
Weighting Method of Household Travel Survey to Alleviate Discrepancies in Transport Planning Models 
CHAPLEAU, Robert; PICHÉ, Daniel 

 
12th WCTR, July 11-15, 2010 – Lisbon, Portugal 

 
1 

WEIGHTING METHOD OF HOUSEHOLD TRAVEL 
SURVEY TO ALLEVIATE DISCREPANCIES IN 

TRANSPORT PLANNING MODELS 

Professor Robert CHAPLEAU, ing., Ph.D. 
Department of Civil, Geological and Mining Engineering 
École Polytechnique de Montréal, Université de Montréal 
Director of MADITUC group 

Daniel PICHÉ, ing., M.Sc.A. 
Research Associate, MADITUC group 
Department of Civil, Geological and Mining Engineering 
École Polytechnique de Montréal, Université de Montréal 

ABSTRACT 

The Montreal Region has maintained the tradition over the last 40 years of conducting large 
scale (5% sample of the household universe of the Greater Montreal Area) so-called Origin-
Destination travel surveys. Every 5 years, about 65,000 households are subjected to a CATI 
(Computer Assisted Telephone Interview) method in which every trip made by each member 
of the household is characterized in terms of origin, destination, purpose, departure time, 
travel modes, bus routes taken, car ownership, status, etc… The information is interactively 
validated, and trip ends, junction points (subway or railway stations), bridges, freeways, 
monuments, trip generators and residences are geo-coded. This type of survey is usually 
fundamental for a large set of transit and roadway simulation projects. 
In the past, several weighting factors were independently determined for household, persons 
and trips, thus creating diverse inconsistencies. The available reference databases consist of 
total population demographic distribution by 5-year cohorts and enumeration of private 
households, for about 100 municipal sectors. 
To acknowledge the fact that personal travel behaviour is conditioned by household 
structure, age, and residence location, and to investigate possible biases in the observed 
sample, the weighting method utilizes an iterative proportional fitting algorithm (Furness type 
growth factor method) to respect the household composition distribution and a simplified 5-
behavior-typical-cohort demographic distribution. The weights are also constrained to some 
specific variation, and the method application results in about 7,000 different weighting 
factors preserving the coherence and consistence between household and population 
surveyed travel behaviour. Impacts from different weighting strategies are compared. 
 
Keywords: household travel survey, Origin and Destination, population behaviour, weighting 
method, iterative proportional fitting, Montreal case 
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INTRODUCTION 

Montreal household travel survey context 

Household travel surveys (HTSs) are one of the most and common ways to collect 
fundamental information for planning and simulating transit and road networks. In the Greater 
Montréal Area (GMA), Origin-Destination travel surveys began in the 1970’s. Since then, 
large scale HTSs (a sample of around 5%, or nearly 65 000 households) have been 
conducted every five years, with each subsequent HTS bearing witness to methodological 
and technological improvements (Trépanier et al., 2008). In 1998 the CATI (Computer-
Assisted Telephone Interview) method was incorporated into the HTS. In addition to guiding 
the interviewers during the interview process, the survey software interactively gather, 
validate information (e.g. transit route taken, age and driver’s license) and geocodes, with 
complete GIS-T reference, all locations related (residences, trips ends, junction points -
subway and railway stations-, trip generators, bridges and freeways). More information on 
the Montréal OD travel survey software is documented in Chapleau et al. (2001). The most 
recent HTS was conducted in autumn 2008 and covered an area of over 8 120 square 
kilometers. From 220 000 phone calls and 66 100 completed interviews, a database of 66 
100 households, 157 000 persons and 323 000 trips were assembled. 
 
The processing of HTS data is often perceived as usual activity with less interest. However, 
processing activities, more precisely data weighting, are key steps to achieve high quality 
data (Sammer, 2006). Traditionally, Montreal travel survey units - households and 
persons/trips - are weighted independently without consideration of the inherent relationship 
between each other. Trip weights are estimates based on a person’s demographic attributes 
without consideration of the household to which the person belongs. The reference 
population for HTS weighting comes from the Canadian census, which, like HTS is 
conducted every five years (but with a two years interval). Total population demographic 
distribution by 5-year cohorts and enumeration of private households are specific available 
data. Yet it is known that travel behavior is influenced by decisions and constraints imposed 
by the household. Furthermore, household activities are influenced by location and the age 
of its members. Key facts about demography and mobility confirm that personal travel 
behaviour is conditioned by household structure, age, and residential location. Different geo-
demographic demonstrations relying on totally disaggregate analyses of HTS data have 
revealed consistent spatial phenomena over time, such as demography and travel 
behaviours (Chapleau and Morency, 2004). In Figure 1 below, certain spatial trends may be 
observed: 
 

• A proportional relationship between a household’s distance from the CBD and 
its size. In general, one-person households live in the central districts whilst 
family-households prefer suburban areas ; 

• An inversely proportional relationship between distance from CBD and the 
transit share; transit share is higher in the central districts while it is basically 
insignificant in suburban areas. 
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“The simultaneous examination of demographic and mobility indicators 
furthers the rendering of urban interactions. The major attributes retained 
for this analysis are synthesised in the following table (Table 1). Hence, 
Chernoff faces are used to compare the features of each region for the 
1987 and 1998 Origin-Destination surveys (10-years evolution). This table 
also describes the features used in the Chernoff faces to illustrate the 
extent of each mobility or demographic attribute. The statistical technique 
allows easy detection of the similarities and differences between regions 
and time periods. It also permits the five detailed comparisons between 
specific features. Figure 2 presents the corresponding Chernoff faces. The 
heavy trends are rapidly detected.” (Chapleau and Morency, 2004) 

For data dissemination purposes, the GMA is traditionally separated in eight geopolitical 
significant regions like those in Figure 2. Theses analytical regions will be used throughout 
this paper as spatial units for the purpose of presenting analysis results. 
 

 
Figure 1- 3D visualisation of spatial processes: household size and transit share [Chapleau and Morency, 2004] 
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Table 1- Features of the Chernoff faces: 17 attributes associated with the eight analysis region of the GMA 
(comparable scale for the two surveys) [Chapleau and Morency, 2004] 

 
 

 
Figure 2- Chernoff faces for the eight analytical regions of the GMA - data from the 1987 and 1998 Origin 

Destination surveys [in Chapleau and Morency, 2004] 

Conceptual Overview 

From acknowledged geodemographic confirmations, a new method of determining the 
weights given to travel survey observation units was explored for the 2008 Montreal HTS, 
with the aim of preserving consistency between household and person units. Figure 3 
conceptually presents an overview of HTS concepts. 
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Figure 3- Conceptual schema and objects of the Households Travel Survey background 

To achieve HTS data calibration, an iterative proportional fitting (IPF) procedure is proposed 
in this paper. First presented for estimating contingency table from known marginal 
distributions (Deming and Stephan, 1940), IPF is now used in diverse application domains 
(Norman, 1999). In transportation engineering, the IPF occurs during distribution of the 
origin-destination matrix as part of the standard transport modelling process (Ortuzar and 
Willumsen, 2006). In travel survey weighting, the IPF procedure is usually applied individually 
to household and to person level (Stopher et al., 2006). IPF has also found use in techniques 
developed for the generation of synthetic populations as part of the microsimulation of travel 
behaviour (Beckman et al., 1996). Unfortunately, the IPF procedure used in creation of 
synthesis population reconstructs joint distributions at household or person-level attributes 
without guarantee for consistency with the other observation unit. More recently, a number of 
studies in population synthesis note this problem (Guo and Baht, 2007; Arentze et al., 2007; 
Ye et al., 2009). Along these lines, an IPF heuristic so-called Iterative Proportional Updating 
(IPU), and similar at the one uses in this paper, is proposed by Ye et al. (2009). The aim of 
IPU is to generate household synthetic population with simultaneous consideration of 
household and persons attributes. 
 
This paper is structured as follows: The first section documents the 2008 Montreal HTS 
sample composition and biases by a spatial comparison with reference population data. 
Secondly, the Iterative Proportional Fitting procedure and alternative weighting scenarios are 
described. This section also offers an overview of weighting statistics and visualizations. 
Finally, a discussion of the weighting scenarios and future analyses is presented. 
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2008 OD TRAVEL SURVEY SAMPLE DIAGNOSTIC AND BIAS 

Over a period of 72 days (September 2 to December 19, 2008), nearly 220,000 phone calls 
were necessary to produce 66,100 completed and validated weekday interviews. Figure 4 
illustrates the number of households surveyed each day of the HTS, as well as the 
percentages represented by region. Under ideal circumstances these values would remain 
constant throughout the survey. Figure 4 highlights the non-uniformity of the sample rate 
achieved: temporally, and spatially. During the first month we are able to observe a steady 
rise in the number of completed interviews, whilst the team members honed their 
interviewing skills and telephone manner and the lack of qualified interviewers was 
redressed. During the last week of the interview period, previsions in the survey design 
ensured that the team direct its attention to those sectors of which an insufficient number of 
households have been contacted. By the end of the survey period, that minimum number of 
households is surpassed for each sector of the central Montreal Urban Community (MUC) 
region. 

