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This paper summarises the results of the review of imputation by Paul Smith and Infostat.





B3 imputation review visit 15-16 March 1999





Aims





Checking of imputation parameter files and imputations undertaken by the DoSME countries


General review of Windows imputation program written by Infostat


Suggestions for improvements to methods/procedures as necessary.





Imputations by DoSME countries





ES and PO have tried to use the new Windows program for imputation, but did not have all of the necessary dll’s to be able to use it; BU had the correct dll’s from another source and successfully used the program, and SK had been done in both ways.





Following on from the imputation sessions in PECO/DoSME meetings in Bled (1998), Bratislava (1999) and Tallinn (1999), the DoSME countries have had some basic information on how to choose which variables to use when imputing.. There is clear evidence that tests for dependence have been used in setting up the imputations in CZ, ES, PO and SK. A summary of the outcomes of checking the imputations in this is given in the following table:


�



�
Country�
Program�
Dependence analysis�
Amendments�
Rerun�
�
AL�
DOS�
�
Added RD2 to NACE3 imputation�
15 March�
�
BU�
DOS/Windows�
�
Changed variables for NACE3 imputation from RD4 to RD2�
15 March�
�
CZ�
DOS�
Yes (Excel)�
Changed to “I” variables


Dropped independent variables allowed.�
18 March�
�
ES�
DOS (tried Windows)�
Yes�
All tertiary variables can be imputed in one go.�
Not needed�
�
HU�
DOS�
�
Changed NACE3 parameters to include RD2; query outstanding on dropping of RD3 in imputing some variables�
18 March�
�
LA�
DOS�
�
None�
Not needed�
�
LI�
DOS�
�
None�
Not needed�
�
PO�
DOS (tried Windows)�
Yes (SAS)�
SAS problems; awaiting more information.


One imputation not hierarchical.�
17 March�
�
RO�
DOS�
�
Two redundant parameter files.�
Not needed�
�
SK�
Windows�
Yes (Excel)�
None�
Not needed�
�
SL�
DOS�
�
Size variable dropped in imputing Production conditions. RD4 revised.�
22 March�
�



The general reaction is that the countries have successfully completed their imputation, using more analysis or more deductive reasoning according to their disposition. The changes made are essentially small, and a general description of the issues noted in checking the imputations is given below.





R01 and RD2 for NACE


In imputing NACE code, many countries found difficulty with R01, as it has many categories. When it is dropped however, RD2 (condensed activity code) is not used instead. Tables for (for example) BU and HU show that is strongly associated with NACE3, and hence we should use it. Parameter files have been changed to include this in AL, BU, HU. PO also show the same, but no change has been made pending amendments to their analysis. Perhaps the links between classification variables should be made clearer?





Independence and dropped variables


CZ have done some analysis of dependence of variables for imputation on the available auxiliary variables. Where they detect independence in the original set provided by Infostat, they have dropped these variables for the first stage. This is different to the way in which the other countries have approached the process (other countries have always started with the Infostat parameters, and then dropped the variables showing least evidence of dependence), but it is also a plausible strategy. It protects against overfitting and the small number of donors in a stratum. If taken to extremes it is not so good, because then you have no information on which units are similar. In this case however, mostly only one independent variable is dropped, so this procedure is fine. LM will rerun the database with these accepted parameters.





Tertiary (tertial) imputation


Some countries have imputed tertiary variables from the same group in different files. Once a grouping is dropped and the imputation made tertiary, they can all be done in the same file. This has been amended for ES, but no rerun is required as this has no effect on the results.





Extra parameter files


RO had three parameter files for imputing Capital variables, but only the first was required. The other two are deleted, but this again has no effect on the results, so the imputation has not been rerun.





As well as the issues above which needed to be corrected, some issues which could be discussed have suggested themselves:





Following the methods from the earlier surveys, information taken from the neighbours, the police or [one other source] is ignored (cleaned out) in the personal category, so that all the personal variables have to be imputed. If this happens, I wonder whether imputing all of this information simultaneously from a suitable donor would be better than doing it in several parts as now. This would require a change to the imputation program but is otherwise feasible (in some countries many extra parameter files are needed to impute a single unit with these characteristics; in B3 this was most notable in the BU data). I am slightly more concerned that we are potentially throwing away useful information. If neighbours and the police are completely untrustworthy, then what we are doing is OK, but if they are right or close to right in general, then we could probably do better by using this information in imputation.





It is clear that for this sort of checking we need to be able to deduce the methodology and the processing which have been used. Mostly this is clear from the parameter files, but it is possible to make parameter files which are not easily interpretable. One suggestion for the windows version is to have the parameters for imputing one variable or group as several stages in a single file, to make the process more transparent.





Imputer Windows-based imputation program





PM gave a demonstration of the Imputer program. There is a single screen containing the principal set-up information, such as input and output files, and from there several other variables have to be defined. In particular the set-up of linkages between response and the appropriate non-response indicator variables is time-consuming, but this can be provided by Infostat as a parameter file. The variable to be imputed is also set up, and the appropriate key and filter variables. Naturally the Windows interface makes it easier to ensure that the syntax is appropriate because much of it is constructed in the background. There is also enhanced checking (over the DOS version) which provides error messages and does not allow parameter information to be saved until it is correct. Parameter files are easily saved and retrieved. The ratio of donors to acceptors which is acceptable can be set by the user, and the default is 30%; sometimes imputation problems can be solved by increasing this number slightly.





The output is similar to the DOS version in that it contains all the information on which donors and acceptors have been imputed, and the numbers which were possible and impossible. It also gives information on the % of donors which would need to be set for the imputation to succeed, so that it is quickly clear to the user whether a slight relaxation of this condition is likely to be helpful, or whether a review of the key variables in order to drop one is required.





There is an additional facility to make queries to the input file (database) using SQL. If experience of SQL is available, this makes an excellent method for looking at particular records, checking the size of donor strata, and looking for relationships by cross-tabulating data.





My general impression is that the Windows version is easier to handle, especially for people who are already used to Windows. It gives fewer opportunities for manual error, and by changing the parameter-building to a single file this may be reduced even further.





Several DoSME countries had difficulties because the dll’s required were not available, but as a test we loaded to software onto PS’s lap-top, and this worked successfully, so it seems that the latest version of the distribution disks contains all the necessary information.





Conclusion





The imputation process has in general been handled well by the DoSME countries. Care needs to be taken to make sure that the models used are appropriate and the people doing imputation have a good understanding of the data, especially related variables. The levels of missing data were much lower on the whole than for the B3 survey, which made the imputation process easier. The new Windows-based imputation program is ultimately easier to use, though there will be a cost in time to learn to use it effectively.
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