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Introduction

Activity-based approach
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Introduction

Constrains-based model in time geography
Hagerstrand (1970)
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Introduction

Constrains-based model in time geography
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Introduction

Pattern choice or Scheduling process ?

Activity agenda
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Introduction

Pattern choice or Scheduling process ?

Utility-maximizing model Scheduling process model
(Pre-trip decision) (Sequential en-route decision)
Bowman and Ben-Akiva (2001), * :
Recker (1995) Habib (2011)
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Scheduling process model n

Dynamic discrete-continuous approach
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Scheduling process model

Discrete choice model
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Scheduling process model

Continuous (time expenditure) model
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Scheduling process model

Continuous (time expenditure) model
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Scheduling process model

Continuous (time expenditure) model
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Scheduling process model

Continuous (time expenditure) model
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Scheduling process model

Continuous (time expenditure) model
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Scheduling process model

Discrete-continuous model
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Scheduling process model

Joint probability of discrete-continuous choice
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Scheduling process model

Joint probability of discrete-continuous choice
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Scheduling process model

Joint probabillity of -continuous model
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Application | Weekend activity scheduling

Data for estimation

¥ 2002-2003 in Toronto| 426 individuals in 264 households

M( E)YH3IR»: :3, ™Mw: :0.6, %E&a: :18,)0 :
47.000 CAD

M £~ " (MNL)-£E"1 -RPAg>*



Application | Weekend activity scheduling

Estimation results
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Activity Type 1:
Activity Type 2:
Activity Type 3:
Activity Type 4:

Activity Type 5:
Activity Type 6:

Activity Type 7:
Activity Type 8:

Activity Type 9:

Basic Need type activities, such as sleep, wash/dress/pack/snack,
lunch/dinner/breakfast and other basic need type activities.
Work/School type activities including telework, volunteer work,
training etc.

Household Obligations type activities, such as cleaning, maintenance,
attending children, attending pets and other household obligations.
Drop-off/Pick-up type activities dropping/picking people, meals,
snacks, video rentals, dry cleaning, mails, etc.

Shopping activities including grocery shopping, personal shopping etc.
Service type activities, such as medical/hospital, personal beautification,
banking, banking, religious service, servicing automobile, etc.
Recreational/Entertainment type activities.

Social activities including visiting, hosting, bars/clubs, sports, planned
social events, long time telephone conversation, etc.

Other activities that do not fall in the above mentioned categories.

Variables Activity type Pammeter t-Statistics
Activity type choice model component
Constant
Houschold obligations 1.3574 1485
Star time in hours from mid-night
Drop-off/pick-up —0.3584 —8.663
Shopping —0.1556 -2921
Services —03429 —5.808
Recreation/entertainment 0.0123 0.807
er of activities already performed from beginning of the day
Basic needs —0.0687 —4.894
Drop off/pick up 0.2110 3915
Shopping 0.1746 3.008
Services 0.2178 2.836
Sodal 0.0721 2.466
Total travel time (minutes)
Basic needs —0.1755 —9.49%6
Work/school -00221 -1.529
Houschold obligations —0.1478 —834
Recreation/entertainment —0.1571 —7.886
Other —0.0682 —3.095
Houschold size: number of people in the houschold
Work/school —0.1775 —1.993
Recreation/entertainment —0.1281 —2.531
Sodal —02404 —2.406
Other —02591 -2.516
Logarithm of age in yecars
Work/school —05769 —6.688
Houschold obligations —05350 221
Shopping —0.4803 —4.333
Recreation/entertainment -02723 —3.539
Sodal —1.0267 —5.233
Other —03649 2709
Logarithm of yearly income in Canadian dollars (2002-2003)
Houschold obligations —0.0503 -3.152
Services —0.1296 —5.294
Sodial 0.0332 0.868
Other —0.0646 -1.916
Employment status: non-full time job
Shopping —02498 —0.893
Recreation/Entertainment 0.219 1164
Social 0.9300 2.555
Number of children in houschold
Houschold obligations 0.0850 1.553