 
Figure 4 – Week day variability of sample and completed households proportion by region (2008 travel survey) 

The refusal rate was about 40.4% (based on eligible households), a significant increase 
since the first computer assisted and monitored OD travel survey in 1998. A classification of 
the interviews processed during the last three OD travel surveys is shown in Table 2. It 
shows the rising inherent difficulties to establish contact with households. This phenomenon 
is consistent with general tendencies observed in telephone surveys (Stopher, 2007; Tuckel, 
2001). Another element to be considered in the evaluation of refusal rates is the interviewers’ 
experience. Analysis of the performance of the interviewers from the 1998 HTS found that 
the level of experience of the interviewers correlated with the refusal rates (Chapleau, 2003). 
Over the course of the surveys, as the interviewers gained experience they obtained a lower 
rate of refusal. 
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In addition, a significant increase in the number of calls in 2008 that was “screened-out”. The 
only change in methodology for the 2008 survey that may help to explain this occurrence is 
the phone number screening system undertaken by the firm hired to complete the interviews. 
Phone numbers deemed ineligible by the screening procedure were not contacted by 
interviewer and validity of screened out units has not been confirmed by human. 
  
Table 2- State of Montreal 1998, 2003 and 2008 OD survey sample (weekday) 

 
With regards to the localisation of refused and incomplete calls, a correlation has been 
shown to exist between the rate of these calls and household’s socio-demographic attributes. 
The main spoken language and the average income are two example characteristics, and 
indeed for the 1998 HTS (Chapleau, 2003) it was observed that refusal and incomplete call 
rates correlated negatively with the French-speaking population and correlated positively with 
the English-speaking population and the more wealthy sectors. Consistent with this 
observation is Figure 5, which conveys (at left) higher refusal rates in the sectors recognised 
as majority Anglophone (e.g. those in the Montreal West Island). Figure 5 also conveys (at 
right) a higher rate of incomplete calls mainly on the Island of Montreal, an area known for its 
multi-ethnicity and hence a slight predisposition for language difficulties. 
 

Figure 5 – Spatial distribution of refusals and incompletes rates (2008 travel survey)  

Total units used in sample       
(phone numbers)

Eligible units 90 763 81.8% 131 235 77.7% 137 108 62.0%
Completed households 65 227 71.9% 70 418 53.7% 66 100 48.2%

Refusals 19 273 21.2% 48 910 37.3% 55 445 40.4%
Breakoffs/Incompletes  (1) 6 263 6.9% 11 907 9.1% 15 563 11.4%

Eligibility unknown (2) 13 437 12.1% 21 528 12.7% 43 566 19.7%
Screened out units (3) 6 738 6.1% 16 194 9.6% 40 528 18.3%
(1) Respondent not available, Appointment, Missed appointment, language barrier, breakoff

(2) Answering machine, No answer, Line busy
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Household sample biases 

In this section, sample biases are considered by performing a spatial comparison of the 
population reconstructed from survey data versus the reference population. The spatial 
distribution of households according to their size is depicted in Figure 6, with classification by 
households of 1, 2, 3 and 4 or more persons. As is often observed in telephone survey, 1-
person households are under-represented. For the 2008 Survey, although the overall sample 
of households constitutes 4.16% of the entire territory, only 3.55% of 1-person households 
were contacted. 
 
Another observation that can be made with reference to Figure 6 is the consistent 
underestimation across all household categories in specific sectors. This underestimation is 
a consequence of a municipal confusion in the sample units provided by the survey sampler. 
This resulted in a reduced number of households surveyed from those sectors, since 
households believed to be located in the particular sectors were actually located elsewhere. 
This type of sampling error remains difficult to correct when discovered post-survey. 
 
 

 
Figure 6 – Sample households by municipality sectors with classification by persons/HH. 
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A different perspective is given by assessing the combined population of the surveyed 
households relative to the total reference population of the HTS. To more accurately assess 
what biases pertaining to individuals are inherent at the scale of the household, every 
individual who is surveyed is given a weighted score. This weight measures the 
representativeness of a given individual’s household as a function of its size and sector. 
Figure 7 captures one such population comparison, spatially distributed, and highlights an 
underestimation of children and young adults (0-39 y.o.) compared to older adults (40+ y.o.). 
More precisely, a clear underrated of persons aged 25-39 y.o. can be seen across the 
territory, while persons aged between 15 and 24 are mostly underestimated in the central 
region (Downtown and surrounding areas). In Figure 8, a more detailed comparison is made 
between the demographic structures of the population reconstructed from HTS data (colored 
histogram) and the reference population (hollow histogram), with differentiation of gender 
and segmentation by cohorts of five years. The structure of the entire survey territory and of 
each great analysis region is presented side-by-side to illustrate the influence of the location 
of a place of residence. 
 
This is the first time in the history of the Montreal HTS that young adult part of the population 
finds itself underestimated to such an extent. Amongst the hypotheses that may account for 
this bias is an increased prevalence of households foregoing fixed-line telephones in favor of 
their cell phones. These households were not part of the telephone sample supplied by the 
provider. Further discussion of the cell-phone only household and other related telephone 
survey phenomena may be found in other works (Keeter and Kennedy, 2006 ; Stopher and 
Greaves, 2007). 
   
An annual survey conducted since 1998 by Statistics Canada (Statistics Canada, 2009) adds 
weight to this hypothesis. The Residential Telephone Service Survey aims to record 
telephone penetration rates across the country. Available statistics are given per province, 
with coverage of rural areas. In December 2008, 65.5% of households in the Province of 
Quebec used at least one cell phone. An estimated 6.7% used only cell phones as their form 
of communication, compared with 2.2% in 2003. Of most relevance to the current discussion 
is that the rate of young — i.e. comprised solely of 18-34 year olds — cell-phone only 
households approaches 25%. Moreover, Statistics Canada (2006) reveals that households in 
urbanised regions such as Montreal area are most likely to be those with cell phones only. In 
2005, this household proportion was around 6.4% in GMA but in 2008 had rise to 8.1%. 
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Figure 7 – Spatial distribution (by age group) of population difference (%) between census and OD travel survey 

population weighted by household size stratification 

Figure 8 – Demographic profile by five years cohort of person sample and comparison with census population 
(2008 OD travel survey person sample and 2006 Canadian census) 
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IPF PROCEDURE AS TRIPS WEIGHTING METHOD  

The aim of the weighting method investigated for the 2008 travel survey is to lessen the 
discrepancies between the survey sample and the reference population whilst maintaining 
consistency between the weights assigned to the household and person survey units. To 
achieve this ambition, a calibration of the weights is performed by an iterative proportional 
fitting (IPF) procedure that recreates distributions of household and person units 
simultaneously. Ultimately, trips performed by a household are given the same weighting 
factor as the household.  

Population reference data 

The available reference databases (2006 Canadian census) provide information on total 
population demographic distribution by 5-year cohorts and enumeration of private 
households by number of occupants (1, 2, 3, 4-5 and 6+ persons). However, a problem is 
encountered when attempting to unify these two census populations. The Canadian census 
contains data on the distribution of private households by size, but the demographic data 
(age and gender distribution) is presented only for the total population, which includes 
persons in private and collective households (collective household refers to residents 
occupying lodging or rooming houses, hotels, motels, hospitals, staff residences, jails, 
missions, and so on..). A difference of 1.5%, or nearly 60 000 persons, exists between the 
two population universes for the GMA. Historically, Montreal HTSs have always produced a 
reconstructed population without concern for this difference. To preserve comparability of the 
2008 reference population with those of earlier HTSs, the demographic distribution of 
persons in collective households is thus considered with an identical demographic 
distribution to those of private households. 

Weighting algorithm 

The applied weighting method uses an iterative proportional fitting algorithm based on the 
classic Furness type growth factor method (equations 1 to 3). This iterative algorithm 
performs a calibration on margins by repeated application of growth factors to household 
weights. This is done in such a way as to simultaneously reproduce the distribution of 
households across household size and distribution of persons by age group. At each 
iteration, the algorithm alternates between adjusting a row (person-level) and adjusting a 
column (household-level) until a solution satisfies a convergence constraint (after a 
respectable number of iterations). Minimisation of squared error (MSE) was the convergence 
constraint chosen for our analysis, but this constraint can be expressed in a multitude of 
fashions. 
 
