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_____________________________________________________________________________________ 

Abstract 

Transport situation in most Indian cities is rapidly deteriorating because of the increasing 

travel demand and inadequate transportation system. Indian cities of all sizes are facing the 

crisis of urban transport. Despite investments in road infrastructure and plans for land use and 

transport development, problems of congestion, accidents and pollution are continuously 

increasing. Industrialization and rapid urbanization is leading people to migrate towards cities 

resulting in increase of travel demand in the urban areas. The existing inefficient transport 

systems are encouraging people to use personal vehicles which in turn increase the share of 

private mode of transport, declining public transport share causing various traffic problems. 

Large cities are facing an unprecedented growth of personal vehicles (two wheelers and cars) 

and in medium and small cities different forms of public and intermediate public transport 

provided by informal sectors are struggling to meet the mobility demands of city residents. 

Public transport plays a major role is reducing traffic problems in urban and has become a 

major issue in most metropolitan and urban areas in sought of resolving various transport 

problems. Efficient transport policies and strategies are required for the proper development 

of a city considering all the aspects of transportation. Planning of efficient public transport 

policies to provide seamless travel is needed for attracting travellers towards public transport 

to develop sustainable cities with reduced use of private vehicles and therefore there is need 

for understanding the behaviour of travellers to frame the policies. Guntur, a medium sized 

rapidly developing city in the vicinity of newly formed capital region of Andhra Pradesh is 

taken as the study area to analyse the mode share and shift behaviour of travellers in the 

present study. The behaviour of people in the study area towards public transport is analysed 

by conducting revealed as well as stated preference survey. Two types of surveys viz. In-Bus 

survey (IBS) and Home-interview survey (HIS) are conducted to capture the preferences and 

priorities of the travellers. Discrete choice approach was applied here to develop the choice 

models. The Mode Choice model (MCM) was developed by employing Multinomial Logistic 
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regression to analyse the modal share in the study area and Transit Shift model (TSM) was 

developed to estimate the shift towards public transit by the travellers employing Binary 

Logistic regression. In case of Mode Choice Model, the outcome of the model is the choice of 

the mode whereas in case of Transit Shift Model, the outcome is dichotomous viz. “Shift” or 

“No Shift”. The developed models are statistically validated and are found to model the 

choices satisfactorily with reasonable accuracy. The study has shown several attributes 

influencing the mode choice and the shift towards transit, which can be recognized by policy 

makers considering the needs of users. The developed Mode Choice Model (MCM) and 

Transit Shift Model (TSM) form the base for framing public transport policies to implement 

better transit systems. 

Key Words: Public Transportation, In Bus Survey (IBS), Home Interview Survey(HIS) , Mode Choice 

Model (MCM),Transit Shift Model ( TSM), Shift. 

_____________________________________________________________________________________ 

 

1. INTRODUCTION 

The increase in population and urbanization in India have elicited a tremendous effect on 

transportation in cities. The continuous increase of motorization is resulting in traffic 

congestion which is one of the major cause of environmental pollution. On the other hand, 

the man hours are being wasted plying on roads for most of the time resulting in loss of 

economy of individuals and country as a whole, hence there is a need to address the issue in 

regard of transportation. Travel demand modeling is the process of forecasting the demand 

for travel which includes the stages of trip generation, trip distribution, modal split and trip 

assignment. It plays a vital role in planning the transportation system for a city. Modal split is 

the third stage in travel demand modeling process which decides the share of modes among 

the available modes of transport. It defines the choices of people among various modes of 

transport, public transportation is one of such mode which supports various classes of riders. 

               Public transportation is carping element of urban transportation system. More 

attention is to be provided to public transportation because it utilizes limited resource and 

provide solution to various transportation problems in cities. Present scenario provides range 

of public transportation such as    metro rail systems, monorail systems, bus rapid transit 

systems etc. which are suitable in the metropolitan context but the basis public bus services 

forms the base for the public transit. The mass transit services are efficient but incur huge 

cost in implementation whereas public bus services will be efficient as a start in the newly 
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developing cities. In this regard, to implement any services, study of choices of people in the 

city is necessary for developing a proper public transit policy. The most common methods of 

mode choice analysis are Binary and Multinomial Logit models. The present research aims at 

developing Mode Choice Model (MCM) and Transit Shift Model (TSM) for fast growing city 

to realize the present status of mode choice behavior so as to enhance the traffic quality and 

to reduce pollution. Guntur city, a fast growing city in Andhra Pradesh is considered as the 

case study for the present work to analyze the mode choice behavior of the residents and 

shifting behavior towards public transit. 

