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Are the Data from the 2011 
Census Reliable? 

 

 

I n  T h i s  I s s u e  

T 
his issue contains two articles written by Dr. Christopher 

Bruce. The <rst reviews the debate over the use of  cross 

versus sole dependency approaches in the determination of 

loss of dependency on income; while the second article concerns the 

reliability of income data drawn from the 2011 census. 
In the <rst article, Dr. Bruce notes that a fundamental assump-

tion in economics is that individuals are rational. Therefore, when an 
individual is observed to make a voluntary choice, it can be conclud-
ed that the individual must have expected that choice to make him/
her better o@  (or at least, no worse o@ ). With respect to fatal acci-
dent actions, this implies that if  spouses are rational, they must have 
expected that the decisions they made about spending on one anoth-
er would make them better o@. He then shows that if  this proposi-
tion is accepted, the sole dependency approach is preferred to cross 
dependency. 

In the second article, Dr. Bruce examines the reliability of  the 
2011 Census income data. In the past, completion of  the long form 
census was mandatory. In 2011, however, completion of  this form 
was voluntary and the response rate decreased. While this created 
statistical problems concerning the reliability of  the data, Statistics 
Canada had anticipated these problems and took steps to mitigate 
them. In his article, Dr. Bruce discusses these problems, and the 
solutions implemented by Statistics Canada, concluding that the 2011 
census remains a reliable, high quality data source. It will remain our 
primary source of  earnings information until data from the 2016 
census are released sometime in 2018. 

With respect to the 2016 census, we would note that it will be 

mandatory. Further, Statistics Canada will be sending the long-form 

section to a greater number of  households than in past censuses (one 

in four households instead of  one in <ve households), and will use 

income data directly from the Canada Revenue Agency, providing 

data for 100 percent of  households. It is anticipated that because of  

these changes, the income data from the 2016 census will be the 

most accurate of  any census to date. 
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When a spouse has been killed through the 
negligence of  a third party, the surviving 
spouse is entitled to damages that would allow 
him/her to maintain the standard of  living that 
he/she had previously enjoyed.  

The determination of  this value requires 
that three steps be taken. First, the potential 
earning capacity of  each spouse must be estimated. 
Second, a calculation must be made of  each 
spouse’s dependency rate  – that is, the percent-
age of  family income that bene<tted that 
spouse. Third, it must be determined whether 
any monies that had been spent on the de-
ceased by the survivor (and which now do not 
have to be spent due to the death of  the for-
mer) should be deducted from the survivor’s 
loss of  dependency. In what is known as the 
sole dependency approach, that “saving” is not 
deducted. In the cro ss dependency approach, 
the saving is deducted.  

In this article, I will use a concept that is 

fundamental to economic analysis – the ration-

al person assumption – to suggest that basic eco-

nomic principles favour the use of sole depend-

ency.  

I begin by making some simple assump-

tions about a couples’ earning capacity and de-

pendency rates and use those assumptions to 

de<ne sole and cross dependency. I then intro-

duce the rational person assumption and pro-

vide examples of the use of that assumption in 

non-fatal accident cases. Finally, I extend the 

analysis to fatal accident cases and argue the 

rational person assumption provides support 

for use of the sole dependency approach. 

 

 

 

Assumptions concerning earning capacity 

and dependency 

Statistical analyses suggest that, in a household 
consisting of  a husband and wife, approximate-
ly 30 percent of  the family’s after-tax income is 
spent on items such as food, clothing, and 
transportation that bene<t the husband alone; 
approximately 30 percent is spent on items that 
bene<t the wife alone; and 40 percent is spent 
on items, such as housing, furniture, and insur-
ance, that bene<t both spouses collectively. 
Each spouse bene<ts, in total, from 70 percent 
of  family income – 30 percent that bene<ts that 
spouse personally – usually referred to as 
“personal expenses” – and 40 percent that ben-
e<ts both spouses equally – “common expens-
es.” The 70 percent <gure in this example is 
known as the individual spouse’s “dependency 
rate.” [Note that, as both spouses have the 
same dependency rate, 70 percent, there is a 
net bene<t from marriage.]  