A precise reconstruction of household distribution is possible upon the termination of the 
algorithm with a set of proportional adjustment values for each household. The adjustment 
procedure is applied for each of the 107 spatial units sampled during the HTS. These units 
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correspond to the 107 municipality sectors, the preferred units for disseminating HTS results 
in the GMA community. 

Furness equations 
 

ܶԢ௜௝ ൌ ௜ܶ௝ܽ௜ ௝ܾ (1) 

 

ܽ௜ ൌ ை೔
∑ ்೔ೕ೔

 (2)  ݅׊ 

 

௝ܾ ൌ ஽ೕ
∑ ்೔ೕೕ

 (3)  ݆׊ 

 
Table 3- Initial weighted population matrix and Furness procedure schematisation 

 
The application of this procedure relies upon a computational processing of the surveyed 
households. Table 4 is a tabular representation of the data being processed by the 
procedure for a specific sector. Each household is handled individually and categorised 
against a typology of households defined by the household’s structure (number and age of 
residents). The typology selected distinguishes a total of 393 categories of household across 
the GMA for the 2008 HTS, based on a division of all interviewed households according to 
size (1 person, 2 persons, 3 persons and 4+ persons) and age group (A: 0-14 y.o., B: 15-24 
y.o., C: 25-39 y.o., D: 40-64 y.o., E: 65+ y.o.). Such a division ensures a sufficient number of 
observations per cell for the 107 weighted sector and prevents empty cells. To illustrate the 
labelling of a given household, “1A1C” denotes a household of two persons and composed of 
one person from group A (i.e. between 0 and 14 y.o.) and another person from group C 
(between 25 and 39 y.o.). The number of distinct categories of household represented per 
sector averages between 20 (sector 141, Senneville) and 117 (sector 118, Montreal North). 
Ultimately all of the households and the persons from the households associated with a 
given household category and sector receive the same weighting factor. Application of the 
IPF algorithm for the 2008 Montreal HTS results in approximately 7000 different weighting 
factors. Finally, a proportional person’s weight adjustment is done to recreate the census 
total population universe. 
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Table 4 – Example of individual household treatment for factorisation by IPF (Example of sector 121-Outremont) 

 

Initial weights 

To initialize the algorithm a first solution is required, which is obtained by reconstructing the 
population with a weighting factor that is the ratio of the number of private households by 
size group from census population to the total number of surveyed households. These 
weights reproduce the distribution of private households as a function of their size, and a 
population divided into five pre-determined age groups. This constitutes the initialization step. 

Weight trimming 

The unconstrained application of the iterative proportional fitting (IPF) method outlined above 
may produce weights for some sectors exceeding an acceptable value in relation to sampling 
rates. For instance, some weights reach in excess of 300 while a sample size of around 4% 
would suggest an approximate weight to be around 25. To restrain weight variability a 
constraint is imposed upon them. Two scenarios are explored, where the weights are kept 
within a plus/minus value of the initial weight: 

• FEXP25: IPF method with weights limited within initial weight ±25%;  

• FEXP50: IPF method with weights limited within initial weight ±50%. 

HH
_I
D

HH
_S
EC
TO
R

HH
 C
AT
EG
OR

IE
HH

_S
IZ
E

HH
_1
p

HH
_2
p

HH
_3
p

HH
_4
pm

or
e

ag
e 
gr
ou
p 
A

ag
e 
gr
ou
p 
B

ag
e 
gr
ou
p 
C

ag
e 
gr
ou
p 
D

ag
e 
gr
ou
p 
E

IN
IT
AL
 w
ei
gh
t

FE
XP
 it
er
at
io
n 
k 

(k
=1
)

FE
XP
 it
er
at
io
n 

k+
1

10317 121 1E 1 1 0 0 0 0 0 0 0 1 28.45 28.45 26.73
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10903 121 3A2D 5 0 0 0 1 3 0 0 2 0 22.08 22.08 15.73
11137 121 5A2C 7 0 0 0 1 5 0 2 0 0 22.08 22.08 24.43
12999 121 1C 1 1 0 0 0 0 0 1 0 0 28.45 28.45 41.79
13589 121 1C2E 3 0 0 1 0 0 0 1 0 2 23.39 23.39 24.11

14561 121 2E 2 0 1 0 0 0 0 0 0 2 21.19 21.19 18.69
15891 121 1E 1 1 0 0 0 0 0 0 0 1 28.45 28.45 26.73
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18456 121 2D 2 0 1 0 0 0 0 0 2 0 21.19 21.19 18.82
Total weigthed HHs (HTS) 3 528 3 009 1 333 1 855 4 504 3 049 4 306 7 688 3 408 Total weigthed persons (HTS)
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Evaluation of weighting scenario 

In this section, different examples of weighting statistics to evaluate scenarios are 
summarising. First, for each scenario, the population reconstruction matrix of the GMA is 
presented (Table 5 and Table 7), as well as the difference between the solution offered by 
the particular scenario and the initial weights solution (Table 6 and Table 8).  
 
Table 5 – Population matrix result of scenario FEXP_25 (trimming at ±25% of initial weight) 

 
 

Table 6 – Population cells adjustment (scenario FEXP_25) 

 
 
Table 7 – Population matrix result of scenario FEXP_50 (trimming at ±50% of initial weight) 
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260 908 10 228 25.51 3 132 481 127 062 194 979 291 604 36 637 782 762
334 124 13 590 24.59 4+ 500 084 262 856 285 762 402 741 21 961 1 473 404

Population Travel survey 653 387 466 957 788 194 1 406 204 539 116 3 853 859
Total Population (Census) 672 800 496 540 827 064 1 404 259 539 156 3 939 819

Difference ‐19 413 ‐29 583 ‐38 870 1 945 ‐40 ‐85 960
Difference (%) ‐2.89% ‐5.96% ‐4.70% 0.14% ‐0.01% ‐2.18%
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Table 8 – Population cells adjustment (scenario FEXP_50) 

 
Figure 9 compares distributions of household’s weight estimated in scenario FEXP50 and 
initial IPF weights. Weighted person shares are illustrated by household size where age 
group are marked (Figure 10 and Figure 11). Theses figures help to distinguish household’s 
category and person’s group adjustments and the impact of lessening weight constraints on 
weight variability. 
 
Figure 12 shows the resultant population following adjustment via the weighting method 
(scenario FEXP50). This map can be juxtaposed with Figure 7, which shows the same 
population derived from the sample but before application of IPF correction. Note the more 
uniform adherence to the reference population by the reconstructed population. A difficulty in 
reproducing a handful of groups still remains, such as young adults (15-24 y.o.) in the 
Downtown district and certain groups from sectors with sampling errors or a low population. 
More detailed demographic (5 y.o. cohorts) profile reconstructed by IPF procedure is shown 
at Figure 13. 

 
Figure 9 - Distribution of household’s weight by HH size (scenario FEXP50) and variability statistics 
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Figure 10- Distribution of person’s weight categorized by household size and group age (scenario FEXP25_A) 

 
Figure 11- Distribution of person’s weight categorized by household size and group age (scenario FEXP50_A) 
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Figure 12 – Spatial distribution (by age group) of population difference (%) between census and OD travel survey 

population weighted by scenario FEXP_50A 
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Figure 13 – Demographic profile by five years cohort of weighted persons and comparison with census population 
(OD survey weighted persons and 2006 Canadian census) 
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age groups
00‐14 y.o. 672 800 666 950 ‐5 850 ‐0.9%
15‐24 y.o. 496 540 477 231 ‐19 309 ‐3.9%
25‐39 y.o. 827 064 806 294 ‐20 770 ‐2.5%
40‐64 y.o. 1 404 259 1 437 246 32 987 2.3%
65 y.o. and + 539 156 552 102 12 946 2.4%

Total pop. 3 939 819 3 939 823 4 0.0%

Census 
persons

OD  
persons

Diff. Diff. %

age groups
00‐14 y.o. 672 800 671 190 ‐1 610 ‐0.2%
15‐24 y.o. 496 540 490 114 ‐6 426 ‐1.3%
25‐39 y.o. 827 064 824 950 ‐2 114 ‐0.3%
40‐64 y.o. 1 404 259 1 412 167 7 908 0.6%
65 y.o. and + 539 156 541 460 2 304 0.4%

Total pop. 3 939 819 3 939 881 62 0.0%

Census 
persons

OD  
persons

Diff. Diff. %
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At the level of aggregation of geopolitical significant regions, weighting impacts on general 
indicators are documented below in Table 9 at household, person and trip-level. Differences 
between indicators of the FEXP50 scenario and the initial survey sample are evaluated. In 
short, it can be seen that the weighting procedure reveals change to mobility indicators aside 
from bringing about a population that is slightly younger (mean age decreases of 1.24)  and 
with fractionally altered modal patterns (transit share increases of 1.19). Greater indicators 
changes are perceived in central regions (CBD and Central MUC). 
 
