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Summary  
 
Households 
Counts of private dwellings occupied by usual residents from the 2016 Canada Census were used as 
control totals for the purposes of expanding the 2016 TTS data to represent the population of the survey 
area. Therefore, there is a precise match in private households between the Census and the expanded 
TTS data at the municipal level, and for expansion zone geographies within each municipality. The data 
expansion process also included data weighting to very closely match Census controls for households by 
household size and by dwelling type. The survey data slightly under-represent households with six or 
more occupants. Previous cycles did not have balanced distributions by household size, and the 
distributions by dwelling type reported on the survey did not appear to match census distributions 
(although differences in interpretation of definitions may have played a factor in previous cycles). While 
the survey data appear to align very closely to the Census by dwelling type, there may be differences in 
either definition or interpretation of dwelling types. Comparison with Canada Post counts of apartment 
addresses suggest that apartments may be slightly over-represented in the 2016 TTS data. Of particular 
concern may be the difference from previous survey cycles, which appear to have under-represented 
apartments, which may affect comparability. For example, in the 2006, 2011, and 2016 TTS, apartments 
respectively represent 25%, 25% and 35% of households in the expanded data. A review of responses for 
household income against Census counts suggested that the TTS data may somewhat under-represent 
the lowest-income and the highest-income households, although this finding should be interpreted with 
caution, as fully 20% of TTS respondents declined to provide their household income. The 2016 TTS was 
the first survey cycle in which income was asked. 
 
Population 
The 2016 TTS data under-represent the total population of the study area by 2%, and under-represent 
the total population living in private households by 0.7%. The reason for under-representation of the 
ǘƻǘŀƭ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ǘƘŀǘ ǘƘŜ ǎǳǊǾŜȅΩǎ ǊŜǎƛŘŜƴǘƛŀƭ-address sample frame does not include homeless people 
or collective dwellings (prisons, barracks, group homes, care homes, and some university on-campus 
residences), who comprise about 1.3% of the total population. The reason for under-representation 
below this is that the 2016 TTS under-represents larger households with six or more usual residents. In 
previous cycles, the 2011, 2006, 2001, 1996, 1991, and 1986 TTS datasets differed from total population 
by 0.0%, -2.8%, -2.9%, -2.8%, -2.5%, and -2.2% respectively, with 2011 cycle the only cycle for which the 
data were expanded to match total population. The data expansion process included data weighting by 
age range and sex, and thus the expanded dataset closely matches Census controls for these 
demographic characteristics. It may be noted that, by design, the 2016 TTS under-represent population 
75+ years of age by 20% to reflect that a portion of the population in this age group may live in collective 
dwellings which are outside the scope of this survey. 
 
Employed Labour Force 
For larger municipalities and regions, the expanded TTS data appear to very closely align with estimates 
of the employed labour force from the 2016 Census. For smaller municipalities with smaller survey 
sample sizes, the TTS data are more likely to vary from the Census labour force counts. 
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Post-Secondary Students 
The TTS data for full-time students attending post-secondary school were compared against full-time 
enrolments provided by universities and colleges. The TTS results for a number of universities (OCAD, 
Ryerson, Guelph, Toronto, and York) are very close to the official enrolment figures. Some university 
student bodies were under-represented in the TTS data; however, compared to previous cycles, the 
2016 TTS figures still show a marked improvement in the representation of university students at almost 
all universities. This is likely due to the implementation of address-based sampling. The TTS data for 
college students varies more from the official enrolment statistics, and in many cases does not appear to 
be an improvement over previous cycles. However, college enrolment comparisons should be 
interpreted with caution as colleges offer full-time, part-time, continuing education, and apprenticeship 
courses and it is not always clear how well the college full-time enrolment counts align with reported 
full-time college students in the TTS data. 
 
Elementary and Secondary Students 
The 2016 TTS data on ǎǘǳŘŜƴǘǎΩ school locations were coded to school for householders 11+ years of 
age, however, the schools code list was not categorized by school level. While it was not possible to 
aggregate the TTS data by school level, it was possible to make comparison with school district 
enrolment figures for elementary and secondary students by grouping householders in the TTS data by 
age group. For public school districts that match well with the TTS geographies, the results suggest that 
the TTS data closely represent the number of students in the K-12 system. There are some caveats to 
these comparisons: as noted, assignments to elementary and secondary categories in the TTS data were 
made on the basis of age rather than the level of the specific school reported; enrolment in private 
schools and home schooling are not accounted for; and the enrolments in the two major French school 
districts in the study area could not be apportioned to individual TTS municipalities. The close match to 
enrolment figures stands to reason as the vast majority of children of school age attend school, and data 
weighting adjustments were made by age. 
 
Vehicle Registrations 
Reference data is available for the number of private vehicle and commercial vehicle registrations for 
counties in Ontario. The households surveyed in the TTS were asked to identify all registered vehicles 
available to household members, which may include a small portion of commercial vehicles. Given this, 
it is hard to make a precise comparison between household vehicles captured by the TTS, as there is no 
way of knowing what portion of the commercial vehicle registrations in the reference data are 
associated with private households. However, for TTS geographies that match well with the geographies 
for which vehicle registrations are available, the TTS household vehicle data appear to lie within the 
range of total private vehicles and total private and commercial vehicles combined. 
 
DriverΩs Licences 
Overall, the 2016 TTS data appear to slightly under-represent the total population of drivers (by 4%), 
with drivers under-represented most in the GTHA (by 4%), and slightly over-represented in the portion 
of the study area outside the GTHA (by 2%). Greater variability was observed by individual municipality. 
 
Travel Data - Traffic Flows 
The total amount of auto travel reported in the 2016 survey is consistent with the overall traffic levels 
observed on the street during the morning peak period of 6:00 a.m. to 8:59 a.m. The goodness of fit of 
the travel distribution is comparable to previous surveys. Screen line comparison for the 13-hour period 
from 6:00 a.m. to 6:59 p.m. produced traffic volumes that are lower than the count data across all 
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screen lines except the GTHA boundary with Dufferin and Simcoe, with the average shortfall being 21%. 
Based on the findings of previous studies on the survey responses for the primary respondent for the 
household and for other householders, it may be possible that the shortfall is due in part to the primary 
respondent under-reporting discretionary trips for other householders. 
 
Travel Data - Transit 
Comparisons with transit ridership counts suggest that the extent to which the TTS data represent 
transit trips varies by transit operator. TTC total daily ridership is under-represented by 6%, but within 
this, subway ridership appears to be over-represented by 12%, while streetcars and buses are under-
represented by 25% and 18% respectively. The expanded survey data closely represent transit boarding 
counts for GO Rail passengers by rail line, which stands to reason, as an adjustment was made for this in 
the data weighting to address a high number of survey responses from GO Rail users. However, even 
after this adjustment, the TTS survey data may not necessarily match GO Train boarding counts by GO 
Station. GO bus boardings appear to be over-represented by 17%. Amongst other municipalities, the TTS 
data are close to the daily boarding counts for Durham Region Transit, York Region Transit, and MiWay 
(serving Mississauga). For all other transit systems for which boarding count data were available, the TTS 
data appear to under-represent boarding counts. 
 
For almost all transit systems, when comparisons are made by individual route, the TTS data varies more 
from the boarding counts. This has implications for the use of disaggregated data or analysis by 
individual route. There are a number of caveats associated with the comparisons, including the accuracy 
of the boarding counts, the timing of the boarding counts, and the accuracy and completeness of the 
transit routes reported by TTS respondents. In addition, a small proportion of cases in the expanded TTS 
data carry relatively high data weights (although generally limited to within plus or minus five times the 
weight for the expansion zone). High weights may affect the variance of the transit boardings 
represented by the data. The high weights are typically associated with population with non-response 
bias in the sample, such as younger people, who are coincidentally more likely to use transit. Users of 
the disaggregated data should undertake analysis of the transit data with caution and should consider 
whether treatments of the data or adjustments to model calibration are required to address transit 
boarding shortfalls or overcounts in the TTS data. 
 
Conclusion 
Overall, the survey data very closely align with various household and personal characteristics that are 
often seen as strong determinants of travel, including: household counts, population counts, household 
size, dwelling type, age, gender, employment, vehicle registrations, licensed drivers, and elementary and 
secondary school enrolments. The same is true at the regional and municipal level for larger 
municipalities, although there is more variance for smaller municipalities. Notwithstanding the fit of the 
TTS data to these various reference statistics, other comparisons revealed marked differences in the TTS 
data. For example, the TTS data appear to significantly under-represent enrolments at a number of 
universities and at most colleges. While the traffic flow comparisons against screenlines suggested a 
reasonable representation of morning peak traffic, the thirteen hour counts appear to suggest that the 
TTS data under-report trips during the remainder of the day. Transit comparisons also appeared quite 
variable by individual route. This suggests that despite the weighting adjustments, there may be hidden 
biases within the data that may be difficult to identify, and which have not been fully corrected for by 
the data weighting. The lower levels of response to the survey from younger people and the application 
of a broader range of weights to some survey cases in order to achieve a better overall representation of 
the entire population has implications for use-scenarios for the data. For analysis of small sub-samples 
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such as users of a given transit route, or analysis at the level of traffic zone, consideration should be 
given to the appropriateness of the sample sizes for the desired analysis as well as to the sampling 
design effects on sampling error associated with the application of data weights, and whether further 
treatments of the data may be warranted. It may also be noted that changes to the survey 
methodologyτincluding the sampling approach, the mix of telephone and online surveys, and the data 
expansion processτmay affect comparisons with previous survey cycles. In particular, different biases 
within the collected samples for different TTS cycles that are still present after the data expansion, such 
the change between 2011 and 2016 in the proportion of apartments in the expanded data, may also 
affect comparisons between cycles. 
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SECTION 1: Introduction  
 
The 2016 TTS consists of demographic and travel information collected throughout the survey area. The 
sample frame is mailable residential addresses. The data were expanded to represent the total 
population of the survey area by developing expansion factors primarily based on dwelling unit counts, 
with adjustments for distributions of household characteristics and householder demographic 
characteristics. The expansion factors were applied to all household, person, and trip data associated 
with each household. 
 
