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Summary

Households

Gountsof private dwellings occupied by usual resideintsn 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 datat the municipal level, and for expansion zone geographies within each municipality. The data
expansion procesalso included data weighting teery closely match Censasntrols forhouseholdsy
household size anbly dwelling type. The survey data sliyntinderrepresent households with so¢

more occupantsPrevious cycles did not have balanced distributions by household size, and the
distributions by dwelling typeeported on the survegid not appear to match census distributions
(although differencs in interpretation of definitions malyaveplayed a factor in previous cyclesihile

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. Comparmseith Canada Post counts of apartment
addresses suggest that apartments may be slightly-oepresented in the 2016 TTS data. Of particular
concern may be the difference from previous survey cycles, which appear to haverapdesented
apartments, whib may affect comparabilityf-or example, in the 2006, 2011, and 2016 TTS, apartments
respectively represent 25%, 25% and 35% of households in the expanded detéew of responses for
household income against Census counts suggested that the TTS dasammewhat underepresent

the lowestincome and the higheshcome households, althgh this finding should be interpreted with
caution, as full 20% of TTS respondents declined to provide their household incbnee2016 TTS was

the first survey cycle iwhich income was asked.

Population

The 2016 TTS data undepresent the total population of the study area by 2%, and unédgresent

the total population living in private households by 0.7%. The reason for uegegsentation of the

G20t LR2LzZ I GA2Yy A a-adiiss samplerémedlozNaotSnel@ié hodeasipeople/ G A |-
or collective dwellings (prisons, barracks, group homes, care homes, and some univecsitymrs
residences), who comprise about 1.3% of the total population. The reason for-teiesentation

below thi is that the2016TTS underepresents larger households with six or more usual residémts.
previous cycles, the 2011, 2006, 200296, 1991, and 198BTS datasets differed from total population

by 0.0%,-2.8%,-2.9%,-2.8%,-2.5%, and2.2% respectivg, 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 seandthusthe expanded dataset closely matches Census corfookhese

demographic chaacteristics It may be noted that, by design, the 2016 TTS wneresent 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 maeely to vary from the Census labour force counts.
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PostSecondanStudents

The TTS data for fitime students attending postecondary school were compared againstfintie
enrolments provided by universities and colleges. The TTS results for a number of universities (OCAD,
Ryerson, Guelph, Toronto, and York) are very diosiee official enrolment figures. Some university
student bodies were underepresented in the TTS dataowever, 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 addiessed sampling. The TTS data for
collegestudentsvaries more from the official enrolment statistics, and in many casesmat appear to

be an improvement over previous cycles. However, gellenrolment comparisons should be
interpretedwith cautionas colleges offer futime, parttime, continuing education, and apprenticeship
courses and it is not always clear how well the colled/eime enrolment counts align witheported

full-time collegestudentsin the TTS data

Elementary and Secondary Students

The 2016 TTS data o& (i dzR Scifodl Fo€atios were coded to school for householders 11+ years of
age, however, the schoot®de listwasnot categorized bychool levelWhile it was not possible to
aggregate the TTS data by school leiv@las 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 schooktticts that match well with the TTS geographies, the results suggest that
the TTS data closely represent the number of students in th2 ystem There are some caveats to
these comparisonsas noted assignments to elementary and secondary categorighé TTS data were
made on the basis of age rather than the level of the specific school repemealment in private

schools and home schooling are not accountecldiod the enrolments in the two major French school
districts in the study area couldhbe apportioned to individual TTS municipalities. The close match to
enrolment figuresstands to reason ahe vast majority othildren of school age attend school, and data
weighting adjustments were made by age.

Vehicle Registrations

Reference datasiavailable for the number gifrivate 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 poofi@ommercial 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 privatbouseholds 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 vehiceshined.

Driver@ Licewes

Overall, the 2016 TTS data appear to slightly umdpresent the total population of drivers (by 4%),

with drivers undetrepresented most in the GTHA (by 4%), and slightly-meesented in the portion

of the study area outde the GTHA (by 2%). Greater variability was observed by individual municipality.

Travel Data TrafficHows

The total amount of auto travel reported in the 2016 survey is consistent with the overall traffic levels
observed on the street during the mdng peak perioaf 6:00 a.m. to 8:59 a.nThe goodness of fit of

the travel distribution is comparable to previous surve§steen line comparison for the -t®ur period
from 6:00 a.m. to 6:59 p.m. produced traffic volumes that are lower than the couat azbss all
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screen linegexcept the GTHA boundary with Dufferin and Simaeei¢h 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 householdersnitay be possible that the shortfall is due in part to the primary
respondent undetreporting discretionary trips for other householders.

Travel Data Transit

Comparisons with transit ridership counts suggest that the extent to which the TTS data reépresen
transit trips varies by transit operator. TTC total daily ridership is urejaesented by 6%, but within

this, subway ridership appears to be ovepresented by 12%, while streetcars and buses are under
represented by 25% and 18% respectively. Theweaded 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 ovepresented by 17%. Amongst other municipalities, the TTS
data are close to the daily boarding counts for DumhRegion Transit, York Region Transit, and MiWay
(servingMississaugp For all other transit systems for which boarding count data were available, the TTS
data appear to underepresent 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 assediaith 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 additéoamall proportion of casds the expanded TTS
data carryrelativelyhigh data weightgalthough generally limited to within plus or minus five times the
weight for the expansion zonefligh weightsnay affect the variance of the transit boardings

represented by the data. The high weights are typicalloaiated with population with neresponse

