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Abstract 
  
 Before any analytical results are released from the Research Data Centres (RDCs), RDC analysts 
must conduct disclosure risk analysis (or vetting).  RDC analysts apply Statistics Canada’s disclosure control 
guidelines, when reviewing all analytical output, as a means of ensuring the protection of survey respondents’ 
confidentiality.  For some data sets, such as the Aboriginal People’s Survey (APS), Ethnic Diversity Survey 
(EDS), the Participation, Activity and Limitation Survey (PALS) and the Longitudinal Survey of Immigrants 
to Canada (LSIC), Statistics Canada has developed an additional set of guidelines that involve rounding 
analytical results, in order to ensure further confidentiality protection.  This article will discuss the rationale 
for the additional rounding procedures used for these data sets, and describe the specifics of the rounding 
guidelines. More importantly, this paper will suggest several approaches to assist researchers in following 
these protocols more effectively and efficiently.   
 
 
Introduction 

 
In order for any analytical output to be released from the Research Data Centres (RDCs), 

it must undergo disclosure risk analysis, for the purpose of protecting the confidentiality of the 
survey’s respondents. Conventional disclosure control practices (also known as confidentiality 
guidelines) involve prohibiting the release of output with fewer than a specified minimum 
number of respondents and authorizing only weighted results (with some exceptions for model 
outputs).   

 
Several post-censal surveys, such as the Aboriginal People’s Survey (APS), Ethnic 

Diversity Survey (EDS), and the Participation, Activity and Limitation Survey (PALS) are 
housed in the RDCs.  These post-censal surveys, as well as the Longitudinal Survey of 
Immigrants to Canada (LSIC), require that both conventional disclosure practices and additional 
rounding procedures be applied to the analytical output before the results can be released. 

 
In this paper, section II outlines the rationale for these additional disclosure control 

practices on rounding; and Section III details the rounding guidelines for the post-censal surveys 
and LSIC.  Illustrated with some examples, Section IV lays out several alternatives on how 
researchers could approach to adhere to these confidentiality guidelines.     

                                                 
1 The author would like to give special thanks to Jean-Louis Tambay, and Jean Dumais for their generous 
contributions to this document  
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II. Background for rounding 
 

Post-censal surveys, such as the Aboriginal People’s Survey (APS), Ethnic Diversity 
Survey (EDS), the Participation, Activity and Limitation Survey (PALS) differ from many of 
Statistics Canada’s social surveys, in the way that respondents are selected to participate. In 
general, Statistics Canada uses the Census of Canada, instead of other surveys such as Labour 
Force Survey, as a sampling frame for surveys where the target population is relatively small and 
dispersed.  Respondents of post-censal surveys are selected from individuals who filled out the 
long form (or Form 2B) of the Census questionnaire.   

 
The target population for APS, EDS and PALS vary by selection criteria and topic of 

study.  For example, the target population of PALS consists of individuals living in private 
households and some non-institutional collective households who answered “yes” to either of the 
two questions on the Census (long form) questionnaire designed to identify persons with 
disabilities.   Respondents of EDS are selected based on the responses given to questions on 
ethnic origin, place of birth and place of birth of parents on the long form of the Census 
questionnaire.  For APS, the target population is composed of all individuals who report having 
Aboriginal ancestries or Aboriginal identities on the Census or Northern and Reserves 
questionnaires.2  

 
The Longitudinal Survey of Immigrants to Canada (LSIC) is not a post-censal survey; 

however, its sampling frame is an administrative database of landed immigrants to Canada.  The 
database, known as the Field Operation Support System (FOSS), comes from Citizenship and 
Immigration Canada, and includes various detailed characteristics of each immigrant, such as: 
name, age, sex, mother tongue, country of origin, knowledge of English and/or French, class of 
immigrant, date of landing, and intended province of destination in Canada.   

 
The unique nature of the sampling methods used for LSIC and the post-censal surveys, 

combined with Statistics Canada’s commitment to ensure the protection of respondent 
confidentiality, make the additional rounding procedures necessary.   Rounding the descriptive 
results for these data sets functions to reduce the disclosure risk of cells, especially in surveys 
that use administrative databases or the Census as a sample frame.   

 
By rounding the weighted descriptive statistics in detailed geographical outputs, it 

becomes difficult to isolate units in such outputs and to relate them to individual respondents. 
This association can be an issue with Statistics Canada surveys, whose complex sample designs 
cause respondents to have very diverse weights, with particular weights shared by few 
respondents.  