Section 2 of this report provides a discussion of potential sources of error and bias due to the survey 
methodology and expansion process. Of particular concern is the lower response rate for the address-
only portion of the sample frame in providing a representative sample of address-only households 
(those without listed landlines matched to the address base). Lower response rates are typically 
associated with greater potential for non-response bias, which may only be partially addressed by 
weighting adjustments in the data expansion process. The data expansion process corrects for 
representation by dwelling type, household size, age and sex, and by doing so may also bring other 
characteristics (vehicle ownership, students, employed labour force) better in line with the real world. 
However, there are likely to be other factors that cannot be identified or corrected for. Users of this 
data should be aware of this potential for hidden bias. Furthermore, previous cycles may have been 
subject to different sources of bias than the 2016 cycle.1 Due diligence needs to be exercised in 
assessing the quality and reliability of the TTS data, both on its own and in conjunction with the data 
from previous surveys, with respect to each specific application. Users of the data who use or report on 
small subsets of the data should consider the effects of smaller sample sizes on sampling errors, and the 
tolerance for such error for the specific application of the data. 
 
Section 3 describes the data expansion process and the calculation of expansion factors. The 2016 TTS 
used a more complex data expansion method with more data weighting controls than in previous cycles. 
This theoretically should provide a more representative sample than without this approach, but which 
generates greater variance in the expansion factors themselves, or a greater spread between high and 
low weights. The 2016 data expansion process results in a single factor applied to each household and 
all people within each household, as was the case in cycles from 2006 and earlier (while the 2011 
approach assigned different weights to each household member). 
 
Section 4 is devoted to the data validation, consisting primarily of comparisons made between the 
survey results and data obtained from a number of other independent sources. These sources and data 
items include: 
 

Canada Census 

¶ Dwelling units by dwelling type and household size 

¶ Population by age and gender 

                                                           
1 Both the 2006 and 2011 cycles were affected by the growing trend in the incidence of cell-phone-only households, which were 
outside the sampling frame at that time. In the 2011 cycle, demographic adjustments were first introduced as an attempt to 
partially mitigate this, and the data were expanded to represent total population rather than total households. For a discussion 
of key methodological differences between the different survey cycles, readers are referred to the TTS Data Guide available 
under a separate cover. 
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¶ Employed Labour Force 
Vehicle Licensing Statistics 

¶ 5ǊƛǾŜǊΩǎ Licences 

¶ Vehicle registrations 
Educational Institutions 

¶ University & College Student Enrollments 

¶ School District Student Enrollments 
Municipal Cordon Counts 

¶ Traffic volumes 
Transit Operators 

¶ Transit ridership 
 
The comparisons identify significant differences between the TTS and other data but the comparisons, 
of themselves, do not identify either the reason for the difference or which data set is likely to be the 
most reliable. Subjective evaluations, both as to the quality of the data being compared with and the 
reason for the differences, are provided where appropriate. It is the responsibility of the user to 
determine what adjustments, if any, are appropriate for a given application.  
 
Except as noted the comparisons have been made using version 1.0 of the 2016 TTS database.  
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SECTION 2: Potential sources of error  
 
A primary source of bias in the 2016 survey results is non-response. Comparison with exogenous data, 
such as the Canada Census, can identify some of the symptoms of bias, but not necessarily the 
underlying cause. The underlying assumption in the expansion of the TTS data is that travel patterns and 
behaviours of those who participated in the survey is the same, or similar, to those who were not. 
Another source for potential error may arise from respondents under-reporting travel. Also, while the 
data expansion process has resulted in an overall survey sample that appears to be quite representative 
of the population for the study area, and larger municipalities and planning districts within it, subsets of 
the data for smaller geographies (e.g., traffic zones, census tract, small towns), may have larger margins 
of sampling error due to smaller sample sizes and/or distortions due to a small proportion of cases with 
high weights. These possible sources of error are discussed in more detail below. 

2.1 Definition of the Sample Universe 
The target sample universe for the TTS is private dwellings occupied by usual residents. The survey is 
intended to represent residential households and the people living in those households. 
 
The full population of the survey area also includes homeless people and residents of collective 
dwellings, such as prisons, military barracks, care-homes, and group homes. In 2016, approximately 
1.3% of the total population of the study area did not live in private dwellings (with this proportion 
varying by region within the study area). The survey is not intended to represent the characteristics of 
this small percentage of the population, nor their travel patterns. 2   

2.2 Sample Frame Coverage 
A potential source of error in any survey is inadequate coverage of the sampling universe by the contact 
list used to recruit survey participants. For the 2016 survey, error due to inadequate coverage was 
extremely low, as the primary source of contact lists was the Canada Post database of residential mailing 
addresses.  
 
The gaps in the address base include the following, all of which represent very small fractions of the 
total population: rural households who receive mail via general delivery; some addresses on First 
Nations reserves if civic numbers or unit numbers are not used in street addressing; and delivery areas 
for which the majority of households have opted out of having their address available in the Canada 
Post database.  
 
All previous TTS cycles used directories of listed residential telephone numbers as the sample frame. The 
shift to address-based sampling was made for the 2016 TTS to address the significant increase in cell-
phone-only households, which was first identified as a major concern in the 2006 cycle, and appeared to 
have a more significant impact on the representativeness of the data in the 2011 cycle. 

2.3 Bias Due to Non-response 
Non-response bias occurs when individuals who do not participate in a survey differ in relevant ways 
from individuals who do participate. For example, younger people are often less inclined to participate 
in surveys. Larger households are less likely due to the burden of completing a longer survey. Those 

                                                           
2 Of note, for the 2011 TTS, the survey data were expanded on the basis of total population (rather than expanding the data on 
the basis of the count of private households). The 2011 TTS is the only cycle that represents total population rather than 
population living in private households. 
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living in apartments are also somewhat less likely to participate than those living in single-family 
dwellings. 
 
The potential for non-response bias is lower for samples with robust response rates and higher for 
samples with more modest response rates. The contact lists for the 2016 TTS consisted primarily of two 
types of sample: address-and-phone sample (household addresses matched to a directory-listed 
telephone number) and address-only sample (addresses not matched to a telephone number). The 
completed surveys are evenly split between the two types. The response rate for address-and-phone 
sample was robust (37%), as telephone follow-up increased response significantly beyond what could 
have been achieved with the survey invitation letter alone. However, the response rate for address-only 
sample was lower (10%), as this sample received only the survey invitation letter, and required 
considerably more households to be mailed to achieve an equivalent number of completed surveys. The 
address-only portion of the sample likely has higher non-response bias. Readers are reminded that 
inclusion of address-only sample was essential to be able to represent the type of people who live in 
cell-phone-only households, so relying only on address-and-phone sample was not an available solution 
to reduce bias. 
 
In the data expansion, non-response bias has been addressed in part through data weighting 
adjustments by dwelling type, household size, age, and sex. Nevertheless, there is likely bias with 
respect to other factors that cannot be identified or corrected for, and which may contribute to the 
variance of the survey data from actual reference data. 

2.4 Timing of Sample Selection 
The household composition of the survey area changes continuously as people migrate in and out of an 
area. The Canada Post address base is updated frequently, and so should include recent movers. The 
initial sample for the survey was drawn in late July 2016, a few weeks prior to the start of survey 
administration in September, with subsequent draws during survey administration in late September, 
late October, and mid-November. 
 
The Canada Census was carried out on May 10, 2016 and may therefore represent a slightly different 
population from that of the survey. The most significant difference is likely to be in the number and 
distribution of postsecondary school students. These differences, and the effects on the results of the 
survey, are discussed in Section 4 of this report. 

2.5 Under Reporting of Trips 
The reliance on one member of each household to report person and trip information for all members 
of the household is a potential source of error and, more significantly, the under reporting of trip 
information. {ŜǇŀǊŀǘŜ ǎǘǳŘƛŜǎ ŎƻƳǇŀǊƛƴƎ ǘǊƛǇ ǊŀǘŜǎ ŦƻǊ άƛƴŦƻǊƳŀƴǘǎέ ŀƴŘ άƴƻƴ-ƛƴŦƻǊƳŀƴǘǎέ ƘŀǾŜ ōŜŜƴ 
done for both the 1986 and 1996 TTS. These studies showed a significant difference in reported trip 
rates for discretionary (non-work or school related) travel by auto drivers and, to a lesser extent for trips 
made by auto passengers and public transit. There was no significant difference in reported trip rates for 
travel to and from school or work.  
 
The 2016 survey differed from previous cycles in that over 60% of the surveys were completed online 
rather than by telephone, compared to 12% in 2011, and none in earlier cycles. At present, it is not clear 
whether online respondents report the number of trips differently from telephone respondents. Studies 
of the TTS data have not yet been undertaken to determine whether any apparent differences between 
trip rates for telephone and online surveys may be attributable to the survey method or simply to the 
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differences in the characteristics of the telephone and online survey samples (e.g., employment, age, 
household composition, household life cycle stage, school status, etc.). As best as possible, the design of 
the online survey was adapted with additional instructions and clarification tests to steer online 
respondents to respond to the survey the same way as if they were guided through it by a telephone 
interviewer. 

2.6 Measurement Error 
This type of error is associated with the failure of survey instruments to capture correct information, 
such as through misunderstanding of survey questions. Individual items of information contained in the 
TTS may be incorrect due to errors in interpretation made by respondents in answering the survey 
questions, or similar errors by the interviewers in recording the information, or the inability of coding 
staff to assign the correct coordinates on the basis of the geographic information provided. Inclusion of 
definitions and help screens on the online survey, field-testing, in-depth training of interviewers, close 
monitoring, and built-in logic checks in the interview and coding software minimize, but do not 
eliminate, the potential for measurement error. 

2.7 Processing Error 
Processing errors include data entry, coding, editing, and imputation errors. This potential source of 
error was addressed through comprehensive training of survey staff and geocoders, continuous quality 
management practices, and thorough data validation using a battery of tests to detect potential 
problems with trip logic. 
 