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 characteristées that
often seen astrongdeterminants of travel, includingnousehold counts, population counts, household
size, dwelling type, age, gender, employment, vehicle registrations, licensed drivers, and elementary and
secondary school enrolments. The sameug &t 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, otloenparisons revealed marked differenéeghe TTS

data. For example, the TTS data appear to significantly urefmesent enrolments at a number of
universities and at most colleges. While the traffic flow comparisons against screenlines suggested a
reasonable representation of morning peak traftice thirteen hour counts appear to suggest that the
TTS data undeneport 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 &e hidd
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 sunaages in order to achieve a better overall representation of
the entire population has implicatiorfer use-scenarios for the datdor analysis admall subsamples
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such as users of a given transit route, or analysis at the level of traffic zongideation should be

given to the appropriateness of the sample sizes for the ddsinalysis as well ae the sampling

design effects on sampling error associated with the application of data weights, and whether further
treatments of the data may be warragd. It may also be noted that changes to the survey

methodology including the sampling approach, the mix of telephone and online surveys, and the data
expansion processmay affect comparisons with previous survey cydiegarticular, different biases
within the collected samples for differefiiT Syclesthat arestill present after the data expansipsuch

the change between 2011 and 2016 in the proportion of apartments in the expandedndayaalso

affect comparisons between cycles.
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SECTION 1lIntroduction

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 facpoimarily based on dwelling unit counts,

with adjustments for distributionsf household characteristics and householder demographic
characteristics. The expansion tiais were applied to alhousehold, person, and trip data associated

with each househal.

Section2 of this report provides a discussiof potential sources of errand bias due to the survey
methodology and expansion proce€X.particular concern ighe lower response rate for thaddress

only portion of the sample frame in providing a representative sampledofressonly households
(thosewithout listed landlines matched to the address badswer response rates are typically
associated with greater potential for nemesponse bias, which maynly be partially addressed by
weighting adjustments in the data expansion proc$se data expansion process corrects for
representation by dwelling type, household size, age and sex, and by doing so may also bring other
characteristics (vehicle ownerghistudents, employed labour force) better in line with the real world.
However, here 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, previatlexynay have been
subject to different sources of bias than the 2016 cyddeie 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 respetct each specific applicatioklsers 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 applicatiofithe data

Section 3 dscribes the data expansion process and the calculation of expansion father2016I' TS

used a more complex data expansion method with more data weighting controls than in previous cycles
Thistheoretically should provide a more representative samplanthvithout this approach, but which
generates greater variance in the expansion factors themsgbresgreater spread between high and

low weights. The 2016 data expansion process results in a single factor applied to each hoarséhold

all people withineach 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 validatji@monsisting primarily of comparisons made between the
survey resuk and data obtained from a number of other independent sources. These sources and data
items include:

Canada Census
1 Dwelling units by dwelling type and household size
1 Population by age and gender

1Both the 2006 and 2011 cycles were affected by the growing trend in the incidence-pliaeé-only households, which were
outside the sampling frame at théitme. 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 aaliscuss
of key methodological differences betem the different survey cycles, readers are referred to the TTS Data Guide available
under a separate cover.
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1 Employed Labour Force
Vehicle Licensing Statistics
T 5 N diSeNd@si
1 Vehicle registrations
Educational Institutions
9 Universiy & CollegeStudent Enrolimerst
9 School District Student Enrollments
Municipal Cordon Counts
1 Traffic volumes
Transit Operators
9 Transit ridership

The comparisons identify significadifferences 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 coetpaith and the
reason for the differences, are provided where appropridttés 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 ver€iaf the 2016 TTS database.

TTS Data Expansion and Validation Transportation Tomorrow Survey
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SECTION 2Potential sources of error

Aprimary source of bias in th2016survey resultss non-response Comparison with exogenous data,
such as the Canada Census, can identify some of the symptoms of bias, batessarilfhe

underlying cause. The underlying assumption in the expansion of the TTS data is that travel patlerns
behaviours of those who participated in the survey is the same, or similar, to those who were not.
Anothersource forpotential error may arise frommespondents undereporting trave. Alsg while the

data expansion process has resulted in an overall survey samplegpaars to bejuite representative

of the populdion for the study aregandlargermunicipalities anglanning districts within it, dasets of

the data for smaller geographies (e.g., traffic zgrensus tragtsmall town$, may have larger margins

of sampling error due to smaller sample sizes and/or distortthresto a small proportion of cases with
high weightsThesepossible source of error are discussed in more detadllow.

2.1  Definition of the SampleUniverse
The target sampleniversefor the TTS is private dwellings occupied by usual residéhtssurvey is
intended to represent residential households and the people livirigdae households.

The full population of the survey arealsoincludes homeless people and residents of collective
dwellings, such as prisons, military barracks, ¢ammes, and group homek 2016, approximately
1.3% of the total population of the studyrea did not live in private dwellings (with this proportion
varying by region within the study area). The survey is not intended to reprédseoharacteristics of
this small percentage of the population, nor their travel pattefns.

2.2  SampleFrame Coverage

A potential source of error in any survey is inadequate coverage of the saraplirgrseby the contact
list used to recruit survey participants. For the 2016 survey, elwertoinadequate coverageas
extremely low as the primary source of ctatt lists was the Canada Post databateesidentialmailing
addresses.

The gaps in the address base include the following, all of which represgrgmall fractiors of the

total population: rural households who receive mail via general deljwenye addresses on First

Nations reservef 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 TS cycles useatirectories oflisted residential telephone numbers as the sample frame. The
shift to addresshased sampling was mader the 2016 TTS0 address the significant increasedel-
phone-only householdswhich wadfirst identified as a majorancern in the 2006 cyclend appeared to
have a more significant impact on the representativeness of the data in the 2011 cycle

2.3  Bias Due tdNon-response

Nonresponse 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 surveyslLarge households are less likely due to the burden of completing a longer suilkiege

20f 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 theount 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 likelparticipate than those living in singtamily
dwellings.

