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APPROXIMATE VARIANCE TABLES

By using the Approximate Variance Tables and the following rules, users should be able to determine
approximate coefficients of variation for aggregates (totals), percentages, ratios, differences between totals,

and differences between ratios.   

Rules for Obtaining Approximate Variances

The following rules should enable the user to determine the approximate coefficients of variation from the

Approximate Variance Tables for estimates of the number, proportion or percentage of the surveyed

population possessing a certain characteristic and for ratios and differences between estimates. 

As noted in Section 8.1, each estimate should be derived from at least 15 respondents in order to be released,

regardless of the Approximate Coefficient of Variation. 

Rule 1: Estimates of Numbers Possessing a Characteristic (Aggregates)

The coefficient of variation (cv) depends only on the size of the estimated aggregate itself. On the

Approximate Variance Table, locate the estimated aggregate in the left-most column of the table
(headed "Numerator of Percentage") and follow the asterisks across to the first figure encountered.

This figure is the estimated coefficient of variation. 

'ZCORNG����

#�WUGT�GUVKOCVGU�VJCV�KP�%CPCFC���������HGOCNGU�CIGF����[GCTU�CPF�QXGT�FGUETKDG�VJGKT�UVCVG�QH

JGCNVJ�CU�RQQT�EQORCTGF�VQ�QVJGT�RGQRNG�VJGKT�CIG�
SWGUVKQP�.�������*QY�FQGU�VJG�WUGT�FGVGTOKPG

VJG�CRRTQZKOCVG�EQGHHKEKGPV�QH�XCTKCVKQP�HQT�VJKU�GUVKOCVG!

4GHGT�VQ�VJG�CRRTQZKOCVG�XCTKCPEG�VCDNG�HQT�%CPCFC�NGXGN�GUVKOCVGU��6JG�GUVKOCVGF�CIITGICVG�FQGU

PQV�CRRGCT�KP�VJG�NGHV�OQUV�EQNWOP�
VJG�	0WOGTCVQT�QH�2GTEGPVCIG	�EQNWOP���UQ�KV�KU�PGEGUUCT[�VQ

WUG�VJG�ENQUGUV�HKIWTG��PCOGN[����������6JG�EQGHHKEKGPV�QH�XCTKCVKQP�HQT�CP�GUVKOCVGF�CIITGICVG�KU

HQWPF�D[�TGHGTTKPI�VQ�VJG�HKTUV�PQP�CUVGTKUM�GPVT[�HQT�VJCV�TQY��KP�VJKU�ECUG��������6JKU�EX�HCNNU

YKVJKP�VJG�TCPIG�QH�EX	U�HQT�	7PSWCNKHKGF	�GUVKOCVGU�
K�G�����������������RI��#����CNNQYKPI�VJG

GUVKOCVG�VQ�DG�TGNGCUGF�YKVJQWV�TGUVTKEVKQP�

4WNG��� Estimates of Percentages or Proportions Possessing a Characteristic

The coefficient of variation of an estimated percentage or proportion depends on both the size of the

percentage or proportion and the size of the total upon which the percentage is based.  Estimated
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percentages or proportions are relatively more reliable than the corresponding estimates of the

numerators of the percentages, particularly if the percentages are 50 percent or more.  (Note that in

the tables the cv’s decline in value reading from left to right). 

When the percentage or proportion is based upon the total population of the geographic area covered

by the table, the cv of the percentage or proportion is the same as the cv of the  numerator of the

percentage.  In this case, Rule 1 can be used.

When the percentage or proportion is based upon a subset of the total population (e.g., those in a

particular age-sex group), reference should be made to the percentage (across the top of the table)

and to the numerator of the percentage or proportion (down the left side of the table).  The
intersection of the appropriate row and column gives the coefficient of variation.