2.8 Error Related to Data Weighting 
The survey sample obtained in the 2016 TTS was not perfectly representative of all household and 
population characteristics in the area. Also, a uniform sampling rate (3% in Hamilton, 5% everywhere 
else) was not always achieved in practice, so some geographies were over- or under-sampled.  
 
The advantage of data weighting is that it corrects for these biases or unbalanced distributions in the 
unweighted sample. The drawback is that data weighting increases the sampling variance, particularly 
when there is a large spread of weights.3 To mitigate this, limits were set to the size of individual 
household weights relative to the base weight for each expansion zone. Even so, the data weighting has 
the result of increasing the theoretical average sampling error from ±0.2% if the sample had been 
perfectly representative and did not require data weighting, to an effective sampling error of ±0.3% at a 
95% confidence level.  
 
Data weighting errors can also occur if the data weighting controls have errors or if they use different 
data definitions than data collected in the survey. To address this risk, reference data used for weighting 
controls was drawn from reliable sources with as complete coverage as possible, from a similar 
timeframe, and identical or very similar definitions. Thus, the weighting controls were drawn from the 
Census conducted in May 2016 and from Metrolinx GO Rail ridership counts from Presto counts and 
ticket sales for the same period as the survey. A crude adjustment was made to weighting control data 
for Census population counts for those aged 75+, to account for a portion of this population living in 

                                                           
3 ¢Ƙƛǎ ƛƴŎǊŜŀǎŜ ƛƴ ǎŀƳǇƭƛƴƎ ǾŀǊƛŀƴŎŜ Ƴŀȅ ōŜ ǉǳŀƴǘƛŦƛŜŘ ōȅ ǘƘŜ άǎŀƳǇƭƛƴƎ ŘŜǎƛƎƴ ŜŦŦŜŎǘέΣ ŎƻƳǇǳǘŜŘ ŀǎ ǘƘŜ Ǌŀǘƛƻ of the variance of 
the statistic of interest under the design of interest to the variance of the statistic under simple random sampling of the same 
ǎƛȊŜΦ Lƴ ǎƛƳǇƭŜ ǘŜǊƳǎΣ ǘƘŜ ŘŜǎƛƎƴ ŜŦŦŜŎǘ ŀƭƭƻǿǎ ǳǎ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǿŜƛƎƘǘƛƴƎ ƻƴ ǊŜŘǳŎƛƴƎ ǘƘŜ άŜŦŦŜŎǘƛǾŜ ǎŀƳǇƭŜ ǎƛȊŜέ 
and increasing the effective margin of error associated with random sampling. 
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collective dwellings (who are outside the target population universe that the TTS represents.) This 
adjustment to the control data is discussed in more detail in Section 3.3. 

2.9 Sampling Error 
Sampling error refers to the variance of the survey result from the true value of the population that 
occurs by chance because a sample was surveyed rather than the complete population. As best as 
possible, sampling error was controlled for in the sample design by ensuring a robust sampling rate (5% 
in most of the study area, except for Hamilton, which had a 3% sampling rate) targeted evenly across all 
geographies in the study area. This produced a very large overall survey sample, of 162,708 households. 
If the survey sample were fully representative of the households in the study area (and did not require 
data weighting) the estimated margin of sampling error for survey results across the entire study area 
would theoretically be ±0.2% at a 95% confidence level (19 times out of 20). The application of data 
weights increases the sampling error to ±0.3%. 
 
The margin of sampling error for smaller subsets of the data is greater, and is driven less by the sampling 
rate than by the actual number of households surveyed. A large municipality with a 5% sampling rate 
will have a very low margin of sampling error for the municipal-level results, a mid-sized municipality 
with the same sampling rate will also have relatively low overall margin of sampling error, but a smaller 
municipality for which the same sampling rate yields numerically small numbers of surveys will have 
survey results subject to considerably greater sampling errors. The latter concern also applies to small 
sub-populations analysed individually.  
 
Users of the data who need to stratify the survey results into smaller geographies or population subsets 
are encouraged to divide the sample into as few strata as possible, in order to maximize individual 
subsample sizes and minimize the associated sampling variance for individual subsamples. 
 
Estimated sampling errors by region for household-level and trip-level data are presented in Table 2-1 
and Table 2-2, following.  
 
Readers are reminded that only sampling error estimates are listed in the table. Non-response bias and 
measurement error may result in variance above and beyond sampling error. Subsamples within each 
region will be subject to greater sampling errors. 
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Table 2-1: Estimate of sampling error by region for household-level data by region 

Region of Household 

Private 
Dwellings 

Occupied by 
Usual 

Residents (1) 

Sample Size 
(n) 

(households 
surveyed by 

TTS) 
Sampling  
Rate (2) 

Sampling 
Design Effect 
(due to over-
and under-

sampling and 
weighting) (3) 

Effective 
Margin of 

Sampling Error 
for Household 

Data  

(95% conf.) (4) 

Survey Area 3,335,990 162,708 4.9% 1.6059 ±0.3% 

Toronto 1,112,929 54,350 4.9% 1.6363 ±0.5% 

Durham 227,906 11,700 5.1% 1.6027 ±1.1% 

York 357,084 18,374 5.1% 1.5134 ±0.9% 

Peel 430,180 22,105 5.1% 1.6500 ±0.8% 

Halton 192,977 9,772 5.1% 1.4602 ±1.2% 

Hamilton 211,596 6,424 3.0% 1.4469 ±1.4% 

Niagara 183,828 9,098 4.9% 1.6117 ±1.3% 

Waterloo 203,832 9,790 4.8% 1.4472 ±1.2% 

Guelph 52,090 2,487 4.8% 1.4633 ±2.3% 

Wellington 22,121 1,207 5.5% 1.4931 ±3.4% 

Orangeville 10,565 554 5.2% 1.4487 ±4.9% 

Dufferin 11,353 637 5.6% 2.0016 ±5.3% 

Barrie 52,476 2,956 5.6% 1.6761 ±2.3% 

Simcoe 117,583 5,817 4.9% 1.6358 ±1.6% 

Orillia 13,477 665 4.9% 1.6856 ±4.8% 

City of Kawartha Lakes 31,106 1,556 5.0% 1.5851 ±3.0% 

City of Peterborough 34,710 1,580 4.6% 1.6418 ±3.1% 

Peterborough County 17,455 931 5.3% 1.6866 ±4.1% 

Brant 13,507 793 5.9% 1.3731 ±4.0% 

Brantford 39,215 1,912 4.9% 1.7800 ±2.9% 
(1) Source:  Statistics Canada 2016 Census. 
(2) Sampling rate: the percentage of 2016 Census households surveyed.  
(3) The design effect is a measure of the extent to which over- and under-sampling and data weighting corrections for this 
contribute to an increase in the margin of sampling error. A perfectly representative sample would have a design effect of 1.0.  
 (4) Margin of error associated with random sampling, at a 95% confidence level (19 times out of 20), for survey results for 
households located within the region, accounting for sampling design effects associated with data weighting. Actual values for 
the population may be expected to lie within the range of the survey result plus or minus the error. Does not take into account 
other possible sources of error such as measurement error, or non-response bias not corrected for by the data weighting. 

 

Important Note:  Sampling error is not the only possible source of error.  Non-response bias and 
measurement error may result in variance above and beyond sampling error. The variance of the survey 
results from the true statistics for the population may be greater than listed in the table above due to 
other sources of error. 
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Table 2-2: Estimate of sampling error by region for trip-level data by region 

Region of Trip Destination 

Daily Trip 
Records 
Captured 

by the 
Survey 

(destined 
to zone) 

Sample 
Size (n) 
(persons 
surveyed 
with trips 

destined to 
zone) 

Estimated 
Daily Trips 
Destined to 

Zone 
(expanded 
TTS trips) 

Estimated 
Sample 

Universe 
(expanded 

TTS persons 
with trips 

destined to 
zone) (1) 

Sampling 
Design Effect 
(due to over-
and under-

sampling and 
weighting) (2) 

Estimated 
Effective 
Margin of 

Sampling Error 
for Trip Data   
(95% conf.) (3) 

Survey Area 798,093 274,568 17,522,728 6,084,588 1.5687 ±0.2% 

Toronto 261,010 116,856 5,527,334 2,503,829 1.5924 ±0.4% 

Durham 54,191 22,857 1,143,099 487,688 1.5232 ±0.8% 

York 98,256 48,597 2,068,438 1,035,205 1.4867 ±0.5% 

Peel 114,668 55,306 2,464,592 1,194,422 1.5468 ±0.5% 

Halton 49,979 23,351 1,109,878 526,245 1.4988 ±0.8% 

Hamilton 30,256 13,473 1,048,785 444,827 1.4923 ±1.0% 

Niagara 40,847 14,472 908,190 325,833 1.6031 ±1.0% 

Waterloo 50,237 18,510 1,132,722 420,254 1.4392 ±0.8% 

Guelph 13,833 6,006 307,782 135,530 1.4329 ±1.5% 

Wellington 4,952 2,866 99,829 58,117 1.4976 ±2.2% 

Orangeville 3,030 1,634 62,043 32,834 1.5624 ±3.0% 

Dufferin  1,946 1,323 40,304 26,319 1.9348 ±3.7% 

Barrie 15,204 6,781 319,372 144,727 1.6402 ±1.5% 

Simcoe  22,236 10,945 495,554 242,564 1.6218 ±1.2% 

Orillia  3,746 1,831 80,064 40,441 1.7291 ±2.9% 

City of Kawartha Lakes  5,693 2,599 122,164 56,448 1.5838 ±2.4% 

City of Peterborough 8,790 3,649 195,169 82,073 1.6342 ±2.0% 

Peterborough County  2,965 1,884 61,319 39,181 1.6281 ±2.8% 

Brant  3,159 1,955 60,551 37,368 1.5241 ±2.7% 

Brantford  8,972 3,961 188,222 85,971 1.6473 ±2.0% 

External or unknown 4,123 3,667 87,316 77,956 2.0000 ±2.0% 

Excludes persons who did not travel on their surveyed travel day. The survey area total for the person sample is less than the 
sum of the individual entries for each trip destination region, as individuals are counted in each region they had trip origins in, 
but are only counted once in the total. 
(1) The estimated sample universe of persons who made trips to a given region is based on the expanded survey data, so should 
be considered an approximation of the actual number, and maybe be subject to error. Nevertheless, it provides a useful 
reference figure to use in the computation of the sampling error. 
(2) The design effect is a measure of the extent to which over- and under-sampling and data weighting corrections for this 
contribute to an increase in the margin of sampling error. A perfectly representative sample would have a design effect of 1.0.  
 (3) Estimated margin of error associated with random sampling, at a 95% confidence level (19 times out of 20), for survey results 
for persons with trips destined to the given region, accounting for sampling design effects associated with data weighting. As 
the estimated universe of people making trips within each given region is an approximation based on the expanded survey 
sample, and as person samples within each zone are not always independent random samples, the margin of sampling error for 
trip-level data should be taken as an approximation. Does not take into account other possible sources of error such as 
measurement error, or non-response bias not corrected for by the data weighting. 