 
Table 9 – General indicator differences between FEXP_50 weighting strategy and survey sample 
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‐ OD travel survey 2008  ‐             
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Cars/Household ‐0.061 ‐0.034 ‐0.001 ‐0.067 ‐0.038 ‐0.035 ‐0.053 ‐0.062 1.373 1.310 ‐0.063
Persons/Household ‐0.076 ‐0.090 0.036 ‐0.053 ‐0.027 ‐0.052 ‐0.045 ‐0.062 2.399 2.333 ‐0.066

% 1 person HH 6.61% 5.44% 0.81% 4.55% 4.18% 3.82% 4.05% 4.11% 26.71% 31.45% 4.74%
% 4 persons and + HH ‐0.24% ‐1.13% 1.07% ‐0.24% 0.20% ‐1.22% ‐0.63% ‐1.47% 21.13% 20.19% ‐0.94%
% no car household 3.50% 2.99% 0.36% 1.74% 1.07% 0.85% 0.74% 1.04% 18.55% 20.86% 2.31%

% household: < 20 000$ / year 2.04% 1.53% 0.08% 1.11% 0.58% 0.50% 0.42% 1.31% 15.25% 16.48% 1.23%
% household: 20 000$ ‐60 000$/ year 1.33% 1.07% 0.20% 0.85% 0.91% 0.59% ‐0.67% ‐0.25% 45.80% 46.27% 0.47%
% household.: 60 000$ ‐100 000$/ y. ‐1.13% ‐1.29% ‐0.31% ‐0.59% ‐0.72% ‐0.51% 0.06% ‐0.54% 24.77% 23.87% ‐0.90%

% household: > 100 000$ / year ‐2.23% ‐1.31% 0.03% ‐1.38% ‐0.77% ‐0.58% 0.19% ‐0.52% 14.19% 13.38% ‐0.81%

Car/person ‐0.021 0.002 ‐0.008 ‐0.015 ‐0.009 ‐0.001 ‐0.009 ‐0.008 0.572 0.561 ‐0.011
Ratio Men/Women 0.011 ‐0.019 ‐0.009 ‐0.014 ‐0.011 ‐0.005 ‐0.013 ‐0.010 0.943 0.929 ‐0.014

mean age ‐2.89 ‐1.08 ‐2.22 ‐1.47 ‐1.70 ‐1.24 ‐1.31 ‐0.67 40.05 38.81 ‐1.24
% 00‐15 years old ‐0.67% 0.10% 1.93% 1.44% 1.67% 1.24% 1.38% 0.55% 17.56% 18.40% 0.84%

% 65 years old and + ‐3.39% ‐0.71% ‐2.87% ‐1.03% ‐1.39% ‐1.30% ‐1.04% ‐0.25% 14.72% 13.73% ‐0.99%
% workers 1.64% 0.72% 0.88% 0.56% 0.30% 0.88% 0.88% 0.57% 35.93% 36.63% 0.70%
% students 2.21% 0.86% 1.35% 0.51% 1.62% 0.31% 1.00% 0.52% 18.68% 19.51% 0.82%
% others ‐2.21% ‐0.29% ‐1.17% ‐0.71% ‐0.87% ‐0.59% ‐0.61% ‐0.23% 22.92% 22.38% ‐0.54%
% no trip ‐1.64% ‐1.29% ‐1.06% ‐0.36% ‐1.05% ‐0.59% ‐1.28% ‐0.86% 22.47% 21.48% ‐0.99%

% car owners (16 y.o. and +) ‐2.39% ‐0.87% 0.32% 0.05% ‐0.01% 0.54% 0.36% ‐0.16% 63.70% 62.89% ‐0.81%
% car licence (16 y.o. and +) ‐0.44% ‐0.72% 0.31% ‐0.19% ‐0.14% 0.18% ‐0.04% ‐0.45% 80.50% 79.85% ‐0.65%

% Transit users 2.04% 1.67% 0.97% 0.44% 0.67% 0.15% 0.27% 0.34% 16.28% 17.46% 1.18%

trips/person 0.046 0.039 0.034 0.013 0.043 0.024 0.046 0.031 2.036 2.072 0.036
motorised trips/person ‐0.018 0.025 0.029 0.010 0.032 0.023 0.035 0.019 1.771 1.791 0.020

car trips/person ‐0.058 ‐0.012 0.008 ‐0.004 0.009 0.016 0.024 0.014 1.320 1.314 ‐0.006
Transit trips/person 0.041 0.037 0.020 0.010 0.012 0.001 0.004 0.006 0.296 0.320 0.025
Work trips/person 0.014 0.008 0.008 0.005 0.004 0.009 0.010 0.006 0.390 0.397 0.007
Study trips/person 0.027 0.010 0.015 0.006 0.018 0.003 0.012 0.006 0.200 0.209 0.009

leisure trips/person 0.012 0.005 ‐0.001 ‐0.002 0.000 ‐0.002 0.001 0.000 0.139 0.140 0.002
shopping trips/person ‐0.007 0.000 ‐0.008 ‐0.004 ‐0.006 ‐0.002 0.000 0.000 0.159 0.158 ‐0.001

others trips/person ‐0.024 ‐0.001 0.005 0.004 0.009 0.009 0.005 0.005 0.247 0.250 0.004
CDB trips/person 0.050 0.009 0.001 ‐0.001 0.002 0.002 0.003 0.003 0.149 0.159 0.011

% Transit trips/ motorised trips 3.89% 1.69% 0.75% 0.45% 0.35% ‐0.09% 0.16% 0.26% 16.70% 17.89% 1.19%
% Home based trips 0.21% ‐0.03% ‐0.07% ‐0.11% ‐0.09% ‐0.23% ‐0.22% ‐0.17% 46.83% 46.69% ‐0.14%
% back home trips 0.10% 0.00% ‐0.01% ‐0.10% ‐0.07% ‐0.19% ‐0.17% ‐0.14% 46.32% 46.22% ‐0.10%

% intermediate trips ‐0.31% 0.03% 0.09% 0.21% 0.15% 0.42% 0.39% 0.31% 6.85% 7.09% 0.24%
% AM peak trips (6:00 to 8:59) 0.06% ‐0.05% 0.73% 0.39% 0.62% 0.39% 0.38% 0.17% 24.81% 25.04% 0.23%

% PM peaks trips (15:30  to 18:29) 0.11% ‐0.03% 0.32% 0.20% 0.22% 0.35% 0.33% 0.16% 28.58% 28.75% 0.18%
trip distance (euclidean) ‐0.02 ‐0.03 ‐0.03 ‐0.11 ‐0.09 ‐0.03 ‐0.36 ‐0.33 8.018 7.747 ‐0.272

TRIPS

PERSONS

HOUSEHOLDS
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Weight adjustments of persons to preserve comparability 

As stated earlier, the proposed weighting method enables an exact reconstruction of the 
household universe with proper distribution of household size and demographic structure. 
However, when regrouped into 5-year cohorts as per Figure 13, the weighting method fails to 
sufficiently redress the marked underestimation of certain groups of the population, in 
particular young adults between 20 and 39. By relaxing the main constraint of the IPF 
algorithm, a more faithful reconstruction of the aforementioned population groups may be 
performed, but at the cost of bringing about an explosion in value of the weights. To ensure a 
level of comparability across the series of surveys, an adjustment of the weights on people is 
applied. This adjustment enables the reconstruction of the reference population, in age 
cohorts of 5 or 10 years, of the 107 municipal sectors. It should be noted that this procedure 
generates a distinct weight for each member of the household, instead of the IPF method 
that generates a unique weight for the household and its occupants. 
 
The adjusted weighting factor of a person (FACPER) belonging to household M is 
determined by the product of the weighting factor of her household (FEXP) and the 
adjustment factor Faj  acting for residence S, age cohort C and gender G of the person. 
 

ீ,ெ,஼ܴܧܲܥܣܨ ൌ ܺܧܨ ெܲ כ ܽܨ ௌ݆,஼,ீ 
 

The adjustment factor corresponds to the ratio between the reference population (census 
2006) and the population reconstructed by the household weighting factor for the sector, 
cohort and gender concerned. 

