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EXECUTIVE SUMMARY

The purpose of this study is to discuss the recently completed Montevideo Home Mobility
Survey (MHMS). This is done in two parts. First, an overview and discussion of the MHMS
design and execution and the implications of these findings for the use of home-interview
surveys in Latin American cities is presented. Second the report presents a high-level discussion
of the use of the MHMS dataset in the development of an advanced model of activity/travel for
the Montevideo urban region. In summary, the MHMS is found to be a high-quality, well-
executed home interview survey which provides considerable useful information for
transportation and modelling purposes in the Montevideo urban region. Its major limitation is its
relatively small sample size, which limits the spatial scale at which origin-destination trip
matrices can be constructed. The disaggregate survey records, however, are well suited for the
development of an agent-based microsimulation model of travel demand in the region, especially
of the MHMS data are supplemented with large, multi-day/week samples of transit smartcard
and cellphone CDR data, both of which are available within the Montevideo region.
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CHAPTER 1
STUDY PURPOSE & MOTIVATION

Urban regions with Latin America (and elsewhere) face enormous challenges in terms of the
provision of transportation infrastructure and services to meet the travel needs of their growing
population in a cost-effective, equitable and sustainable manner. High quality, comprehensive
information concerning travel behaviour and transportation system performance is a fundamental
prerequisite for successful urban transportation planning and decision-making to address these
pressing, first-order needs.

In recognition of this need, CAF established the Urban Mobility Observatory (OMU,
Observatorio de Movilidad Urbana)' to assemble and utilize standardized transportation-related
data for Latin American cities. 29 cities are currently members of OMU. Collecting consistent,
time-series data for these cities, however, is a difficult and costly task for CAF and its partner
cities.

At the same time, exciting, new transportation data collection sources are emerging to
complement or even replace the traditional methods used to collect the OMU data. These
include:

e The pervasive penetration of cellphone and smartphone technology within urban
populations.

e The widespread adoption of smartcard systems by public transit agencies in many cities.

e Extensive deployment of many types of sensors (video, thermal, Bluetooth, etc.) for
monitoring travel flows.

e Increasing availability of very large (typically crowd-sourced) datasets collected in a
variety of ways by private sector companies (Google, Waze, Inrix, etc.) that can provide
travel information.

e Web-based survey methods to complement/replace traditional survey methods such as
home-interviews, telephone interviews, etc.

In 2015, the University of Toronto Transportation Research Institute (UTTRI) launched the iCity
research program, which is dedicated to applying modern urban informatics (the combination of
data collection, data science, modelling, visualization and high-performance computing methods)
to the promotion of sustainable metropolitan growth. As one component of CAF’s strategy for
promoting its urban sustainable mobility objectives, it has partnered with UTTRI to create the
iCity-South research program to apply the iCity urban informatics vision and capabilities in Latin
American cities.

Two initial projects were chosen to launch the iCity-South research program. One involves the
demonstration of agent-based microsimulation methods for modelling urban travel demand in
terms of developing a prototype microsimulation model for Asuncion, Paraguay.? The second is

! https://www.caf.com/es/temas/o/observatorio-de-movilidad-urbana/
2 This project was completed in April, 2017. See Miller, et al., (2017a, 2017b) for the results of this project.
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investigating traditional and new data collection methods in Montevideo, Uruguay. This report
is the second in a series of reports documenting the Montevideo project results.

This report provides a discussion of the recently completed Montevideo Home Mobility Survey
(MHMS). In addition to this brief introduction, this report consists of two chapters. Chapter 2
contains an overview and discussion of the MHMS design and execution and the implications of
these findings for the use of home-interview surveys in Latin American cities. Chapter 3 then
presents a high-level discussion of the use of the MHMS dataset in the development of an
advanced model of activity/travel for the Montevideo urban region. The focus of this report is
specifically on the MHMS. For a more general discussion of the strengths, weaknesses and
applications of home-interview surveys in the Latin American context, see Miller and Habib
(2017).
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CHAPTER 2
THE MONTEVIDEO HOME MOBILITY SURVEY

2.1 INTRODUCTION

This chapter provides a very brief overview of the 2016 Montevideo Home Mobility Survey
(MHMS), summarizes the UTTRI iCity-South project team’s contribution to the design of the
survey, and discusses key issues in the design, conduct and use of home interview surveys such
as the MHMS.