 

Important Note:  Sampling error is not the only possible source of error.  Non-response bias and 
measurement error may result in variance above and beyond sampling error. The variance of the survey 
results from the true statistics for the population may be greater than that listed in the table above due 
to other sources of error.  
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SECTION 3: Data Expansion  
 
The 2016 TTS data have been expanded to represent the total households or total population of the 
survey area using control totals obtained from the 2016 Canada Census.  
 
The 2016 TTS data expansion process is a return to expansion factors calibrated against household 
counts. Earlier TTS cycles from 1986 through 2006 were also calibrated against household counts, while 
the 2011 cycle was calibrated against population. The 2016 data expansion process differs from that 
used in previous TTS cycles in that it expands the weighting controls to include: dwelling type (3 
categories), household size (5 categories), and householder age by gender (22 categories). It was 
necessary to introduce additional weighting controls in 2016 to address non-response bias in the survey 
sample and provide a weighted data set that is more representative of the population for key 
characteristics. The 2016 data expansion process also differs from previous cycles in that it uses an 
iterative proportional fitting (IPF) data weighting method. This method allows the expansion factors to 
be adjusted for multiple weighting controls at the person and household level, while arriving at 
expansion factors that are the same for each person in a given household.  

3.1 Data Weighting Geography (Expansion Zones) 
The data expansion factors were calculated using geographical areas called expansion zones. Base 
expansion factors were calculated for each expansion zone on the basis of the household counts in the 
Census data. Subsequent data weighting adjustments for household characteristics and demographic 
characteristics were undertaken for households within each expansion zone, using Census data 
compiled by expansion zone as the weighting controls. 
 
For the 2016 TTS, a hybrid of Statistics CanadaΩǎ standard geographies was used as the basis for the 
expansion zones. The 2016 expansion zones were developed primarily from aggregations of Aggregated 
Dissemination Areas (ADAs). 4 In order for the expansion zone geographies to align better with municipal 
and planning district boundaries, a small number of ADAs were split by Census Subdivision (in the few 
cases where a rural ADA included multiple Census Subdivisions), Census Tract, and/or Dissemination 
Area.  
 
The data expansion zones vary in area depending on the population density. Aggregations were 
undertaken with the objective of forming survey samples large enough to reduce the likelihood of 
empty demographic cells or extreme data weights, but with consideration of geographic barriers that 
might warrant keeping some areas separate (major highways, railroad tracks, water features). There are 
1,022 ADAs within the survey area. These ADAs were aggregated or split to form 568 expansion zones. 
Over 80% of the expansion zones included more than 200 households surveyed, 18% had between 100 
and 200 surveys, and 2% had between 32 and 99 surveys. The latter were mainly small towns that 
needed to be kept separate from other municipalities for reporting purposes. The expansion zones are 
illustrated in Figure 3-1 and detailed in Appendix A of this report. 

                                                           
4 ADAs were created for the 2016 Census, covering the entire country to ensure the availability of Census data across all regions 
of Canada. They are formed from Census Tracts within Census Metropolitan Areas and tracted Census Agglomerations, Census 
Subdivisions or Dissemination Areas, and generally contain a population between 5,000 and 15,000. In heavily urbanized areas 
with large populations, a given municipality may have many ADAs within it, but in rural areas, ADAs may encompass more than 
one municipality. 
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Figure 3-1: Data Expansion Zones 
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3.2 Data Expansion Approach in Previous Cycles 
In the 1986, 1991, 1996, 2001, and 2006 surveys, survey expansion factors were simple factors 
calculated as the ratio of the Census household count to the survey sample size for each geographic 
expansion zone. In 2001, the expansion zones were based on postal forward sortation areas (FSAs), 
while in 2006, these were based on aggregated Census Tracts. The number of households (private 
dwelling units occupied by usual residents) in each expansion zone was obtained from the Canada 
Census and used as the control total for calculating the expansion factor. The same expansion factor was 
applied to all the households in an expansion zone and to all household, person, and trip data associated 
with each household. In 2001, differential expansion rates for apartments and non-apartments were 
applied to address non-response bias for apartment households, using Canada Post counts of 
apartments and non-apartments as control data. The 2006 and 2011 TTS attempted to address this by 
over-sampling listed phone numbers in the survey contact lists. 
 
In 2011, the weighting method was a departure in that it took into account age distribution and in that 
the final expansion was matched against Canada Census population counts (rather than household 
counts). In the 2011 survey, after initial application of simple expansion factors, significant variance from 
the Census demographics was identified, particularly for certain geographies such as downtown 
Toronto. This was due in part to the growing number of cell-phone-only households (a concern also 
observed in the 2006 survey to have a potential impact on the representativeness of the sample but not 
addressed in the data expansion in that cycle). Postal FSAs were used as the geographical basis for 
expansion zones and base household expansion factors. Next, to adjust for observed bias in the 2011 
dataset by age, adjustment factors were applied using Census counts aggregated by age range. This step 
also had the effect of adjusting the weighted survey counts to match total population. As 1.4% of the 
population lived in collective dwellings (prisons, student residences, seniors care facilities) or was 
homeless, and thus was not part of the T¢{Ωǎ ǘŀǊƎŜǘ ǎŀƳǇƭŜ ŦǊŀƳŜΣ ǘƘŜ нлмм ¢¢{ ǎƭƛƎƘǘƭȅ ƻǾŜǊ-represents 
the target population of people living in private residences. In the 2011 data, the person-level expansion 
factors were applied to the person and trip data, while the household expansion factor included in the 
database is the mean of the person factors applied to each person in a given household. Therefore, 
household tabulations were only consistent with person and trip tabulations if they were based on 
complete household data; while the use of the household expansion factors for tabulation of household 
data based on any subset of household members (such as the number of persons with a dǊƛǾŜǊΩǎ ƭƛŎŜƴŎŜύ 
is not valid. Such attributes should only be used as filters when performing person or trip tabulations 
with the 2011 data. 
 
Differences in the weighting approaches may affect the comparability of the TTS data for different 
cycles. 

3.3 Weighting Controls 
The weighting controls were chosen as strong determinants of travel behaviour, with survey responses 
that are complete and reliable, and that have population reference data that accurately describe the 
population, and that can be stratified for the expansion zones within which the data weighting is 
undertaken. Outlined below are the data weighting controls and the weighting strata for each control. 
Within expansion zones with small samples, certain data weighting strata may have been collapsed due 
to small cell sizes or cells with no observations.  
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Controls for adjustments made within each expansion zone: 
 

  Household Controls (2016 Census) 

¶ Total households: private dwellings occupied by usual residents 

¶ Dwelling type, stratified into single-detached, apartment, and townhouse 

¶ Household size, stratified into 1-person, 2-person, 3-person, 4-person, and 5+ 
person households 

   
Demographic Controls (2016 Census) 

¶ Age by sex, stratified by sex (male, female) and 11 age ranges (as follows) 
0 to 4 years 
5 to 9 years 
10 to 14 years 
15 to 19 years 
20 to 24 years 
25 to 34 years 
35 to 44 years 
45 to 54 years 
55 to 64 years 
65 to 74 years 
75+ years 

 
Global adjustment across all expansion zones: 
 
 GO Train Riders (Metrolinx, from Presto/ticket sale counts) 

¶ GO Train boardings: weekday average for each of seven rail lines 
 
An adjustment was made to the weighting control data for Census distributions by age. Census 
demographic data on age distribution are counts of the total population (including those living in 
collective dwellings), whereas the survey data should represent only the portion of the population living 
in private households. To address this, the Census counts for persons aged 75+ years of age were 
reduced by 20% to account for older residents living in collective dwellings (e.g., care homes). The 
reduction to apply to this population segment was estimated based on an examination of data for 
survey cycles earlier than 2001 compared against the Census for the same cycles. In these earlier TTS 
cycles, almost all residential households had a listed land line and response rates were in excess of 50%, 
so sample coverage errors and non-response bias would be less than in later cycles, and the proportion 
of persons 75+ living in private residences from the survey results could be viewed as a reasonable 
estimate of the proportion in reality. In the comparisons of the survey results with the Census counts 
later in this report, the comparison is with the overall Census count. 
 
In addition to controls developed from 2016 Census data, GO Train daily boardings data were 
introduced in order to correct for apparent higher survey response amongst GO Train users compared to 
non-users. The control data were only available on a system-wide basis, and were not stratified by 
household expansion zone. 
 
No attempts were made to adjust for distribution of surveys by day of week or to introduce other 
weighting controls or trip correction factors. 
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For reference, outlined below are the TTS dwelling type definitions used in the conduct of the survey, 
followed by the Statistics Canada definitions mapped as best as possible to TTS dwelling type.  
 

House A dwelling unit with a separate outside entrance. Includes single, semi-detached, and 
basement apartment in a house. 