The potential for norresponse bias is lower for samples wittbustresponse rateand higher for
samples withmore modestesponse rates. Theontact listsfor the 2016 TTS consisted primarily of two
types of sample: addresand-phone sampléhousehold addresses matched to a directiisyed
telephone numberand addressnly samplgaddressesiot matched to aelephone numbe). The
completed surveys are enly split between thawo types Theresponse ratdor addressandphone
sample wasobust (37%)as telephone followp increased response significantly beyond what could
have been achieved with the survey invitation letter aloR®weverthe response ree for addressonly
sample wagower (10%) as this sample received only the survey invitation letserd required
considerably more households to be mailed to achieve an equivalent number of completed stiheys
addressonly portion of the sample likglhashigher norresponse biasReaders are reminded that
inclusion ofaddressonly samplevas essentialo be able to represent the type of people who live in
cellkphoneonly householdsso relying only on addressd-phone sample was not an availablewgan

to reduce bias

In the data expansion, neresponsebias hadeen addressed ipart through dataweighting
adjustmentsby dwelling type, household size, agadsex Neverthelessthere is likelybias with
respect to other factors that cannot beddtified or corrected forandwhich may contribute to the
varianceof the survey data from actual reference data

2.4  Timing ofSample Slection

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 drawnlate July2016 a few weekprior to the start of survey
administration in Septembemwith subsequent draws during sury@dministration in late September,

late October, and midNovember.

The Canada Census was carried out on May 1@ &0d may therefore represent a slightly different
population from that of the surveyhe most significant difference is likely to belie humber and
distribution of postsecondary school studenthese differences, and the effects on the results of the
survey, are discussed in Section 4 of this report.

2.5 UnderReporting of Trips

The reliance on one member of each household to report pessahtrip information for all members

of the household is a potential source of error and, more significantly, the under reporting of trip

information.{ SLI NI 0S A0 dzRASA O2 YL} NAY I -AWNIRININIYHISE K2 NISa A
done for both the 886 and 1996 TT$hese studies showed a significant difference in reported trip

rates for discretionary (nowork or school related) travel by auto drivers and, to a lesser extent for trips

made byauto passengers and public tranditere was no signitimt 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 cjtlpeesent, it is not clear
whether online respondents report the number of trips differently from telephone respondents. Studies
of the TTS dathave not yet been undertaken to determine whether any apparent differences between
trip rates for telephoneand online surveys may be attributable to the survey method or simply to the
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differences irthe characteristics of the telephone and online survey samples (e.g., employment, age,
household compositiorhouseholdife cycle stage, school status, etc.). Astbas 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  MeasurementBEror

This type of error is associated with the failure of survey instruments to capture correct information
such aghrough misunderstanding of survey questiohgdividual items of information contained in the
TTS may be incorrect due to erramsnterpretationmade by respondents in answering the survey
questionsor similar errordy the interviewers in recording the informatipar the inability of coding
staff to assign the correct coordinates on the basis of the geographic informatiordpdoinclusion of
definitions and help screens on the online survey, ftekting, indepth training of interviewers,lase
monitoring, and builtin logic checks in the interview and coding software minimize, but do not
eliminate, the potential fomeasuementerror.

2.7  Processinggror

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 practicesnd thorough data validation using a bauty of tests to detect potential

problems with trip logic

2.8  Error Related tdataWeighting

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 gebigapere overor undersampled.

The advantage of data weighting is that it corrects for these biases or unbalanced distributions in the
unweighted sampleThe drawback is that data weighting increases the sampling variance, particularly
when there is darge spread of weightsTo mitigate this, limits were set to the size of individual
household weights relative to the base weight for each expansion zone. Even so, theedgiing has
the result of increasing the theoretical average sampling eramft0.2% if thesample had been
perfectly representative and did not require data weighting, to an effedampling error 0£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 sourceghvas 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 survegrddeadjustment 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¢KAA AYONBFaS Ay &FYLXAY3I GFENAFYOS YIFe& 0S5 | dzbfyhdvafahcB® o6& G KS
the statistic of interest under the design of interest to the variance of the statistic under simple random samplingashéhe s

AT Sd Ly &aAYLXES GSNyaz (GKS RSarady STFSOG | t3@BMAO Iz HRLISS (AL S
and increasing the effective margin of error associated with random sampling.
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collective dwellings (who are outside the target popidatuniverse that the TTS represenfBhlis
adjustment to the control data is discussed in more detail in Se&ian

2.9  Sampling Error

Sampling error refers to theariance of the survey result from the true value of the populatibat

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 rompdingarate (5%

in most of the study area, except for Hamilton, which had a 3% sampling rate) targeted evenly across all
geographies in the study areahis produced &ery large overall survey sample, k2, 708 households

If the survey sample were fuligpresentative of he households in the study area (and did not require

data weightingthe estimated margin of sampling errfar survey resultsicross the entire study area

would theoreticallybe £0.2% at a 95% confidence le\&P times out of 2Q)The application of data

weights increases the sampling ertor+0.3%

The margin of sampling error for smaller subsets of the datgeater, and is driverlessby the sampling
rate than by the actual number diouseholds surveyed\ large municipalig with a 5% sampling rate
will havea very low margin odampling error for the municipdével resultsa mid-sized municipalit
with the same sampling rate will also have relatively low ovenaligin ofsampling error, bua smaller
municipalil for whichthe samesampling rate yields numerically smalimbers of surveywill have
survey results subject to considerably greater sampling errors. The latter concern also apgtied!to
sub-populations analysed individually.

Users of the data who need toratify the survey results into smaller geographies or population subsets
are encouraged to divide the sample into as few strata as possibdederto maximize individual
subsample sizes and minimize thesociated sampling varianfar individualsubsanples.

Estimated sampling errors by region for houseHeleeland trip-leveldata are presented ifable2-1
and Table2-2, following.

Readers are reminded that only sampling error estimates are listed in the tablegdpanse bias and
measurement error may result in variance above and beyond sampling 8ubsamples withieach
region will be subject to greater sampling errors.
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Table2-1: Estimateof sampling error by region for householigvel data by region

Sampling Efective
Private Sample Size Design Effect Margin of
Dwellings (n) (due to over  SamplingError
Occupied by  (households andunder for Household
Usual surveyed by Sampling sampling and Data
Regionof Household Residentg?) TTS$ Rate® weighting)® (95% conf.y)
Survey Area 3,335,990 162,708 4.9% 1.6059 1+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% 15134 +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 15.3%
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%

(M Source: Statistics Canada 2016 Census.