ீ,ௌ,஼݆ܽܨ ൌ
ீ,ௌ,஼ ݊݋݅ݐ݈ܽݑ݌݋݌ ݈ܽݐ݋ܶ ݏݑݏ݊݁ܥ

∑ ܺܧܨ ெܲௌ,஼,ீ
 

 
The age groups used in the establishment of the adjustment factors are 5-year or 10-year 
cohorts for persons less than 70, and a single group for persons aged 70 and older. To assist 
age stratification choice, Figure 14 shows the census distribution of the residents of all 107 
sectors (grouped by analysis region) with separation into gender and 5-year cohorts. Based 
on person enumeration per cohort and the assumption of a perfect sample expected, it is 
possible to determine the probability that a certain population groups have been inadequately 
sampled. For a five percent sample size target and an expected number of at least thirty 
observations, a theoretical minimum of six-hundred persons as population is thus required by 
gender-cohort to ensure a good level of representativeness. In Figure 14, these groups not 
satisfying this requirement are marked in red. For those municipal sectors where the number 
of observations taken was insufficient (31 out of 107), the age cohort size has been enlarged 
to 10 years.  
 
 
 



Weighting Method of Household Travel Survey to Alleviate Discrepancies in Transport Planning Models 
CHAPLEAU, Robert; PICHÉ, Daniel 

 
12th WCTR, July 11-15, 2010 – Lisbon, Portugal 

 
20 

 
Figure 14- Visualisation of person 5 years cohorts with insufficient population for each municipality sector 

regrouped by analytical region 

CONCLUSIONS 

Household travel survey is becoming more and more perilous when population behavior 
representativeness has to be confirmed. In particular, household samples obtained by a 
randomly selected residential phone list are subjected to under-representation of several 
categories of peoples. Singles, seniors, young adults, affluent people are not easily reached 
or ready to participate to a travel survey very often oriented to promote public transport. 
 
Notwithstanding these difficulties, the paper has presented the application of an iterative 
proportional fitting method to ensure proper similar weights to persons and trips belonging to 
the same household. It ensures coherence and consistency in the enumeration of people 
and trips. Based on well-known travel behavior categories of households (composition of 