Assume that in a childless couple, the hus-
band earns $100,000 per year after taxes and 
the wife earns $40,000. Based on my assump-
tions concerning dependency rates, out of  the 
husband’s income, 30 percent, or $30,000, is 
devoted to his personal expenses, 30 percent, 
or $30,000, is devoted to his wife’s personal 
expenses, and 40 percent, or $40,000, to com-
mon expenses. From the wife’s income, the 
comparable <gures are 30 percent ($12,000), 30 
percent ($12,000), and 40 percent ($16,000), 
respectively.  

Cross and sole dependency de�ned 

Now, assume that the wife has been killed. The 
sole dependency approach asks: how much of  the 
wife’s future income would have been devoted 
to expenses that bene<tted the husband? The 
answer in this case is that it is the 30 percent of  
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her income that she spent on items speci<c to 
her husband (food, clothing, etc.) plus the 40 
percent of  her income that she spent on com-
mon expenses (housing, furniture, etc.), or 
$28,000 – which equals the husband’s depend-
ency rate, 70 percent, multiplied by the wife’s 
(after-tax) income, $40,000. The tortfeasor 
would be required to pay $28,000 per year until 
the projected date of  the wife’s retirement, dis-
counted to the present.  

Proponents of  the cro ss dependency would 
also calculate the husband’s dependency on the 
wife’s income, here $28,000. But they would 
then argue that there is an o@set against that 
loss: the “savings” obtained by the husband 
because he no longer devotes 30 percent of  his 
income to his wife’s personal expenses. In the 
example here, as the husband was spending 30 
percent of  his income on his wife, it is argued 
that he now bene<ts from a $30,000 saving as a 
result of  her death. The di@erence between 
this $30,000 saving and the $28,000 he has lost, 
$2,000 per year in total, represents a net bene<t 
to him. He has no claim (for dependency loss) 
against the tortfeasor.  

The “Rational Person” assumption 

Which of  these approaches is more consistent 
with the legal principal that plainti@s are to be 
returned to the position they would have been 
in had the negligent action not occurred, resti-
tutio in integrum?  

When answering this question, economists 
rely on an assumption that is fundamental to 
economic analysis: that individuals act rational-
ly to improve their own welfare. This rational 
person assumption implies that informed individu-
als will voluntarily undertake actions only if  
those actions make them better o@  (or, at least, 
no worse o@ ). [Note the similarity to the 
“reasonable person” doctrine of  tort law and to 
the rationale, in contract law, for maintaining 
the sanctity of  contracts.]  

As a simple example of  the rational person 
assumption, assume that individual B is ob-
served to be saving towards the purchase of  a 
lap-top computer. One day, B sees an ad for the 
computer he likes, at a price of  $1,000 
(inclusive of  all taxes). He checks his bank bal-
ance and discovers that he has $1,500. Assume 
we also observe him use his debit card to buy 
the desired computer; and, when he gets 
home, to check his bank balance again, to <nd 
that he now has $500.  

Can we, as an external observer (with no 
ability to read B’s mind) conclude that B is 
“better o@ ?” Economists, employing the 
“rational person” assumption, argue that B 
must be better o@  than if  the purchase had not 
been made: a rational individual will only pay 
$1,000 for an item if  he or she values that item 
at more than (or equal to) $1,000.  

Although it might be argued that B is 
“worse o@” in the sense that he now has $1,000 
less than he would have had, that reduction in 
his <nances is at least o@set by the fact that he 
now has a computer that he valued at $1,000 or 
more.  