22 MHMS OVERVIEW

The 2016 Montevideo Home Mobility Survey (MHMS) was designed and executed by the
Municipal governments of the Metropolitan Area of Montevideo and the Universidad de la
Republica (Udelar) under funding from CAF. It is a classic home interview survey in which
trained interviewers survey randomly selected households in their homes. The survey
questionnaire is shown in Appendix I. The survey was conducted during the period of August-
October 2016. The survey study area consisted of the entire AMM as illustrated in Figure 2.1.
In total, 2,230 households and 5,946 persons within these households were interviewed,
representing a 0.34% sample of the approximately 656,000 households (1,807,000 persons)
within the survey study area (based on 2011 Census data). The survey and key results are
extensively documented in the July, 2017 report, Encuesta de movilidad en el Area
Metropolitana de Montevideo 2016, Principales resultados e indicadores. All figures, tables and
statistics presented in this chapter are from this report, unless otherwise indicated.
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Figure 2.1: MHMS Study Area.
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23  ICITY-SOUTH INVOLVEMENT IN THE SURVEY DESIGN

The UTTRI iCity-South project team reviewed the draft design of the survey questionnaire in
December, 2015. We found the MHMS to be a very well-designed survey, but we were also able
to provide some suggestions to the MHMS design team concerning possible minor changes in
the wording of several questions, as well as the general layout of the questionnaire, as
documented in Appendix II.

The iCity-South team also had an opportunity to further discuss the survey design with the
MHMS design team while it was in pilot testing during our first project visit to Montevideo in
early June, 2016. These discussions confirmed the quality of the survey design and care with
which the survey was being implemented in the field.

24 REVIEW OF MHMS RESULTS

As noted above, the primary results have been well summarized in the Principales resultados e
indicadores report; these will not be reiterated herein. Issues of interest that are not discussed in
this report include:
e Definition of traffic zones.
The spatial distribution of the respondents.
The socio-economic representativeness of the sample.
The trip attributes collected.
Implications of the sample size/rate for travel behaviour analysis and modelling.

Each of these issues are briefly discussed in the following sub-sections.

2.4.1 Traffic Zone Definition

Although not a survey design question per se, the definition of a traffic zone system for an urban
region is an important consideration for travel behaviour analysis and modelling. It is universal
practice to divide an urban region into a set of mutually exclusive and collectively exhaustive
traffic zones. Population, employment, trip origins and destinations, and other spatial attributes
are accumulated by traffic zone, which becomes the basic spatial unit of analysis for most
purposes. Criteria for traffic zone definition include: maintaining approximately equal sized
population in each zone; homogeneity of land use; respecting natural barriers (rivers, major
highways and railway lines, etc.) and political boundaries, etc. (Meyer and Miller, 2001). All
else being equal, smaller traffic zones are preferred for modelling transit usage, so as to represent
walking access/egress to/from transit services with reasonable accuracy, but small zones imply a
larger number of zones required to cover the urban region, with associated increases in data
requirements and storage and modelling complexity and computational intensity. Generally,
small zones are defined in the dense central city, with zone size gradually growing as one moves
towards the periphery of the region, with associated decreases in population density.

The MHMS zone system used to code trip origins, destinations and origin-destination (O-D) trip
flows is shown in Figure 2.2. It is quite an aggregate zone system, consisting of just 16 zones
for the entire study region, 8 zones for Montevideo, 7 zones for Canelones and 1 zone for San
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Jose. While consistent with the relatively small sample size (discussed further below), and
useful for overall summary purposes and some descriptive analysis purposes, this is too coarse a
zone system to be used in detailed travel demand modelling (discussed further in Chapter 3).
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Zona - Municipio/Localidades Departaments
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1 Mumicipio A Montevideo
2 Mumicipio B Montevideo
3 Mymicipio C Montevideo
4 Mumicipio CH Montevideo
5 Mumicipio D Montevideo
] Mumicipio E Montevideo
7 Mumicipio F Montevideo
g Mumicipio G Montevideo
o Canelones Capital, Santa Lucia v ofras Canelones
10 Cidad de la Costa, Pase Carrasco, Salinas Grandes y otras Canelones
11 La Floresta, Atlantida ¥ ofras Canelones
12 Las Piedras, La Paz, Progreso y oras Canelones
13 Pando Canelones
14 Sauce, San Jacinte, Tala, Santoral ¥ oiras Canelones
15 Toledo, Suarez y otras Canelones
14 Ciudad del Plata, Libertad San Jose