 
Rounding analytical results in descriptive tables where there are suppressed cells will 

reduce the possibility of deducing exact values.  The rounding guidelines dictate that when the 
unweighted count for a particular cell is lower than 10, the cell itself -- as well as all proportions 
or ratios calculated from this cell -- must be suppressed. In a descriptive table with a suppressed 

                                                 
2 First Nations or reserve communities and northern areas receive the Northern and Reserves Questionnaire (Form 
2D), which is identical in content to Form 2B except for some adaptation. 
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cell, this will put other non-suppressed values at risk of residual disclosure if rounding is not 
applied. The exact value of the suppressed cell could be deduced by using the values of the 
marginal and other individual cells.  In these cases, rounding will yield only an interval of values 
of the suppressed cell, instead of the exact value. 
 

For those surveys having a Public Use Microdata File (PUMF), rounding the descriptive 
statistics from the analytical file (also known as the master file) could reduce the risk of 
identifying individuals in the PUMF.  In creating a PUMF, several measures have been taken to 
protect individuals from being identified, for example, suppressing detail, capping extreme 
values, and perturbing values. However, some respondents have exactly the same weight in both 
the analytical file and the PUMF. Therefore, in comparing finely-aggregated results, the weight 
could act as a matching key between the two types of files and allow one to recreate information 
that was suppressed on the PUMF, such as geographical detail. Rounding the descriptive 
statistics from the analytical file could, therefore, decrease the risk of identifying individuals in 
the PUMF. 

 
Although there is no PUMF for the LSIC, the respondents constitute an identifiable group 

selected in a survey with relatively high sampling rates.  Both of these factors contribute to a 
higher level of disclosure risk, making the rules for rounding sub-provincial statistics to base 50 
applicable for this survey.   
 

When obtaining averages, ratios or percentages, the estimates must be calculated from the 
rounded components.  This approach provides better confidentiality protection than where the 
components, such as both the numerator and denominator, are not rounded.  This rounding 
practice reduces the level of disclosure risk, especially for samples with small population or 
subpopulations.  Rounding to the decimal place for ratios and percentages provides additional 
measures for protecting confidentiality.    
 
 
III. Rounding guidelines 
 
 Researchers are required to apply the following protocols if the estimates (or released 
values) fall under any of the following categories. 
 
Post-censal surveys - APS, EDS, PALS 2001 
 
(a) Population counts  
 
 The figures presented in a statistical table are to be rounded to the nearest multiple of 10, 
using standard deterministic rounding.  
 
In this technique, if the last digit of the figure is between 0 and 4, it must be replaced by 0 and 
the tens digit remains unchanged.  If the last digit is between 5 and 9, however, the figure must 
be substituted by a 0 and the tens digit will be incremented by 1.  For example: 

i) 33,932 becomes 33,930 
ii) 94,055 becomes 94,060 
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(b) Totals or sub-totals (marginal) 
 
 Estimated totals are have to be calculated from the unrounded components and then 
rounded to the nearest multiple of 10 using the standard deterministic rounding. According to 
this method, all the figures are rounded separately.  However, as a result, the row and column 
totals may not correspond to the sum of the rounded values for their components (i.e., table 
additivity is not preserved).   
 
 It is also acceptable, from a confidentiality point of view, to calculate the marginal totals 
by summing their rounded components. 

 
(c) Ratios or percentages 
 
 If the descriptive statistic is expressed as a ratio or percentage, the following two steps 
should be followed. 
  

i) The estimate must be calculated from the numerator and the denominator both rounded 
to the nearest multiple of 10.  For example: 

 
If 546.23 is the numerator and 2,535.138 is the denominator, the values are rounded to 
550 and 2540 respectively and the ratio is (550/2540) = 0.21653543… 
 
ii) The estimate must then be rounded, according to the standard deterministic rounding, 

to one decimal place when it is presented as a percentage or three decimal places when it is 
presented in a decimal form.  Using the example above: 

0.21653543… becomes 21.7% or 0.217 
 
If step ii causes some problems in the analysis (for example, in calculating a difference of 

ratios), it is possible to omit this step from the confidentiality perspective if both numerator and 
denominator were previously rounded.  Researchers are, however, recommended to report the 
rounded figure in a publication. 
 
(d) Averages 
 

The rounding steps for averages are identical to those of ratios.  Therefore, both the 
numerator and denominator should be rounded to the nearest multiple of 10, using the rounding 
technique in paragraph (a) above. 

