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I'yderabad city 

ABS i RAC T 

tacing 
transportation prob lens due to inadequate road space 
greater Use of persona lised modes. There is an 

encouraging travel by public transport by appropriate 
Eiodal shares depenc upo comn:uter sensit iv ity to leve 1 of service 
factors of d ifferent h:odes. keeping in view the iportance 
trips, i0de split behaviour uf Hyderabad comGuters is carr ied oyt using 

environment and a suitab le 

is current ly 

ULOGIT LiOde ] in the .1ult inodal 
transportation syster. is r..omiiended. 

1.INTRODUCTION 

var iety af 
assoc iated with 

Urgent need for 

54 

work 

Hyderabad letropolitan city, the capital of Andhra Pradesh is 
experiencing Sevra i transjpurtation proh len.s 1ike conçestion, accidents delay and enyi0nmeiital decerioration due to inadequat� widthS, lir ited road transpoi cuion ne work and high percentage nov ing traffic. The 'Hyderabad Area Transportation Study (H (1988) ! 

of s low 

reveaed that abovt 26 lakh trips ae being nade on the city's in al1 and the share of butlic Transport (PT) is 
network 

indicating that the ina jor ity of travei, only 35 percent 
is performed by persona lised modes warranting wider roads. The recommendations of the study groun on a lternat ive systen of urban transport (1987) ind icated that 

Split the expected for the city with its population leve ls is 50 mode 
This /arrants the reor ientation of tl.e policies for encouraging 

percent. 
trans it trips. However, since the trave l by pubic 

m¡ss 

transport persona lised odes deperds upon the re lative leve lS of service and the 
and 

comuter behaviour of mode choice, it beComes necessary to 
*he cormuter behaviour of iode Choice, sensit ivity for level of servic under^tand 
factors 1ike t ime, cost etc. Keeping in view the importance af trips, attempt is made in this paper to est imate the mass Work 

trans it 

strategy. The 

an 

patronage through mode choice behaviour of ind ividual commuten 



CHARI (1981) oechn iques have been summar ised by HUTCHINSON (1974) and for mode choice mode11ing. Ep Toyed techniques 1ike rearess ion anays is, diver_ion curves etc. 
Wh1le the earlier stud ies 

the latest 
d iscr iminant literature rvoaled the adoption of Logit, Probit and 

anal,is fórJde caoice (1976), LION (1975) study. The studies, by GANEK 
split analysis indicated the wide vse of logit moda ls for mode 

of tr ips by and further estab lished the 
SARNA (985) discussed var ious 1ssus concerning mode split dspects 1n 

ana lys is. 
mixed traffic situation. However, d1saggregated behavioura l mode for the mixed traffic and this 

CHARI (1976) f irst proposed the 
nas been further probed by SINHA (1981). and GUPTA (1986). It has been 

a spect 
brought out by these studies that mu lti logit mode ls g ive sufficient accuracy in mode choice ana lys is under mult imoda 1 environment. With the he lp of the details given by TYE (1982), it has been establ ished disaggregate behavioura1 that 
Logit (MNL ) model1 ing of mode choice 

model yields qood results and hence it has been adopt 
using Multinom ia l 

the present study. 

super1or ity of l0git modelling over pr ob it and discr iminant 

Where; 

2.PAST EXPERIENCES IN "0DE CHOICE STUDIES 

3.1 Hypothesis of 
(UL0GIT Model) can be expressed as; P (M) = Exp(-U(M)/SUM(Exp(· U(I)), 

Exp 

Where; 

purp0se 

Where 

3.FORMULATION OF THE M0DEL 

P(M) = the probabi 1ity that a traveller will choose iode . U(M) a a (dis) uti1ity function for mo de ' 

the niode?:The Mu lt in om ia l 

the Natural Logar ithm ba se U(I) = a (dis) utility funct ion for a travel mode I N = the entire set of travel des ident ifi�d in the study The (dis) uti1ity values are generally expressed a$ 1inear of impedence variab les and socio-economic characterist ics of the 

x1 

traveller 

U(M) = f(t/m) + f(c/m) + f(S.E/m) 
f(t/m) = a function of time inyolyed in mak ing the trip by node m f(c/m)= a funct ion of the cost of mak ing the tr ip by mode m f(S.E/m) = a function of sOcio-ec�poic character istics 