Townhouse A dwelling unit with a separate outside entrance but as part of a multi-unit building or 
complex. Usually has a street and unit # in the address. Includes row-house, free-hold, 
and condo townhouse. 

Apartment Any unit with a common outside entrance. Usually has a unit/suite # in the address. 
Includes condominium apartments, duplexes, rooming houses, and other multiple units. 
Note: The ΨduplexΩ part of this definition may be somewhat contradictory to the 
άōŀǎŜƳŜƴǘ ŀǇŀǊǘƳŜƴǘ ƛƴ ƘƻǳǎŜέ ŘŜŦƛƴƛǘƛƻƴ ŦƻǊ House, depending on interpretation 
(sometimes duplexes are locally thought to be Ψside-by-sidesΩΣ ǿƘŜǊŜŀǎ {ǘŀǘƛǎǘƛŎǎ Canada 
defines a duplex as Ψabove-or-belowΩύΦ 

 

Statistics Canada Definitions & TTS Equivalent 

Single-detached house A single dwelling not attached to any other dwelling or structure (except its 
own garage or shed). A single-detached house has open space on all sides, 
and has no dwellings either above it or below it. A mobile home fixed 
permanently to a foundation is also classified as a single-detached house. 

House 

Semi-detached house One of two dwellings attached side by side (or back to back) to each other, 
but not attached to any other dwelling or structure (except its own garage 
or shed). A semi-detached dwelling has no dwellings either above it or below 
it, and the two units together have open space on all sides. 

House 

Mobile home A single dwelling, designed and constructed to be transported on its own 
chassis and capable of being moved to a new location on short notice. It may 
be placed temporarily on a foundation pad and may be covered by a skirt. 

House 

Other movable 
dwelling 

A single dwelling, other than a mobile home, used as a place of residence, 
but capable of being moved on short notice, such as a tent, recreational 
vehicle, travel trailer, houseboat, or floating home. 

House 

Row house One of three or more dwellings joined side by side (or occasionally side to 
back), such as a townhouse or garden home, but not having any other 
dwellings either above or below. Townhouses attached to a high-rise 
building are also classified as row houses. 

Townhouse 

Other single-attached 
house 

A single dwelling that is attached to another building and that does not fall 
into any of the other categories, such as a single dwelling attached to a 
non-residential structure (e.g., a store or a church) or occasionally to 
another residential structure (e.g., an apartment building). 

Townhouse 

Apartment or flat in a 
duplex 

One of two dwellings, located one above the other, may or may not be 
attached to other dwellings or buildings. 

Apartment 

Apartment in a 
building that has five 
or more storeys 

A dwelling unit in a high-rise apartment building which has five or more 
storeys. 

Apartment 

Apartment in a 
building that has fewer 
than five storeys 

A dwelling unit attached to other dwelling units, commercial units, or other 
non-residential space in a building that has fewer than five storeys. 

Apartment 
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3.4 Multi -Dimensional Iterative Proportional Fitting Methodology 
The iterative proportional fitting methodology is a multiplicative weighting approach that cycles through 
weighting adjustments for different weighting controls in sequence until the resulting weights converge 
on a solution that satisfies all controls within a reasonable tolerance. The approach is multi-dimensional 
in that it allows for weighting adjustments for separate controls that apply to different levels of data 
(both household-level and person-level adjustments), which, in this case, are applied at the household 
level. All people and trips within the same household carry expansion factors that are identical to the 
household expansion factor. The core steps in the IPF process are outlined below. 
 

Initial step: develop base weights: 

¶ Compute base expansion factor by expansion zone. All households within the same 
expansion zone have the same base expansion factor.  

ὄὥίὩ Ὁὼὴ Ὂὥὧὸέὶ  
ὅὩὲίόί ὧέὲὸὶέὰ ὧέόὲὸ έὪ ὬέόίὩὬέὰὨί

ὲ ὌέόίὩὬέὰὨί ίόὶὺὩώὩὨ
 

Where ExpZone is the geographic expansion zone. 
 

¶ Then populate the expansion factors in the survey data.  
ὬὬὰᾨὩὼὴὪ  ὄὥίὩ Ὁὼὴ Ὂὥὧὸέὶ 

where each household i in a given expansion zone is given the same base expansion factor. 

 
IPF steps within each full iteration of the IPF process: 

1. Adjust by dwelling type 
2. Adjust by household size 
3. Evaluate age and gender distributions and apply adjustments at household level 
4. Check for convergence on solution (all controls balanced within tolerance), and iterate 

through the above steps again as required 
 
For each IPF step above: 

¶ In each cell in the weighting stratification, sum the survey weights and compare against the 
control total for the same cell to calculate a draft weighting adjustment to apply to all cases 
in the cell: 

ὃὨὮόίὸάὩὲὸ ὊὥὧὸέὶȢ   
ὅέὲὸὶέὰ ὧέόὲὸ Ȣ

В ὬὬὰᾨὩὼὴὪ
 Ȣ

 

where  
ExpZone.Stratum is the cell for the household or demographic stratum (e.g., one-
person households, or females aged 0-5 years) within the given expansion zone, 

  and 
В ὬὬὰᾨὩὼὴὪ is the sum of the of the current expansion factors for each survey 
record, with the n survey records being either households (for weighting 
adjustments to match household-level controls) or persons (for weighting 
adjustments to match person-level controls) within the given stratum for the 
weighting control. 
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¶ For household-level controls, the next step is to apply the appropriate adjustment factor to 
the current expansion factor for each household, as appropriate for the given stratum the 
household falls within: 
 

ὬὬὰᾨὩὼὴὪ ὬὬὰᾨὩὼὴὪ   ὃὨὮόίὸάὩὲὸ ὊὥὧὸέὶȢ  

 
1. If the adjustment is for a person-level control, in each household, the household-level 

adjustment is the average of the adjustment factors across all people in the household: 

ὬὬὰᾨὩὼὴὪὬὬὰᾨὩὼὴὪ   
В ὃὨὮόίὸάὩὲὸὊὥὧὸέὶ

Ȣ

ὲ
 

 
where the sum in the formula is the sum of the adjustment factors for each stratum 
associated with each of ni person records in each household i. 
 

2. The final adjustment within each IPF step is to limit any resulting expansion factors that are 
extreme relative to the base expansion factor for the expansion zone the household is 
located within:  

πȢς ὄὥίὩ Ὁὼὴ Ὂὥὧὸέὶ   ὬὬὰᾨὩὼὴὪ  υȢπ ὄὥίὩ Ὁὼὴ Ὂὥὧὸέὶ  

 
After each IPF step: 

3. Recalibrate the weighted households to match control total of households for the 
geography (otherwise the sum of the weights may not line up due to the  limits placed on 
extreme weights):  

ὬὬὰᾨὩὼὴὪ  
ὅὩὲίόί ὧέὲὸὶέὰ ὧέόὲὸ έὪ ὬέόίὩὬέὰὨί

В ὬὬὰᾨὩὼὴὪ
 

 

It may be noted that this final calibration step may have the effect of forcing some weights 
above the limits applied at the end of the IPF adjustment. This is not corrected for, but 
allowed to stand as is. By expansion zone, the lowest the weights range is 0.47 of the base 
weight for a given zone and the highest 5.7 times the base weight for a given zone.  

 
Two variations to the above steps were injected into the data expansion process for the 2016 TTS data. 
First, as part of the initial calculation of the base household expansion factors, adjustments were made 
to better balance the counts of households by ADA for expansion zones formed of multiple Statistics 
Canada geographies. This was done so that sub-geographies within a given expansion zone with very 
different response rates would not yield travel patterns weighted towards the portion of the expansion 
zone that had been oversampled. This adjustment was done only once, and could have been unbalanced 
by subsequent data weighting steps. Additionally, adjustment factors for total GO Train boardings by rail 
corridor were made once as part of the first IPF iteration, and once again at the fifth-to-last iteration. 
The adjustment was computed at the household level. First, adjustment factors were calculated for each 
household with GO Train trips for a given rail corridor such that the adjusted trip counts would match 
the corridor control total. Households with usage of more than one rail corridor received an average of 
the adjustments for each corridor used. All households without GO Train trips then received a separate 
adjustment to rebalance the household counts by expansion zone to fit the household control total. As 
this adjustment was undertaken on a non-standard weighting control associated with survey data for 
reported travel behaviour rather than personal characteristics, this adjustment was given low priority, 
such that it would not unduly unbalance the core weighting controls, thus its injection into the IPF 
process only for selected iterations.  
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3.5 Final Expansion Factors 
Table 3-1 illustrates the dispersion of the expansion factors applied. It may be noted that the mean 
expansion factor for Hamilton is higher than the average for other regions as a result of the lower 3% 
sampling rate in Hamilton. Given the multiple adjustments in the data expansion process, the expansion 
factors do vary from household to household. Some extreme weights do exist in the sample, with 1% of 
the weights lower than 3.81 and 1% greater than 86.32.5 The great majority of the weights applied are 
within reasonable ranges: 90% are within the range of 5.46 to 50.20, and 50% are within 10.73 and 
24.95. The highest weights are associated either with geographies that either had low overall survey 
response rates or with household types or age groups that were under-represented in the unweighted 
survey sample. The lowest weights are associated with geographies that had higher-than-expected 
response rates or with over-represented household types or age groups (often single-detached 
dwellings, seniors). See Appendix A for a similar table by expansion zone. 
 

Table 3-1: Range of expansion factors 

    
Percentiles 

 

Households 
Surveyed Mean 

Std 
Dev. Min. 01 05 25 Median 75 95 99 Max. 