@ Sampling rate: the percentage of 2016 Census households surveyed.

@ The design effect is a measure of the extEntvhich over and undersampling and data weightiycorrections for this

contribute to an increase in the margin of sampling error. A perfectly representative sample would have a design efiect of 1.
@ Margin of error associated with random sampling, at a 95% confidence level (19 times out of 20), for survey results for
households located within theegion, accounting for sampling design effects associated with data weigltatgal values for

the popuhtion may be expected to lie within the range of the survey result plus or minus the Bwes not take into account
other possible sources of error such as measurement gorononresponse bias not corrected for by the data weighting.

Important Note: Sampling error is not the only possible source of error. -N@ponse 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 thsted in the tableabovedue to
other sources of error.
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Table2-2: Estimate of sampling error by region for trifevel data by region
Estimated

Daily Trip Sample Sample

Records Size (n) Estimated Universe Samping Estimated

Captured (persons Daily Trips (expanded Design Effect Hfective

by the surveyed Destinedto TTSersons (due toover Margin of

Survey with trips Zone with trips andunder- SamplingError

(destined  destinedto (expanded destinedto  sampling and for Trip Data
Regionof Trip Destination to zone) zone) TTSrips) zone)® weighting)?  (95% conf.)
Survey Area 798093 274568 17522728 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 1.64@ +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 ofKawartha Lakes 5,693 2,599 122,164 56,448 1.5838 +2.4%
City ofPeterborough 8,790 3,649 195,169 82,073 1.632 +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 ounknown 4,123 3,667 87,316 77,956 2.0000 +2.0%

Excludes persons who did not travel on their surveyed travel tag survey area total for the person sampléess than the
sum of the individual entriefor each trip destination regigras individuals are counted in eadgionthey had trip origins in
but are only countedoncein thetotal.
(@ The estimated sample universe of persons who made trips to a given region is based on the expanded survey data, so should
be considered mapproximationof the actual numberand maybe be subject to errddevertheless, it provides a useful
reference figure to use in the computation of the sampling error.
@ The design effect is a measure of the extent to which -oaed undersampling andlata weightirg correctionsfor this
contribute to an increase in the margin of sampling error. A perfectly representative sample would have a design efiect of 1.
@) Estimated nargin of error associated with random sampling, at a 95% confidence 1&véh{es out of 20), for survey results
for persons with tripglestined tothe given regionaccounting for sampling design effects associated with data weighting. As
the estimated universe of pedg@ making trips within each given regignan approximatin based on the expanded survey
sample, and as person samples within each zone are not always independent random samples, the rsangitirederror for
trip-leveldata should be taken as an approximati@ues not take into account other possible souroésrror such as
measurement erroror nonresponse bias not corrected for by the data weighting.

Important Note: Sampling error is not the only possible source of error. -N®ponse bias and
measurement error may result in variance above and beyond sampling error. The variance of the
results from the true statistisfor the population may be greater tharhat listedin the tableabovedue
to other sources of error.

survey
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SECTION 3Data Expansion

The 2016 TTS data hdveen expanded to represent the totabuseholds or totapopulation of the
survey areaisingcontrol totals obtained from th016Canada Census

The D16 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. Zb&6data expansion process differs from that
used in previous TTS cycles in th&xpands theveighting controldo include: dwelling type(3
categories)household sizé5 categories)and householder agay gender(22 categories)lt was
necessary tontroduce additional weighting controls in 2016 to address-nesponse biag the survey
sample and provide a weighted data $leat is more representative of the population for key
characteristics. The 2016 data expansion process also differs fronopsesycles in that it uses
iterative proportional fitting(IPF) data weightingethod. This method allows the expansion factors to
be adjusted for multiple weighting controls at the person and household level, while arriving at
expansiorfactorsthat are the same for each person in a given household

3.1 DataWeighting Geography(Expansion Zones)

The data expansiofactorswere calculated using geographical areas called expansion ZBass.
expansion factors were calculated for each expansion zone onatis bf the household counts in the
Census data. Subsequent data weighting adjustments for household characteristics and demographic
characteristics were undertaken for households within each expansion meimgCensus data

compiled by expansion zomesthe weighting controls

For the 2016 TT&,hybrid of Statistics Cana@atandard geographies was used as the basis for the
expansion zones. The 2016 expansion zones were developed primarilydgoagations of Aggregated
Dissemination Areas (ADAS order for theexpansion zone geographitsalign better with municipal
and planning district boundaries, a small number of ADAs were split by Census Subdivib@ife(in
caseswhere a rural ADA included multiple Census Subdivisions), Censusifiddat, Dissemination
Area.

The data expansion zones vary in area depending on the population dekgifsegations were
undertaken with the objective of forming survey samples large enough to reduce the likelihood of
empty demographic cells or extremetdaveights, but with consideration of geographic barriers that
might warrant keeping some areas separate (major highways, railroad tracks, water feafine®) are
1,022 ADAs within the survey area. These ADAs were aggregated or split to form 568oexpanss.
Over 80% of the expansion zoriasludedmore than 200 households surveyeiB% hadetween 100
and 200 surveys, and 2% had between 32 and 99 surveys. The latter were mainly smah&bwns
needed to be kept separate from other municipalitfes reporting purposesThe expansion zones are
illustrated inFigure3-1 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 regio
of Canada. They are formeam 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 murpeility may have many ADAs within it, but in rural areas, ADAs may encompass more than
one municipality.
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3.2  DataExpansiompproach in Previous Cycles

In the 1986, 1991, 1996, 2001, and 2006 surveys, survey expansion factorsimegle factors
calculatedas the ratio of the Census household counttte survey sample size for each geographic
expansion zone. In 2001, the expansion zomese based on postal forward sortation areas (FSAS),
while in 2006, these were based on aggregated Census Tracts. The number of households (private
dwelling units occuied 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 househatthpend trip data associated
with each householdn 2001, differential expansion rates for apartments and-apartments were
applied to address nenesponse bhias for apartment households, using Canada Post counts of
apartments and norapartmentsas conrol data. The 2006 and 2011 TTS attempted to address this by
oversamplindisted phone number# the survey contact lists