1.1 NEED FOR THE STUDY 

In urban transport system, there exists imbalance between modal share, particularly among 

public and private modes. Growth in urbanization and motorization has resulted in poor 

transportation conditions in many cities. Increased number of private vehicles on roads has 

led to deterioration of urban traffic and resulting in numerous traffic and environmental 

problems. For strategic transportation planning one has to understand the mode choice 

behavior and acceptance of public transportation by people. Planning of efficient public 

transport policies to provide seamless travel is needed for attracting travelers towards public 

transport to develop sustainable cities with reduced use of private vehicles. Increased 

urbanization and growth of urban centers is leading to increased demand for travel and 

therefore there is need for understanding the behavior of travelers to frame transport policies. 

1.2 OBJECTIVES AND SCOPE OF THE STUDY  

The main objectives of the present study are summed up as below.  

a. To develop Mode Choice Model (MCM) to analyze mode choice behavior of the 

individuals using Logistic Regression. 

b.To model the shift behavior of people through Transit Shift Model (TSM) using Logistic 

Regression technique. 

c. To identify and study the effect of various attributes on the choice of mode and transit. 

The scope of the study is limited to Mode choice and Transit shift modelling for the selected 

study area and Trip Generation, Trip Distribution and Trip Assignments which are other 

facets of urban transportation planning are outside the scope of the present study. 
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1.3 DESCRIPTION OF STUDY AREA 

The fast growing metropolitan city, Guntur has been considered as the study area for 

analyzing the modal share of the city as well as to determine the transit demand of urbanities. 

It has a population of 7.5 lakhs (according to GMC current status) over 160 sq.km of area. 

The main four routes which are present in the center of the city are taken as the study routes 

for the bus survey at micro level. The areas around the major bus stops are taken as the study 

zones for the Home-interview survey. Guntur city falls within the hot humid region of the 

country and it is not more than 40 miles from the sea. The normal rainfall is 32.4 inches.  It 

has a coastline of approximately 100 km and is situated on the right bank of Krishna River, 

that separates it from Krishna district and extends till it empties into the Bay of 

Bengal.Guntur is located at  16
0 

18
’
 N 80

0 
27

’
E  It has an average elevation of 33 m (108 ft) 

and is situated on the plains. There are a few hills in the surrounding suburban areas. There 

are other smaller rivers and channels in the region such as Guntur Channel, Chandravanka, 

Naagileru, Guntur Branch Canal etc. 
 

 

Figure 1 Study Area 

2. METHODOLOGY 

2.1COLLECTION OF SAMPLE (Surveys) 

The surveys was conducted in the major  routes of the public transportation in Guntur city. 

The current public transportation is prevailing mainly in four routes. In maximum of the 

cases the origin is from Bus stand and the destination is SVN colony. this is a stretch of 10 

kilometres which covers major part of the city. In Bus survey (IBS) was carried out in the 

buses which is running through these routes and the  Home Interview surveys was carried out 

in those  places where these routes was passing through the residential areas. We have 

collected 500 Home Interview samples and 100 In Bus Survey samples. The main routes are 

shown in the figure 2. 

https://en.wikipedia.org/wiki/Krishna_River
https://en.wikipedia.org/wiki/Krishna_district
https://en.wikipedia.org/wiki/Bay_of_Bengal
https://en.wikipedia.org/wiki/Bay_of_Bengal
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Figure 2 Major routes of sample collection 

The step by step  processing of methodology            

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-3: flow chart of methodology 
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The of selecting the most appropriate travelling mode has always been a critical issue in 

travel behavior modelling, since it tells an individual about the most efficient travelling mode 

available. Therefore, it is vital to develop and use models that are receptive to those attributes 

of travel that influence a certain individual’s choice of mode. 

Logit models has the ability to model complex travel behaviour of any population with 

simple mathematical techniques. The mathematical framework of logit models is based on 

the theory of utility maximization 

                                

Where Ui = Utility of Mode 

n = total number of modes available 

2.2 Binary Logit Model  

These are the simplest type of mode choice models. These models compare the travel 

choices between two modes. Binary choice models are capable of modeling with two discrete 

choices only. 