'ZCORNG���

#�WUGT�GUVKOCVGU�VJCV�KP�%CPCFC�������QH�HGOCNGU�CIGF����[GCTU�CPF�QXGT�FGUETKDG�VJGKT�UVCVG�QH

JGCNVJ�CU�RQQT�EQORCTGF�VQ�QVJGTU�VJGKT�CIG�
SWGUVKQP�.�������6JKU�KU�VJG�GZRTGUUKQP�QH�VJG

GUVKOCVG�QDVCKPGF�KP�'ZCORNG���CU�C�RGTEGPVCIG�QH�CNN�HGOCNGU�CIGF����[GCTU�CPF�QXGT�KP�%CPCFC�

*QY�FQGU�VJG�WUGT�FGVGTOKPG�VJG�CRRTQZKOCVG�EQGHHKEKGPV�QH�XCTKCVKQP�HQT�VJKU�GUVKOCVG!

4GHGT�VQ�VJG�CRRTQZKOCVG�XCTKCPEG�VCDNG�HQT�%CPCFC�NGXGN�GUVKOCVGU��$GECWUG�VJG�GUVKOCVG�KU�C

RGTEGPVCIG�YJKEJ�KU�DCUGF�QP�C�UWDUGV�QH�VJG�RQRWNCVKQP�EQXGTGF�D[�VJG�VCDNG��KV�KU�PGEGUUCT[�VQ�WUG

DQVJ�VJG�RGTEGPVCIG�
�������CPF�VJG�PWOGTCVQT�RQTVKQP�QH�VJG�RGTEGPVCIG�
���������VQ�FGVGTOKPG

VJG�CRRTQZKOCVG�EQGHHKEKGPV�QH�XCTKCVKQP��5KPEG�VJG�PWOGTCVQT�FQGU�PQV�CRRGCT�KP�VJG�NGHV�OQUV

EQNWOP�
VJG�	0WOGTCVQT�QH�2GTEGPVCIG	�EQNWOP���KV�KU�PGEGUUCT[�VQ�WUG�VJG�HKIWTG�ENQUGUV�VQ�KV�

PCOGN[����������5KOKNCTN[��VJG�RGTEGPVCIG�GUVKOCVG�FQGU�PQV�CRRGCT�COQPI�VJG�EQNWOP�JGCFKPIU�

UQ�KV�KU�PGEGUUCT[�VQ�WUG�VJG�HKIWTG�ENQUGUV�VQ�KV��PCOGN[�������6JG�HKIWTG�CV�VJG�KPVGTUGEVKQP�QH�VJG

TQY�CPF�EQNWOP�UGNGEVGF��PCOGN[�������KU�VJG�EQGHHKEKGPV�QH�XCTKCVKQP��6JKU�EX�HCNNU�YKVJKP�VJG

TCPIG�QH�EX	U�HQT�	7PSWCNKHKGF	�GUVKOCVGU�
K�G����������������RI��#����CNNQYKPI�VJG�GUVKOCVG�VQ�DG

TGNGCUGF�YKVJQWV�TGUVTKEVKQP�

Rule 3:  Ratios 

In the case where the numerator is a subset of the denominator, the ratio should be converted to a

percentage and Rule 2 applied.  This would apply, for example, to the case where the denominator

is the number of males and the numerator is the number of males who read a newspaper during the

past week. 

In the case where the numerator is not a subset of the denominator, the coefficient of variation of

the ratio of two estimates is approximately equal to the square root of the sum of squares of each
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coefficient of variation considered separately.  That is, the standard deviation of a ratio

 

R  =  X / Y is sd(R)  =  R * (cv(X)  +cv(Y) )   2 2 ½

        The coefficient of variation of R is approximately: 

cv(R) =  sd(R) / R 
=  (cv(X)  +cv(Y) )  2 2 ½

This formula will tend to overstate the error if X and Y are positively correlated and understate the

error if X and Y are negatively correlated. 

Example 3:

A user estimates that in Canada among females aged 15 years and over, 393,344 describe their state

of health as poor compared to other people their age (question L22=5) and 2,498,337 describe their

state of health as excellent as compared to others their age (question L22=1). The user is interested

in the ratio of females describing their health as excellent versus those describing their health as

poor. How does the user determine the approximate coefficient of variation for this ratio estimate?