In 2011, the weighting methodvas a departure in that tbok into account age distribution and that

the final expansion washatched againsCanada Census population cou(rather than household

counts. In the 2011 survey, after initial application of simple expansion factors, signifiagance from

the Census demographics was identifipdrticularly for certain geographéesuch as downtown

Toronto. This was due in part to the growing number ofpbeineonly 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 frat cycle). Bstal FSAs were used as the geographical basis for

expansion zoneand base household expansion factd¥ext to adjust for observed bias in the 2011

dataset by age, adjustment factors were applied using Census counts aggregatgerange This step

also had the effect of adjusting the weighted survey counts to match total populad®t4% of the

population lived in collective dwellings (prisons, student residences, seniors care facilities) or was

homeless, and thus was notpartofthé T Qa G F NBSG &l YLX S T NlhreprEsEntsii KS  H i a
the target population of people living in private residendasthe 2011data, the persoHevel expansion

factors were applied to the person and trip davehile the household expansion factmcluded in the

database is the mean of the person factors applied to each person in a given houSdteskfore

household tabulationsvere onlyconsistent with person and trip tabulations if theyere based on

complete household datavhilethe use otthe household expansion factors for tabulation of household

data based on any subset of household membsuslf as thewumber of persons with aMA S N & f A OSy
is not valid. Suchttributes should only be used as filters when performing person or atijitations

with the 2011 data

Differences in the weighting approaches may affect the comparability of the TTS data for different
cycles.

3.3  WeightingControls

The weighting controls were chosen as strong determinants of travel behaviour, with saspgnses

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 weighiy 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 djustmentsmadewithin each expasion zone:

Household Control§016 Census)
9 Totalhouseholds private dwellingsoccupied by usual residents
1 Dwellingtype, stratified into singledetached, apartmentandtownhouse
9 Householdsize, stratified into 1-person, 2person, 3person, 4person,and 5+
person households

Demographic Control2016 Censys
1 Age bysex stratified by sex (male, femalegnd 11 age rangggs follows)

0 to 4 years

5to 9 years

10 to 14 years

15to 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)
I GOTrainboardings weekdayaveragefor each ofsevenrail lines

An adjustmentvas 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 dwellingswhereas the survey data should represent only the orbf 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 poulation segment was estimated based on an examination of data for
survey cycles earlier than 208dmpared against the Census for the same cyttethese earlier TTS
cyclesalmost all residential households had a listed land line and response ratesmexcess of 50%,
sosample coverage errors amn-response biasvould be less than in later cycles, and the proportion
of persons 75+ living in private residences from the survey resoliisl be viewed as a reasonable
estimate of the proportion in rdéty. 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 tccorrect for apparent higher survey response amongst GO Train users conipared
non-users. The control data were only available on a systéde basis, and were not stratified by
household expansion zone.

No attempts were made to adjust for distributiah 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 Tdwelling typedefinitionsused in the conduct of the survey
followed bythe Statistics Canada definitions mappesibest as possibléo TTS dwelling type.

House

Townhouse

Apartment

A dwelling unit with a separate outside entrantecludessingle semidetached and
basement apartment in a house

A dwelling unit with aseparate outside entrandeut as part of anulti-unit building or
complex Usually has a street and unit # in the addréssludesrow-house free-hold,
andcondo townhouse

Any unit with a common outside entrance. Usually has a unit/suite # in the address
Includescondominium apartmentsduplexes, rooming housesandother multiple units
Note: The WHuplex)art of thisdefinitionmay be somewhat contradictory to the
GolasSyYSyd I LI NI YSy (iHoasy, ddpendird Siterpie@tibi y A G ;
(sometimes duplexes are locally thought todideby-side® = ¢ K S NB ICarad4 (
defines a duplex délboveor-belonQ 0 ®

StaisticsCaradaDefinitions & TTS Equivalent
Singledetached house A single dwelling not attached to any other dwelling or structure (except House

Semidetached house

Mobile home

Other movable
dwelling

Row house

Other singleattached
house

Apartment or flat in a
duplex

Apartment in a
buildingthat has five
or more storeys

Apartment in a

own garage or shed). gingledetached 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 sidgtached house.

One of two dwellings attacheside by side (or back to back) to each other House
but not attached to any other dwelling or structure (except its own garag

or shed). A semiletached dwelling has no dwellings either above it or bel

it, and the two units together have open space on all side

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

A single dwelling, other than a mobile home, used as a place of residenc House
but capable of being moved on short notice, such &g recreational
vehicle, travel trailer, houseboabr floating home

One of three or more dwellings joined side by side (or occasionally side  Townhouse
back), such ast@wnhouseor garden homebut not having any other

dwellings either above or below. Townhouses attached to a-tiggh

building are also classified as row houses.

A single dwelling that is attached to another building and that does not f¢ Townhouse
into any of the other categories, such asiagle dwelling attached to a

non-residential structuree.g., a store or a churchy occasioally to

another residential structurée.g., an apartment building).

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

A dwelling unit in a highise apartment building which has five or more Apartment
storeys.

A dwelling unit attached to other dwelling units, commercial units, or othi Apartment

building that has fewer non-residential space in a building that has fewer than five storeys.

than five storeys
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3.4  Multi-Dimensionallterative Proportional Ftting Methodology

The iterative proportional fitting methodology is a multiplicative weighting approach that cycles through
weighting adjustments for different weighting controls in sequence untilrésailtingweights converge

on a solution that satisfies all controls wiitha reasonable tolerance. The approach is rddittiensional

in that it allows for weighting adjustments feeparatecontrols that apply to different levels of data

(both householdevel and persostevel adjustments), which, in this case, are appliechathiousehold
level.All people and trips within the same household carry expansion factors that are identical to the
household expansion factoFhe coresteps in thdPF procesare outlined below.

