2.1

2.1

£ Dx

DO
X0
oD
dx

dD/dx _ dD/D0
Djx 0=20x/x0



2.1 (Point Elasticity)
(DO, J0)
(Demand Curve)

(Arc Elastictty) 1

2.2

logA - logE>0 = AlogE> (22)
logx 1-Togx 0 Alogx

T T
XO X, System
Varisblo

2.1
: Mullen (1975)



(Shrinkage Ratio) 2.3
SR
(Midpoint Elasticity) 2.4
0.2 0 Iput i +eo 24)

2.2 (Travel Demand Elasticity)
(Sensitivity)
Kemp (1973)
3
* Income Elasticity

o Direct Price Elasticity



¢ CrOSS E lasticit

3 (Meyer and Miller, 1084y

3
2.2.1
(Fare Elasticity)
(Cervero, 1990)
(Disaggregate)

(Work Trip)
2.1

Cross Elasticity

1
0.33
-0.33

(Agoregate)

(Shapping Trip)
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2.1
-0.10 £ 0.04
-0.23 + 0.06
$5,000 -0.19 £ 0.10
$5,000-$14,999 -0.25 £ 0.11
$15,000 -0.28 £ 0.13
-0.17 £ 0.09
-0.40 + 0.26
-0.29 £ 0.19
- Meyer and Miller (1984)
2.2.2
(Service Elasticity)
Cenvero (1990)
2
(Headway) (Vehicle-miles)
(Total Travel
Time) (Access Time)
(Watting Time) (In-vehicle Time)
* Headway Elasticity

047 £ 017



1

(Lago, Mayworm and McEnroe, 1981) 2.2
Headway Elasticity ( Headway
2.2 Headway Elasticity
Original Peak Off-Peak Al Aggregate
) Weekends
Service Level” Hours Hours Hours Values
High -0.27 £ 014 -0.27 £ 0.09 -0.22 -0.25 -0.27 £ 0.10
(2 cases) (3 cases) (1 cases) (1 cases) (7 cases)
Medium NA -0.49 £ 020 0.43 + 0.16 NA -0.46 £ 0.18
(3 cases) (3 cases) (6 cases)
Low -0.58 -0.71 £ 0.11 NA -0.51 £ 0.20 -0.58 £ 0.19
(1 cases) (3 cases) (6 cases) (10 cases)
Aggregate  -0.37 + 0.19 -0.46 + 0.26 -0.38 + 0.17 -0.47 + 0.21 -0.44 + 022
Value (3 cases) (9 cases) (4 cases) (7 cases) (23 cases)
3 High:  Headway 10 ; Medium:  Headway 10
50 ; Low:  Headway 50
. Lagoetal (1981)
* Vehicle-miles Elasticity ,
(Route Density) (Area of Coverage)
(Hours of Service)
(Vehicle-miles)
Vehicle-miles Elasticity 0.61 £ 0.31

(Lago et al., 1981) 2.3
Vehicle-miles Elasticity



2.3 Veh

icle-miles Elasticity

Vehicle-miles Elasticity

Coventry

Leeds

Derby
Portsmout

Cardiff
Northampt

h

on

Plymouth

Glasgow
Bradford
Sheffield

Southampton
Leicester
All Town

> Mullen (1975)

o Travel Time Elasticity

Cross Elasticities

Travel Time Elasticity

+0.82
+1.01
+0.52
+0.63
+0.97
+0.70
+1.19
+0.22
+0.42
+0.35
+0.27
+0.30
+0.63

(Mode Choice Analysis)

2.5

2.6

2.4

12



2.4
(Total Time Elasticity)

Total Time Elasticity
Bus (Non-Experimental)

Peak -1.03 + 0.13

All hours -0.92 + 0.37
Bus and rapid rail (Non-Experimental)

Off-peak -0.59

- Meyer and Miller (1984)
2.5

In-vehicle Time Elasticity
Bus (Quasi-Experimental)

Peak -0.29 £ 0.13
Off-peak -0.83
Bus (Non-Experimental)
Peak -0.68 + 0.32
Off-peak -0.12
Rapid rail (Non-Experimental)
Peak -0.70 £ 0.10
Bus and rapid rail (Non-Experimental)
Peak -0.30 + 0.10
All hours -0.27
Commuter rail (Non-Experimental)
All hours 059 + 0.28
Walk Time Elasticity
Bus (Non-Experimental)
Peak -0.26
Off-peak -0.14
Bus and rapid rail (Non-Experimental)
Peak -0.20 £ 007
Off-peak -0.21
All hours -0.54

- Meyer and Miller (1984)

(2 cases)
(2 cases)

(2 cases)

(9 cases)
(1 cases)

(7 cases)
(1 cases)

(2 cases)

(2 cases)
(1 cases)

(9 cases)

(1 cases)
(1 cases)

(4 cases)
(1 cases)
(1 cases)

13
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25
()

Total out-of-vehicle Time Elasticity
Rapid rail (Non-Experimental)
All hours -0.59 + 0.15 (3 cases)
: Meyer and Miller (1984)

2.6 Cross Elasticities

ch : Demand for
anges Bus Rail Auto
Bus
In-vehicle time
(Peak) 0.2310.23¢c 0.15a 0.14b
(Off-peak) 0.05¢,0.04",0.10d 0.08'
Out-of-vehicle time (Peak) 0.37d
Walk time (Peak) 0.0le
Wait time 0.066
(Peak) 0.06a 0.05b
(Off-peak) 0.03¢,0.01e
Transfer time (Peak) 0.096 0.094 0.076
Rail
In-vehicle time (Peak) 0.13b 0.10b
Out-of-vehicle time (Peak) 1.00¢
Wait time (Peak) 0.03b 0.02b
Transfer time (Peak) 0.16b 0.11b
Auto
In-vehicle time
(Peak) 0.394 0.36b 0.84°
(Off-peak) 0.27',0.25% 0.06e
Parking time
(Peak) 0.82e
(Off-peak) 1.40¢e