Logit Mode l 

(I = 1,...).. 

fít/m) : (a0ta 1*x1+a2*x2+. ...an*xn) 
f(t/m)= an impedance function for time for mode m 

Each of the (dis)ut ility function car b ceve loped comb inat ion of relevant var iabies, each vari ble is adjusted (we ighted) by a co -efficient as follows: 

Comb ination 
trip 

2 

of the 

55 

in 

= the individual e lement within the impedence functior (e.g. in-vehicle time, waiting tim� etc.) 

as a linear 

= a coefficient to be der ived aS a part of model ca iibrat ion 

3 

maker. 



3.2 Se lection of the independent var iab les: In equation 2 for 
disutility expression, three funct ions, name ly time, cost and soci0 
econom ic conditions are to incorporated. The soc10-economic 
Condition is generally r: by income, Social status 

indirect ly by vehicle owr tudy, peop le 
stratified into Vehic le Own in e" cle People (NVP) 

tics of trave iler exogeneous ly. to represent s0cio-econon ic chara 
Hence, trave1 time and travel cost 
niodel the mode choice behaviour of trip maker. 

are as follows; 

3.3 D isutility funnct ions :Various modes cons idered for this 
study are Oun Vehicle (0V), Public Transport (PT), Intermediate Pub 11c 
Transport (IPT) and Walk. The disutility expression U for each mode 

wa lk 
cost 

U0V) Time co-efficient * 0V time + Cost coeff icient * 0V cost 
+ OV b ias 

U(PT) = Time co-eff icient * PT t ime + Cost co -efficient * PT cost 
+ PT bias 

U(wa lk)= Time co-efficient * wa lk t ime 
Time represents the door -to-door travel time and cost represents out of 

pocket expenditure. 

uIPT) = T ime co-eff icient * IPT time + Cost co-efficient*IPT cost 
+ IPT bias 

The possible mode choices for VOP are his made, IPT and 
while for NVP the choices are between PT,IPT and wa lk. Time 
for each mode based is est imated on ob jective approach 

The (1975). by Watson ULOGIT Suggested in built program with 
model 

* Corre lation between var iab les 
* Log-1ikelihood va lue 

4.10DEL CALIBRATION 

Coeffic ient iame 

T.T ime coefficient 
2.Cost coefficient 
3.0V Bias 
4.PT Bias 

and Tab les II present the results of 

purpose-VOP and work purpose-NVP 

5.IPT Bias 

Fina - Va lue 

Tab le I UL0GIT M0DEL RESULTS FOR WORK PURPOSE-VOP 

0. 1263 
0. 1061 

-1.1715 
-0.4746 
2.7932 

* Pseudo R-square va lues 

56 

* Tab le of Elast ics 
calibrated model 

* 0bserved Vs.Est imated totals 
for each alternat ive 

PT, 

0.0204 

Standar Error t-ratio 

0.1115 
0.5657 
0.5615 
1.0854 

The final va lue of l0g 1ikelihood = -0. 13342E03 

Pseudo R-sQuare = 0.6395293E00 

0bserved Vs.Estimated tota ls for each alternat ive: 

or 

re 

6.20 

for work 

0.95 
-2.07 
-0.85 

2.57 

and 
as 

ar. he two variables cons 1dered to 

Subrout ines is employed for model ca1ibration. The output of the 
conta ins coefficients alongwith the follow ing diagnostic tests. 

* t-test of co-eff icientS; 



Alt. 

PT 
IPT 

HA.E 

WALK 4.00 

Cbsd. 

