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RESEARCH OBJECTIVES ‘ VYZKUMNE CILE

1) Estimate values of: 1) Odhadnout hodnotu:

- Time - cestovniho Casu

- Congested Time — Casu v kongesci

- Travel Time Variability - variability cestovniho ¢asu
2) test: 2) testovat:

- presentation of scenarios —-  srozumitelnost scénaru

- respondent's choice - konzistenci rozhodovani

consistency respondenty



MOTIVATION

reliable measures of valuation of
time:

crucial input into transport policy
planning

benefits from expansion of
network and capacity additions

valuation of (travel) time (savings)
as a measure of willingness-to-
pay

cost-benefit analysis in transport
planning and project appraisal

MOTIVACE

spolehlivé metriky ocenéni
cestovniho ¢asu:

zasadni vstup do planovani
dopravni politiky

prinosy z rozsSireni sité a zvyseni
kapacity

ocenéni uspory cestovniho ¢asu
jako méritko ochoty platit
analyza nakladu a prinosu v
dopravnim planovani a
hodnoceni projektu



METHODS

e microeconomic model of consumer
behaviour maximizing utility

* random utility model

[Block & Marschak, 1960] }

(

METODY

* mikroekonomicky model chovani
spotrebitele maximalizujiciho
uzitek

* model nahodného uzitku
[Block & Marschak, 1960]

Un :Vn+£n

e Lancaster's [1966] atribute theory
of consumer choice

* model of systematic (indirect)
utility:

e Lancasterova teorie atributu
[1966]

* model nepfimého uzitku:

V = 5 Cost+ S, Time+...+ 5, X,

|



METHODS METODY

e discrete choice modelling e modelovani diskrétni volby
[McFadden, 1974] [McFadden, 1974]

L if U >U,0 #1,

Yin = 0, otherwise g ~ logistic distribution
* logit model of probability of e |ogisticky model
choosing one of two alternatives pravdépodobnosti volby jedné ze
dvou alternativ
1
Pr(y. =1) =
n —u(V. =V,

o



VALUE OF TIME (HODNOTA CESTOVNIHO CASU

e ratio of estimated coefficients ( .

lBtime IBéas
IB money Ignéklady

podil odhadnutych koeficientu

(marginal rates of substitution) (mezni mira substituce)



DATA DATA
|

* travel behaviour survey e studie dopravniho chovani
 travellers between Prague ~ Brno ( e cestujici na trase Praha - Brno
e collected: Fall/Winter 2010/2011 esbér: podzim/zima 2010/2011
e at least 1 trip in last 30 days e minimalné 1 cesta v poslednich 30
dnech
* 3 transportation modes: { * 3 dopravni prostredky:
car, train, bus auto, vlak, autobus
e Sample: N = 602 *Vzorek: N = 602

A about 210 kms on road
ﬁ about 255 kms by rail

4
’?,! 2o *
* 0
g B
e "% e
o0 SR fre
e e
> ,L.‘ﬂ'g.!’,_bg X p
2 o




QUESTIONNAIRE

e web-based surveying (CAWI)
e personal recruitement

* RP data = last trip‘s characteristics
e 2 stated choice experiments
with attributes:
— time variability
— congested time
* socio-demographic characteristics

DOTAZNIK

e dotazovani prostr. webu (CAWI)
* 0sobni rekrutace

* RP data = popis posledni cesty
e 2 vybérové experimenty
s atributy:
- variabilita cestovniho ¢asu
- Cas v kongesci
e socio-demografické charakteristiky



SAMPLE CHARACTERISTICS / VZOREK

Age 38.56 40 Vék

Respondent’s net income (CZK) 18 571 19 750 Cisty pFijem respondent

Gender - male 49.3% Pohlavi - muz

Education Vzdélani

- basic 4.65% - zakladni

- vocational training 14.12% - stfedni bez maturity

- high school diploma 50.17% - stfedni s maturitou

- college/university degree 31.06% - vysokoSkolské

Car ownership (household) 1.26 1 Vlastnictvi automobilu (domacnost)
Public transport pre-paid card ownership Vlastnictvi predplatného na MHD
- in Prague 31.06% -v Praze