"2-mode-choice logit model using household cross-sectional data (1974)
b3-mode-choice logit model using household cross-sectional data (1974)
¢ constrained least-squares regression using household cross-sectional data (1973)
dconstrained least-squares regression using household cross-sectional data (1968)
"' multinomial mode-choice logit model estimated from household cross-sectional data (1976)
"n-dimentional logit model estimated from household cross-sectional data (1972)

. Lagoetal (1981)
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2.6

1.40
(Traffic Demand Management)

)
(Other Service Attributes)
(Comfort)
(Reliability) (Number of Transfer)
1
2.1
2.1
Transfer Time Elasticity
Bus and rapid rail (Non-Experimental)
Peak -0.40 +0.18 (3 cases)

Number of Transfers Elasticity
Bus and rapid rail (Non-Experimental)
Off-Peak -0.59 (1 cases)
- Meyer and Miller (1984)

2.2.3 (Characteristic of Traveler)

J (Income)
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(Automobile  Ownership)

New York Nationwide Personal Transportation Survey
(NTPS) 1990-1991
81.9
1 28.6 2
14.1 (Black, 1995)

(Black, 1995)

(Independent Effects)

(Gender)

NTPS

(Shopping  Trip)
(Black, 1995)

2.8



2.8

Submarket
Group
Age Young
Middle age
Senior
Income Low
High
Auto access  No car
Has car
Trip purpose  Work
Shop
School
Medical
Recreation
Trip length  Short
Long

Submarket

2.3

Price and
service sensitivity
Highest
Moderate
Lowest
Lower
Higher
Lowest
Higher
Lowest
Higher
Lower
Lower
Highest
Higher
Lower

17

Comments

More discretion

Higher incomes; more choices

Most captive

More captive

High auto ownership; high premium on time
No substitute options

Higher incomes; more choice

Least sensitive in large cities

Most sensitive in suburban areas

Young tends to be captive

Especially low for low-income user

Most discretionary trip

Walk option; fare price high compared to time
Typically peak hour, work trips

: Cervero (1990)

(Trip Purpose)

1. Quasi-Experimental

2.8

(Individual Change)
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2. Non-Experimental

0 Time Series
0 Cross-Sectional
Quasi-Experimental
Time-Series

(Trend)

Cross-Sectional

(Mode Choice Model)
2 Revealed
Preference Stated Preference Revealed Preference

Stated Preference

Revealed Preference
(Kroes et al., 1988)
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(Reliability) Stated Preference
Stated Preference
9 16

Reveal Preference

2.4

Bly (1976)
-0.3
J (Off-Peak)
(Peak Time)
J (Non-Captive Passenger)
(Captive Passenger)
Cummings et al. (1989) Revealed

Preference
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(Distance-Based Fare) Stated Preference

Urquhart Buchanan (1981)
Telford Time-Series

(Shopping Trips, Work Trips Non-Shopping Trips)
(Real Fare) 2
(

Cervero (1990)
(Non-captive User)

(Captive
User)
(Degree of Captive)
de Rus (1990)
Time-Series
-0.3
(Ordinary
Ticket) (Multiple-ride Ticket)

-0.16



2.4.1
Time Series
(Real Fare)
(Cash Fare)
(Multiple-Ride Ticket)
(Disaggregate)
(de Rus, 1990)
J (Peak Time)
(Off-Peak Time)
(Bly,
1976)
(Urquhart

and Buchanan, 1981)

(Cervero, 1990)
(Bly, 1976)
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( 1 )
(Cervero, 1990; Bly,1976)

J (Non-Captive
Passenger)
(Captive Passenger)

(Long-Run)
(Shopping Trip)

2.4.2

Generalized Cost

(' rquhart and Buchanan, 1981)

(Cervero, 1990)

(Reliability)

2.9

(Disaggregate) (Land Use)
(Locational Setting)



2.9
Price and Service
Type Submarket Service -
e characteristics
sensitivity
Land use  Density:
Low High High speeds, long headways, circuity
High Low Slower, more frequent, more crowed
Composition:
Single-use High Long headways, circuitous routing
Mixed-use Low Slower, more frequent
Intrasuburban Higher High speeds, long headways, circuity
Intraurban Lowest Slower, more frequent, most ubiquitous
Locational  Intra-CBD Highest Slowest, most frequent, most congested
setting/ Suburb-to-City  Varies Express, radial, limited-stop, fast
corridors ~ City-to-Suburb  Varies Less frequent, circuitous, cross-town
: Cervero (1990)

(Own Elasticity ~Direct Elasticity)
(Cross Elasticity)

(Disaggregate)
(Aggregate) (de Rus, 1990)

23

Cost/Rider

High
Low

High
Low
High
Low
Low
High
High



2.10

Mode
Bus

Rapid rail

Bus and rapid rail

Aggregate values

2.10

(Rapid Rail)

Peak

0.33£0.18
(3 case)
0.10

(1 case)
NA

0.27 £ 0.19
(4 case)

Off-peak

0.63 £ 0.11
(3 case)
0.25

(1 case)
NA

0.54 £ 0.20
(4 case)

:Lagoetal (1984)

All hours
0.69 + 0.31
(17 case)
0.55
(1 case)
0.77 £ 0.27
(2 case)

0.69 + 0.30
(20 case)

(Bus)

0.64 + 0.30
(23 case)
0.31 + 0.19
(3 case)
0.77 £ 0.27
(2 case)
0.61 £ 0.31
(28 case)

24

Aggregate values
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