To put it another way, if  an individual was 
observed to go shopping with the intention of  
paying $1,000 for a computer, but was prevent-
ed from doing so because the store had run out 
of  stock, no professional economist would ar-
gue that that individual was now “better o@” -– 
because he now has $1,000 that he would oth-
erwise not have had. He is not better o@. His 
preference was observed to be to trade the 
$1,000 for a computer – that would have made 
him better o@. [Indeed, the rational person as-
sumption suggests that when he is prevented 
from spending his money the way that he pre-
fers, he is made worse o@.] 
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The Rational Person argument applied to 

personal injury cases 

Before examining how this view of  rational 
behaviour applies to fatal accident cases involv-
ing spouses, I <rst turn to two other classes of  
tort actions.  

In the <rst of  these actions, assume that an 
individual has been seriously injured in a mo-
tor vehicle accident. As a result of  this acci-
dent, her earning capacity has been impaired to 
the extent that she will lose $100,000 between 
now and the time she would have retired. The 
defendant accepts responsibility for this loss, 
but counters that o@set against this loss is a 
“gain” that the plainti@  has obtained because 
of  the accident. Imagine that before the plain-
ti@  was injured, she was an active golfer, spend-
ing $5,000 a year on green fees, lessons, and 
equipment. The injuries su@ered in the acci-
dent, however, are such that she can no longer 
play golf, thereby “saving” $5,000 per year. As-
sume also that evidence has been led to suggest 
that she would have played golf  for another 25 
years, had she not been injured. Hence, be-
cause of  her injuries, she will save approxi-
mately $125,000 over her lifetime that would 
otherwise have been spent on golf. The defend-
ant argues that when this saving is deducted 
from the plainti@’s lost earnings, the plainti@  is 
actually $25,000 better o@  as a result of  the 
accident. The defendant owes nothing to the 
plainti@.  

Using the assumption of  the rational indi-
vidual, however, it is easily seen why the de-
fendant’s argument in this case is fallacious. 
Although it is true that the plainti@  will now 
have $125,000 available to her that she would 
not have had in the absence of  the accident, 
she now has been denied $125,000 worth of  
pleasure that golf  would have given her. Ignor-
ing the e@ect of  the accident on her earnings, 
in order for the plainti@  to be left in the same 
position she would have been in the absence of  

the accident, she will have to spend suMcient 
money to replace the value she would have 
obtained from golf. But this must be at least 
$125,000: because she would have chosen to 
spend $5,000 per year on golf  in preference to 
spending it on anything else, $5,000 spent on 
“anything else” must be of  lesser value than 
that expenditure on golf. That the plainti@  now 
has $125,000 that she would not have had if  she 
had been allowed to spend it on golf  does not 
make her $125,000 better o@. At best, it leaves 
her in approximately the same position as she 
would have been in had she been allowed to 
spend that money. Hence, it is incorrect to sug-
gest that the $125,000 that has been “saved” 
should be set o@  against the plainti@’s loss of  
earnings.  

In the second example of  a tort action, as-
sume again that the injuries su@ered by the 
plainti@  in an automobile accident have re-
duced his lifetime earnings by $100,000. Again, 
the defendant has accepted responsibility for 
the accident; but in this case, she argues that as 
the plainti@’s daughter was killed in that acci-
dent, the plainti@  has been “saved” the costs of  
raising that child. If  those costs have been cal-
culated to be $150,000 over the life expectancy 
of  the child, the defendant argues that the net 
e@ect of  the accident has been to leave the 
plainti@  no worse o@  than he had been in the 
absence of  the accident. There is no loss.  