Application | Weekend activity scheduling

Varigbles Activity type Pammeter 1-Statistics Varigbles Activity type Pammeter -Statistics
Drop off/pick up 0.0929 1.273 Other 0.2185 1.573
Shopping —04030 -3225 Number of children in houschold
Time expenditure model component Houschold obligations —0.1027 —2.138
Variance (Sigma) 0.4952 26.354 Satiation parameter
Constant Constant
Basic needs 0.8195 1.273 Houschold obligations —0.1383 -2.36
Sodial 1.8545 -3.225 Drop off/pick up —0.0427 —0.42
Other 39394 26.354 Shopping —0.1093 -1.21
Star time in hours from mid night Recreation/entertainment —04619 —5.51
Work/school —00248 -0.923 Sodial -02111 —1.83
Houschold obligations 0.1071 6.749 Other —02455 -2.09 ,
Drop off/pick up 00729 231 Compasite activity 1.2654 9.9 "k
Shopping 0.0682 2955 Continuous start time in hours from mid night
Services 0.0602 2483 Recreation/entertainment 0.0234 374
Recreation/entertainment 0.0375 0.954 Sodial 0.0173 245
Number of activities already performed from beginning of the day Start hour: time of the day
Basic needs 0.0471 3.456 Compasite acti vity:
Sodial —00343 —L184 Befare 6 AM —08773 —8.40
Total travel time (minutes) 6:01 AMto 7 AM -02232 -2.13
Houschold obligations -00170 —1.558 7:01 AM to 8 AM —0.1707 —1.82
Drop off/pick up 0.0275 1.926 8:01 AM to 9 AM —0.1693 —1.90
Shopping 0.0382 2.832 9:01 AM to 10 AM -02023 -232
Services 0.0249 1.321 10:01 AMto 11 AM —02079 —245
Sodial 0.0295 2962 11:01 AM to 12 noon -02214 -2.74
Other 0.0340 2.567 12:01 noon to 1 PM —0.1891 —2.46
Houschold size: number of people in the houschold 1:01 PMto 2 PM —0.1500 -1.99
Work/school 0.0557 0.727 2:01 PMto 3 PM —00514 —0.70
Houschold obligations 0.2049 4.758 3:01 PMto 4 PM —00714 -1.03
Recreation/entertainment 0.0868 247 4:01 PMto 5 PM -00712 —1.06
Logarithm of age in years After 5 PM - -
Work/school 0.4589 3.005 Correlation coefficient between activity type choice and time expenditure
Drop off/pick up —03269 —2.597 Constant —04423 —343
Recreation/entertainment 0.4949 3.882 Loglikelihood of full model —8595.7618
Sodial -02097 —0.753 Loglikelihood of constant-only model 9877.646
Other —06673 -1.329 Adjusted Rho-square value 0.12
Logarithm of yearly income in Canadian dollars (2002-2003)
Work/school 0.0466 1.674
Houschold obligations 0.0207 1.64
s o ~ A 7 oy
Number of automobile in houschold M £ c p UYa’ZR"v 0 S
Houschold obligations —0.1242 —1.224
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Recreation/entertainment —0.1013 —1.875




Structural / Reduced-form FH>~—t (2012)
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Appendix

Type ! Tobit model Habib(2011) model
Variable Parameter t-value Parameter t-value
Discrete choice
I Constant -0.081 -0.2E -0.382 -0.63
I, Female dummy 0.33¢ 1.9¢ 0.56( 1.8¢
I Elderly dummy -0.571 -2.0¢ -0.931 -1.9E
', Log(EP-Main dist.(km) + 1) 0.21¢ 5.4¢ 0.36¢ 5.12
g Car inBow dummy -0.213 -1.31 -0.35¢€ -1.3C
ET— Basic parameter of time (min./10) -0.457 -3.72 -0.011 -3.28 O > 2) ﬂ U( ¢, 0 M y )
" ime2 A Number of trips 0.10¢ 1.5€ 0.00z 1.14 UK”w D ‘I W I'
" ime3 Shopping dummy -0.45¢ -2.52 -0.014 -2.7C o »
".x  Cumulative walking dist. (m/100) 1.62€ 3.4¢ 2.98¢ 3.77 aY"»U-M ?
" walk2 (Cumulative walking dist.)*2 -0.93¢ -3.5€ -1.67: -3.6€
# Cumulative trips -0.4917 -4.2C -0.77¢ -3.8€
#, Cumulative shopping trips 0.39¢ 3.2C 0.68¢ 3.32
#y Previous activity : eating 0.64z 3.0¢ 0.922 2.58
#e Previous activity : Main -0.827 -4.57 -1.28¢ -4.25
#s Shopping street 0.47¢ 2.4¢ 0.62¢ 1.87
Continuous choice
" imel Constant 0.95¢ 8.2E 6.004 2.87
" ime2 Previous activity time (min./10) 0.38¢ 5.87 0.017% 4.67
" ime3 Previous activity: shopping -0.221i -2.2¢€ -0.70¢ -2.4¢ . ~
" imed Previous activity: Main -0.521 -4.3C -1.304 -3.3E Correlation « Y U U
" imes Log(EP-dist. (km)) -0.03¢ -2.0¢ -0.151 -3.3€ o8¢r U E A
Log($) Std. deviation of error term -0.45¢€ -7.0€ 1.00C - ME £
% Correlation -0.59C -2.72 0.66% 2.27
lj Satiation Parameter of activity j - - -0.77% -7.8% Satiationes’ "0 S
Ic Satiation Parameter of activity ¢ = = 0.88( 0.823 . s
Observations 482 482 XMU® , W I n
Initial Likelihood -549.84 -1173.58: OpUyM
Final Likelihood -334.97: -935.79:

Rho square (adj.) 0.351 0.18:
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