- in Brno 19.27% -vBrné

- in both cities 1.16% - v obou méstech




CONGESTED TIME CAS V KONGESCI

3 attributes design e design se 3 atributy
* 8 choice situations * 8 vybérovych situaci

CHOICE OF ROUTE PRAGUE - BRNO

Route A Route B
Financial costs per person 250 CZK 350 CZK
Total travel time 2:20h 2:00 h
Time spent in congested conditions 0:30h 0:00 h

If these were the options available to make a trip between Prague and Brno which option

would you choose?
O Route A 0 Route B

| -




MULTINOMIAL LOGIT MODELS

segment

predictor

cost

total travel time
congested travel time
cost*work.trip
cost*lower.income

cost*frequent

Log-Likelihood
adj. p?

p-value for likelihood
ratio test vs model 1

model 1
coefficient
-0.0118***
-0.0257***
-0.0457***

-870.33
0.254

Car

model 2
coefficient
-0.0154 * **
-0.028***
-0.0496* **
0.0043***
-0.0034*
0.0029*

-850.03
0.268

0.000

model 1
coefficient
-0.0572***
-0.0612***
-0.0382***

-699.18
0.347

Bus

model 2
coefficient
-0.0573***
-0.0646***
-0.0401***
0.0156**
-0.0148**
-0.0017

-680.58
0.361

0.000

Signif. levels: “***’ (0.001 “**’ 0.01 ‘*" 0.05 ‘" 0.1




MIXED LOGIT MODELS (allowing for heterogeneity)

segment

predictor

cost

total travel time
congested travel time
cost*work.trip
cost*lower.income
cost*frequent
sd.total travel time
sd.congested travel time
Log-Likelihood

adj. p2

p-value for likelihood
ratio test vs model 3

Model 3
-0.0217***
-3.4074%**
-3.495%**

1.3505***
-1.7325%**
-740.92
0.3624

Car

Model 4
-0.0261***
-3.3022***
-3.4798* **
0.0076***
-0.0086***

0.0031.
-0.9656***
2.1696***

-7129.92

0.37

0.000

Model 3
-0.0772***
-2.6609***
-3.5439***

0.7669***
-1.118***
-657.57
0.3836

Bus

Model 4
-0.0702***
-2.6266***
-3.4882***

0.0161**
-0.0206***

-0.0048
0.7291***
-1.1363***

-646.13

0.39

0.000

Signif. levels : “***’0.001 ‘**”0.01 ‘*” 0.05 ‘" 0.1



RESULTS - VALUE OF (CONGESTED) TRAVEL TIME

Value of Time Value of Congested Time
CZK/h CZK/h

Model 3 179 251
Model 4:

Non-work trip, infrequent traveller, higher income 136 200
Work trip, infrequent traveller, higher income 180 266
Non-work trip, infrequent traveller, lower income 114 169
Non-work trip, frequent traveller, higher income 167 247
Work trip, infrequent traveller, lower income 144 213
Work trip, frequent traveller, higher income 239 353
Non-work trip, frequent traveller, lower income 135 200

Work trip, frequent traveller, lower income 179 265




PERCEIVED COST INCREMENT FORM SHIFTING ONE
MINUTE FROM UNCONGESTED TO CONGESTED TRAVEL

total travel time (min) cost increment (CZK/min)
model 3
120 5.47
130 5.05
140 4.69
150 4.38
160 411
170 3.86
180 3.65
190 3.46

200 3.28




TRAVEL TIME VARIABILITA

VARIABILITY CESTOVNIHO CASU
* mean variance approach e pristup ,prumérného rozptylu”
[Small et al. 1999] [Small et al. 1999]
* 3 underlying attributes: e 3 zakladni atributy:
e travel costs e cestovni naklady
 mean travel time e prumeérny cestovni ¢as
e standard deviation of travel  smérodatna odchylka
time cestovniho ¢asu
e respondent is shown: e respondentovi jsou ukazany:
e travel costs e cestovni naklady
* five possible travel times * 5 moznych cestovnich ¢asu



DECISION SITUATION ROZHODOVACI SITUACE

CHOICE OF ROUTE PRAGUE - BRNO

Route A Route B

Financial costs per person 204 CZK 170 CZK

P

1:36 h 2:04 h

1:53 h 2:22 R
Possible travel time: 2215 h 2:30h

3:06 h 3:00 h

3:56 3:30

If these were the options availableto myake a trip between Prague ajid Brno Which option
would you choose?