SECTEUR R8 NOM POPTOT FEMMES FEM00FEM05FEM10FEM15FEM20FEM25FEM30FEM35FEM40FEM45FEM50FEM55FEM60FEM65FEM70FEM75FEM80FEM85HOMMHOM0HOM0HOM1HOM1HOM2HOM2HOM3HOM3HOM4HOM4HOM5HOM5HOM6HOM6HOM7HOM7HOM8HOM8
102 1 Montréal : Centre‐ville périphérique 57210 25948 739 495 525 1192 4195 3751 2469 1588 1333 1350 1506 1510 1367 997 814 803 637 677 31262 780 455 510 1247 4391 4509 3380 2631 2408 2064 2098 1921 1502 1071 904 665 441 285
101 1 Montréal : Centre‐ville 15422 6722 192 187 177 264 816 875 573 425 340 397 444 430 339 305 224 281 196 257 8700 274 224 194 317 878 1035 874 707 769 729 649 624 512 318 245 195 92 64
108 2 Montréal : Ahuntsic 126607 66439 3321 2980 3036 3100 4133 4879 4539 4478 4498 4802 4493 4126 3499 3085 3269 3148 2531 2522 60168 3488 3175 3244 3205 3914 4500 4716 5189 4943 4698 4105 3513 2799 2320 2281 1998 1285 795
107 2 Montréal : Villeray 123999 62797 3382 2807 2579 2647 5684 8018 5801 4609 4308 4194 3709 3200 2488 2273 2294 2060 1530 1214 61202 3398 2845 2889 2793 4793 7610 6228 5387 5218 4585 3882 3021 2293 1863 1718 1408 826 445
105 2 Montréal : Côte‐des‐Neiges 101800 53900 2965 2690 2655 2680 4750 5235 4555 4180 3640 3465 3155 2920 2350 2000 1850 1755 1545 1535 47905 3165 2745 2565 2630 4745 4830 4330 4010 3680 3110 2490 2415 1730 1395 1260 1130 965 680
110 2 Montréal : Rosemont 93134 49627 2118 1768 1977 1938 3552 4625 3792 3314 3631 3742 3712 2971 2407 2114 2233 2379 1899 1455 43507 2156 1755 1966 2073 2886 4162 3855 3583 3894 3618 3328 2670 1940 1496 1477 1302 856 490
106 2 Montréal : Plateau Mont‐Royal 86488 42740 1837 1409 1412 1346 4120 6913 4954 3516 3135 2899 2704 2269 1611 1076 1019 956 801 763 43748 1978 1457 1442 1355 3224 6631 5866 4411 3997 3307 2971 2437 1606 979 834 614 395 244
112 2 Montréal : Mercier 82935 43689 1668 1663 2025 2115 2785 2969 2385 2605 3169 3744 3614 3166 2676 2105 2251 2006 1558 1185 39246 1770 1710 2146 2245 2579 2915 2505 2695 3204 3495 3224 2681 2210 1691 1535 1421 825 395
103 2 Montréal : Sud‐Ouest 69371 35633 1688 1696 1849 1872 2770 3131 2864 2575 2640 2715 2516 2160 1655 1390 1310 1124 969 709 33738 1835 1697 1909 1911 2573 3038 2828 2743 2858 2868 2442 2086 1437 1141 916 726 480 250
104 2 Montréal : Notre‐Dame‐de‐Grâce 66089 35295 1718 1654 1728 1805 2575 2812 2802 2802 2669 2463 2448 2188 1678 1347 1157 1186 1071 1192 30794 1726 1737 1736 1751 2250 2530 2540 2768 2671 2312 2128 1869 1306 988 858 739 500 385
111 2 Montréal : Sud‐Est 63814 30673 1492 1157 1157 1457 3299 4099 2582 1892 2051 2081 2031 1556 1225 1025 1069 960 780 760 33141 1416 1198 1292 1462 3018 4732 3424 2695 2950 2770 2288 1816 1344 896 735 575 330 200
109 2 Montréal : Saint‐Michel 59314 31069 1849 1826 1770 1846 2241 2386 2166 2236 2256 2185 1995 1751 1425 1295 1295 1125 811 611 28245 1987 1832 1807 1772 2012 2073 2047 2308 2365 2149 1748 1473 1231 1027 947 742 455 270
124 2 Côte‐Saint‐Luc 31395 17215 720 750 775 805 785 765 830 910 955 885 980 1205 1050 960 980 1155 1270 1435 14180 740 805 835 865 770 670 715 825 845 785 820 1005 805 745 680 680 790 800
121 2 Montréal : Outremont 22897 12338 766 706 720 755 786 783 731 745 856 856 926 833 700 479 440 415 390 451 10559 735 769 794 784 718 750 684 604 733 704 803 733 524 335 344 220 165 160
122 2 Westmount 20494 11062 426 526 586 666 696 521 481 611 761 796 811 855 711 546 506 516 466 581 9432 390 575 615 655 730 485 415 475 615 690 640 782 580 520 400 395 235 235
120 2 Mont‐Royal 18933 9944 456 591 751 611 516 426 491 666 817 741 686 636 576 481 406 396 341 356 8989 531 671 706 661 561 381 356 536 716 681 656 574 476 386 391 326 215 165
123 2 Hampstead 6996 3618 210 235 250 245 215 155 190 245 285 275 240 278 250 165 115 115 75 75 3378 195 265 330 265 210 145 130 200 230 240 205 233 215 170 105 115 75 50
118 3 Montréal : Montréal‐Nord 83911 44970 2489 2362 2468 2445 2692 2957 2757 2892 2942 3002 2873 2744 2392 2249 2189 2154 1724 1639 38941 2585 2536 2509 2395 2499 2501 2495 2916 3096 2754 2488 2294 1898 1713 1606 1291 855 510
117 3 Montréal : Saint‐Léonard 71726 38018 2158 1831 1899 1665 2108 2611 2746 2786 2686 2533 2337 2485 2217 2267 2054 1695 1190 750 33708 2106 1985 1910 1748 1823 2250 2555 2894 2677 2224 1859 1938 1703 1758 1717 1372 799 390
114 3 Montréal : Rivière‐des‐Prairies 55528 28722 1379 1649 1883 1966 1817 1807 1733 2012 2265 2335 2137 1919 1364 1099 945 935 831 646 26806 1489 1674 2064 2219 1939 1734 1629 1829 2109 2104 1824 1735 1269 1019 799 665 420 285
113 3 Montréal : Pointe‐aux‐Trembles 49844 26082 944 1155 1565 1685 1696 1351 1320 1476 2192 2638 2272 1887 1456 1174 1035 1015 656 565 23762 996 1205 1604 1699 1603 1531 1176 1410 1965 2388 2089 1719 1328 980 854 675 375 165
116 3 Montréal : Anjou 40891 22046 970 961 1019 999 1115 1305 1344 1369 1515 1670 1635 1630 1480 1360 1334 1145 740 455 18845 978 988 1117 1023 1062 1148 1192 1306 1482 1487 1342 1255 1178 987 982 747 411 160
115 3 Montréal‐Est 3822 1841 75 100 110 105 125 140 105 130 130 171 161 129 80 70 65 70 55 20 1981 95 115 120 130 145 150 125 125 186 196 160 134 105 55 65 40 25 10
119 4 Montréal : Saint‐Laurent 84833 44521 2678 2397 2397 2229 2618 2959 3250 3294 3118 2914 2784 2630 2176 1877 1976 1991 1697 1536 40312 2749 2519 2494 2449 2684 2648 3048 3353 3163 2779 2452 2284 1807 1556 1486 1250 945 646
128 4 Montréal : LaSalle 74763 39740 1774 1736 1987 1969 2390 2668 2568 2703 2973 2997 2897 2786 2364 2040 1884 1735 1267 1002 35023 1882 1892 2097 2001 2107 2407 2372 2622 2792 2682 2467 2320 1923 1617 1597 1125 730 390
127 4 Montréal : Verdun 66078 34618 1559 1449 1494 1574 2230 3037 2716 2565 2647 2777 2561 2235 1825 1529 1380 1274 948 818 31460 1651 1426 1526 1537 2041 2850 2804 2664 2707 2614 2299 1991 1555 1170 1085 750 520 270
136 4 Montréal : Pierrefonds 59093 30587 1642 1947 2322 2067 1762 1711 1986 2425 2801 2601 2126 1777 1372 1172 1063 818 540 455 28506 1742 2123 2277 2127 1858 1568 1647 2169 2679 2513 2007 1687 1245 916 796 646 326 180
132 4 Dollard‐Des Ormeaux 48930 24893 1175 1440 1771 1846 1696 1305 1240 1661 2001 2106 2106 1911 1385 1015 795 645 405 390 24037 1260 1595 1930 1950 1965 1350 1180 1430 1815 1940 1800 1742 1375 975 720 525 310 175
129 4 Montréal : Lachine 36540 19266 919 884 1029 1024 1064 1289 1159 1248 1538 1618 1443 1223 994 798 754 803 699 780 17274 929 895 1076 1087 1027 1183 1183 1242 1520 1615 1395 1163 835 604 580 440 310 190
131 4 Pointe‐Claire 30161 15871 670 820 1040 1080 840 575 685 1025 1340 1365 1255 1086 755 635 645 685 770 600 14290 730 885 1105 1080 940 600 580 860 1205 1325 1165 985 745 525 470 435 380 275
137 4 Kirkland 20491 10526 455 714 854 959 734 330 385 719 1009 1124 944 754 480 335 230 205 160 135 9965 484 729 904 924 724 394 300 549 919 969 844 792 529 359 245 145 105 50
138 4 Beaconsfield 19194 9804 465 680 785 785 520 275 365 660 909 889 814 692 600 405 325 290 200 145 9390 509 719 799 784 544 285 275 569 789 819 744 712 579 424 344 260 155 80
130 4 Dorval, L'Île‐Dorval 18088 9467 365 416 531 551 581 521 536 621 761 791 691 643 576 416 401 406 380 280 8621 380 450 550 575 535 515 495 560 775 735 690 606 455 375 305 275 205 140
134 4 Montréal : L'Île‐Bizard 14325 7330 358 464 634 548 423 258 348 569 742 767 638 510 303 228 135 130 125 150 6995 340 521 627 617 456 255 290 431 687 762 662 496 331 200 150 85 50 35
133 4 Montréal : Roxboro 5948 3052 156 166 211 221 176 125 136 206 241 286 266 215 146 131 115 120 85 50 2896 151 186 211 226 211 136 130 176 226 251 236 225 141 105 95 95 70 25
140 4 Sainte‐Anne‐de‐Bellevue 5197 2531 145 165 190 155 180 160 170 246 236 200 155 119 105 70 70 65 60 40 2666 150 165 185 145 150 135 155 205 235 170 165 106 105 70 40 70 200 215