Initial step: é&velop base weights
1 Computebaseexpansbn factorby expansion zondll households within the same
expansion zone have the same base expansion factor.
e 0 'Q¢ (e O EEOE B O B Qi
0 widnPOwo el E'0f 6@ Qb1 L Q600
Where ExpZones thegeographiexpansion zone

f Then populate the expansion factors in the survey data.
NEMEA 6 GICWPHDO € 1
where each householidin a giverexpansion zoné given the same base expansion factor.

IPF gepswithin eachfull iteration of the IPF process:
1. Adjust by dwelling type
2. Adjust by household size
3. Evaluae age and gender distributions aagdply adjustments at household level
4. Check for convergence on solutidall controls balancedithin tolerance, anditerate
through the above steps agaasrequired

For eachiPFstepabove
1 Ineach cell in the weighting stratification, sum the survey weights and compare against the
controltotal for the same cell to calculate a draft weighting adjustment to apply to all cases
in the cell:
6€EODEMED 4

5 QQ0O I 0QLENE | 4 B oe®@on 0

8

where
ExpZoneStratumis the cell for thehousehold ordemographic stratunge.g.,one-
person households, demales aged 0-5 year9 within the givenexpansion zone

and
B Q&'®@ wnisthe sum of thef the currentexpansion factoréor each survey
record, with the n survey records being either househol@sr weighting
adjustments to matctouseholdlevelcontrols)or persongfor weighting
adjustments to matclpersonlevelcontrolg within the given stratunfor the
weighting control
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 For householdevel controlsthe next step is to applthe appropriateadjustment factor to
the current expansion factdior each household, as appropriate for the given stratum the
household falls within

1. If the adjustment idor a personlevelcontrol, in each householdhe householdlevel
adjustment is the average of thedjustmentfactorsacross all people in the hoeisold
B 00001 0aQ¢ 00QMOE I

MMWQwn  MN®QwnN Q T
where the sumn the formulaisthe sumof the adjustment factordor each stratum
associated with each of person records$n eachhousehold.

2. The finaladjustment withineach IPF stes tolimit any resulting expansion factors that are
extremerelative to the baseexpansion factofor the expansion zonthe household is
locatedwithin:

™® O QICDPOOOo £ i QWA "Q udt 6 GiITWIPHGOO £ 1

After eachlPFstep:

3. Realibratethe weighted household& match controltotal of householddor the
geography(otherwisethe sum of the weightsnay notline up due tathe limits placed on
extreme weights)

6 Q& (CrEiE O EE0E BB O 1B Qi

B Q@®@wnQ
It may be noted that this final calibration step may have dffiect of forcing some weights
above the limits applied at the end of the IPF adjustment. This is not correcteolfor
allowed to stand as i8y expansion zone, the lowest the weights range is 0.47 of the base
weight for a given zone and the highest &rides the base weight for a given zone.

QWQwn "Q

Two variations to the above steps wergeictedinto 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 thatgaadgraphies within a given expansion zone with very
different response rates would not yield travel patterns weaghtowards 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 wae made once as part of the first IPF iteration, and once agjaime fifth-to-last iteration.

The adjustment was computed at the household lefest, adjustment factorsvere calculated for each
household with GO Train trips for a given rail corrislarhthat the adjustedrip counts would match

the corridor control totalHouseholds with usage of more than one rail corridor received an average of
the adjustments for each corridor usedll households without GO Train trips then received a separate
adjustment to rebalance the household counts by expansion zoffié the household control totalAs

this adjustment was undertaken on a nstandard weighting contrassociated with survey data for
reported travel behaviour rather thapersonal characteriics, this adjustmentvasgiven low priority,

such that it would not unduly unbalance the core weighting contriblgs its injection into the IPF
processonly for selected iterations
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3.5 FinalExpansiorFactors

Table3-1 illustrates thedispersionof the expansion factors applied. It may be noted that the mean
expansion factor for Hamilton is higher thdre average for other regions as a result of the 0B
sampling ratén Hamilton.Given the multiple adjustments in the data expansion processexpansion
factorsdo vary from household to householgbme extreme weights do exist in the sample, with 1% of
the weights lower than 3.81 and 1% greater th&32° Thegreatmajority 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. Thehighestweights are associated either with geographies that either had low o\aralky
response rates or with household types or age groups that were uneleresented in the unweighted
survey sample. The lowest weights are associated with geographies that had-thighexpected
response rates or with oveepresented household types or agegps (often singlaletached

dwellings, seniorsSee Appendix A for a similar table by expansion zone.

Table3-1: Range oexpansion factors

Percentiles
Households sd
Surveyed | Mean Dev Min. 01 05 25 Median 75 95 99 Max.
Survey Area 162,708 20.50 1596| 1.42 381 546 10.73 16.08 24.95 50.20 86.32 198.03
GTHA 122,725| 20.64 16.17| 212 3.77 534 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 1544 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 2491 50.95 88.85 182.60
Durham Region 11,700| 19.48 15.12 3.04 3.83 5.59 9.87 1496 24.30 48.02 80.42 162.11
York Region 18,374 | 19.43 13.92| 268 425 565 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 1341 3.01 4.18 6.75 11.58 16.11 23.61 4433 7433 121.53
City of Hamiltof 6,424 | 3293 22.01 4.73 6.92 11.05 18.68 26.37 40.75 7559 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 4590 74.63 146.20
City of Guelph 2,487 | 20.97 14.28 3.69 4.25 542 11.25 1759 26.39 46.12 79.09 133.21
Wellington County 1,207 | 18.27 12.84 3.71 3.71 7.22 10.42 1497 21.27 4297 68.89 112.81
Town of Orangeville 554 | 19.07 12.79 5.64 5.83 6.99 10.87 1457 23.11 4485 7794 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 1298 2299 4533 76.22 102.97
Simcoe County 5817 | 20.21 16.12 3.28 4.10 6.62 11.22 1495 23.06 5255 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 Lake 1556 20.01 1531| 3.31 431 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 1555 26.98 58.44 93.65 137.28
Peterborough County 931 | 18.74 15.53 3.35 4.00 595 10.44 13.65 20.49 51.30 8454 112.00
Brant County 793 | 17.02 10.40 3.58 5.95 751 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 sampladereas5%of households were samplezlsewhere