Again, the fallacy of  this argument arises 
because the defendant has implicitly argued 
that the plainti@  would not have received any 
bene<t from the $150,000 he would have spent 
on his daughter. But, according to the “rational 
consumer” assumption, if  the plainti@  had 
chosen to have the daughter and to spend 
$150,000 on her, in preference to spending that 
money in any other way, the plainti@  is worse 
o@  having $150,000 than he would have been 
spending that money on his daughter. 
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The Rational Person argument applied to 

fatal accident cases 

With these cases in mind, consider again the 
case discussed at the beginning of  this article, 
concerning the death of  a wife. It is now seen 
that when the defendant argues that the cross 
dependency approach should be applied, what 
he is actually arguing is that the $30,000 the 
plainti@  had been spending on his wife had 
provided him with no bene<t at all. Now that 
those expenditures have been “freed up”, he 
can spend the money on himself, at a net gain 
of  $30,000. Therefore, the defendant argues 
that that gain can be set against other losses 
from the accident - as was argued by the de-
fendants in the cases of  the plainti@s who were 
asked to set their savings of  expenditures on 
golf  or on their child against their losses of  in-
come. 

But, as in those cases, the rational person 
assumption suggests that surviving spouses are 
not better o@ when they do not “have to” make 
expenditures on their deceased partners. If  
they were making those expenditures voluntar-
ily (i.e. rationally), they must have obtained 
some bene<t from that expenditure – indeed, a 
bene<t that exceeded the value from any other 
purchases that could have been made with the 
same amount of  money. Now that the husband 
in the example does not “have to” spend 
$30,000 per year on his wife, he can spend it on 
himself  – clothes, travel, cars, etc. But does 
that expenditure give him as much pleasure as 
spending it on his wife? The better argument, I 
suggest, is that preventing plainti@s from 
spending money in the way that they would 
have chosen cannot make them better o@. 
Hence, it would be inappropriate to deduct any 
such purported “gains” from plainti@s ’other 
losses. 

It is the sole dependency approach that is 
more consistent with both restitutio  in in-
tegrum and with the rational person assumption.  

Summary 

A fundamental assumption in economics is 
that individuals are rational; and, therefore, 
that when an individual is observed to make a 
voluntary choice, it can be concluded that the 
individual must have expected that choice to 
make him/her better o@  (or, at least, no worse 
o@ ). With respect to fatal accident actions, this 
implies that if  spouses are rational, they must 
have expected that the decisions they made 
about spending on one another would make 
them better o@. In this article, I have argued 
that if  this proposition is accepted, the sole de-
pendency approach is preferred to cross de-
pendency.  
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When estimating future earnings in personal 
injury and fatal accident cases, <nancial experts 
often rely on information provided by the Ca-
nadian Census. Of  particular importance are 
data concerning incomes by age, sex, occupa-
tion, and education. For example, if  a 24 year-
old male plainti@  would have been a journey-
man carpenter, his potential earnings might be 
based on average incomes for Canadians with 
that certi<cation, in the age groups 25-29, 30-
34, 35-44, etc.  

In the past, these data would have been 
drawn from a section of  the Census known as 
the “long form.” This portion of  the Census 
survey, which contained much more detailed 
information than on was on the rest of  the 
Census, was given to only one household out 
of  <ve. (The remainder of  the Census survey 
asks only basic questions about such demo-
graphic factors as age, sex, language, and area 
of  residence.)  

For the 2011 Census, however, the govern-
ment decided to replace the long-form ques-
tions with a “National Household Survey 
(NHS).” Although the 2011 NHS asked the 
same questions as had the 2006 Census long 
form, whereas the long form had been manda-
tory, the NHS was voluntary. The result, as had 
been expected, was that the percentage of  
households answering this portion of  the sur-
vey fell signi<cantly, from 93.8% in 2006 to 
77.2% in 2011. 

This created three statistical problems con-
cerning the reliability of  the data (variability in 
small community data, sample error, and non-
response bias). As Statistics Canada had antici-
pated these problems, however, it took steps to 
mitigate them, steps that have maintained the 
reliability of  the data that are of  value to the 
courts. BrieOy, I consider the three problems, 

and how Statistics Canada dealt with them 

here1
.  

Variability in small community data 

As the sample size of  any survey becomes 
smaller, the data become less and less reliable, 
due to an increase in variance. In response, Sta-
tistics Canada routinely withholds data con-
cerning the smallest communities. In 2011, 
they withheld the results from 1,100 such com-
munities, up from 160 in the 2006 Census. That 
is, all of  the data reported in 2011 meet the 
normal statistical requirements for reliability.  