125 4 Montréal‐Ouest 5184 2664 140 180 195 210 150 90 105 150 239 249 239 212 150 105 75 70 70 35 2520 125 170 250 205 170 95 95 130 190 225 205 205 145 95 95 55 35 30
126 4 Montréal : Saint‐Pierre 4851 2498 150 120 170 180 165 165 175 220 215 190 185 153 120 70 70 80 40 30 2353 141 146 161 176 181 166 161 202 197 232 171 116 96 71 71 40 15 10
139 4 Baie‐D'Urfé 3902 1988 95 145 150 120 90 45 65 145 175 165 175 133 125 105 65 85 55 50 1914 95 145 155 145 110 45 40 95 160 160 155 144 125 95 95 75 45 30
135 4 Montréal : Sainte‐Geneviève 3265 1767 65 100 70 105 120 160 125 105 140 130 120 107 45 70 70 65 55 115 1498 80 70 105 95 130 140 110 110 125 95 105 93 50 55 40 45 25 25
141 4 Senneville 962 481 20 34 29 39 20 15 15 25 34 39 54 48 34 25 15 15 15 5 481 20 30 30 30 25 15 10 35 25 40 40 36 45 40 25 20 10 5
307 5 Longueuil : Saint‐Hubert 77028 39336 1756 2046 2757 2953 2385 2240 2275 2627 3541 3846 3204 3065 2131 1495 1155 820 560 480 37692 1775 2135 2950 2941 2568 2274 2223 2483 3315 3535 3100 2749 2154 1426 975 624 300 165
308 5 Brossard 71154 36614 1565 1680 2160 2350 2525 2235 2095 2365 2670 3035 3255 3134 2475 1735 1280 940 585 530 34540 1605 1810 2270 2575 2515 2340 2005 2115 2500 2640 2765 2810 2390 1670 1215 725 355 235
302 5 Longueuil : Longueuil Est 65699 34057 1619 1776 2070 2140 2323 2167 2009 2209 2795 3114 2861 2464 1970 1345 1097 816 606 676 31642 1696 1797 2102 2113 2329 2331 2038 2038 2499 2847 2648 2154 1766 1222 926 621 315 200
309 5 Boucherville 39062 20176 955 1035 1325 1185 970 745 1020 1255 1775 1890 1760 1596 1460 995 760 590 435 425 18886 980 1069 1354 1359 1059 755 830 1169 1559 1749 1614 1480 1324 975 690 525 245 150
301 5 Longueuil : Vieux‐Longueuil 34208 17986 696 597 702 827 1275 1322 1077 961 1161 1432 1473 1452 1167 898 882 867 687 510 16222 615 651 726 821 1179 1338 1149 1055 1274 1414 1329 1233 951 722 672 562 341 190
303 5 Longueuil : De Lyon 30162 15807 801 761 886 920 1230 1170 985 920 1120 1265 1250 1157 1045 760 566 436 305 230 14355 777 782 892 972 1117 1227 962 887 1157 1127 1032 901 866 636 471 329 145 75
304 5 Saint‐Lambert 21599 12069 485 520 604 554 430 365 510 694 879 874 869 856 899 714 704 684 659 769 9530 515 555 580 515 460 360 420 600 735 785 715 670 595 515 435 425 370 280
306 5 Longueuil : Greenfield Park 17084 8958 405 450 574 554 509 445 480 574 714 779 729 701 569 435 375 320 225 120 8126 394 459 544 614 499 519 409 544 738 659 644 556 514 364 304 200 115 50
305 5 Longueuil : LeMoyne 5149 2582 114 85 109 145 205 240 185 139 190 210 200 201 150 120 99 90 60 40 2567 110 135 145 145 195 250 210 195 195 220 195 152 140 85 90 60 30 15
403 6 Laval : Chomedey 75706 39538 1790 1886 2082 2131 2286 2505 2309 2669 2790 2780 2827 2663 2377 2153 2154 1880 1321 935 36168 1824 1899 2235 2185 2284 2340 2270 2524 2833 2703 2412 2430 2072 1811 1723 1388 826 409
406 6 Laval : Pont‐Viau, Laval‐des‐Rapides 75091 39318 1536 1715 2104 2194 2718 2735 2101 2294 2852 3088 2998 2591 2354 1960 2025 1685 1314 1054 35773 1554 1894 2199 2235 2602 2673 2082 2257 2793 2939 2659 2329 1998 1664 1505 1245 765 380
404 6 Laval : Sainte‐Rose, Fabreville 58519 29848 1638 1882 2322 2056 1537 1523 2022 2457 2906 2816 2282 1828 1503 1000 750 626 375 325 28671 1705 1986 2314 2173 1742 1377 1782 2223 2817 2718 2209 1787 1326 1002 720 460 220 110
405 6 Laval : Vimont, Auteuil 50495 25803 1236 1456 1961 1896 1546 1270 1506 1881 2501 2677 2007 1561 1255 1005 905 590 320 230 24692 1251 1490 2020 1985 1630 1297 1396 1700 2281 2550 1925 1553 1175 820 814 480 235 90
402 6 Laval : Sainte‐Dorothée, Laval‐sur‐le‐lac 31299 15863 1227 1114 1173 988 732 841 1376 1528 1549 1359 947 762 636 486 430 305 220 190 15436 1284 1203 1214 969 740 755 1180 1424 1509 1358 1004 781 624 480 391 265 150 105
407 6 Laval : Duvernay, Saint‐Vincent‐de‐Paul 27017 13683 479 672 807 797 722 583 582 782 1102 1171 1042 934 941 817 802 722 469 259 13334 536 712 827 837 822 702 647 897 1137 1147 967 874 791 721 721 566 310 120
408 6 Laval : Saint‐François 26079 13092 780 835 1075 980 685 705 880 1066 1230 1234 990 719 615 374 344 260 165 155 12987 807 867 1092 982 756 691 797 1007 1252 1257 956 817 621 400 300 225 115 45
401 6 Laval : Ouest 24503 12351 652 762 958 842 552 742 857 977 1289 1134 822 742 547 442 331 286 200 216 12152 719 774 919 894 649 689 799 994 1260 1159 869 759 559 374 300 205 135 95
611 7 Repentigny, Charlemagne 81831 41960 1665 2145 3160 3175 2145 2065 2230 2785 3895 4265 3560 2975 2440 1680 1435 1130 735 475 39871 1785 2320 3270 3250 2515 1995 2020 2370 3550 4010 3455 2766 2345 1485 1185 895 455 200
661 7 Saint‐Jérôme 63729 33174 1275 1505 1985 2135 2035 1850 1780 1950 2700 2835 2540 2364 2035 1675 1460 1320 995 735 30555 1415 1581 2101 2106 2081 1976 1721 1976 2501 2711 2376 1989 1826 1350 1150 905 520 270
622 7 Terrebonne : Terrebonne (ex‐municipalité) 48200 24538 1235 1294 1825 1810 1370 1555 1663 1664 2254 2394 1915 1662 1250 900 689 484 334 240 23662 1295 1405 1878 1918 1497 1538 1544 1514 2068 2228 1893 1568 1303 714 604 415 195 85
643 7 Blainville 46493 23452 1726 2061 2161 1620 980 1270 1886 2346 2661 2061 1435 1035 825 560 410 225 125 65 23041 1775 2005 2220 1685 1040 1050 1665 2135 2625 2220 1415 1096 835 550 365 205 100 55
631 7 Saint‐Eustache 42062 21703 1015 1135 1510 1475 1215 1250 1310 1410 1840 2035 1790 1553 1235 795 730 615 425 365 20359 1060 1190 1555 1580 1285 1200 1200 1310 1785 1790 1705 1474 1150 735 570 400 230 140
651 7 Mirabel 34626 17275 1281 1346 1471 1116 851 1366 1496 1651 1626 1266 986 804 750 465 325 215 135 125 17351 1390 1345 1490 1125 775 1165 1490 1610 1740 1415 1075 886 675 450 330 240 100 50
691 7 St‐Sauveur, Piedmont, Ste‐Adèle, Morin‐Heights, St‐Adolphe‐d'Howard, Ste 33819 17208 590 701 891 791 590 646 815 1002 1427 1657 1680 1682 1517 1072 827 635 395 290 16611 600 694 866 860 684 639 715 926 1257 1552 1608 1622 1527 1071 910 620 320 140
623 7 Mascouche 33764 16927 910 1124 1414 1244 935 1094 1259 1339 1624 1474 1269 1081 740 475 385 245 170 145 16837 1050 1130 1395 1345 995 1000 1180 1290 1540 1555 1240 1057 825 520 325 205 125 60
671 7 Saint‐Roch‐de‐l'Achigan, Saint‐Roch‐Ouest, Saint‐Lin‐Laurentides, Saint‐ 32563 15793 844 984 1198 1034 740 1003 984 1179 1403 1397 1207 1052 909 594 485 345 245 190 16770 866 985 1251 1141 811 1001 1005 1256 1566 1516 1326 1168 1009 744 530 360 160 75
644 7 Lorraine, Bois‐des‐Filion, Rosemère 32169 16345 840 1040 1391 1341 825 540 800 1196 1696 1681 1370 1065 860 540 395 350 240 175 15824 812 1112 1432 1447 912 555 686 1007 1492 1627 1362 1147 877 526 365 255 135 75
612 7 L'Assomption, Saint‐Sulpice, L'Épiphanie (V), L'Épiphanie (P) 27805 13904 686 837 1172 992 751 872 887 1032 1343 1292 1007 862 626 445 370 305 215 210 13901 720 871 1237 1056 755 810 850 997 1312 1342 1046 889 715 491 350 245 145 70
633 7 Pointe‐Calumet, Saint‐Joseph‐du‐Lac, Oka, Sainte‐Marthe‐sur‐le‐lac, Sain 27785 13809 813 858 1057 942 624 898 993 1092 1297 1262 989 847 689 494 374 290 180 110 13976 816 821 1105 1016 705 861 976 1046 1324 1294 1030 943 694 500 395 270 130 50
663 7 Sainte‐Sophie, Prévost, Saint‐Hippolyte 27706 13501 736 806 1062 866 566 766 941 1087 1331 1292 1076 950 766 486 345 180 125 120 14205 741 866 1016 991 686 696 906 1106 1402 1366 1156 990 886 576 376 260 120 65
621 7 Terrebonne : Lachenaie 27063 13584 885 950 1185 1010 670 805 1089 1204 1455 1305 915 706 565 355 225 120 75 65 13479 886 1016 1246 1011 736 671 966 1141 1441 1351 976 762 526 325 240 110 50 25
641 7 Boisbriand 26483 13309 765 985 1315 1030 740 715 830 1065 1430 1335 880 689 575 375 260 145 105 70 13174 810 1040 1350 1120 855 745 735 935 1395 1250 875 649 560 375 240 140 65 35
