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OUTLINE

" Quick recap

= HB Choice models
- Mode
- Destination

= NHB Choice models

- Destination




QUICK RECAP
* TRMG?2 is a trip-based model

- Trip classification considers tour type

* E.g. HBO trips on work tours vs HBO trips on non-work tours

= Synthetic population built on-the-fly

= Resident production models are intuitive decision trees
* NHB models use HB outputs as inputs

= Special markets: Airport, University, CV/Trucks

* Parking and non-motorized models

* Feedback independently for each time of day (4)




HB Mode Choice




OVERVIEW

= Estimated transit nest separately

- Many more records in the on-board survey

- On-board survey couldn’t support advanced trip types (no tour info)
" Plugged in transit nest into overall choice model

= Estimated final auto coefficients and transit nesting coefficient
- High quality HHS allowed us to trust it for total transit share

= Same idea for non-HH auto nest




TRANSIT MC MODELS

= 3 models
- HBW
- HBShop
- HBO

= Estimation revealed subnesting by access mode




NON-HH-AUTO MODELS

* Binary logit choice of
- Auto Pay

e Rental Car
* Uber/Lyft

* Taxi
- Other Auto

* A friend’s car

* Fixed proportions for
SOV /HOV2/HOV3
- Not enough data to model

- Not enough impact to be
worth it

Non-HH Auto

Auto Pay Other Auto




FULLW_HB W EXAMPLE

" Transit and nonhh_auto models use their independent
coefficients

= Thetas and constants are estimated for those nests
" Like asking questions in series

= Technically, statistically inefficient, but unbiased estimation
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WHAT IS IT SENSITIVETO?

Transit

The usual suspects

IVTT, access walk time, wait time, #
of transfers

Non-HH Autos

Travel time
Wait time
Fare

If headed to airport

= except work trips

HH Autos

Travel Time
Toll
Parking



TRM PAY AUTO FARE MODEL

= fare ($) = 4.00 +
0.70 * length (mi) +
0.25 * time (min)

= Constrained constant
and time coefficient
- Based on the literature

= Estimated cost per o
mile parameter from
local survey |
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PAY AUTO WAIT TIME MODEL

* Not enough survey data to estimate

= So, estimated model with TRM variables based on
published wait time model for Austin, TX

= Seemed ok, but calibrated slightly
based on Kyle’s personal local experience

* Wait Time = 45.10 + 3.5%(Peak)
- 1534.4/GenAccess
+ 13030.36 / GenAccess”2

= Produces reasonable results

- Downtown Raleigh
¢ Off Peak: 2.5 min
* Peak: 6 min

- Rural Fringe of Model Area : up to 30 min

Caliper’
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HB Destination Choice




OVERVIEW

" Developed a nested DC model

- Builds on our work in three other models

- First time we’ve done simultaneous estimation (like a nested MC model)
= Strong results
" Will double constrain HBW




CLUSTERS

Zones grouped into clusters

Nested DC first selects
cluster then zone in cluster p—
Clusters ouRHAM

Are a limited choice set e o

Have ample observations in survey ¥ e

Should be easier to predict e o GARNER

Introduce new constants

SOUTHEAST
SOUTH

SOUTHERN
DURHAM




WHAT IS IT SENSITIVETO?

= Size

- Employment

* Impedance / Logsums (more on next slide)
= A range of accessibility measures

* Parking (non-work modes)

" Intra- and Inter-cluster effects

* High vs Low paying jobs (for work trips)




LOGSUMS

" A measure of accessibility

= An improvement over highway travel times alone
" Transit effects can still be swamped by a dominant auto mode

= Rather than ‘root’ logsums, we saw excellent results using sub-
nest level metrics




Caliper’

DESTINATION C

HOICE (W_HB_W)

Category Parameter Value t Stat
ASCs ASC_Durham -1.0900 -8.2
ASC_Other - NE -0.5896 -2.4
ASC_Other - SE -0.4359 -1.6
ASC_Park -0.3994 -3.3
ASC_Raleigh -0.6940 -3.7
ASC Southern Durham 0.4793 3.1
Size Size 0.6416 -20.9
Logsums NonHHAuto Logsum 0.7184 4.4
Transit Logsum 0.3237 2.6
Betas Intrazonal 2.4630 20.6
Time -0.0992 -28.5
Employment Density/1000 0.0018 3.3
Accessibilities Hospital Accessibility 0.3094 11.5
Transit Accessibility 0.0737 5.2
Walk Accessibililty (Zero-auto HH) 0.3248 2.7
HomeClusters HomeCluster_Chapel Hill 0.4870 3.2
HomeCluster_Cary 0.3048 2.9
HomeCluster Durham 0.3182 2.4
HomeCluster Garner 0.3860 1.3
HomeCluster Other - NE 0.4230 2.3
HomeCluster Other - S 0.3480 1.7




DESTINATION CHOICE (W_HB_W)