 
 In calculating an average for a dichotomous variable, which is in fact a proportion, the 
rules for ratios or percentages should be followed (see paragraph c above). 
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(e) Descriptive statistics using standardized weights 
 
 If estimates are calculated from standardized weights3, the rounding guidelines require 
the ratio of the estimate over the sum of survey weights to be rounded following the rules given 
in section (c), and the result to be multiplied by the unrounded sample size n.  To explain this 
requirement, it is necessary to review what standardized weights and estimates are.    
 

Standardized weights (Wstd) are computed as  
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where Ws is the survey weight; n is the unrounded sample size; and N’ is the sum of the 
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where Ew is the estimate using the survey weights, and iy is the unweighted estimate.  Re-

arranging (2) gives the following:  
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Given the expression in (3) involves a ratio, the first rule for the rounding of ratios (see 

paragraph c step i) should be applied to ⎟
⎠
⎞

⎜
⎝
⎛

'N
Ew  before the ratio gets multiplied by the unrounded 

sample size n.  Step ii in paragraph c is not required in this case.   
 
(f) Other statistics 
 
 In the case of complex statistics, which make interpretation difficult, rounding may not 
be necessary.   
 
 The guidelines stated above apply mainly to descriptive statistics. In the case of analytical 
results, such as those from regressions or other analytical techniques, rounding may not be 
appropriate to give usable output. Thus, it is not absolutely required in these situations.   
 

                                                 
3 Standardized weights are also known as rescaled, working, or normalized weights, where the survey weights are 
adjusted to add up to the sample size. 
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 Under no circumstances should unrounded unweighted descriptive statistics be 
released for any of the post-censal surveys. 
 
 
LSIC (Wave 1) 
 
 With the exception of geographical descriptive statistics, no rounding is required for 
LSIC Wave 1.  All descriptive statistics based upon sub-provincial geography must be weighted 
and rounded to a multiple of 50 using the standard deterministic rounding.4   
 
This means that the rounding practices mentioned above apply to all descriptive statistics in 
LSIC Wave 1 for sub-provincial geography, but the results are to be rounded to base 50, not 10.  
The following lists the geographical variables where use would require the application of 
rounding: 
 

HH1Q002 - 6-character postal code (current address); 
HH1D003 - CMA of residence; 
HH1D004 - CMA or CA of residence; 
WL1Q022 - 6-character postal code (previous address); 
WL1D003 - CMA – previous address; and,  

 Any derivatives thereof, for example, the first three characters of a postal code. 
 
 
IV. Approaches to conduct rounding5 
 
 Researchers are free to use their own way of rounding descriptive statistics.  This section 
suggests some approaches that make rounding an easy task.    The three most popular analytical 
software packages at the RDCs are SAS, STATA and SPSS; and both SAS and STATA have 
their own rounding functions.   
 
 Researchers who use SAS could round a variable using the following command:   
 
 ROUND (expression, rounding-off unit); 
 
where the expression could be a variable, a numeric constant or an arithmetic expression, and the 
rounding-off unit is a positive numeric constant, variable, or expression that specifies the 
rounding unit. 
 
 For example, 
 

                                                 
4 For all surveys housed at the RDC, frequencies in detailed geographical tables should be weighted and rounded to 
the nearest 50. The minimum respondent rule still applies.  Detailed geographical descriptives are descriptive 
statistics at geographical levels below those intended by the survey in producing reliable estimates. Examples are 
sub-provincial results broken down at levels other than Urban-Rural or CMACA-Other, with the possible exception 
of Toronto, Montreal and Vancouver.   
5 All the examples in this section were tested using SAS 9.1, STATA SE 8, or Excel 2003 
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 ROUND(2356.1386, 10) becomes 2,360 
 ROUND(2353.1386, 50) becomes 2,350 
 ROUND(2353.1386, 0.001) becomes 2,353.139 
 ROUND(2353.1386, 0.01) becomes 2,353.14 
 ROUND(2353.1386, 0.1) becomes 2,353.1 
 
 STATA also has a rounding function similar to SAS:   
 
 ROUND(X, Y) 
  
where X is rounded in units of Y, and Y ≠ 1.  If Y = 1 or if Y omitted, X will be rounded to the 
nearest integer. 
  
 For example, 
 
 ROUND(3982.9683, 1) becomes 3,983 
 ROUND(3982.9683, 10) becomes 3,980 
 ROUND(3982.9683, 50) becomes 4,000 
 ROUND(3982.9683, 0.001) becomes 3982.968 
 ROUND(3982.9683, 0.01) becomes 3,982.97 
 ROUND(3982.9683, 0.1) becomes 3983.0  
  
 For the purpose of disclosure risk analysis, SAS and STATA users should submit the 
unweighted unrounded descriptives along with the rounded weighted equivalents using the above 
commands for population counts, totals and subtotals using the survey weights.     
 
