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INTRODUCTION

In this workshop, you will apply a five-mode logit mode choice model for home based work trips
to one zonal interchange in UTOWN, i.e. trips from Zone 5 to Zone 1.

The work trip mode choice model is a five-mode logit model consisting of the transit mode and
four auto occupancy modes: drive alone, two-person carpool, three-person carpool, and four-or
more person carpool. The general form of the model is:
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Where:
P, = probability of taking mode i (share)

U, = utility of mode i
e = base of natural logarithms.

The variables in the model, used to compute (U), are:

OVT (out-of-vehicle time): for auto travel, the time spent walking to and from the car; for
transit, the time spent walking to and from bus stops, and waiting for the bus.

IVT (in-vehicle time): for auto and transit, the time spent riding in the vehicle.

COST (out-of-pocket cost): for auto, operating cost, tolls, and parking cost; for transit,
fare.

Mode Specific Constant: the average amount that factors not included on the utility
function contribute to the difference between the utilities of the given mode and the base
mode.

The general form of the utility function is:

U,=a; -0.05 OVT; -0.025 IVT; - 0.0024 x COST,;

where g, is a mode specific constant for mode i.
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DATA

The model will be applied to the interchange between Zone 5 and Zone 1 in UTOWN. The
following table provides the data for this application.

Level of Service Data

MODE ovT IvT COST

(min.) (min.) (cents)
1 person 5 17 200.0
2-person carpool 5 21 100.0
3-person carpool 5 23 66.6
4-person carpool 5 25 50.0
Transit 7 33 160.0
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PART 1: CALCULATE MODE PROBABILITIES BY MARKET SEGMENT

You will first calculate the mode probabilities for the trip interchanges between Zone 5 and
Zone 1. Use the tables on the next page.

In part (a), you will calculate the modal utilities based on the values of the mode-specific
constants and the three variables used in the model, i.e. OVT, IVT and COST.

Part A: Calculate the utilities for transit as follows:
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First, insert in the table the appropriate values for OVT, IVT and COST;

Calculate the utility relative to each variable by multiplying the variable by
the coefficient which is shown in parentheses at the top of the column; and

Sum the utilities (including the mode-specific constant) and note the total in
the last column.

Part B: Calculate the mode probabilities as follows:
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Insert the utility for transit in the first column;

Calculate eV for each mode;

Sum the eV for all modes and note in the “Zotal” line; and
Calculate the probabilities by mode using the formula:
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PART A
Utilities
Mode-
Specific OVT IVT COST TOTAL
MODE* Constant | (-0.050) | (-0.025) | (-0.0024) U,
Solo driver: Variable 5 17 200
Utility 0.0 -0.25 -0.425 -0.48 -1.155
2-per. carpool:  Variable 5 21 100
Utility -0.25 -0.25 -0.525 -0.24 -1.265
3-per. carpool:  Variable 5 23 66.6
Utility -0.30 -0.25 -0.575 -0.16 -1.285
4-per. carpool:  Variable 5 25 50
Utility -0.35 -0.25 -0.625 -0.12 -1.345
Transit: Variable
Utility <0.30

* Note: Coefficients for variables in larger font at top of each column are from the Level of Service Data.

PART B
Mode Utility e Data Probability
Solo driver -1.155 0.31506 0.244
2-per. carpool -1.265 0.28224 0.219
3-per. carpool -1.285 0.27665 0.214
4-per. carpool -1.345 0.26054 0.202
Transit
Total
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From trip distribution, the number of trips from Zone 5 to Zone 1 was 14,891. Calculate
the number of trips by mode from Zone 5 to Zone 1 using the probabilities calculated.

Trips (Zone 5 to

Mode Zone 1)

Solo Driver

2-Person Carpool

3-Person Carpool

4-Person Carpool

Transit

TOTAL 14,891