 
                        

Survey Area 162,708 20.50 15.96 1.42 3.81 5.46 10.73 16.08 24.95 50.20 86.32 198.03 

 
                        

GTHA 122,725 20.64 16.17 2.12 3.77 5.34 10.63 16.29 25.23 50.47 87.35 198.03 

Non-GTHA 39,983 20.09 15.28 1.42 3.93 6.00 11.00 15.44 24.09 49.10 83.48 156.23 

 
                        

City of Toronto 54,350 20.48 16.33 2.82 3.80 5.16 10.47 16.14 24.91 50.95 88.85 182.60 

Durham Region 11,700 19.48 15.12 3.04 3.83 5.59 9.87 14.96 24.30 48.02 80.42 162.11 

York Region 18,374 19.43 13.92 2.68 4.25 5.65 10.84 15.94 23.74 43.83 73.96 139.07 

Peel Region 22,105 19.46 15.69 2.12 3.38 4.64 9.37 15.23 24.27 47.44 84.77 170.24 

Halton Region  9,772 19.76 13.41 3.01 4.18 6.75 11.58 16.11 23.61 44.33 74.33 121.53 

City of Hamilton* 6,424 32.93 22.01 4.73 6.92 11.05 18.68 26.37 40.75 75.59 114.37 198.03 

Niagara Region 9,098 20.21 15.81 2.78 3.88 6.09 11.17 15.40 23.53 51.49 87.68 148.27 

Waterloo Region 9,790 20.82 13.92 3.13 4.50 7.03 12.23 16.89 25.55 45.90 74.63 146.20 

City of Guelph 2,487 20.97 14.28 3.69 4.25 5.42 11.25 17.59 26.39 46.12 79.09 133.21 

Wellington County 1,207 18.27 12.84 3.71 3.71 7.22 10.42 14.97 21.27 42.97 68.89 112.81 

Town of Orangeville 554 19.07 12.79 5.64 5.83 6.99 10.87 14.57 23.11 44.85 77.94 86.23 

Dufferin County 637 17.83 17.86 1.42 2.24 3.48 7.21 11.80 21.03 56.87 82.28 156.23 

City of Barrie 2,956 17.75 14.60 2.86 3.55 4.57 7.89 12.98 22.99 45.33 76.22 102.97 

Simcoe County 5,817 20.21 16.12 3.28 4.10 6.62 11.22 14.95 23.06 52.55 93.48 135.25 

City of Orillia 665 20.26 16.79 3.32 3.60 4.86 9.95 16.10 25.16 50.19 91.23 150.52 

City of Kawartha Lakes 1,556 20.01 15.31 3.31 4.31 6.95 11.65 15.09 22.84 50.80 81.02 119.99 

City of Peterborough 1,580 21.97 17.60 3.75 4.81 6.17 11.03 15.55 26.98 58.44 93.65 137.28 

Peterborough County 931 18.74 15.53 3.35 4.00 5.95 10.44 13.65 20.49 51.30 84.54 112.00 

Brant County 793 17.02 10.40 3.58 5.95 7.51 10.42 13.46 20.29 37.82 58.15 85.99 

City of Brantford 1,912 20.52 18.12 3.83 4.63 5.67 9.86 13.97 24.12 56.45 97.26 129.12 

*3% of households in Hamilton were sampled, whereas 5% of households were sampled elsewhere. 
 
 

                                                           
5 It may be noted that while the expansion factors in each expansion zone were initially limited to between 0.2 and 5.0 times 
the average weight for each expansion zone, some expansion zones had much higher or much lower sampling rates than the 
average for the municipality. When expansion zones are aggregated, this can result in greater extremes relative to the average 
for the municipality. This was allowed to ensure that the geographic distribution of households was appropriate. 
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Table 3-2 highlights the mean expansion factor and the standard deviation of the expansion factor for 
historical TTS cycles. The standard deviation is a measure of the dispersion of the expansion factors 
around the mean and is important to determining the confidence interval of tabulations. The standard 
deviation of the expansion factors for 2006 and earlier cycles are relatively modest, indicating less 
dispersion and fewer extremes. The introduction of demographic weighting controls in 2011 and the 
introduction of new data weighting controls in 2016 have significantly increased the standard deviation 
of the expansion factors. While the data expansion theoretically results in a better reflection of the 
overall characteristics of the population, particularly at aggregate levels, caution should be exercised 
when analyzing data for small sub-samples of the data. It may not be appropriate to use the 2016 and 
2011 data for some of the very detailed analyses for which earlier surveys were used. 
 

Table 3-2: Standard deviation and mean of expansion factors for TTS since 1986 

TTS Cycle Mean Expansion Factor Standard Deviation 

1986 23.86 3.14 

1996 20.12 2.58 

2001 17.73 3.95 

2006 19.19 2.58 

2011* 20.76 6.29 

2016 20.50 15.96 
*For 2011, final expansion factors were developed at the person-level (with household factors being the average of person 
expansion factors for householders within the same household), whereas in other cycles, they were developed at the 
household level (and each person in a household has the same expansion factor).  
 

3.6 Results of IPF Weighting 
Table 3-1 presents key overall statistics from the TTS data for the unweighted survey sample, the TTS 
data after application of the base expansion factors by geography, and the TTS data after application of 
the final expansion factors developed via the Iterative Proportional Fitting data weighting. Census data 
ŀƴŘ ƻǘƘŜǊ ǊŜŦŜǊŜƴŎŜ Řŀǘŀ όǇǊƻǾƛƴŎƛŀƭ Řŀǘŀ ŦƻǊ ǾŜƘƛŎƭŜ ǊŜƎƛǎǘǊŀǘƛƻƴǎ ŀƴŘ ŘǊƛǾŜǊΩǎ ƭƛŎŜƴŎŜǎύ ƘŀǾŜ ōŜŜƴ 
included for comparison, where available. The unweighted data has been split out by sample type and 
by survey platform to highlight the different biases or patterns in the data for the various sub-samples. 
The information in the table illustrate the impact of the application of the IPF weighting for various 
weighting controls on the weighted data in achieving a more representative sample in terms of total 
population, dwelling type, household size, age, gender, income, and total employment.  
 
Examining the unweighted data reveals biases in the survey sample prior to data weighting. Of particular 
interest, it reveals that the characteristics of households and people differ quite a bit for two main 
sample types (address-and-phone and address-only). For example, the address-only sample significantly 
under-represents apartments, townhouses, people under the age of 44 years of age, and employed 
people. The address-only sample, which is more representative in certain respects and subject to 
somewhat different biases in other respects, serves to balance out the biases in the address-only sample 
for a number of measures prior to the application of data weights. The extent of the bias in the address-
and-phone sample provides a strong justification for moving from sampling based solely on listed land-
line telephone numbers in previous TTS cycles to address-based sampling in the 2016 TTS that includes 
cell-phone-only households that otherwise would not be surveyed. 
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Benchmark reference data are not available for certain travel indicators (such as total number of trips, 
mode share, etc.). These are listed in the table to show the differences between the sample types, as 
well as the impact of data weighting on these indicators. 
 

Table 3-3: Biases in sub-samples and high-level results of data weighting adjustments 

  
Unweighted TTS Sample With 

 

  
Sample Type Survey Platform 

 
Base 

 

 

Census / 
Other 

Reference 

Address-
and-

Phone 
Address-

Only Other Phone Online* 

Total 
Unweighted 

Sample 

Geographic 
Expansion 

Factors 

With Final 
Expansion 

Factors 

Households 3,335,990 82,460 79,226 1,022 57,847 104,861 162,708 3,335,990 3,335,990 

difference from Census - 
      

0.0% 0.0% 

          Total Population 9,006,535 
        Population in Private Dwellings 8,887,935 203,134 190,085 2,666 133,321 262,564 395,885 8,110,647 8,822,802 

difference from total population -1.3% 
      

-9.9% -2.0% 

Difference from pop. in pvt. dwellings - 
      

-8.7% -0.7% 

          Vehicles 4,854,698  -  128,699 113,657 1,657 82,202 161,811 244,013 4,959,263 5,053,441 

 
5,610,482** 

        Avg. Vehicles per Household 
 

1.56 1.44 1.62 1.42 1.54 1.50 1.49 1.52 

          Dwelling Type 
         House 55.1% 67.7% 54.2% 71.9% 63.2% 60.1% 61.2% 61.2% 55.1% 

Apartment 35.4% 23.8% 35.0% 20.0% 29.3% 29.2% 29.2% 29.2% 35.4% 

Townhouse   9.5% 8.5% 10.8% 8.1% 7.5% 10.8% 9.6% 9.6% 9.5% 

difference from census (in %-pts) 
         House - 12.6% -0.9% 16.8% 8.1% 5.0% 6.1% 6.1% 0.0% 

Apartment - -11.6% -0.4% -15.4% -6.0% -6.2% -6.2% -6.1% 0.0% 

Townhouse   - -1.0% 1.3% -1.4% -2.0% 1.3% 0.1% 0.0% 0.0% 

          Household Size 
         1 24.7% 24.2% 26.6% 21.4% 30.8% 22.3% 25.3% 25.6% 24.6% 

2 30.4% 38.6% 36.9% 36.9% 36.9% 38.2% 37.7% 37.5% 30.4% 

3 17.0% 15.3% 16.3% 15.8% 13.2% 17.2% 15.8% 15.8% 17.0% 

4 16.8% 14.3% 13.4% 16.3% 12.2% 14.8% 13.9% 13.9% 16.8% 

5+ 11.1% 7.7% 6.7% 9.6% 6.8% 7.4% 7.2% 7.2% 11.1% 

difference from census (in %-pts) 
         1 - -0.5% 2.0% -3.2% 6.2% -2.3% 0.7% 0.9% 0.0% 

2 - 8.2% 6.5% 6.5% 6.6% 7.8% 7.4% 7.2% 0.0% 

3 - -1.7% -0.7% -1.3% -3.8% 0.2% -1.2% -1.2% 0.0% 

4 - -2.5% -3.4% -0.5% -4.6% -2.0% -2.9% -2.9% 0.0% 

5+ - -3.5% -4.4% -1.5% -4.3% -3.7% -3.9% -3.9% 0.0% 

          Avg. Household Size 2.66 2.46 2.40 2.61 2.30 2.50 2.43 2.43 2.64 

          Income 
         % of total sample declined/unknown 
 

22.6% 15.7% 22.0% 21.7% 17.9% 19.2% 19.2% 17.8% 

% of valid answers 
         $0 to $14,999 5.6% 4.9% 4.9% 6.9% 7.0% 3.8% 4.9% 5.1% 5.8% 

