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This article is about data and non-
response bias.  Wait, wait, don’t 
put the article down just yet, it’s 

about politics too.  

When the Government of Canada 
decided to cancel the long form census 
for 2011 and replace it with the volun-
tary National Household Survey (NHS) 
many expressed concern NHS data 
would be less reliable and vulnerable 
populations would be less likely to par-
ticipate.  These concerns have proven to 
be correct.   

NHS data for small areas must be 
treated with caution but it is impos-
sible to tell just how much non re-
sponse bias occurred and who really 
was missed.  It may very well be that 
immigrant and Aboriginal persons 
or the poor are underrepresented in 
NHS data but we should not accept 
these assertions without evidence. 

Correlation Analysis
In order to examine data quality 
and suppression in the 2011 NHS I 

Low response in National Household Survey 
leads to bias

March 23, 2015



RESEARCH  -  ANALYSIS  -  SOLUTIONS

looked at a few select variables from 
the 2006 Census at the Census Tract 
level for Winnipeg and ran a cor-
relation between these variables and 
the Global Nonresponse Rate (GNR) 
from the 2011 National Household 
Survey. 1

    
The correlations shown below are a 
proxy measure to see whether par-
ticular variables are associated with 
non-response.   The data do suggest 
that certain segments of the popula-
tion are less likely to have participat-
ed in the voluntary National House-
hold Survey.   The results provide 
both interesting and puzzling data.  

There appears to be a slight relation-
ship between non-official mother 
tongue (that is, neither English nor 
French), and the global nonresponse 
rate.  City wide there is a positive 
relationship: as the percentage of 
population with a non-official lan-
guage mother tongue increases, the 
global nonresponse rate increases.  
In the inner city the relationship is 
(r = 0.426).  For the non-inner city 
there is a slight negative relationship, 
that is, as the percentage reporting a 
non-official language mother tongue 
increases, the global nonresponse 
rate goes down.  

For recent immigrants, there does 
appear to be a positive relationship; 
as the percentage of recent immi-
grants goes up, so too does the global 
nonresponse rate.  

The “strongest” relationship among 
these selected variables is for the 
Aboriginal population.  A correla-
tion (r = 0.503) suggests that as the 
percentage of the Aboriginal popula-

tion goes up, so too does the global 
nonresponse rate.  

The data also suggest a negative 
relationship between income 
and response rate.  As the me-
dian and average income goes 
up, global nonresponse rates go 
down, especially in the inner city.  
In other words, the higher one’s 
income, the more likely one is to 
respond to the voluntary National 
Household Survey; the lower one’s 
income, by contrast, the less likely 
one is to respond. This is consis-
tent with what was feared by those 
who expressed concerns about the 
voluntary character of the NHS. 

Of course, a correlation does not 
suggest one variable is causing the 
other so we have to be careful with 
words such as “strength of a rela-
tionship” but the data does suggest 
a relationship.  

Calculation of the coefficient of 
determination (which is simply 
the r value squared) does provide 
some indication of how much that 
change in the dependent variable, 
in this case the global nonresponse 
rate (GNR), is explained by the 
independent variable.   

For example, if we were to square 
the r value for the Aboriginal pop-
ulation, the coefficient of determi-
nation would be 0.253, suggesting 

1Five (5) Census Tracts were not included 
in the correlation analysis because geo-
graphical boundaries changed between 
2006 and 2011 and there is no GNR for 
them in 2011. These Census Tracts were: 
CT 0110.05; CT 0150.00; CT 0500.05; CT 
0510.01, and; CT 0590.01.

In other 
words, the 
higher one’s 
income, the 
more
 likely one is 
to respond 
to the 
voluntary 
National 
Household 
Survey; the 
lower one’s 
income, by 
contrast, 
the less 
likely one is 
to respond. 
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that the percentage of Aboriginal 
population explains approximate-
ly 25 percent of the change in the 
global nonresponse rate.  

What is really interesting, and 
somewhat puzzling, is that low 
income (poverty) appears to have 
little relationship to global non-
response rates.  The coefficient 
of determination for low income 
suggests poverty explains less than 
seven percent of changes in the 
global non-response rate, and less 
than one percent in the inner city.  
It may be because poverty is highly 
correlated with the overall inner 
city population but this is not fully 
clear and requires further investi-
gation.    

Conclusion
The voluntary nature of the NHS 
was controversial from the start, 
especially with respect to data 
quality concerns.  Soon, data from 
the NHS at the neighbourhood 
level should be available.   It will 
be interesting to see what the 
response rates look like, especially 
for inner city neighbourhoods.  In 
the meantime there is a message 
we should all heed, data nerds and 
normal people alike—don’t take 
data for granted.  If we don’t have 
solid and reliable data about what’s 
going on, it will be even more 
difficult to bring about the kinds 
of changes that are necessary. For 
that reason, data is an important 
political issue.
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