 

Fig-4 : Binary Logit Model 

2.3 Multinomial logit model  

The multinomial logit model calculates the probability of choosing mode K if 

disaggregate or the proportion of travelers in the aggregate case that will select a specific 

mode K. 
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Fig-5: Multinomial Logit Model 

2.4 Field Surveys 

There are different types of surveys from which the characteristics of travelers can be 

determined. Home interview is one of most reliable survey in which the interviewers visit a 

sample of households in urban areas and record the data related with all trips, income, no. of 

persons etc. using the appropriate questionnaire format designed by them. In bus survey is 

conducted to know the bus characteristics and travelers behavior. The further step in transport 

planning after study area delineation involves collection of data for studying the past and 

existing socio-economic, traffic and travel characteristics. This is a major activity in the 

whole planning process and required a lot of time, resources and efforts.  

3 RESULTS AND DISCUSSION 

3.1 MCM OUTPUTS : 

              Table-1: Regression coefficients of MCM model for different modes of transport  

 

Coefficients Bike Car Bus 

b0 2.278 9.283 7.535 

b1 1.039 .982 .055 

b2 -.532 -.269 .379 

b3 2.438 2.776 1.888 

b4 .000 .000 .000 
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Table-2: Goodness of fit 

 

The appropriateness of the Logistic Regression Model is further to be confirmed through 

statistical tests of goodness of fit and pseudo R2 values as given below. 

 The Pearson and Deviance statistics have chi-square distributions with displayed degrees of 

freedom. Hence the null hypothesis “The model adequately fits the data” is true. The 

significance value is greater than 0.05 showing the model is fitting the data adequately. As 

the values are greater than 0.10, the data are consistent with the model assumptions. 

The MCM model is developed here and is able to predict the mode choice with an accuracy 

of 78.6 % and the outcome of the model is shown in table and given in figure. 

Table-3: Outcome Of MCM 

Mode Observed  (%) Modeled (%) 

Bike 35.4 39.2 

Bus 15.8 9.67 

Car 7.14 4.37 

Ipt 42 46.6 

Total 100 100 

 

Goodness-of-Fit 

 Chi-

Square 

Df Sig

. 

Pearson 184774.

840 

94

2 

.0

00 

Deviance 890.479 94

2 

.8

84 
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Fig -6: Graphical representation of MCM output 

          3.2 TCM OUTPUTS 

          The survey data is analyzed using this model and the regression coefficients observed  

in Table no:4 

The appropriateness of the Logistic Regression   tests of goodness of fit and pseudo 

R2 values as      given below. 

             Table-5:Hosmer and Lemeshow Test 

 

  

 

Coefficient Shift 

b0 .237 

b1 -.008 

b2 -.033 
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The TSM model is developed and is able to find out the percentage of shift towards the 

accuracy of 70.7 % and the output is given below both in table as well as in figure. From the 

figure the shift is observed as 89.2% and this shift is at the following circumstances. 

Table -6: Outcome Of TSM 

 

 

Fig-7: Graphical Representation of TCM output 

3.3 TRIP CHARACTERSITICS  

Intermediate para transit (IP is observed to occupy major share among all the available 

modes with  42%. 

Two wheelers are occupying the second position with  35.4%., followed by cars with a 

percentage  7.14. 

Share of city buses is very less which is 15.8% showing the declination of the public 

transport in the study areas. 

3.4 ATTRIBUTES CONTRIBUTING TO SHIFT 

Through In bus survey the various attributes for the mode shift have been identified and 

the existing characteristics of the bus attributes are below.  

Shift  Observed (%) Modeled (%) 

Yes 67.4 89.2 

No 32.6 10.8 

Total 100 100 
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Average travel is observed to be 13.25 minutes, waiting time is observed to be 6.66 

minutes and walking distance is observed to be 162.46 meters and frequency of buses is 

observed to be 6.34 minutes on  an average. 

Through stated preference survey the priorities among various attributes are found out 

and are observed as below. 

Bus frequency is observed to be high preferred followed by walking distance and accessibility is 

the least preferred attribute. 

To study the application of the developed model two cases are taken with attributes 

values and are checked with the model equation for the shift decision  Yes/No. in this way the 

optimum levels of waiting distance (WD) ,walking time (WT) and the bus frequency (BF) 

can be determined .                                                           

Case 1 : YES 

WD = 50 meters 

WT = 2 minutes 

B F = 7 minutes 

 

Case 2 : NO 

WD =100 meters 

WT = 7 minutes 

BF =10 minutes 
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