Category Parameter Value t Stat
Nest Coefficients Chapel Hill 0.8476 -5.2
Cary 0.8100 -7.9
Durham 1.0000
Garner 0.6933 -8.4
Other - NE 0.8471 -3.5
Other - NW 0.8702 -3.5
Other - & 0.7459 -6.5
Other - SE 0.8587 -2.6
Other - SW 0.2094 -1.3
Southern Durham 0.7154 -8.9
Research Park 1.0000
Raleigh 0.9244 2.2 One coefficient
Attractions Industrial Employment 1.0000 Cr—— . .
_ is normalized to
Office Employment - High Income 1.1551 1.2
Office Employment - Low Income 0.8669 -0.7 1.0000
Retail Employment - High Income 0.5177 -3.4
Retail Employment - Low Income 0.3205 -4.3
Service Employment - High Income 0.3925 -5.6
Service Employment - Low Income 0.2290 -5.3

Caliper’




DESTINATION CHOICE (W_HB_W)

Statistic Aggregate| PerCase
Log Likelihood at Convergence -22985.6 | -6.28
Log Likelihood at Null Parameters® -26142.9 | -7.14
Rho squared w.r.t Null Parameters* 0.121
Number of Cases 3,662




Caliper’
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DESTINATION CHOICE (N_HB_OME)

Category Parameter Value t Stat
. O M E ASCs ASC_Other - S -0.5898 26
ASC_Other - SE -1.2280 -4.4
- Other ASC_Other - NW -0.7688 -4.9
ASC_Cary 0.3245 2.8
- Maintenance ASC_Chapel Hill 0.4058 27
ASC_Raleigh 0.2926 2.4
- Eating ASC_Southern Durham 0.1820 1.5
Size Size 0.7402 -14.3
- Shopp| ng Logsums Auto Logsum 1.5170 5.3
/ Transit Logsum 1.8010 2.5
Be Intrazonal 0.6102 9.8
" Non-WO rk tours Time 02581 | -37.2
Time_Excess30min 0.2437 17.6
. Accessibilities Employment Accessibility (SO 0.0943 1.3
Includes Parkmg Iogsums HomeClusters 0.6528 3.7
uster_Cary 0.6538 4.6
HomeCluster Durham 0.3125 2.1
Excess travel time beyond 30 HomeCluster_Garner 0.7506 46
minutes is not consequential HomeCluster_Other - NE 0.2973 2.2
HomeCluster_Other - S 0.5298 )
HomeCluster_Other - SE 0.4576 1.7
HomeCluster_Raleigh 0.3397 2.7
HomeCluster_Southern Durham 0.2601 21




DESTINATION CHOICE (N_HB_OME)

Category Parameter Value t Stat

Nest Coefficients Chapel Hill 0.6876 -11.7
Cary 0.7600 -11.3
Durham 0.8004 -7.6
Garner 0.7609 -8.1
Other - NE 0.8355 -6.1
Other - NW 1.0000
Other-5 0.8195 -4.8
Other - SE 0.9280 -1.9
Other - SW 0.9171 -1.6
Southern Durham 0.8203 -6.5
Research Park 0.6944 -6.2
Raleigh 0.7955 9.3

Attractions Office Employment 0.0007 -2.5
Retail Employment 1.0000
High-Rate Service Employment 0.0935 -11.9
Low-Rate Service Employment 0.0317 -22.5

Caliper’




DESTINATION CHOICE (N_HB_OME)

Statistic Aggregate| PerCase
Log Likelihood at Convergence -25988.8 | -4.46
Log Likelihood at Null Parameters® -42373.9 | -7.28
Rho squared w.r.t Null Parameters® 0.387
Number of Cases 5,822




NHB DC Models




OVERVIEW

= No NHB mode choice models
= DC is traditional MNL




WHAT IS IT SENSITIVETO?

= Size

" Impedance measures
= Parking

= Cluster variables
- (but no nesting)




DESTINATION CHOICE: DRIVE MODES, NON-WORK TOURS

Category Parameter Value t Stat
ASCs Cary -0.2342 -3.7
Durham -0.4378 6.2 Multinomial Logit (MNL)
Raleigh -0.2554 -4.2
Southern Durham -0.1843 -2.9
Research Triangle Park 0.8262 5.8 Statistic Aggregate PerCase
Other - Northeast 0.3009 3.7 Log Likelihood at Convergence -37019.4 | -5.21
Other - Northwest 0.1626 1.5 Log Likelihood at Null Parameters™® -53455.4 | -7.53
Other - South 0.1266 1.1 Rho squared w.r.t Null Parameters* 0.307
Other - Southeast 0.2371 2.4 Number of Cases 7,099
Other - Southwest 1.0000 6.9
Size -t 06895 | 313 * Generic intra-cluster, intra-zonal effects
Logsums Parking Logsum 0.1587 7.3
Betas Time -0.2638 -86.7 . . e
Time_Excess over 30 min 0.2347 19.6 * Ease of Parkmg Percelved posmvely
Intra-Cluster 0.1102 3.1
Intra-Zonal 0.8198 16.8
Attractions K12 Enrollment 0.0311 -32.8
Office Employment 0.0093 9.7
Retail Employment 1.0000
Service Employment - High Income 0.2758 -0.8
Service Employment - Low Income 0.0797 -22.8

Caliper’
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