642 7 Sainte‐Thérèse 25224 13359 510 515 700 775 965 870 695 790 935 1090 1030 989 840 675 575 565 465 375 11865 525 560 775 700 925 970 700 680 875 995 920 805 760 480 445 385 230 135
681 7 Lachute, Browsburg‐Chatham, Saint‐André‐d'Argenteuil, Wentworth, Gore, M 25096 12724 500 636 811 851 575 637 651 772 1046 1141 1046 916 891 621 535 455 335 305 12372 562 597 827 787 672 576 666 733 1125 1057 1078 990 861 632 507 372 200 130
624 7 Terrebonne : La Plaine 19440 9668 698 737 913 803 492 828 828 878 988 752 537 454 280 210 115 85 50 20 9772 690 815 969 760 505 745 790 839 1004 780 630 445 340 200 135 70 40 15
632 7 Deux‐Montagnes 17402 8988 474 559 659 649 499 534 579 679 873 868 669 512 439 255 215 210 170 145 8414 500 535 760 625 505 520 570 595 765 810 670 484 390 220 170 145 85 65
601 7 Lavaltrie, Lanoraie 16187 8019 450 510 700 520 350 465 515 630 765 690 550 534 440 280 225 175 105 115 8168 450 530 691 626 405 460 521 591 801 751 616 485 456 315 210 135 85 40
645 7 Sainte‐Anne‐des‐Plaines 13001 6193 370 380 520 505 365 395 395 505 605 565 435 348 245 180 150 100 70 60 6808 395 461 571 521 410 476 451 481 696 611 511 409 320 170 140 90 65 30
662 7 Saint‐Colomban 10136 4910 380 365 415 255 185 375 501 485 526 405 330 238 195 115 70 30 25 15 5226 391 411 406 321 191 296 466 532 572 451 351 312 216 140 85 45 30 10
511 8 Saint‐Jean‐sur‐Richelieu 87492 44688 2180 2350 2855 2845 2730 2905 2735 2920 3555 3800 3430 3068 2395 1785 1560 1440 1205 930 42804 2270 2480 3200 2945 2685 2845 2635 2900 3580 3685 3330 2894 2355 1650 1295 980 655 420
544 8 Sainte‐Catherine, Saint‐Constant, Delson 47490 23868 1416 1541 1976 1721 1201 1471 1761 2036 2532 2232 1706 1365 1025 660 490 325 245 165 23622 1459 1669 2150 1809 1329 1359 1629 1929 2350 2195 1694 1410 1070 620 440 280 150 80
546 8 Châteauguay, Léry 45171 23385 1015 1210 1670 1660 1235 1195 1215 1450 1995 2090 1745 1525 1335 1165 990 810 595 485 21786 1070 1310 1709 1724 1430 1115 1085 1325 1799 1979 1649 1416 1185 950 855 655 380 150
562 8 Salaberry‐de‐Valleyfield 39672 20716 730 875 1186 1251 1166 1126 920 1106 1586 1816 1651 1555 1421 1026 966 890 750 695 18956 755 870 1315 1305 1225 1165 960 1100 1470 1665 1530 1461 1300 830 735 595 425 250
531 8 Saint‐Amable, Sainte‐Julie 37477 18730 1248 1403 1593 1278 899 1173 1498 1703 1958 1633 1258 1098 814 474 280 200 125 95 18747 1341 1496 1621 1376 990 1071 1376 1666 1921 1666 1185 1063 880 515 290 150 90 50
572 8 Notre‐Dame‐de‐l'Île‐Perrot, Pincourt, Terrasse‐Vaudreuil, L'Île‐Perrot 32994 16715 1024 1129 1279 1034 804 869 1244 1413 1653 1494 1319 964 779 550 415 360 220 165 16279 1030 1165 1345 1130 820 790 1085 1365 1656 1491 1275 1023 784 490 385 245 125 75
532 8 Verchères, Calixa‐Lavallée, Varennes, Contrecoeur 32405 16328 870 985 1275 1185 850 950 985 1310 1581 1606 1266 984 761 520 425 330 225 220 16077 939 1059 1334 1199 974 895 904 1224 1429 1554 1304 1052 850 520 370 245 150 75
521 8 Carignan, Chambly 30034 15169 1009 1069 1239 1029 719 964 1169 1314 1499 1299 954 835 655 445 305 315 190 160 14865 980 1045 1384 1030 825 865 1080 1210 1464 1294 1025 818 665 425 300 230 170 55
524 8 Mont‐Saint‐Hilaire, Otterburn Park, Saint‐Jean‐Baptiste 27219 13871 721 821 1031 891 616 655 911 991 1251 1241 1136 1024 881 526 390 290 260 235 13348 834 834 999 939 675 680 824 949 1169 1144 1084 1007 835 570 325 245 145 90
573 8 Vaudreuil‐Dorion, Vaudreuil‐sur‐le‐Lac, L'Île‐Cadieux 27207 13923 855 849 894 794 684 1090 1175 1089 1225 1105 994 887 674 439 344 330 240 255 13284 941 831 976 857 712 960 1121 1031 1193 1137 923 777 622 442 310 216 145 90
523 8 Beloeil, Saint‐Mathieu‐de‐Beloeil, McMasterville 26449 13514 665 655 927 926 730 849 800 850 1121 1171 1071 1032 842 555 455 365 250 250 12935 656 712 978 958 761 852 811 772 1093 1083 1043 935 838 531 381 276 150 105
310 8 Saint‐Bruno‐de‐Montarville 24388 12437 605 685 950 830 525 400 585 815 1105 1130 1025 1032 910 645 460 310 245 180 11951 600 780 970 905 690 445 490 745 1015 1005 940 891 935 590 435 300 130 85
574 8 Hudson, Saint‐Lazare 22104 11183 771 851 941 776 390 405 741 1021 1247 1047 817 655 511 310 260 190 155 95 10921 740 925 1040 795 425 310 605 915 1155 1030 825 731 530 320 240 180 100 55
542 8 La Prairie 21763 11164 745 670 795 625 555 740 820 950 1055 960 735 674 505 390 300 250 185 210 10599 730 675 795 650 555 645 820 870 1015 940 725 619 500 345 270 205 140 100
571 8 Les Coteaux, Coteau‐du‐Lac, Saint‐Clet, Les Cèdres, Pointe‐des‐Cascades 18613 9323 632 671 696 546 449 626 722 832 840 786 591 559 439 270 244 160 130 130 9290 614 684 759 539 489 594 669 799 889 844 639 596 420 270 205 155 80 45
543 8 Candiac 15947 8086 539 544 649 509 354 494 604 719 794 714 584 513 389 245 175 150 70 40 7861 554 629 649 534 390 415 599 619 764 669 549 480 410 265 175 80 60 20
522 8 Saint‐Basile‐le‐Grand 15605 7945 601 551 651 511 361 541 676 706 776 676 566 473 346 185 150 90 50 35 7660 584 579 639 519 380 464 634 669 699 664 569 385 355 225 145 100 30 20
551 8 Saint‐Édouard, Saint‐Michel, Saint‐Rémi, Saint‐Patrice‐de‐Sherrington, S 13524 6610 376 386 490 445 341 390 421 430 565 595 485 389 351 256 241 174 140 135 6914 359 383 521 492 398 438 448 482 651 582 532 440 378 290 210 165 95 50
545 8 Mercier, Saint‐Isidore 12610 6266 325 374 530 454 294 344 414 494 560 600 424 404 344 245 180 145 85 50 6344 372 436 547 502 346 347 397 482 617 547 422 397 331 256 175 115 35 20
576 8 Rivière‐Beaudette, St‐Polycarpe, St‐Télesphore, St‐Zotique, Ste‐Justine‐ 12191 5950 314 358 438 364 299 384 389 445 538 508 453 419 355 219 174 149 84 60 6241 329 364 444 405 284 370 380 501 561 506 521 456 405 265 190 135 75 50
561 8 Beauharnois 11918 6084 250 290 380 365 295 330 285 365 510 545 445 424 405 330 325 200 175 165 5834 260 260 394 414 349 329 279 319 489 564 479 405 394 299 265 175 95 65
501 8 Richelieu, Saint‐Mathias‐sur‐Richelieu 9714 4900 241 281 306 291 256 291 281 346 436 416 386 342 261 231 155 145 130 105 4814 264 259 334 344 284 274 264 294 434 479 369 307 269 194 165 125 85 70
525 8 Saint‐Charles‐sur‐Richelieu, Saint‐Marc‐sur‐Richelieu, Saint‐Antoine‐sur 7455 3643 160 175 276 210 145 180 195 226 335 326 361 283 271 165 100 105 65 65 3812 166 231 286 231 156 171 196 282 297 337 342 324 312 196 115 90 50 30
575 8 Rigaud, Pointe‐Fortune 7287 3673 161 201 221 226 140 181 226 240 310 286 285 304 275 141 135 121 105 115 3614 175 190 281 220 160 150 195 220 325 336 325 282 255 160 140 90 65 45
541 8 Saint‐Philippe, Saint‐Mathieu 7015 3427 181 181 241 241 176 246 261 251 306 301 291 240 201 125 80 65 25 15 3588 230 205 269 240 160 230 274 269 294 338 245 264 210 155 100 70 25 10
564 8 Sainte‐Martine, Saint‐Urbain‐Premier 5366 2723 135 150 211 201 165 155 160 190 221 236 226 143 135 105 100 80 60 50 2643 139 144 199 199 149 184 164 184 214 230 219 174 174 90 75 60 30 15
563 8 Saint‐Étienne‐de‐Beauharnois, Saint‐Louis‐de‐Gonzague, Saint‐Stanislas‐d 3846 1881 81 111 132 141 96 116 111 126 157 182 167 128 106 81 66 40 30 10 1965 111 117 162 137 91 121 101 112 162 177 192 135 127 70 70 40 30 10
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persons of different age categories), several types of visualization have demonstrated where 
and in which spatio-demographic areas the travel behavior estimates are statistically 
sounded or not. Multiple other reasons independent of the survey original sample have also 
to be examined: seasonality, adequacy of reference data, etc. 
 
In context, this project constitutes the first step to a more serious investigation of special 
biases due to factors such as: language, ethnicity, gender, income, mode insecurity, student 
population, cell telephone, weather, etc.... 
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