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Base Year Travel PatternBase Year Travel Pattern

�� It is mainly explained by the exchange of It is mainly explained by the exchange of 

trips between Traffic Analysis Zones for trips between Traffic Analysis Zones for 

various purposes and by various modes.various purposes and by various modes.

�� The travel pattern is normally represented The travel pattern is normally represented 

by Oby O--D MatrixD Matrix

�� The OThe O--D matrices or trip matrices are D matrices or trip matrices are 

prepared purpose wise, mode wise etc.prepared purpose wise, mode wise etc.
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EXTERNAL AND INTERNAL EXTERNAL AND INTERNAL 

TRIPSTRIPS
The travel pattern in a The travel pattern in a 

study area is a result of study area is a result of 

four types of movementsfour types of movements

�� ExternalExternal--Internal Internal 
movements (EI)movements (EI)

�� InternalInternal--External External 
movement( IE)movement( IE)

�� Internal Internal -- Internal Internal 
movements( II)movements( II)

�� External External –– External External 
Movements (EE)Movements (EE)



9 April 20089 April 2008 Establishing base year Travel PatternEstablishing base year Travel Pattern
2020/53/53

Origin – Destination Matrix
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Data Sources for OData Sources for O--D MatrixD Matrix

�� Home Interview SurveyHome Interview Survey

�� Road Side ORoad Side O--D SurveyD Survey

�� OO--D Surveys at terminalsD Surveys at terminals

�� Public Transport In Vehicle SurveysPublic Transport In Vehicle Surveys

�� Passenger surveys at terminalsPassenger surveys at terminals
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Purely Road Side Purely Road Side 

SurveysSurveys
External to External External to External 

Trips ( EE)Trips ( EE)

Road Side Interview Road Side Interview 

Surveys, Terminal Surveys, Terminal 

Surveys and Home Surveys and Home 

Interview SurveysInterview Surveys

External to External External to External 

Trips (EE) and Internal Trips (EE) and Internal 

to External Trips (IE)to External Trips (IE)

Home Interview Home Interview 

SurveysSurveys
Internal to Internal Internal to Internal 

Trips( II)Trips( II)

In Vehicle Surveys are required for getting 
their Origin and Destinations
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HOME INTERVIEW SURVEYHOME INTERVIEW SURVEY
�� In a home interview survey three broad items are In a home interview survey three broad items are 

collected.collected.

�� Household InformationHousehold Information::

It includes household size, dwelling unit type, It includes household size, dwelling unit type, 

vehicle ownership, family income, etc.vehicle ownership, family income, etc.

�� Person InformationPerson Information: : 

It consists of relation to head of household, It consists of relation to head of household, 

age, sex, occupation, income, possession of age, sex, occupation, income, possession of 

driving license, etc.driving license, etc.

�� Trip InformationTrip Information::

The residents are generally asked to The residents are generally asked to 

describe their movements on the previous describe their movements on the previous 

day (A typical working day).day (A typical working day).



9 April 20089 April 2008 Establishing base year Travel PatternEstablishing base year Travel Pattern
2424/53/53

SAMPLING METHODSSAMPLING METHODS

�� Random sampling methodRandom sampling method: : 

The method requires that all the households  are The method requires that all the households  are 

allocated a number and that the sample is drawn  allocated a number and that the sample is drawn  

from the population at randomfrom the population at random

�� Stratified samplingStratified sampling: : 

In this method, based on the prior information, In this method, based on the prior information, 

the population/households are divided  into   the population/households are divided  into   

homogeneous groups or stratahomogeneous groups or strata

�� Choice Based SamplingChoice Based Sampling::

This method is used when data is needed about This method is used when data is needed about 

options with a low probability of choice in the options with a low probability of choice in the 

populationpopulation
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Sampling ErrorsSampling Errors

�� Two Types of errors occur when taking a Two Types of errors occur when taking a 
sample, they aresample, they are

�� The first is simply due to the fact that we are The first is simply due to the fact that we are 
dealing with the sample and not the total dealing with the sample and not the total 
population i.e it always be present due to population i.e it always be present due to 
random effects.random effects.

�� The second one is sampling bias which is The second one is sampling bias which is 
caused by wrong selection of sampling method, caused by wrong selection of sampling method, 
data collection method or any other part of data collection method or any other part of 
process.process.
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SAMPLE SIZESAMPLE SIZE

� The size of the sample (i.e. the number of 

households to be interviewed) depends on the 

size of the total population and the accuracy 

that is required for the study.

4110,00,000

51.55,00,000-10,00,000

6.6723,00,000-5,00,000

1031,50,000-3,00,000

12.5550,000-1,50,000

201050,000

RecommendedMinimum

Sample Size %
Population
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Sample SizeSample Size

2E

2
α

Z2CV

n =

CV = Coefficient of Variation

E= The level of accuracy

= The value of the standard normal variate for 

the confidence level required
α

Z
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SURVEY DATA CODING, SURVEY DATA CODING, 

CORRECTIONCORRECTION
�� Coding:Coding:

The survey data have to be transformed to the The survey data have to be transformed to the 

form suitable for electronic data processing.  form suitable for electronic data processing.  