O Route A O Rout& B
mean travel time 2:33 h / prameérny cestovni ¢as 2:41 h \
standard deviation of travel time 0:57 h smérodatna odchylka cest. ¢asu 0:33 h




MULTINOMIAL LOGIT MODELS

segment

cost

mean travel time
st.dev. of travel time
cost*work trip
cost*lower income
erred dominance
Log-Likelihood

adj. p2

p-value for likelihood ratio
test vs model 5

Car
model 5 model 6
-0.0074***  -0.0084***
-0.0257***  -0.0276***
-0.0087***  -0.0093***
0.003***
-0.0029**
0.398**
-1104 -1084.1
0.152 0.172
- 0.000

Train

model 5 model 6
-0.0299***  -0.0292***
-0.0369***  -0.0371***
-0.0089*** -0.0089***

0.0007

-0.0023

0.2691

-971.02 -969.21

0.207 0.206
- 0.3054

Bus

model 5 model 6
-0.0334***  -0.0425***
-0.0393***  -0.0408***
-0.02*%**  -0.0216***
0.0203***

-0.0017
0.8227***

-982.65 952.13

0.1856 0.2050

- 0.000

Signif. levels : “***’0.001 ‘**’0.01 ‘*’ 0.05 ‘" 0.1




MIXED LOGIT MODELS (allowing for heterogeneity)

segment
cost
time
st.dev.time

cost*work trip
cost*lower income
erred dominance
sd.time
sd.st.dev.time
Log-Likelihood

adj. p2

p-value for likelihood
ratio test vs model 5
p-value for likelihood
ratio test vs model 7 (9)

Model 9 (In)
-0.0126***
-3.4661***
-5.0628* **

0.8911***
-1.8903***
-997.95
0.232

0.000

Car
Model 10 (In)

-0.0171***
-3.3899***
-4.8787***
0.0076***
-0.0017.
0.6228***
0.9362***
-1.7793***
971.44
0.250076

0.000

0.000

Train
Model 7 Model 8
-0.0415***  -0.0417***
-0.0531***  -0.0541***
-0.015***  -0.0155***
0.0029
-0.0034
0.4844**
0.0415***  0.0422***
0.0415*** 0.0418***
-892.3 -888.79
0.2699 0.270281
0.000 0.000
- 0.07

Signif. levels :

fkk kT

Bus
Model 7 Model 8
-0.0492***  -0.0602***
-0.0604***  -0.0641***
-0.0326***  -0.0342***
0.0275***
-0.0065
1.0441 ***
0.0462***  0.0443***
0.0525***  0.0547***
-877.51 -845.67
0.2708 0.291704
0.000 0.000
- 0.000

0.001 “**’0.01“*’ 0.05 ‘.’ 0.1




RESULTS - VALUE OF TIME

TRAIN

model 7

VoT

CAR

model 9

VoT
CZK/h
77
BUS

model 7

VoT

CZK/h model 10 CZK/h
222 VoT non-work 184
VoT work 332
CZK/h model 8 CZK/h
74 VoT non-work 64
VoT work 118



RESULTS - VALUE OF RELIABILITY

i.e. CZK per minute of standard deviation of travel time

CAR
model 9 CZK/min model 10 CZK/min
Value of reliability @ VoT non-work 2.17
VoT work 3.93
TRAIN
model 7 CZK/min reliability ratio ~0.81
Value of reliability 0.36
BUS
model 7 CZK/min model 8 CZK/min
Value of reliability 0.66 VoT non-work 0.57
VoT work 1.04



COMPARISON OF VALUES SROVNANiIi HODNOT

Value of Time (CZK/hour) Hodnota cestovniho éasu (Ké/hod)
CAR TRAIN BUS
Experiment 1 (congested time)
multinomial logit models 130 64
mixed logit models 179 73

Experiment 2 (variability)

multinomial logit models 207 74 71

mixed logit models 222 77 74




TESTING CHOICE TESTOVANI

CONSISTENCY KONZISTENCE VOLEB

e axioms of consumer theory e axiomy teorie chovani spotrebitele

e continuity * spojitosti

* non-satiation * nenasycenosti

* Transitivity * Transitivity
 tested using a dominant alternative  testovano dominantni alternativou