F_lgure 2.2: Montevideo Traffic an-e: S&stem
This concern is illustrated in Table 25 in Appendix A of the Principales resultados report, in
which over 2.466 million of the 4.154 million total observed trips are intrazonal trips; i.e., their

origins and destinations are in the same zone. Travel demand models work best when most trips
are interzonal in nature (have different origin and destination zones), since modelling intrazonal
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travel times and mode choices is difficult using conventional network modelling software.
Modelling transit and active transportation (walk and bicycle) trips is particularly difficult when
overly large traffic zones are used.

2.4.2 Spatial Distribution of Respondents.

It is important that a general travel survey such as MHMS have good spatial coverage of the
urban region, so that as complete and representative range of travel conditions (suburban, urban;
auto-oriented, transit-oriented; etc.) are included in the dataset. Figure 2.3 plots the distribution
of the households who were interviewed in MHMS, which shows a good distribution of surveyed
households across the region. Returning to Table 25 in the Principales resultados report we
similarly see a good distribution of O-D trips across the region, which is very good for travel
demand modelling purposes.

Miszng_segmenis
MONTEVIDESD

Figure 2.3: Spatial Distribution of MHMS Households

2.4.3 Socio-Economic Representativeness
Two key concerns in any survey are that:
e Important socio-economic attributes of persons and households that are critical to
explaining travel behaviour are collected.
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e The persons and households sampled are as representative as possible of the overall trip-
making population. This is important so that unbiased estimates of population-level
travel statistics can be constructed, as well as to provide as good a base as possible for
possible modelling applications (discussed further in Chapter 3).

The socio-economic attributes collected in MHMS are shown in Table 2.1. These represent a
typical set of attributes for such a survey and provide a solid basis for constructing travel demand
models. The inclusion of income, education attributes and worker employment attributes are
particularly helpful.

Household Socio-Economic attributes collected Categories

Dwelling type 5
People living in household -
People under 18 -
Working individuals
Average monthly income
Access to internet
Access to computer
Number of vehicles -

Age
Gender 2
Relationship to other individuals in the household -
Vehicle owner -
Working individual (Yes or No) 2
Occupation 7
Attendance to education institution 2
Highest level of education achieved -
Current education level (if applicable) -
Working hours per week -

Wlwj|oo|!

Work location type 6
Work location start (if different than work location | -
type)

Driver’s license 2

Frequency of car use -

Number of trips made during day of survey -

Reason for not making trips (if applicable) -
Table 2.1: Person & Household Socio-Economic Attributes Collected in MHMS.
(Source: Collated by the authors.)

In order to assess the representativeness of the sample obtained, it is commonplace to compare
the distribution of sample socio-economic attributes to the same attributes for the population as a
whole, where the later are typically drawn from a recent census of the population. In the case of
Montevideo, the last national census was in 2011. Given the relative low rate of population
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change in Montevideo between 2011 and 2016, it is hoped that the 2011 census data remain
relatively representative of the 2016 Montevideo population, and so provide an adequate basis
for comparison to the MHMS survey results.
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(a) Montevideo age-gender distribution as recorded in the 2011 Census. Source:
http://www.montevideo.gub.uy/sites/default/files/informe_censos 2011 _mdeo_y_area_metro

-pdf
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(b) Montevideo age-gender distribution as recorded in the 2016 MHMS. Source: Compiled by
the authors from MHMS.

Figure 2.4: Comparison of 2011 Census & 2016 MHMS Age-Gender Distributions
(Montevideo only).
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Figure 2.4 compares the age-gender distribution for respondents in the MHMS sample with
comparable national census data. While a relatively small sample such as MHMS cannot be
expected to precisely replicate the census distribution, the overall correspondence is generally
quite good. In particular, there is no evidence of excessive over/under sampling in any age
category. Age is an important variable in explaining trip-making behaviour, so this result is an
important one for the ability of MHMS data to support travel demand modelling efforts.

Income is another important explanatory variable. Unfortunately the study team was not able to
find appropriate census data to compare to the MHMS sample income distribution. Based on
Table 4 in the Principales resultados report (summarized here in Table 2.2), it may be that high
income households have been somewhat oversampled relative to low income households. This
is a plausible outcome, since, despite efforts to randomize sampling across spatial and social
dimensions, it may well be that higher income households are somewhat easier to recruit than
lower income households. This result is something that would need to be accounted for in a
travel demand modelling effort, but is not a serious obstacle to building such a model.