51t may be noted that while the expansion factors in each expansion zoneimitadly limited to between 0.2 and.Btimes

the average weight for eéicexpansion 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 averag
for the municipality. This was all@d to ensure that the geographic distribution of households was appropriate.
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Table3-2 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 expangi®n facto
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 introductiordefmographic weighting controls in 2011 and the
introduction of new data weighting controls in 2016 have significantly increased the standard deviation
of the expansion factor$Vhile 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 ssamples of the data. It may not be appropriate to use the 2016 and
2011 data for somef the very detailed analysesrfavhich earlier surveys were used.

Table3-2: 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 atpibesontlevel (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 leve{and each person in a household has the same expansiorrfacto

3.6  Results of IPF Weighting

Table3-1 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 appiicati

the final expansion factors developed via the Iterative Proportional Fitting data weighting. Census data

FYR 2GKSNJ NBFSNBYyOS RIGFE OLINBOBAYOALE REGE FT2N @SK
included for comparison, where available eTimweighted data has been split out by sample type and

by survey platform to highlight the different biases or patterns in the data for the variousaubles.

The information in the table illustrate the impact of the aipption of the IPF weighting fearious

weighting controln 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 swample 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 (addresand-phone and addresenly). For example, the addressly samplesignificantly
under-represents apartments, townhouses, people under the age of 44 years of age, and employed
people. The addressnly sample, which is more representative in certain respects and subject to
somewhat different biases in other respects, serves to balance eubises in the addresmly 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 bssetyon listed land

line telephore numbersn previous TTS cyclesaddressbased samplingy the 2016 TT&at includes
cellkphoneonly households that otherwise would not be surveyed.
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Benchmark reference data are not available for certain travel indicators (such as total nunttyes,of
mode share, etd. 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.

Table3-3: Biases in sulsamples and highevel results of data weighting adjustments

UnweightedTTS 8mple With
Sample Type Survey Platform Base
Census/ | Address Total Geographic| With Final
Other and- Address Unweighted | Expansion| Expansion
Reference | Phone Only Other | Phone  Online* Sample Factors 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 Pgulation 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%
Differene 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
5,610,48**

Avg. Vehtles 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 %bts)

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% 13% -1.4% -2.0% 1.3% 0.1% 0.0% 0.0%
Househodl 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%| 153% 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-§s)

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. Houshold Size 2.66 2.46 2.40 2.61 2.30 2.50 2.43 243 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 valil answers

$0 to $14,999 5.6% 4.9% 49% 6.9% 7.0% 3.8% 4.9% 5.1% 5.8%

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

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

$60,000 b $99,999 245%| 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%

$125,000and above 25.8%| 21.0% 22.1% 20.7% 15.4% 24.8% 21.5% 21.0% 20.6%
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UnweightedTTS 8mple With
Sample Type Survey Platform Base
Census/ | Address Total Geographic| With Final
Other and- Address Unweighted | Expansion| Expansion
Reference | Phone Only Other | Phone  Online* Sample Factors Factors
difference from Census (in-pts)
$0 to $14999 - -0.7% -0.7% 1.3% 1.4% -1.8% -0.7% -0.5% 0.2%
$15,000 to $39,999 - 2.2% -23% 1.6% 8.4% -4.5% -0.1% 0.4% -0.2%
$40,000 b $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% 29% -0.8% -2.8% 3.3% 1.2% 1.1% 1.5%
$100,000t0 $124,999 - 0.1% 23% -2.2% -2.4% 3.1% 1.2% 1.0% 1.2%
$125,000and 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 4ts)
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 Rangdéweighting 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% 58% 4.1% 2.8% 5.1% 4.3% 4.3% 5.3%
05-09 5.7% 4.8% 53% 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%
1519 6.1% 5.0% 43% 6.3% 4.8% 4.6% 4.7% 4.7% 6.2%
20-24 6.8% 4.2% 47% 5.3% 3.9% 4.8% 4.5% 4.5% 6.8%
2534 135% 6.4% 158% 7.9% 6.0% 13.4% 10.9% 11.0% 13.7%
3544 133% 10.1% 15.4% 12.6% 9.3% 14.4% 12.7% 12.7% 13.5%
4554 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%
6574 8.7% 15.8% 9.8% 12.0% 16.9% 10.9% 12.9% 12.8% 8.8%
75+ 6.9% 12.8% 55% 8.1% 16.7% 5.5% 9.3% 9.2% 5.6%
difference from Census (in 44ts)***
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%
1519 - -1.2% -1.8%  0.2% -1.4% -1.5% -1.5% -1.5% 0.0%
20-24 - -2.6% -21% -1.5% -2.9% -2.1% -2.3% -2.3% 0.0%
2534 - -7.1% 2.3% -5.6% -7.6% -0.1% -2.6% -2.5% 0.2%
3544 - -3.2% 2.0% -0.7% -4.0% 1.0% -0.7% -0.6% 0.2%
4554 - 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%
6574 - 7.1% 1.1% 3.3% 8.2% 2.2% 4.2% 4.1% 0.2%
75+ - 6.0% -14% 1.2% 9.8% -1.3% 2.4% 2.3% -1.3%
EmployedPopulation 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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UnweightedTTS 8mple With
Sample Type Survey Platform Base
Census/ | Address Total Geographic| With Final
Other and- Address Unweighted | Expansion| Expansion
Reference | Phone Only Other | Phone  Online* Sample Factors Factors