Sample error 

As the overall size of  a sample decreases, there 
is an increase in what is known as the 
“sampling error;” that is, from the problem 
that the average characteristics of  the sample 
di@er from the average of  the total population. 
Because Statistics Canada expected a smaller 
percentage of  households to answer the volun-
tary NHS than had answered the mandatory 
long form, they anticipated that the total size 
of  the “sample” (the households answering the 
survey) would be lower in 2011 than in 2006.  

To deal with this problem, Statistics Cana-
da increased the number of  households who 
were asked to answer the long portion of  the 
2011 Census. Whereas one household in <ve 
were asked to answer the 2006 long form, one 
household in three were asked to answer the 
NHS. The result was that, even though a small-
er percentage  of  households responded to the 

Are Data from the 2011 Census Reliable? 

Christopher J. Bruce  

1. The information in this article is drawn from a blog written by 
Wayne R. Smith, Chief Statistician of Canada, entitled “The 2011 
National Household Survey – the complete statistical story,” June 4, 
2015. This blog can be found at: http://www.statcan.gc.ca/eng/blog-
blogue/cs-sc/2011NHSstory.  
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NHS than had responded to the 2006 long 
form, the number of  households answering the 
NHS was higher than in 2006, (2,657,461 versus 
2,443,507, representing 6,719,688 versus 2006’s 
6,136,517).  

Although this approach does not correct 
for all errors, those errors become less and less 
important as the data are aggregated. Thus, for 
example, the data for the average income of  all 
carpenters in Alberta are more reliable than for 
the average income of  carpenters in Calgary.  

Non-response bias 

The most worrisome problem that arises when 
a survey is made voluntary is that the house-
holds who choose to respond to that survey 
may di@er signi<cantly from those who refuse 
to do so. For example, if  those carpenters with 
relatively high incomes are more likely to re-
spond to the NHS than are those with low in-
comes, the average incomes reported by the 
NHS will be biased upwards.  

Statistics Canada could not control, ex 
ante, for the po ssibility that this would happen. 
However, they were able, ex post, to investi-
gate whether the respondents to the NHS were 
representative of  the overall groups from 
which they were drawn – that is, they were 
able to determine whether the respondents 
“looked” di@erent from the average.  

To make this determination, Statistics Can-
ada was assisted by the fact that they had a con-
siderable amount of  information about the 
respondents to the NHS before those individu-
als answered the NHS survey. Most important-
ly, they also had their responses to the short 
questions on the Census that are mandatory 
for all Canadians. In addition, they were also 
able to link the NHS respondents to those indi-
viduals’ tax <les, immigrant landing data, and 
the Indian Register.  

Using sophisticated statistical techniques 
they were able to determine that the average 

respondent to the NHS had very similar char-
acteristics to the average Canadian with respect 
to age, sex, language, area of  residence, in-
come tax, immigration status, and aboriginal 
status. This <nding leads Statistics Canada to 
conclude that the NHS respondents were, in 
most cases, representative of  the larger popula-
tion from which they were drawn. And when 
Statistics Canada was unable  to conclude that 
the individuals who replied to a speci<c sub-
class of  questions were representative of  the 
population, the resulting data were not re-
leased, or they were released with an accompa-
nying cautionary note.  

Summary 

To summarise: Although the long-form por-
tion of  the 2011 Census was made voluntary, 
there is sound reason to believe that the data 
that are of  greatest relevance to the calculation 
of  lost earnings can be relied upon.  
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Interest rates on Canadian real return bonds 

In the graph below, we present the average annual interest rates for Canadian long-term real re-
turn bonds, over the period from 1992 through 2015. As can be seen below, interest rates have 
been steadily decreasing since the Bank of  Canada began its policy of  targeting the inOation rate. 
Interest rates have been below two percent for over 10 years. 