Households
Income Category Number| Percent
A+, A- 236969 36.5%
M+, M, M- 305420 47.0%
B+, B- 106855 16.5%
Total 649244

Table 2.2: Summary of Households by Income Category in MHMS.

2.4.4 Trip Characteristics Collected

Similarly, the survey must collect as complete and accurate a set of characteristics of each trip
made by each respondent as possible. Table 2.3 lists the set of attributes collected in MHMS for
each trip. As with the socio-economic attributes discussed above, these represent a typical set of
attributes for such a survey and provide a solid basis for constructing travel demand models.
Indeed, the set of attributes collected is exemplary relative to many surveys and should be able to
support quite detailed analyses.

The representativeness of the sampled trips cannot be directly ascertained, since comparable,
independent, detailed data concerning trip-making in the region are not available. Comparison
of aggregate MHMS trip statistics with 2011 survey results in the Principales resultados report
suggests that the MHMS results are quite plausible, as do the summary statistics in the report
concerning trip mode, purpose and start time distributions. Thus, there is no reason to believe
that the MHMS trip data are not a suitable basis for travel demand modelling.

2.4.5 Sample Size Implications

A 0.33% sample is small compared to may surveys, which often are in the 1% range. The small
sample size obviously reflects the budget and other resources available to conduct the survey.
Home-interview surveys are expensive to undertake given their labour-intensive nature. On the
other hand, when well executed (as is the case for the MHMS), they return a wealth of high
quality data per respondent.
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Trip characteristics collected Options
Trip purpose 16

Start and end time -

Total duration of trip from start | -
to end (minutes)
Mode of transport 15
Address or intersection close to | -
destination of trip
Frequency of trip (per week or | 6
month)
Work location (primary job) -

Trip leg characteristics Options
collected
Mode of transport 15

Walking distance from
origin/destination of trip to
access a car/bus (if applicable)
Parking location 6
Fee for parking 4
Fee paid for parking (hourly, 5
daily, monthly, ...)
Fee paid for toll
Passengers in car
For bicycle users
For taxi users
Service fee
Person that paid for the service | 4
Passengers in taxi
Bus line
Destination of bus line
Waiting time at bus top
For rail users
Rail line

Table 2.3: Trip Attributes Collected in MHMS (trips and legs of trips). (Source: Collated by
the authors.)

The major limitation of the small sample size is that origin-destination (O-D) trip matrices can
not be constructed at the traffic zone level with reasonable statistical precision (as briefly
discussed above). As illustrated in the MHMS project report, O-D matrices need to be
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constructed at higher levels of spatial aggregation. This is still useful for many planning
purposes where a general understanding of travel flows is sufficient.

Similarly, the small sample size means that detailed total flows by transit line or road segment
cannot be reliably estimated due to the relative “thinness” of the O-D data. This implies the need
for alternative data sources for detailed analysis and modelling of transit and roadway route
choices, line and link volumes, etc. (discussed further in the next chapter).

The detailed MHMS records, however, do provide very useful information for understanding
overall trip-making in terms of trip purposes, mode choices, trip start times and out-of-home
activity durations (defined by the time between trips). These data are useful for a wide variety of
planning purposes. They are also very useful for constructing formal models of activity/trip
generation, scheduling and location choice, as well as trip mode choice. These applications are
discussed further in the next chapter.

2.5 IMPLICATIONS FOR HOME-INTERVIEW SURVEYS IN LATIN AMERICA

Home-interview surveys are likely to continue to have a future in Latin American cities for some
time to come, for at least two reasons. First, as indicated in the discussion above, a well-
designed and well-executed survey can return a wealth of high-quality data that is useful for
many transportation planning purposes, including building travel demand models. Second, it
may be the case in many cities that difficulties in the widespread use of other “advanced
technology” data collection methods (smartphone apps, web-based surveys, etc.) in at least parts
of the city may be difficult to overcome for some time to come. Report 1 in this project’s report
series discusses this issue at greater length. It is also important to note that these data collection
methods are not without their own issues as well (no one method is ever a perfect solution for
every application).

