of data for a given country, or the release of a high-profile hard-copy or CD-ROM 
version of a statistical product to which corrections cannot be made as easily as for a 
product on the web.  

 
36. The consultation requirement should not be seen as causing additional work for 

international organizations, with the only possible outcome to create problems in 
dissemination. There is also a prospect that through regular consultations, national 
producers will themselves adopt some imputation methods for the missing elements 
or series as a result of such a consultation. In view of this possibility, it can be 
productive to organize occasionally such consultations not only bilaterally with each 
individual country, but also in form of a meeting with all countries sharing the same 
problem (e.g. lack of seasonally adjusted data). 

 
37. Before starting to consult with countries, it may be advisable that international 

organizations who produce and disseminate the same statistics for the same group of 
countries discuss their respective imputation methods, and hopefully agree on a 
common imputation method before consultations with countries take place. A parallel 
consultation by various organizations with the same country for two different ways of 
imputing the same missing values would not enhance credibility of the international 
statistical system.   
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38. The International Principles address the issue of consultation in data work of 
international organizations as follow as part of the good practices of the 5th principle: 

 
- ensuring that national statistical offices and other national 

organizations for official statistics are duly involved…… 
 

The ECOSOC Resolution is one way how of defining what “duly involved” means in 
the context of imputations of country data. 

 
How to start implementation: some questions 
 
39. Unless international statisticians start to implement the ECOSOC resolution in a 

credible way, imputations will remain a critical issue in the relationship with 
statistical authorities of member countries. Furthermore, through signing the 
International Principles, international statisticians have committed themselves to be 
transparent in their statistical work about methods and sources used, and to “duly 
involve” statistical authorities of member countries not only for methodological work, 
but also for data work beyond the collection phase. Therefore, it is the common 
interest of all CCSA members that the issue of imputation of country data becomes 
an integral and explicit part of the quality frameworks or quality improvement 
strategies of international organizations across all domains of international official 
statistics.  
Do CCSA members agree with this statement? 

 
40. How close to the proposed interpretation concerning the choice of sources and 

methods is the present practice in each organization as concerns data that are publicly 
accessible though an output database, notably the for requirement to use only country 
data? 

  
41. How difficult would it be to identify and flag, in the output database of each 

organization, imputed country data cells? 
 
42. How close to the proposed interpretation of the transparency requirement for imputed 

data cells is the present practice in the organization? How far back are imputations 
that are still part of output databases well documented in terms of methods and 
sources? 

 
43. What is the reaction of the CCSA members to the proposed interpretation of the 

consultation part of the resolution? How could we get this process started and 
communicated to national statistical authorities in such a way that we get useful feed-
back, and without causing cumulative burden to countries with too many 
consultations at the same time? 

 
44. If the proposal that imputation become an integral and explicit part of quality 

frameworks of international organizations, the CCSA may consider a stock-taking 
exercise in two years about the ways the various CCSA members have integrated this 
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component in quality frameworks, and about the experience gained in 
implementation, notably concerning with the consultation part. If a stock-taking 
exercise in a not too distant future is agreeable, it is proposed that the existing CCSA 
group on international quality assurance frameworks, rather than an additional CCSA 
sub-group, be mandated with this task.    

  
 