20.30 

T.0V Time 
2.0V Cost 
3. PT 
4.PT COST 
5.IPT TINE 
6.IPT COST 
7.1!2LK TIHE 

57.00 

ATt. 

PT 
IPT 

3.00 3.00 

TII1E 

4.IPT Bias 

ALK 

HAHE 

Est imate 

20.30 

TACLE II: UL0CIT 
Coefficient !ame 

1.7ine coefficient 
2.Cost coefficient 
2.PT Bias 

57.00 

Ob sd. 

4.00 

OV 

1.PT TIHE 
2.PT COST 
3.IPT TIliE 
4.IPT COST 
5./ALK TIME 

Std.Res idua T Corr,coeff. Corr.ratio No.of cells 

75.00 75.00 
3.00 3.00 

0.001 

D-0.587 
D-0.237E-01 
C0.721 
C0.1773-01 
C 0.216E-0 1 
C0.524E-02 
C 0.396E -02 

Est imate 

0.000 
-0.000 

PT 

-0.002 

Probabilities at average va lues of variab les are; 
0.827 

TABLES OF ELASTICITY 

0.235 

PT 

0.1154 
0.4233 

0.001 

D -0.604E -01 
D-0.674E-02 
C0.337E-01 

0.284 

C 2.80 
C0.113 
D-3.590 
D-0.88 1E-01 
C0.216E-01 
C0.524E-02 
C0.396E-02 

0.2537 

-0.000 

C0.287E-01 
C0.696E-01 

0.077 

1.0930 

-0.000 

0.265 

0. 167 

The final value of log 1ike lihood = -0.29562E02 
Pseudo R-square = 0.7010119E00 
Cbserved Vs.Est imated totals for each a lternative: 

0DEL RESULTS FOR --!ORK PURPOSE-NVP 
Fina l Va Tue Standar Error 

IPT 

0.458 
0.081 
0.456 

TABLES OF ELASTICITY 

0.334 
0.354 
0.018 

C 4.0T 

0. 120 

IPT 

C-0.448 
D-4.38 

C 2.80 
C0.113 

D-3.72 
C0.696E-01 

57 

C 0.721 

D-0.870 
C0.396E-02 

C0.177E-01 C0.177E-01 
D-3.59 

0.006 

0.0307 
0.2128 
0.4960 

1.35 

Std.Res idual Corr.coeff.Corr.ratio Ho.of cells 

0.526 
0.067 

21 

WALK 

0.370 

C2.80 

WALK 

C0.113 
C0.721 

C0.216E-01 
C0.574E-02 
D-9.99 

0.000 

t-ratio 

3..76 
1.99 
0.51 

C 4.01 
C0.448 
C0.337E-01 
C 0.287E-01 
D-9.64 

6 
3 
5 

Probabilit ies at average va lues of var iab les are: 

Note:1.D indicates Direct elast icit: C indicates Cross elasticity 0.Q07 
2.Flasticit ies are eva luated at average va lue 

12.00 12.00 



5.1 
has been 

Sensitivity analysis: Sens it ivity analysis 
responsiveness 

carried out to depict the powers of the model for micro 
of the deuand t0 changes in cost and t ine var iab les. A distance of 10 

k. is chosen as datui and average tile and costs pEr ki. are obtained. 
to show the 

T iue and cost var iables are varied by reduc ing to half Condition of 
iiprove:nents and doubled to s irulate the deter iorated 

trave . Gy varying tine and cost of a particu lar mode hetveen the ab0ve 

lirits, and keeping travel time and cost for al] 

06 

05 

0-3 

disutility constant, values 

substituting these values in probability equation, 

choices are calculated. The results are presented in Fig. I 
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0-1 

-10 Paise 
40 Paise 

40 Faise 

5 SEKSITIVITY A:D INPACT AXAL YSIS 

10 Paise 

0035 79 11 
ovTime(Min/Km) 