The numerator of the ratio estimate is 2,498,337 (X). Using Rule 1 (refer to Example 1), the

coefficient of variation for this estimate is determined to be 4.0% cv(X). The denominator of the ratio

estimate is 393,344 (Y). Again using Rule 1, the coefficient of variation is determined to be 9.3%

cv(Y).  Using Rule 3, the coefficient of variation of the ratio estimate is

cv =  (0.040  + 0.093 )  2 2 ½

=  0.1012

Therefore at the Canada level, the ratio of females who describe their health as excellent versus

females who describe their health as poor is 2,498,337/393,344 or 6.4 to 1. The coefficient of

variation of this estimate is 10.12%, and so the estimate can be released without restriction.

4WNG�����&KHHGTGPEGU�$GVYGGP�6QVCNU�QT�2GTEGPVCIGU�

6JG�UVCPFCTF�FGXKCVKQP�QH�C�FKHHGTGPEG�DGVYGGP�VYQ�GUVKOCVGU�KU�CRRTQZKOCVGN[�GSWCN�VQ�VJG�USWCTG

TQQV�QH�VJG�UWO�QH�USWCTGU�QH�GCEJ�UVCPFCTF�FGXKCVKQP�EQPUKFGTGF�UGRCTCVGN[��6JCV�KU��VJG�UVCPFCTF

FGXKCVKQP�QH�C�FKHHGTGPEG��

F�����:���;�

KU
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F������
�
:���EX
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6JG�EQGHHKEKGPV�QH�XCTKCVKQP�QH�F�KU�CRRTQZKOCVGN[��

EX
F������UF
F����F�

����

6JKU�HQTOWNC�KU�CEEWTCVG�HQT�VJG�FKHHGTGPEG�DGVYGGP�UGRCTCVG�CPF�WPEQTTGNCVGF�EJCTCEVGTKUVKEU�DWV

KU�QPN[�CRRTQZKOCVG�QVJGTYKUG��

Example 4:

A user estimates that in Canada, among those 15 years and over, 3.19% (X) of females describe their

state of health as poor compared to others their age and 2.42% (Y - an estimated 289,082) of males

describe their state of health as poor compared to other people their age. The user is interested in

the difference between these two estimates. How does the user determine the approximate coefficient

of variation for the estimate of the difference?

From Example 2, the coefficient of variation for the female estimate is 9.3%.  The coefficient of

variation for the male estimate is 10.8%. 

The difference between the estimates is 0.77%. Using Rule 4, standard deviation of the difference

between the estimates is

sd =    ((0.0319 x 0.093)  + (0.0242 x 0.108) )2 2 ½

=    0.0040

and the coefficient of variation is 

0.0040 

cv =     ------------

0.0077

=   0.5195

Therefore the coefficient of the difference between the estimates is 51.95% and the estimate should

not be released.

Rule 5:  Difference of Ratios 

 
In this case, Rules 3 and 4 are combined.  The cv’s of the two ratios are first determined using Rule

3, and the cv of their difference is found using Rule 4. 
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Confidence Limits

Although coefficients of variation are widely used, a more intuitively meaningful measure of

sampling error is the confidence interval of an estimate.  A confidence interval constitutes a
statement on the level of confidence that the true value for the population lies within a specified

range of values.  For example a 95% confidence interval can be described as follows:

If sampling of the population is repeated indefinitely, each sample leading to a new confidence
interval for an estimate, then in 95% of the samples the interval will cover the true population value.

Using the standard error of an estimate, confidence intervals for estimates may be obtained under

the assumption that under repeated sampling of the population, the various estimates obtained for
a population characteristic are normally distributed about the true population value.  Under this

assumption, the chances are about 68 out of 100 that the difference between a sample estimate and

the true population value would be less than one standard error, about 95 out of 100 that the

difference would be less than two standard errors, and about 99 out of 100 that the differences would
be less than three standard errors.  These different degrees of confidence are referred to as the

confidence levels.