Drivers Icences 6,203,333| 144,346 134,194 1,864 93,672 186,732 280,404| 5,717,653| 5,965,241
differencS T NBY f A0Sy -7.8% -3.8%
% of persns 16+ yrs with licence 84% 83% 85% 85% 81% 85% 84% 83% 83%
DifferenceF N2 Y f A0Sy OS - -0.8% 09% 1.0% -2.4% 1.3% 0.0% -0.4% -1.3%
Transitpass holders 25,205 36,835 346 14,570 47,816 62,386| 1,286,709| 1,480,831
% of totd persons in pvt dwellings 12.4% 19.4% 13.0% 10.9% 18.2% 15.8% 15.9% 16.8%
Students 618 yrs 27,466 23,272 417 17,161 33,994 51,155| 1,048,276| 1,348,748
% of totd persons in pvt dwellings 13.5% 12.2% 15.6% 12.9% 12.9% 12.9% 12.9% 15.3%
Students19+ yrs

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

Parttime 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 totd persons in pvt dwellings

Fulktime 2.8% 40% 3.6% 2.7% 3.8% 3.4% 3.4% 4.7%

Parttime 1.2% 19% 1.8% 1.1% 1.7% 1.5% 1.5% 1.8%

Total 4.0% 59% 5.4% 3.8% 5.5% 4.9% 5.0% 6.6%
Total Daly 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
DailyMode Share

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

Auto Passnger 153% 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% 73% 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 lmardings per transit trip 1.74 1.76 1.72 1.75 1.75 1.75 1.75 1.78
% of totd boardings by transit type

TTC Subway 36% 42%  32% 33% 42% 39% 39% 38%

TTC Stretear 5% 8% % 5% 7% 7% 7% 6%

TTC Bus 29% 27%  27% 33% 26% 28% 29% 31%

Other Muricipal 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 nuedistenéd private vehicles
registration and the number of commercial vehicle registrations.

** The differences from the Census distributions are expressed as the difference in percentagg¥gtey For example, for the 75+ age
group, the differencen TTS distributiof5.6%)rom the Census distributio(6.9%) is1.3 percentageoints. SeeTable4-7 later in this report
for the difference betweeithe expanded TTS counts and the Census cowtdtehshows the difference in terms @umber of people
represented (alsdaking into account that the TTS data slightly undepresents total population overalIFor example, the 1.3%t difference
the total population in the 75+ age group is undepresented 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 4Data validation

This section provides comparisons between the expanded TTS data and various referendéhdata.
differences between the TTS data and the reference data are presented, they are typically presented as
percentage differences (%) between the count in the dat8 and the count in the reference data. For
comparisons of distributions for certain characteristics (household size, dwelling type, and income), the
differences expressed as percentgggnt differences (Hots), i.e., the difference between the

percentage observed in the TTS data and the percentage observed in the reference data.

4.1  DwellingUnits and Population

The Canada Census provides detadad accuraténformation on the number of households and the
distribution of population throughout the countrt is for thisreason that population counts from the
Censusre used as the base for expansion of the TTS datale4-1 gives the TTS house and person
record couns and compares the expanded totals with the Census data by municifdéyable also
lists the sampling rates (proportion of total households surveyed; proportion of total population
surveyed). The household sampling achieved was 3% in Hamilton awd & fest of the study area.

Sincethe expansion factors are based on houseHelkl controls, there is a precise match between the
count of households from the Census and the TTS household count at the municipa fewst cases

Slight differences in household counts at the municipadianning districtlevelwithin each region are
attributable to slight discrepancies between the expansion zone geographies based on Statistics Canada
geographies and the TTS municipality/planniliggrict 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 (hosgls, nursing homes, prisonstc.). The total population from the

Census is listed ihable4-1 for reference, along with the Census count of the population livingyivate

dwellings, against which the expanded TTS population is compared. The TTS population counts are

usually slightly less than the Census codiotgopulation in private dwelling60.7% overall). Thimay

be attributed to the fact that largehouseholds are underepresented 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
weightingsNJ G dzY®@ 2 A0 KAY (KS WT A-g@Sonhddehopiddte uduidllpduiir SQ I NP dz
represented, while those with six, seven, or more personsiade-NBE LINB A Sy i SR ! f 42X AT
Y2NB LIS2LX SQ K2 dzi SK 2 f-sBripledsirs a\ghre gaolrapyiyA ektleéd weightseé  dzy R S NJ
would need tobe applied to those households in order to match @ensugontrols;however,very

extreme weights were limited in the data expansion pro¢ces&l so not all controls could be perfectly

matched Users of the datahould bear in mind that the 2016 TTS results slightly uneleresent the

target population, and in particular persons who live in households with more than six people.

Comparing the expanded TTS population againstdted Census population, the diffence is-2.0%.In

the TTS cycles from 2006 and earlier sindlfferences from totapopulation were observed.

Differences in the total population of the survey area28%,-2.9%,-2.8%,-2.5% and2.2% were

recorded in the 2006, 2001, 1996, 1991 &®86 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 dwelliMghen making

comparisons withlthe 2011 results, users of the data should keep in mind that the 2011 results over

TTS Data Expansion and Validation Transportation Tomorrow Survey




\

malatest

Page| 30

represent the population living in private dwellings by 1,4#ichmay contribute to some distortion of
the travel patternsvhencompared to other survey cycles.

In prevbus surveys the difference in timing between the TTS and the Censwwseaientified as a
factor affecting the distribution of populatiorfsome overepresentation of population was observed in
the areas surrounithg major universities and postcondarycolleges with a corresponding under
representation in other area§he TTS was thought to provide a better representation of the
distribution of population at the time of the survey than did the Cen3i& representation of school
enrolment is discussefirther in Sectiord.7.

Table4-1: Comparison of expanded totals by municipality

TTS Data Expansion and Validation

TTS Record Cour| Dwelling Units Population Sampling Rate
Pop. In
House Census Pvt.
holds Person| Census TTS Diff. Total Dwell* TTS Diff.* | House Pers.*
SURVEXREA TOTA| 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 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%
excluding Hamilton
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%| 45% 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 242570 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%
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