Probability of mode 

choice 
0-5 

0-5 

0.4 

0-3: 

0-24 

0-1 

o-0 

-240 Paise 
F100 Paise 

120 Pais: 
60 Paise 

-240 Paise 
60 F 

07r 

-240 Paise 
Paise 

03 

0-2 

NO 

01 

for each 

3 $ 7 9 11 3 

LPT.Time(Min Km) 

8 Paise 

-28 Paise 

00, 2S 7 9 1 

P.I.Time(Min/Km) 

VEHICLE OWNING PEOPLE 

Paise 

Proba 

bility 
oB 

mode 

VEHICLE 

choice 
0-6 

0-5 

0.4 

0-2 

0-1 

Dode are 

0-728 Paise 
s Paise 

0-o 

0-7 

0-6 

0-5 

PEOPLE 

0.4 

0-3 
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0-2 

B Paise 
OPaise 

-28 Paise 
IrPaise 

LP.T.Time (Min/Km) 

13 5 7 9 

PI.Time(Min/ Km) 

5 7 9 11 13 

other n0deS, 
ca lculated. 

probability of i0de 

declined to walk irrespect ive of the tr ip purpose. 
effect on probab i 1ity of mode choices. 

* It is observed that NVP are highly sensit ive 

INDEX 

---0 V 

Fig.1 SENSITIVITY ANALYSIS CURVES FOR HOME BASED WORK TRIPS 

Important findings from this ana lys is are; 

-|PT 
-WALK 

* VOP are highly sens it ive to 0V and PT travel times. They prefer to ao 

by the ir own mode for work purpose and the ir next choice is PT. VOp are 
IPT tine has little 

as 

By 

for PT tine, PT and 
of PT 

Wa lk are the two modes mostly prefered by NVP when travel tine 
NVP shifting to wa lk mode. they increases, 

giving less are 
its travel effect IPT to t ime has and negligib le preference probabilit ies of mode chri es. Both categories of people, viz., VOP and 

are 

On 

NVP are less sens i.ive t cost of trave 1. 



5.2 Impact analys is:The moda 1 shares can be predicted by the 
in 

the models deve loped. The on ly difficu lty that may ar ise 

the future mode split is the est imation of peraieters 

decide the level of serv ice of the transportation systems 1ike ly to 
dec is ion operated in to 

future. of However in the event policy 
encourage the travel by Mass Trans it, an impact ana lys is can be carr ied 

out with var ious journey t imes and costs in predict ing the probab ility 
of the choice mode travel for PT. But as discussed in artic le 5.1, 

of behaviour of individual commuter is very much insensit ive to cost 
trave 1. 

out for On this basis, an impact ana lys is has been carr ied 

find ing out the probab i 1 ity of trip mak ing for work purp0se for various 

he lp of 

PT Journey Probability of 
Speed (kmph) PT OV 

15 
20 
25 
30 

TABLE III: PROBABILITY MATRIX FOR MORK PURPOSE 

35 

0.34 0.64 
0.43 0.56 
0.58 
0.69 

0.42 
0.30 

0.76 0.23 

IPT 

0.01 

Hutchinson of London. 

Assumpt ions: 
Mode Journey 

Speed (Kmph) 

PT 
IPT 
WALK 

REFERENCES 

25 

20 
5 

Cut of 
pocket expend iture 

0.35 
0. 15 
1.20 

As can be seen from the above analys is, it can be 
that ;It is possip le to shift the commuter. from personal ized mode 
public transport by increas ing the journey speeds and operational 
efficiency of these systems. However Complete dependence On Mass 
Trans it by buses may not give the des ired effect because of the imited 

capacity and operational prob lem on a common right of way. Hence it 
becomes essent ial to go for high speed, high frequency track guided 
systems at least on identified corridors. 
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assui.2d journey speeds in respect of PT. The results are presented in 

Tab le III. 

predict ing 
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