$15,000 to $39,999 18.2% 20.4% 15.9% 19.8% 26.6% 13.7% 18.1% 18.6% 18.0% 

$40,000 to $59,999 14.9% 18.7% 16.5% 20.1% 20.7% 15.9% 17.6% 17.7% 17.4% 

$60,000 to $99,999 24.5% 23.9% 27.5% 23.7% 21.8% 27.8% 25.7% 25.6% 26.1% 

$100,000 to $124,999 10.9% 11.0% 13.2% 8.8% 8.5% 14.0% 12.1% 12.0% 12.1% 

$125,000 and above 25.8% 21.0% 22.1% 20.7% 15.4% 24.8% 21.5% 21.0% 20.6% 



 
  P a g e | 27 

 TTS Data Expansion and Validation  Transportation Tomorrow Survey 

  
Unweighted TTS Sample With 

 

  
Sample Type Survey Platform 

 
Base 

 

 

Census / 
Other 

Reference 

Address-
and-

Phone 
Address-

Only Other Phone Online* 

Total 
Unweighted 

Sample 

Geographic 
Expansion 

Factors 

With Final 
Expansion 

Factors 

difference from Census (in %-pts) 
         $0 to $14,999 - -0.7% -0.7% 1.3% 1.4% -1.8% -0.7% -0.5% 0.2% 

$15,000 to $39,999 - 2.2% -2.3% 1.6% 8.4% -4.5% -0.1% 0.4% -0.2% 

$40,000 to $59,999 - 3.8% 1.5% 5.2% 5.8% 1.0% 2.7% 2.8% 2.5% 

$60,000 to $99,999 - -0.6% 2.9% -0.8% -2.8% 3.3% 1.2% 1.1% 1.5% 

$100,000 to $124,999 - 0.1% 2.3% -2.2% -2.4% 3.1% 1.2% 1.0% 1.2% 

$125,000 and above - -4.8% -3.7% -5.1% -10.4% -1.0% -4.3% -4.8% -5.2% 

          Population in Private Dwellings 8,887,935 203,134 190,085 2,666 133,321 262,564 395,885 8,110,647 8,822,802 

          Sex 
         M 48.6% 47.4% 48.7% 48.0% 46.4% 48.9% 48.0% 48.0% 48.7% 

F 51.4% 52.6% 51.3% 52.0% 53.6% 51.1% 52.0% 52.0% 51.3% 

difference from Census (in %-pts) 
         M - -1.3% 0.1% -0.7% -2.2% 0.2% -0.6% -0.6% 0.0% 

F - 1.3% -0.1% 0.7% 2.2% -0.2% 0.6% 0.6% 0.0% 

          Age Range (weighting categories) 
         % of total sample with unknown age 
 

0.3% 0.0% 0.4% 0.4% 0.1% 0.2% 0.2% 0.2% 

Distribution of age (known ages) 
         00-04 5.2% 3.0% 5.8% 4.1% 2.8% 5.1% 4.3% 4.3% 5.3% 

05-09 5.7% 4.8% 5.3% 5.8% 4.6% 5.3% 5.1% 5.1% 5.7% 

10-14 5.7% 5.5% 4.7% 6.1% 5.2% 5.1% 5.1% 5.1% 5.8% 

15-19 6.1% 5.0% 4.3% 6.3% 4.8% 4.6% 4.7% 4.7% 6.2% 

20-24 6.8% 4.2% 4.7% 5.3% 3.9% 4.8% 4.5% 4.5% 6.8% 

25-34 13.5% 6.4% 15.8% 7.9% 6.0% 13.4% 10.9% 11.0% 13.7% 

35-44 13.3% 10.1% 15.4% 12.6% 9.3% 14.4% 12.7% 12.7% 13.5% 

45-54 15.0% 15.1% 14.8% 15.8% 13.8% 15.6% 15.0% 15.0% 15.3% 

55-64 13.0% 17.2% 13.8% 15.9% 15.9% 15.4% 15.6% 15.6% 13.2% 

65-74 8.7% 15.8% 9.8% 12.0% 16.9% 10.9% 12.9% 12.8% 8.8% 

75+ 6.9% 12.8% 5.5% 8.1% 16.7% 5.5% 9.3% 9.2% 5.6% 

difference from Census (in %-pts)***  
         00-04 - -2.2% 0.5% -1.1% -2.4% -0.1% -0.9% -0.9% 0.0% 

05-09 - -0.8% -0.4% 0.1% -1.0% -0.4% -0.6% -0.6% 0.0% 

10-14 - -0.2% -1.0% 0.4% -0.5% -0.6% -0.6% -0.6% 0.1% 

15-19 - -1.2% -1.8% 0.2% -1.4% -1.5% -1.5% -1.5% 0.0% 

20-24 - -2.6% -2.1% -1.5% -2.9% -2.1% -2.3% -2.3% 0.0% 

25-34 - -7.1% 2.3% -5.6% -7.6% -0.1% -2.6% -2.5% 0.2% 

35-44 - -3.2% 2.0% -0.7% -4.0% 1.0% -0.7% -0.6% 0.2% 

45-54 - 0.1% -0.2% 0.7% -1.2% 0.5% -0.1% -0.1% 0.3% 

55-64 - 4.3% 0.9% 3.0% 2.9% 2.5% 2.6% 2.6% 0.2% 

65-74 - 7.1% 1.1% 3.3% 8.2% 2.2% 4.2% 4.1% 0.2% 

75+ - 6.0% -1.4% 1.2% 9.8% -1.3% 2.4% 2.3% -1.3% 

          Employed Population 4,506,450 91,892 102,204 1,315 55,184 140,227 195,411 4,002,428 4,570,299 

difference from census 
       

-11.2% 1.4% 

% of persons 15+ who are employed 60% 52% 64% 59% 47% 63% 58% 58% 62% 

difference from census - -7.8% 3.8% -1.3% -12.6% 3.2% -2.3% -2.3% 2.2% 
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Unweighted TTS Sample With 

 

  
Sample Type Survey Platform 

 
Base 

 

 

Census / 
Other 

Reference 

Address-
and-

Phone 
Address-

Only Other Phone Online* 

Total 
Unweighted 

Sample 

Geographic 
Expansion 

Factors 

With Final 
Expansion 

Factors 

Drivers licences 6,203,333 144,346 134,194 1,864 93,672 186,732 280,404 5,717,653 5,965,241 

differencŜ ŦǊƻƳ ƭƛŎŜƴŎŜ ǊŜƎΩƴ ƛƴŦƻ 
       

-7.8% -3.8% 

% of persons 16+ yrs with licence 84% 83% 85% 85% 81% 85% 84% 83% 83% 

Difference ŦǊƻƳ ƭƛŎŜƴŎŜ ǊŜƎΩƴ ƛƴŦƻ - -0.8% 0.9% 1.0% -2.4% 1.3% 0.0% -0.4% -1.3% 

          Transit pass holders 
 

25,205 36,835 346 14,570 47,816 62,386 1,286,709 1,480,831 

% of total persons in pvt dwellings 
 

12.4% 19.4% 13.0% 10.9% 18.2% 15.8% 15.9% 16.8% 

          Students 6-18 yrs 
 

27,466 23,272 417 17,161 33,994 51,155 1,048,276 1,348,748 

% of total persons in pvt dwellings 
 

13.5% 12.2% 15.6% 12.9% 12.9% 12.9% 12.9% 15.3% 

          Students 19+ yrs 
         Full-time 
 

5,710 7,629 96 3,576 9,859 13,435 279,727 418,667 

Part-time 
 

2,343 3,595 47 1,494 4,491 5,985 123,673 160,615 

Total 
 

8,053 11,224 143 5,070 14,350 19,420 403,399 579,282 

% of total persons in pvt dwellings 
         Full-time 
 

2.8% 4.0% 3.6% 2.7% 3.8% 3.4% 3.4% 4.7% 

Part-time 
 

1.2% 1.9% 1.8% 1.1% 1.7% 1.5% 1.5% 1.8% 

Total 
 

4.0% 5.9% 5.4% 3.8% 5.5% 4.9% 5.0% 6.6% 

          Total Daily Trips 
 

410,167 382,618 5,308 273,607 524,486 798,093 16,317,202 17,522,728 

Trip rate (trips per person 11+ yrs) 
 

2.22 2.29 2.24 2.25 2.26 2.25 2.25 2.26 

          Daily Mode Share 
         Auto Driver 
 

67.6% 62.9% 64.9% 67.1% 64.4% 65.3% 65.1% 63.7% 

Auto Passenger 
 

15.3% 11.6% 15.1% 16.5% 12.0% 13.5% 13.5% 13.2% 

Transit 
 

9.3% 13.8% 10.3% 9.2% 12.6% 11.5% 11.6% 12.3% 

Walk 
 

4.5% 7.3% 5.7% 4.0% 6.9% 5.9% 5.9% 6.6% 

School Bus 
 

1.8% 1.4% 2.2% 1.7% 1.6% 1.6% 1.6% 2.0% 

Bicycle 
 

0.8% 1.9% 1.2% 0.7% 1.6% 1.3% 1.4% 1.4% 
Other (motorcycle, taxi, paid 
rideshare, other) 

 
0.7% 1.0% 0.6% 0.8% 0.9% 0.8% 0.8% 0.8% 

          Daily Transit boardings 
 

66,172 92,857 939 44,257 115,711 159,968 3,325,902 3,837,528 

Transit boardings per transit trip 
 

1.74 1.76 1.72 1.75 1.75 1.75 1.75 1.78 

% of total boardings by transit type 
         TTC Subway 
 

36% 42% 32% 33% 42% 39% 39% 38% 

TTC Streetcar 
 

5% 8% 7% 5% 7% 7% 7% 6% 

TTC Bus 
 

29% 27% 27% 33% 26% 28% 29% 31% 

Other Municipal 
 

17% 13% 23% 19% 13% 15% 15% 17% 

Non-Municipal 
 

1% 1% 0% 1% 1% 1% 1% 1% 

GO Train 
 

10% 8% 8% 8% 9% 9% 8% 6% 

GO Bus 
 

2% 1% 2% 2% 2% 2% 2% 2% 

*Note: a small proportion (1.3%) of surveys completed on the online platform were completed over the telephone. 
**  The actual number of registered vehicles available to households for private use likely lies between the number of registered private vehicles 
registration and the number of commercial vehicle registrations. 
*** The differences from the Census distributions are expressed as the difference in percentage points (%-pts). For example, for the 75+ age 
group, the difference in TTS distribution (5.6%) from the Census distribution (6.9%) is -1.3 percentage-points. See Table 4-7 later in this report 
for the difference between the expanded TTS counts and the Census counts, which shows the difference in terms of number of people 
represented (also taking into account that the TTS data slightly under-represents total population overall). For example, the 1.3%-pt difference 
the total population in the 75+ age group is under-represented by the TTS data by 19% (which is by design to account for a portion of this 
population that may be living in collective dwellings and thus excluded from the sampling frame). 
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SECTION 4: Data validation  
 
This section provides comparisons between the expanded TTS data and various reference data. When 
differences between the TTS data and the reference data are presented, they are typically presented as 
percentage differences (%) between the count in the TTS data and the count in the reference data. For 
comparisons of distributions for certain characteristics (household size, dwelling type, and income), the 
differences expressed as percentage-point differences (%-pts), i.e., the difference between the 
percentage observed in the TTS data and the percentage observed in the reference data. 