(=route A better in all the attributes) (= cesta A lepSi ve vSech atributech)

e violation may arise from:  poruseni muze vzejit ze:

e simplification e zjednoduseni

* compensatory choices  kompenzacnich voleb



TESTING CHOICE TESTOVANI

CONSISTENCY KONZISTENCE VOLEB

* 10.6% of sample did not choose * 10.6% respondentl nezvolilo
the dominant alternative dominantni alternativu
e association with indicators of e test asociace s ruznymi indikatory
cognitive ability (education level, age, (vzdélani, vék, prijem atd.)
income etc.) tested
—> no statistically significant —>statisticky nevyznamna
—> inconsistencies randomly —>nekonzistence nahodné

distributed rozdélena
5 different travel times - * 5 rlznych cestovnich ¢asu -
mentally demanding narocné na premysleni



INFLUENCE ON ESTIMATED VALUE OF TIME

costs
travel time

s.d. travel time

log-likelihood
N
adj. p?

value of time
(CZK/h)

consistent respondents

coefficient
-0.0132***
-0.0303***
-0.0145***

-2836.1
4842
0.146

inconsistent respondents

t-value coefficient t-value
-23.4 -0.0053* ** -4.4
-16.7 -0.0019 -0.4
-13.5 0.0226*** 8.0
-334.96
576
0.144

only small difference in VoT

pooled sample

coefficient
-0.0117***
-0.0268***
-0.0090***

-3268.4
5418
0.124

t-value
-23.3
-16.1
9.4

Significance 0.001: ***



LOGIT MODELS FOR ‘INCONSISTENT’ SUBSAMPLE

cost

time (1st)

time (5th)

A time (5th-1st)
time (5th)*2

Log-Likelihood

p-value for likelihood
ratio test vs prev. model

Model 1

-0,0069 ***

-0,0215 ***

344,71

Model 2 Model 3 Model 4
-0,0046 *** -0,00521 *** -0,00528 ***
0,0126 ***

0,00944 *** 0,01242 ***

-0,00001 .
-340,0 -335,13 -333,55
0.000 **=* 0.000 *** 0,05505.

Signif. codes: ‘“***’(0.001 ‘**" 0.01 ‘*’ 0.05 " 0.1



COMPARISON SROVNANI

* KITE project e projekt KITE
e valuation of travel time (VoT) - ocenovani cestovniho ¢asu
* long distance journeys - dalkové cesty (<600 km)
eCZ + PT + CH - CZ, PT, CH
CzZ pooled CZ+PT+CH
CZK/h CZK/h

VoT 742

VoT car 1355

VoT train 1159

VoT plane 2648

VoT coach 907

converted from EUR using exchange rate (1 EUR ~ 25 CZK)

e SP study in Prague - one after e SP studie v Praze - prespristi
presentation ! prezentace



CONCLUSIONS ZAVERY

values of time estimated - mostly e odhadnuty hodnoty cestovniho
consistent with what was c¢asu - prevazné odpovidaji
expected predchozim ocekavanim
travel time variability e variabilita cestovniho ¢asu -

- difficult scenario obtizny scénar

~10% of ,incorrect answers” e <10% respondentl nezvolilo
in dominant choice dominantni alternativu
construct validity problem e problém konstruktové validity
— cognitively demanding - kognitivné slozité

BUT not much influence on  ALE efekt na odhad hodnoty
estimated Value of Time! cestovniho ¢asu je velmi maly!



CONCLUSIONS ZAVERY

 generalization & transferability e zobecnitelnost & prenositelnost
- provides estimates for vysledku
intercity journeys - odhady pro meziméstské
cesty

- small sample size

. - mala velikost vzorku
e no data on share of modes in

interurban transport = limited e chybi data o podilu moédu na

possibility for predictions, délbé prepravni prace -

multimodal modelling etc. omezuje moznost predikci,
multimodalniho modelovani

e (CzechVOT study needed !
(also looking into VoT/VTTR in
freight transport) e potreba rozsahlejsi studie (vC.

hodnoty casu a spolehlivosti v
nakladni dopraveé)

atd.
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