At the same time, these surveys are expensive and time-consuming to execute. As a result, they
usually have relatively small sample sizes, which limit their applications in some cases. Also
because of their logistical challenges, they are only undertaken intermittently, and they only
provide cross-section snap-shots.

So, they should most likely be used in combination with other sources of information about
travel that can provide enhanced spatial detail, as well as provide a more longitudinal/time-series
view of trip-making over time. In particular, both transit smartcard and cellphone cellular data
records (CDR) are available in many Latin American urban regions (and, notably, in
Montevideo) and these should be explored in detail, especially in terms of being used in
combination with home-interview surveys such as MHMS.

Data fusion by design; core-satellite design.

This is issue is briefly discussed further in Chapter 3 and is also explored in more detail in other
reports in this project’s report series.
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2.6 DISCUSSION SUMMARY

The MHMS is found to be a well designed and administered home interview survey that has
generated a high-quality dataset that is suitable for a range of useful transportation planning and
modelling applications. Its major limitation is its relatively small sample size, which limits the
ability to expand the sample to total population levels involving the need for a comprehensive
representation at a fine level of spatial disaggregation (traffic-zone-level O-D matrices and
transit lines / roadway segments). As discussed in the next chapter, however, the MHMS data
represent an important dataset to support the construction of a detailed activity-based model of
travel within the Montevideo region, particularly when it is combined with other travel-related
datasets that are available within the region.
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CHAPTER 3
TRAVEL DEMAND MODELLING USING MHMS DATA

31 INTRODUCTION

While travel survey data such as the MHMS data have many uses in transportation planning, a
major application is developing travel demand forecasting models for the urban region that can
be used in a wide variety of planning, policy analysis and decision-support contexts. Such
models allow planners to ask “what-if” questions that lie at the heart of many planning exercises:
“What if we build a new BRT line?” “What if we change our transit fare policies?” “What if we
implement a network of bicycle lanes? Etc.

A well-designed and well-validated travel demand model provides a “virtual laboratory” in
which such questions can be investigated to explore the likely impacts, benefits and costs of such
policies relative the “do-nothing” base case, as well as competing alternatives for investment and
implementation. In a world of scarce resources, competing interests and high risks if policies
fail, being able to experiment with alternative strategies within the model’s virtual laboratory
reduces these risks and increases the likelihood of identifying “best paths™ into the future for
enhanced, more equitable and sustainable mobility within our urban regions. They may also help
planners navigate inevitably political discourses by providing strong, credible evidence
concerning better, versus less attractive, alternatives.

The availability of the MHMS data places Montevideo in a strong position to develop new, more
policy-sensitive models of travel behaviour in the region, as discussed in Section 3.2. As noted,
in Chapter 2, MHMS, like any dataset, is not without its weaknesses and can be very usefully
supplemented by other datasets available within Montevideo. This issue is discussed in Section
3.3.

3.2 BUILDING ACTIVITY/TRAVEL MODELS WITH MHMS DATA

The activity-based, agent-based microsimulation model of travel demand, GTAModel V4.0
(Vaughan and Miller, 2015), which is the operational model for the City of Toronto, Canada, has
recently been applied to Asuncion, Paraguay as the SATA model system (2017a,b). If such a
travel demand forecasting model system were to be applied to the Montevideo urban region it
require extensive information concerning current travel behaviour in the region for its calibration
and validation. The MHMS data would play a critical role in such an exercise.

Figure 3.1 presents an overview of the SATA model system. MHMS data would be useful in the
development of the following components:

e Population and job synthesis: Population and employment totals for each traffic zone in
the forecast year need to be disaggregated into individual persons with specific socio-
economic attributes (age, employment status, etc.), households (income, auto ownership
level, number of persons, etc.) and jobs (occupation type, etc.). The individual MHMS
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household and person records would play a key role in achieving a statistically
representative synthesized set of person, household and job records.

e  PORPOW and PORPOS: Each worker and student must be assigned a place of work or
school, respectively. MHMS observed work and school locations given respondents’
places of residence can be used to develop these models.

| Population & employment by traffic zone |
| Population & job synthesis
. ! ) ¢ |
| Place of residence - place of work | Place of residence — place of school |
' (PORPOW) (PORPOS)
I I |
Activity Episode Generation r—s Non-Work/School (NWS)
______ | — | Episode Location Choice
Activity Episode Scheduling |
Person-Based, Tour-Based Mode Choice
‘ | ‘
| Household-Based Auto Allocation |
NO | Household-Based Ridesharing
| Stop -.— Converged? ~—4 Road & Transit Network Assignments (EMME)