Confidence intervals for an estimate, X̂, are generally expressed as two numbers, one below the
estimate and one above the estimate, as (X̂-k, X̂+k) where k is determined depending upon the level

of confidence desired and the sampling error of the estimate.

Confidence intervals for an estimate can be calculated directly from the Sampling Variability Tables
by first determining from the appropriate table the coefficient of variation of the estimate, and then

using the following formula to convert to a confidence interval CI:

CI  = {X̂ - (t)(X̂)( ), X̂ + (t)(X̂)( )}x X̂ X̂

where  is the determined coefficient of variation of X̂X̂

t = 1 if a 68% confidence interval is desired;
t = 1.6 if a 90% confidence interval is desired;

t = 2 if a 95% confidence interval is desired;

t = 3 if a 99% confidence interval is desired.

Example 5(a):

An estimated 682,426 persons described their state of health as poor as compared to other people

their age (question L22=5).  This estimate has an approximate coefficient of variation of 6.7% (obtained

from the 750,000 row, left-most column, of the Canada approximate variance table).  The 95% confidence
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interval for this estimate is thus:

CI = {682,426 - (2)(682,426)(0.067), 682,426 + (2)(682,426)(0.067)}

= {682,426 - 91,445, 682,426 + 91,445} 

 = {590,981, 773,871}

Example 5(b):

An estimated 3.19% of females aged 15 years and over in Canada described their state of health as

poor when compared to other people their age or .0319 expressed as a proportion. From Example

2 this estimate has an approximate coefficient of variation of 9.3%. A 95% confidence interval for

this estimate (expressed as a proportion) is 

CI = {.0319 - (2 x .0319 x 0.093), .0319 + (2 x .0319 x .0.093)}

= {0.0260, 0.0378}

With 95% confidence it can be said that between 2.60% and 3.78% of females aged 15 years and

over in Canada, describe their state of health as poor, compared to other people their age.

Note: Release guidelines which apply to the estimate also apply to the confidence interval.  For example,

if the estimate is not releasable, then the confidence interval is not releasable either.

T-test

Standard errors may also be used to perform hypothesis testing, a procedure for distinguishing

between population parameters using sample estimates.  The sample estimates can be numbers,
averages, percentages, ratios, etc.  Tests may be performed at various levels of significance, where

a level of significance is the probability of concluding that the characteristics are different when, in

fact, they are identical.

Let X  and X  be sample estimates for 2 characteristics of interest.  Let the standard error of the1 2

difference X̂  - X̂  be   1 2 d̂

         X̂  - X̂1 2

If  t =           

           d̂

is between -2 and 2, then no conclusion about the difference between the characteristics is justified
at the 5% level of significance.  If however, this ratio is smaller than -2 or larger than +2, the

observed difference is significant at the 5% level.

'ZCORNG���
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#�WUGT�YKUJGU�VQ�VGUV�CV�VJG����NGXGN�QH�UKIPKHKECPEG�VJG�J[RQVJGUKU�VJCV�CV�VJG�%CPCFC�NGXGN�VJGTG

KU�PQ�FKHHGTGPEG�DGVYGGP�RGTEGPVCIG�GUVKOCVGU�QH�OCNGU�CPF�HGOCNGU�YJQ�FGUETKDG�VJGKT���UVCVG�QH

JGCNVJ�CU�RQQT��CU�EQORCTGF� VQ�QVJGT�RGQRNG� VJGKT�CIG��(TQO�'ZCORNG��� VJG�GUVKOCVG�QH� VJG

UVCPFCTF�FGXKCVKQP�QH�VJG�FKHHGTGPEG�DGVYGGP�VJG�GUVKOCVGU�KU��������

�����������

*GPEG���V ������������������

������������ ������������������������

� ����

5KPEG�V��������KU�NGUU�VJCP����VJGTG�KU�PQ�GXKFGPEG�VQ�TGLGEV�VJG�J[RQVJGUKU�CV�VJG����UKIPKHKECPEG

NGXGN�
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