4.1 Dwelling Units and Population 
The Canada Census provides detailed and accurate information on the number of households and the 
distribution of population throughout the country. It is for this reason that population counts from the 
Census are used as the base for expansion of the TTS data. Table 4-1 gives the TTS house and person 
record counts and compares the expanded totals with the Census data by municipality. The table also 
lists the sampling rates (proportion of total households surveyed; proportion of total population 
surveyed). The household sampling achieved was 3% in Hamilton and 5% for the rest of the study area.  
 
Since the expansion factors are based on household-level controls, there is a precise match between the 
count of households from the Census and the TTS household count at the municipal level in most cases. 
Slight differences in household counts at the municipality/planning district level within each region are 
attributable to slight discrepancies between the expansion zone geographies based on Statistics Canada 
geographies and the TTS municipality/planning district boundaries and/or very minor adjustments to 
geographic coding applied to the data after the data weighting. 
 
The TTS is intended to represent population living in private dwellings, and does not represent those 
living in collective dwellings (hospitals, nursing homes, prisons, etc.). The total population from the 
Census is listed in Table 4-1 for reference, along with the Census count of the population living in private 
dwellings, against which the expanded TTS population is compared. The TTS population counts are 
usually slightly less than the Census counts for population in private dwellings (-0.7% overall). This may 
be attributed to the fact that larger households are under-represented in the survey data and/or the 
upper limits placed on extreme weights. While the data expansion process applies weighting 
adjustments by household size, households with five or more people are grouped together as one 
weighting stǊŀǘǳƳΦ ²ƛǘƘƛƴ ǘƘŜ ΨŦƛǾŜ ƻǊ ƳƻǊŜ ǇŜƻǇƭŜΩ ƎǊƻǳǇΣ ŦƛǾŜ-person households are usually over-
represented, while those with six, seven, or more persons are under-ǊŜǇǊŜǎŜƴǘŜŘΦ !ƭǎƻΣ ƛŦ ǘƘŜ ΨŦƛǾŜ ƻǊ 
ƳƻǊŜ ǇŜƻǇƭŜΩ ƘƻǳǎŜƘƻƭŘǎ ǿŜǊŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǳƴŘŜǊ-sampled in a given geography, extreme weights 
would need to be applied to those households in order to match the Census controls; however, very 
extreme weights were limited in the data expansion process, and so not all controls could be perfectly 
matched. Users of the data should bear in mind that the 2016 TTS results slightly under-represent the 
target population, and in particular persons who live in households with more than six people. 
 
Comparing the expanded TTS population against the total Census population, the difference is -2.0%. In 
the TTS cycles from 2006 and earlier similar differences from total population were observed. 
Differences in the total population of the survey area of -2.8%, -2.9%, -2.8%, -2.5% and -2.2% were 
recorded in the 2006, 2001, 1996, 1991 and 1986 TTS respectively. The 2011 cycle was an exception: the 
expanded TTS population precisely matched total population from the 2011 Census for all 
municipalities, and was higher than the population living in private dwellings. When making 
comparisons with the 2011 results, users of the data should keep in mind that the 2011 results over-
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represent the population living in private dwellings by 1.4%, which may contribute to some distortion of 
the travel patterns when compared to other survey cycles. 
 
In previous surveys the difference in timing between the TTS and the Census was also identified as a 
factor affecting the distribution of population. Some over-representation of population was observed in 
the areas surrounding major universities and post-secondary colleges with a corresponding under-
representation in other areas. The TTS was thought to provide a better representation of the 
distribution of population at the time of the survey than did the Census. The representation of school 
enrolment is discussed further in Section 4.7. 
 

Table 4-1: Comparison of expanded totals by municipality 

 
TTS Record Count Dwelling Units Population Sampling Rate 

 

House-
holds Person Census TTS Diff. 

Census 
Total 

Pop. In 
Pvt. 

Dwell* TTS Diff.*  House Pers.* 

SURVEY AREA TOTAL 162,708 395,885 3,335,990 3,335,990 0.0% 9,006,535 8,887,935 8,822,802 -0.7% 4.9% 4.5% 

            
Survey area 
excluding Hamilton 

156,284 381,657 3,124,394 3,124,478 0.0% 8,469,618 8,360,005 8,297,291 -0.8% 5.0% 4.6% 

Hamilton 6,424 14,228 211,596 211,512 0.0% 536,917 527,930 525,511 -0.5% 3.0% 2.7% 

        
 

    
  

      

GTHA 122,725 304,863 2,532,672 2,532,639 0.0% 6,954,433 6,873,665 6,813,937 -0.9% 4.8% 4.4% 

Non-GTHA 39,983 91,022 803,318 803,351 0.0% 2,052,102 2,014,270 2,008,865 -0.3% 5.0% 4.5% 

        
 

    
  

      

Toronto 54,350 122,807 1,112,929 1,112,970 0.0% 2,731,571 2,691,665 2,671,491 -0.7% 4.9% 4.6% 

PD 1 of Toronto 7,985 13,304 155,651 155,651 0.0% 272,483 263,975 263,029 -0.4% 5.1% 5.0% 

PD 2 of Toronto 4,105 8,887 93,317 93,317 0.0% 206,065 201,940 200,607 -0.7% 4.4% 4.4% 

PD 3 of Toronto 4,433 10,316 94,433 94,472 0.0% 239,074 235,185 234,531 -0.3% 4.7% 4.4% 

PD 4 of Toronto 5,109 10,622 102,756 102,717 0.0% 236,749 233,980 233,122 -0.4% 5.0% 4.5% 

PD 5 of Toronto 2,400 5,501 48,608 48,561 -0.1% 124,265 122,985 121,935 -0.9% 4.9% 4.5% 

PD 6 of Toronto 4,259 9,918 91,138 91,157 0.0% 214,461 211,785 210,991 -0.4% 4.7% 4.7% 

PD 7 of Toronto 1,665 3,423 32,584 32,584 0.0% 67,565 66,690 66,335 -0.5% 5.1% 5.1% 

PD 8 of Toronto 4,141 9,474 79,586 79,586 0.0% 200,967 198,210 197,779 -0.2% 5.2% 4.8% 

PD 9 of Toronto 1,398 3,865 30,505 30,505 0.0% 96,611 95,645 94,229 -1.5% 4.6% 4.0% 

PD 10 of Toronto 2,399 6,414 51,584 51,584 0.0% 149,076 148,530 146,544 -1.3% 4.7% 4.3% 

PD 11 of Toronto 4,412 9,908 86,511 86,552 0.0% 210,235 207,695 206,713 -0.5% 5.1% 4.8% 

PD 12 of Toronto 1,583 3,927 30,358 30,358 0.0% 81,922 81,645 80,858 -1.0% 5.2% 4.8% 

PD 13 of Toronto 3,799 9,526 84,242 83,815 -0.5% 236,730 232,620 229,817 -1.2% 4.5% 4.1% 

PD 14 of Toronto 1,310 3,124 25,014 25,023 0.0% 64,867 63,565 63,079 -0.8% 5.2% 4.9% 

PD 15 of Toronto 1,440 3,793 28,903 29,349 1.5% 85,530 84,645 83,792 -1.0% 5.0% 4.5% 

PD 16 of Toronto 3,912 10,805 77,739 77,739 0.0% 244,971 242,570 238,131 -1.8% 5.0% 4.5% 

        
 

    
  

      

Durham 11,700 29,603 227,906 227,906 0.0% 645,862 639,510 634,559 -0.8% 5.1% 4.6% 

Brock 236 552 4,543 4,543 0.0% 11,642 11,370 11,311 -0.5% 5.2% 4.9% 

Uxbridge 435 1,079 7,663 7,663 0.0% 21,176 20,975 20,849 -0.6% 5.7% 5.1% 

Scugog 469 1,121 8,270 8,270 0.0% 21,748 21,380 21,205 -0.8% 5.7% 5.2% 

Pickering 1,534 4,099 30,919 30,919 0.0% 91,771 90,995 90,250 -0.8% 5.0% 4.5% 

Ajax 1,858 5,274 37,549 37,549 0.0% 119,677 119,175 116,815 -2.0% 4.9% 4.4% 

Whitby 2,233 5,823 43,529 43,587 0.1% 128,377 126,790 126,060 -0.6% 5.1% 4.6% 

Oshawa 3,270 7,475 62,595 62,537 -0.1% 159,458 157,630 156,884 -0.5% 5.2% 4.7% 

Clarington 1,665 4,180 32,838 32,838 0.0% 92,013 91,195 91,185 0.0% 5.1% 4.6% 








































































































