Figure 3.1: SATA Model System

o Activity episode generation: SATA generates every out-of-home activity episode for
every person in every household in the region. Each episode has type (work, school,
shopping, etc.), start time and duration. The episode generation model would be based on
MHMS distributions of activity episodes and their attributes.

o NWS episode location choice: Each NWS episode generated needs to have its location
determined from the set of feasible destinations for the given episode activity type
(shopping, etc.). A random-utility-based location choice model would be built using
MHMS data.

e Mode choice, auto allocation and household ridesharing: Once all activity episodes for
each person within a household have been generated and scheduled for the day, travel
mode choices for each trip made by each person are determined. This is modelled as a
three-stop process:

1. Each person independently selects his/her best/preferred mode of travel for each
person using a random-utility-based mode choice model.

2. If two or more household members want to use the same car at the same time (i.e.,
during overlapping time periods) then the household allocates the car to the driver
who “needs it the most” and the other driver must then use his/her second-best
mode for the trips in question. This allocation is chosen so as to maximize overall
household utility, subject to mode choice feasibility constraints.
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3. Once household drivers have been allocated to household vehicles, opportunities
for these drivers to offer rides to other household trip-makers (within household
ridesharing). Rideshare trips are chosen when they improve household utility,
subject to constraints on the feasibility of the rideshare trip.

These three models would be jointly estimated (so as to maximize the ability of the
model to correctly predict the overall mode choices of the household members) using
MHMS data.

In all cases, the disaggregate (individual) MHMS household, person and trip records would be
required to develop these disaggregate, agent-based models, not just the aggregate O-D trip
matrices. The availability of the very recent MHMS survey data is what makes the development
of an operational SATA-type model possible for the Montevideo region. Such a disaggregate
dataset, unfortunately, was not available for Asuncion, which severely limited the ability to
properly calibrate the model to local conditions.

3.3  COMBINING MHMS DATA WITH OTHER DATASETS

As discussed in Chapter 2, the major limitation of the MHMS dataset is the relatively small
sample size, which limits the ability to construct statistically valid O-D matrices at the fine-
grained traffic zone level. While, as discussed in the previous section, MHMS data can be used
to estimate most components of an activity-based model, full calibration and implementation of
an operational model system ideally should use additional, larger-sample data concerning both
O-D flows on a traffic zone—to—traffic zone level, as well as road and transit line count data.

Montevideo is fortunate in that it has two such additional sources of data that might be used for
this purpose. The first is transit smartcard data which provides very comprehensive time-series
information concerning transit usage within the system. It is possible to manipulate the raw data
(which consists of time-stamped “tap-ons” of cards at the time of boarding a particular transit
vehicle) to generate:

e Transit boarding and ridership counts by transit line and time of day.

e Transit trip O-D matrices by time day.

e Inferences concerning transit trip-maker home and work locations.

The major limitation of these data for travel demand modelling purposes is the lack of
information concerning the transit riders’ socio-economic characteristics (age, gender, etc.).
These data, however, can be combined with MHMS data to provide a much more comprehensive
representation of transit-based trip-making, both spatially and temporally within the Montevideo
region, to support the development of a well-calibrated model of transit ridership within an
overall regional travel demand forecasting system for the region. Montevideo smartcard data
and methods for their analysis and use for transportation planning purposes are being extensively
investigated within this project. For further details see Parada and Miller (2017, 2018).

The second dataset that has great potential for supporting travel demand analysis and modelling
is cellphone-based cellular data records (CDR), which provide time-space traces of cellphone
movements (and hence the movement of the cellphone users) through the urban region. Again
with manipulation of the raw data, O-D trips by time of day can be imputed, possibly by mode
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(depending on the time-space precision of the CDR records), as well as and trip-maker home and
work locations (providing multiple days of observations for the same cellphone owners are
available for analysis®). As with smartcard data, no information concerning the trip-maker is
available in this dataset, and so combining these data with detailed MHMS records can greatly
enhance the usefulness of the cellphone data for travel demand modelling purposes. Indeed, the
ideal objective would be to combine MHMS, smartcard and cellphone data together in a massive
data fusion exercise to create a comprehensive dataset for modelling purposes (Miller and Habib,
2017). A one-day sample of Antel CDR records has been analysed within this project, leading to
recommendations for how to use a much larger multi-day/week sample for modelling purposes
(Faghih-Imani and Miller, 2017).