 Since there are no rounding functions built into the SPSS software, it is recommended 
that researchers export all the unrounded weighted descriptive statistics to a spreadsheet software 
program, such as Excel.   The rounding functions of the spreadsheet software can then be used to 
apply the rounding procedures to the descriptive results.   
 
 For estimates that are ratios, percentages or averages, researchers are asked to provide 
supporting documentation with their disclosure requests, to show that rounding has been 
appropriately conducted.    

 

The following example illustrates a step-by-step procedure to do rounding for ratios using survey 
weights and Excel software.  

 
a) Export the unrounded weighted numerators and denominators to an Excel spreadsheet 
 
b) Create two column heads for the rounded numerator (N_R) and denominator (D_R) 
respectively.  
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c) Enter =MROUND(A2,10) 6 in Cell C2 if the numerator is to be rounded to the multiple of 
10.7   
 
 
Figure 1: Round the numerator 

 
 

                                                 
6 The MROUND function, MROUND(X, Y), rounds a number X to the desired multiple Y.  For detailed 
geographical descriptives, Y = 50.  Researchers should refer to the Guide for Researchers or consult with the local 
RDC Analyst for further details 
7 If this function is not available and returns a #NAME? error, install the Analysis ToolPak add-in.  On the TOOLS 
menu, click ADD-INS.  In the ADD-INS AVAILABLE list, select the ANALYSIS TOOLPAK box and then click OK.  
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d) The rounded numerator becomes 120.  Copy cell C2 and paste the formula to the rest of the 
column (See Figures 2 and 3) 
 
 
Figure 2: Copy Cell C2 

 
 
 
Figure 3: Paste for the rest of column C 

 
 



Information and Technical Bulletin      Volume 3, issue 1 

 
Research Data Centres              15      Statistics Canada No. 12-002-XIE 

e) To obtain rounded figures for the denominators, researchers could copy the rounded 
numerators formula in Column C and paste the formula to Column D (See Figures 4 and 5) 
 
Figure 4: Copy Column C  

 
 
Figure 5: Paste to Column D 
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f) To calculate the step-1-ratios (i.e., Ratio_S1 in Figure 6), researchers should use the rounded 
estimates in columns N_R and D_R.  Therefore, researchers should enter =C2/D2 in cell E2 
 
Figure 6: Calculate the ratio using rounded components 

 
 
g) To obtain the remaining step-1-ratios, copy cell E2 and paste the formula for the rest of the 
column (see Figure 7) 
 
Figure 7: Copy and paste Column E 
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h) To obtain step-2-ratios, Ratio_S1 are to be rounded to 3 decimal places in Figure 8.  Enter in 
cell F2 the following =ROUND(E2, 3), and the rounded estimate becomes 0.000.8 
 
Figure 8: Round the calculated ratio to 3 decimal places 

 
 
 
i) Copy cell F2, and paste the formula to get the remaining step-2-ratios for column F (Figures 9 
and 10) 
 
 
Figure 9: Copy F2 

  
                                                 
8 In Excel, ROUND(X, Y), rounds X to Y decimal places.   
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Figure 10: Paste for the rest of Column F 

  
 
 
j) Figure 11 shows the excel spreadsheet when all the rounding steps are completed. 
 
Figure 11: Completed spreadsheet after conducting all the rounding procedures 

 
 
 
 As an alternative, researchers could request the weighted rounded components and apply 
the rest of the suggested steps outside the RDC.  Under this approach, researchers are required to 
submit a spreadsheet showing only steps a, to e, and the unreleaseable unweighted unrounded 
numerators and denominators as supporting documentation.   
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 To apply the rule for standardized weights, assuming the numerator and denominator 
have been generated using the survey weight, the rounded ratios in column E would be 
multiplied by the unrounded sample size, and the results could be placed in column F.  See 
equation 3 above and related section for details. 
 
 
IV. Conclusion 
 
 This article outlines the rationale and guidelines for applying rounding procedures as 
additional disclosure control practices at the RDCs.  These additional rounding practices are to 
be applied only to descriptive results from post-censal surveys and LSIC.  This paper also 
provides some suggestions as to how researchers can conduct the required rounding procedures 
more effectively and efficiently.   Researchers are required to adhere to all the disclosure control 
guidelines, and are recommended to consult with their local RDC analyst if a question arises.   
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