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Major Cornponents of the Vocde]

Tne Tneoretical Mode]

The Operational Model

— Program class structure
— Construction of schedules

— Mode cnoice
— Ridesnaring
— AU



Researcn Oplecilves

2 Long Terrm Opjectives
— Create a fully dynarmic, JfJ-Jgfsl.EJd ricrosirnulation
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Tne ILUTE Mocdelling Frarmework

Regional Economics

Government Policies

Transport System

 Activity/Travel %
Conds Movz ent

Dynamic Traffic
Assignment Model

Flows, Times, etc. External Impacts
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Opjecit-Orlented Prograrnming



Partlal View of ReJaﬂt]on nips Arnong Systerr



Definitions: Actlvity



Typology of Activity Cormnrmitrnents



Definltlons: Eplsoce



Definitions: Prirnary Eplsode



Deflnitions: Project



tual Potentlal of Projecis



Definitions: Agenca
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Joint Actlvitles
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Relatlonsnip Beiween Persons & rlousenold

Allocation

of resources,
assignment of
tasks



Venicle Allocation, 1-Car Flousenold
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An Operational Agent-Based Activity/Travel
scrneduling Model
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Feaiures of the Operatlonal Mode]
24-nour scnedule

Sermi-dynarnic scnedule
Interactive agents

Broad project and episodle types
Mlicrosirmnulation of 5% sarmple

J r ;dmd )

Sequential nousenold decisions
—  Residential location, work locatiorn, auto ownersnip are inout
— Determineg ine scnedule pased on auto-drive travel tirmnes

— WMode cnoice Is done afier ine schedules are cormplete
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TASFHA Class Structure

v v v
Episode Spatial
ARUEESRle Distributions Representation
v v v
Distance Travel Time
Persons Zones . .
Matrix Matrices
v v
Person Household
Projects Projects
Person Household

Project Project
Agenda Agenda

v

Person
Schedule

Individual &
Joint Activity

Episodes

Individual
Activity
Episodes

Travel
Episodes

Joint Activity
Episodes




Project Types

Person-Level
Projects
Work School Shopping Other
Project Project Project Project
Household-Level
Projects

Joint Shopping Joint Other Serve Dependent
Project Project Project
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Constructlon of Scnedules - Vlethodology

Randornly generate acilvity episocles

— Frequency, start tirne, duration, location
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Insert episodes Into projec EEJemrlaa

Construct persor scnec
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Isodes In order of priority
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— Joint episodes added simultanzously

(

— Travel episodes added (assurming auto drive)
— Trip chalns emerye naturally

Clearn up tne scriedule

Identify trip cnalns

Run cnain-pased mode cnolce mode]
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Inserting Activity Episodes Into the Project
Agenda

= “Gap” in Project Agenda

= Activity Episode

Shopy Q

Shopping
Project Shopping 1 | Shopping 3 | Shopping 2

Agenda

—>
Time

Shopping 1 — No conflict
Shopping 2 — Partial overlap with one episode
Shopping 3 — Insert between 2 episodes




Moeving Activity Episedes firon Project
Agendas te the Person Schedule

Work Project Work

School Project

Other Project

Shopping Projec
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Schedule I Shop 1 I Other . Shop 2 .At—home

Person

= “Gap” In Project Agenda
= Activity Episode
I - Travel Episode
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Inseriing a new episode, Prior Location Different
from Po D,Jr]or Locatior
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MVode Chnoice Model

0 Applied ¢ serjuier

itlally, pased onine trip cnalns frorn the
activity scnedule model

Chaln-nased
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Randorn utility forrmulation, witn

cdirect calculation of
Utllitles

Papers docurmenting the model:
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Randorn Utility Formulation

Utility of atrip t by rmode
J .=V -+

< M < frasinle modes
rt it T OE M < feasinle rmodes

U"[]J]'ﬁr.y of a trip chaln ¢ with Dy a set of modes M

— Crmet A e PN -SRI S,
zr Vot zr € M = feasivle rmode compinations

For sirmple chalns M includes:

— All-drive chains

— All-picycle cnains

— Non Personal Venicle (NPV) chains



Randorn Utility Formulation
2 Standard RUM Assurnptior:

UM*( = UJ\/J C v M, MI*= feasible mode sets; IV = V]

2 nour milcrosirmulation frarnewori we:
— Randornly sirnulate error terms
— Directly compare utilities for individual trip chaing
— Explicitly cnoose tne rmaxdrnurn uility set of rmodes

1 Replicate rnany times to result In propapility nat a set of
rmoces 1s cnosen for Ehe trip chain



Joint Trip - A joint trip is a trip in which more than one Joint Trip

household member travel together to or froma joint | Home [ ____ "™

activity. This can either be a rideshare trip (by car), taking N > Joint
transit together, walking together, etc. Activity
Serve Passenger Trip - A trip made by one member of a Serve

household for the purpose of transporting another member
to their desired activity. A serve passenger trip may
include a passenger (e.g. the trip to drop someone off), or
may not include a passenger (e.g. the return trip home after
dropping someone off).

Passenger’s
Activity

Pure Joint Tour — A joint tour is a tour in which more
than one household member travel together to or from at
least one joint activity. A pure joint tour occurs when all
of the activities on the tours of multiple household
members are joint activities. These household members
travel together to and from joint activities, and all of these
household members make the same trips on the entire tour,
at the same times to the same locations. Mode choice for
pure joint tours is assumed to be a joint decision,
simultaneously determined for all joint activity
participants.

Activity 2

Activity 1

Joint

Partial Joint Tour - A partial joint tour is possible when
some but not all of the activities on the tours of multiple
household members are joint activities. A partial joint tour
occurs when some but not all of the trips in each of these
household members’ tours, accessing or egressing from the
joint activity, are at the same time, have the same origin
and destination, and are by a shared mode.

Transit

Joint
Activity

Transit

Pure Serve Passenger Tour - A tour made by one
household member solely for the purpose of picking up or
dropping off another household member. No activities
other than “dropping off” or “picking up” are conducted on
a pure serve passenger tour.

Serve

Passenger

Serve Passenger Trip

Passenger Trip

Passenger’s
Activity

En route Serve Passenger Tour - A tour made by one
household member that includes at least one serve
passenger trip, but also includes other activities before or
after the serve passenger trip. For example, a tour in
which a parent drops off a child at school on the way to
work would be considered an en route serve passenger
tour.

Drive

Serve

Passenger

Driver’s
Activity

Passenger Trip

Passenger’s
Activity

Drive
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Flousenold

Rlidesnaring
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Four-Based Mode Cnoice Mode] Pararnete
|_'m-'-'" Y T ats
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. Coeff-  Lik.
Parameter Description icient Ratio
c-tr_n_dr Mode specific constant for transit all-way -0.166  18.46
c-walk Mode specific constant for walk -0.304 28.96
c-ridesh Mode specific constant for rideshare (for joint trips) 0.835 72.40
Cc-pass Mode specific constant for auto passenger -2.385  527.0
atime Auto in-vehicle travel time (min) -0.075  167.2
tivtt Transit in-vehicle travel time (min) -0.029 94.7
twalk Walk travel time including walk access to/from transit (min) -0.064 1263.5
twait Transit wait time (min) -0.145  267.8
travelcost Travel cost ($1996 Canadian) -0.065 28.7
pkcost Parking cost ($1996 Canadian) -0.302  314.2
dpurp_shop_d =1 if trip purpose = shopping (drive mode); = 0 otherwise 0.993 174.0
dpurp_sch_d =1 if trip purpose = school (drive mode); = 0 otherwise -1.181 3021
dpurp_oth_d =1 if trip purpose = other (drive mode); = 0 otherwise 0.593 116.7
dest_pdl w =1 for walk trips destined for downtown Toronto; = 0 otherwise  0.897 114.3
intrazonal _t =1 for an intrazonal trip for transit all-way mode; = 0 otherwise  -2.962  299.9
adjzone_t =1 for an adjacent zone for transit all-way mode; = 0 otherwise ~ -1.016  142.2
agell 15 p =1 if age 11-15 (passenger mode); =0 otherwise 0954 613
Etrip_par Scaled variance for the trip specific error term 1
Num Observations 19335
Num Parameters 17
Log Likelihood L(&) -5035.87
Log Likelihood No Parameters L(0) -17434.8
-2[L(O) L@&)] 24797.8
rho? 0.7112
Adjusted rho? 0.7102
Number of Observations in which observed mode never chosen 166
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Mocdlel Precdictlon Success Ta