3 The same comment holds for smartcard data: multiple days of observations of the same cardholders is essential to
make good use of the data for modelling purposes.
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APPENDIX 11
ICITY-SOUTH COMMENTS ON DRAFT QUESTIONNAIRE

De: Eric Miller [mailto:miller@ecf.utoronto.ca]

Enviado el: martes, 08 de diciembre de 2015 03:35 p.m.

Para: ESTUPINAN, NICOLAS

CC: 'Khandker Nurul Habib'; 'Judy Farvolden'; 'Renata Stabenow Jorge'
Asunto: Montevideo Survey Comments

Nicolas, our team has reviewed the Montevideo survey. Overall, we found it to be a well-designed
survey. We have only a few comments and questions:

First a couple of questions / points of clarification:
1. We assume that each person in the household will be asked the personal questions on sheet 3
(“Hoja3_Personas”) and the subsequent detailed trip questions (Hoja4, Hoja5 & Hojab).
2. Wil this be a telephone interview or a face-to-face home interview survey?

Comments/suggestions:

1. Onthe first sheet (“Hojal”) we would suggest asking each person:

a. Whether they are a full-time worker, part-time worker, not employed.

b. If employed, get the job’s occupation/industry type (a short list of categories can
presumably be put together to code this).

c. Instead of asking actual birthdays (month & year) it probably is sufficient to simply ask
for their current age. This would free up space on the page two columns for the
employment questions.

2. Onsheet two (“Hoja2”) we would suggest adding a question asking for the household’s annual
income. Income categories would be fine to use (i.e., you don’t need to ask for a precise income
value).

3. Onsheet three (“Hoja3”) we would suggest also gathering information about work and school
locations (addresses). This may seem a bit redundant since if the person goes to work or school
you can get the information there, but if the person does not go to work/school the day of the
survey you don’t get this information. We made this mistake in our very first big travel survey
back in 1986 and regretted not asking specifically for the work and school locations. We have
done so in our surveys since, starting in 1991.

4. If the work location is asked on sheet three, then on sheet four (“Hoja4”) the instruction can
read: “If you started your day at home or work, please answer the following question. Of not,
can you tell us the exact address of the place you started your day?”.

5. Onsheet5 (“Hoja5”):

a. Forthe activity categories “Dejar/recoger nifios en el colegio”, “Dejar/recoger a
alguien” and “Acompafiar a alguien” we have translated these as “Drop/pick up kids at
school”, “Drop/pick up someone” and “escort someone”. Assuming that these
translations are approximately what you intend, is there any danger that people may be
confused between “drop/pick up” and “escort” functions? We are assuming that latter
might involve things like taking a child to football practice (and staying with him/her) as
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opposed to just dropping/picking someone up somewhere. Maybe it will all be clear to
the respondents, but we just wanted to ask the question.

b. If atrip has more than two stages, will the third (and possibly subsequent) stages be
recorded on another sheet? We assume so, but wanted to check that no trip stages
would go unrecorded.

6. Onsheet 6 (“Hoja6”) in questions 10 and 11 will the distinction between “Urban” and
“Suburban” be clear to the respondents?

7. Sheet 7, no comments.

8. Sorry, we weren’t quite clear who will be completing the “Supervision” sheet, and , hence, what
it’s purpose it. So we do not have any comments on this sheet at this time.

9. Looking ahead to the follow-on research involving additional survey work, it would be useful at
the end of the survey to ask if the household would be willing to be contacted sometime in the
future for a follow-up survey. This creates the possibility of testing one or more of the new
survey methods on people from this survey so that we can compare results across the different
methods.

| hope that these comments are of some use to you. Again, our overall impression was of a very
professionally designed, useful survey. Please let us know if we can be of further help with this.

-- eric

Eric J. Miller, Ph.D.

Professor, Department of Civil Engineering

Director, University of Toronto Transportation Research Institute
University of Toronto

35 St. George Street, Room 305A, Toronto, Ontario, Canada M5S 1A4

Tel: 416-978-4076 | Fax: 416-978-6813 | E-mail: miller@ecf.utoronto.ca
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