Table 2.8 Prediction Success Table for the Estimated Model (Trips)

Predicted Mode

f\)/lt;s(jzgved Drive Transit Walk Rideshare  Passenger Total
Drive 11054 448 139 0 59 11699
Transit 487 2313 216 28 73 3117
Walk 122 252 863 2 60 1299
Rideshare 0 0 3 2814 14 2831
Passenger 109 125 70 0 81 385

Total 11771 3139 1291 2844 287 19331

Table 2.9: Prediction Success Table for the Estimated Model (% of Total Trips)

Predicted Mode

:\)/It;s;erved Drive Transit Walk Rideshare  Passenger Total
Drive 57.2% 2.3% 0.7% 0.0% 0.3% 60.5%
Transit 2.5% 12.0% 1.1% 0.1% 0.4% 16.1%
Walk 0.6% 1.3% 4.5% 0.0% 0.3% 6.7%
Rideshare 0.0% 0.0% 0.0% 14.6% 0.1% 14.6%
Passenger 0.6% 0.6% 0.4% 0.0% 0.4% 2.0%
Total 60.9% 16.2% 6.7% 14.7% 1.5% 100.0%

Table 2.10: Prediction Success Table for the Estimated Model (% of Observed
Mode)

Predicted Mode

f\)/lt;s(jzgved Drive Transit Walk Rideshare  Passenger Total

Drive 94.5% 3.8% 1.2% 0.0% 0.5% 100.0%
Transit 15.6% 74.2% 6.9% 0.9% 2.3% 100.0%
Walk 9.4% 19.4% 66.5% 0.2% 4.6% 100.0%
Rideshare 0.0% 0.0% 0.1% 99.4% 0.5% 100.0%
Passenger 28.3% 32.5% 18.1% 0.0% 21.0% 100.0%

Total 60.9% 16.2% 6.7% 14.7% 1.5% 100.0%
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TASHA Validation
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TASHA- |TTS-
TASHA- |TASHA-% |TTS- Total |TTS - % AwDist- |AwDist-

Activity  |Total Freq|Freq Freq Freq km km

Home 182113 45.53 187254 45.2 8.68 8.54
Shopping 32929 8.23 35679 8.61 5.67 4.83
Others 59671 14.92 64290 15.52 7.74 7.39
School 29425 7.36 30500 7.36 6.51 5.05
Work 95838 23.96 96574 23.31 12.76 12.04
Total 399976 414297

TASHA- |TTS-
TASHA- |TASHA-% |TTS- Total [TTS- % AwgDist- |AwgDist-

Activity | Total Freq|Freq Freq Freq km km

Home 266345 45.48 286125 45.19 9.21 9.21
Marketing 46414 7.93 54550 8.62 5.87 5.47
Others 84914 14.5 100452 15.86 7.97 8.93
School 42518 7.26 44190 6.98 6.42 5.45
Work 145388 24.83 147860 23.35 13.56 13.04
Total 585579 63317[7
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Activity Duration: Others

Duration_minues

2001 Validation: Actlvity
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Tne validated model will pe used io test
GTA travel penaviour of a variety of lan
network options (apout to start)
Develop Improved models of non-work/scnool activity
location cnolce

Develop schiedule- & policy-sensitive models of acilvity
eouﬂe generation (underway)

Tle TASHA to a model of nousenold auto ownersnip
(unclerway)

Integrate mode cnoice model witnin the scneduler
Extend to a full weer?
Incorporate panel survey resulis

fle Irnpacts or
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T
rcl use and transport
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