This  takes the form of assigning each piece of This  takes the form of assigning each piece of 

information a numeric code or alphanumeric information a numeric code or alphanumeric 

code. code. 

�� Correction:Correction:

Home interview data should not vary by more Home interview data should not vary by more 

than 15% of adjusted census data . Correction than 15% of adjusted census data . Correction 

for for bias could be applied by comparing the bias could be applied by comparing the 

sample proportions with those observed in the sample proportions with those observed in the 

census data  and suitably working out the census data  and suitably working out the 

weightages.weightages.
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Sampling TheorySampling Theory

�� It States that It States that ““ For a perfectly Random For a perfectly Random 

Sample the sample proportion should Sample the sample proportion should 

exactly match with the Population exactly match with the Population 

ProportionProportion””..

�� This is explained by an example in the This is explained by an example in the 

next slide.next slide.
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Elimination of Sampling Bias Example

Sampling Bias
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0.317512

0.366211

0.422410

0.48719

0.56188

0.64807

0.74746

0.86205

0.99424

1.14673

1.32252

1.52541

Weightage FactorHH Size

Elimination of Bias
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1.1701.1701.1981.198MaleMale--

Female Female 

RatioRatio

37.1737.1736.3036.30Workforce Workforce 

RatioRatio

3.7493.7493.7343.734Household Household 

SizeSize

1991 1991 

Census Census 

Population*Population*

HIS Sample HIS Sample 

Population*Population*
ParameterParameter

Comparison between Sample

and Census Data

*Excluding 0-5 age group
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Other Data to be collected Other Data to be collected 

�� The Parameters required for estimating The Parameters required for estimating 

the travel demand generated at Zonal the travel demand generated at Zonal 

level are level are 

�� PopulationPopulation

�� Employment ( CategoryEmployment ( Category--wise) in work wise) in work 

placesplaces

�� Vehicle OwnershipVehicle Ownership
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Zonal Expansion FactorsZonal Expansion Factors

�� To transform the sample data to the zonal population To transform the sample data to the zonal population 
and to obtain the aggregate demographic, socioand to obtain the aggregate demographic, socio--
economic and travel characteristics, expansion factors economic and travel characteristics, expansion factors 
are to be obtained using the corrected household sample are to be obtained using the corrected household sample 
datadata..

�� If the no of households in the base year are not readily If the no of households in the base year are not readily 
available from any source then the data can be available from any source then the data can be 
estimated by extrapolating the available  zonal estimated by extrapolating the available  zonal 
population figures to the base year and dividing it by the population figures to the base year and dividing it by the 
observed zonal average household size of existing observed zonal average household size of existing 
Census.Census.
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Zone 23

Zone 56

Zone 65

All the above trips are to be expanded

based on the expansion factor of Zone 23
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Expansion and ValidationExpansion and Validation

�� ExpansionExpansion: : 

Ideally the data collected from the sample Ideally the data collected from the sample 
can be expanded using the ratio of can be expanded using the ratio of 
population/sample. The results of the interviews population/sample. The results of the interviews 
can therefore be expanded using the following can therefore be expanded using the following 
formulaformula::

F = (A F = (A –– (A*C/B)) / (B (A*C/B)) / (B -- C C –– D)D)
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Where,Where,

FF = the expansion factor.= the expansion factor.

AA = the number of addresses.= the number of addresses.

BB = the number of addresses selected as the = the number of addresses selected as the 
original sample.original sample.

CC = the number of addresses that were not = the number of addresses that were not 
eligible for interviews.eligible for interviews.

DD = the number of eligible addresses at which = the number of eligible addresses at which 
an interview could not be conducted.an interview could not be conducted.

Validation:Validation:

The  data is then compared with that The  data is then compared with that 

actually counted and suitably transformed by actually counted and suitably transformed by 

means of occupancy rates at cordon lines and means of occupancy rates at cordon lines and 

screen lines during roadside Oscreen lines during roadside O--D surveys.D surveys.
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Presentation of Home Interview Presentation of Home Interview 

Survey DataSurvey Data

�� Depending on the requirements of the traffic Depending on the requirements of the traffic 
planner various summaries can be produced planner various summaries can be produced 
from the home interview survey data.from the home interview survey data.

�� One important and basic summary that is always One important and basic summary that is always 
obtained from the analysis is the travel pattern of obtained from the analysis is the travel pattern of 
the study area documented in the form of a the study area documented in the form of a 
Origin Origin –– Destination (ODestination (O--D) matrix.D) matrix.

�� Matrices can be prepared based on mode used, Matrices can be prepared based on mode used, 
trip purpose, timetrip purpose, time--ofof--day of travel, etc., for day of travel, etc., for 
further use in planning.further use in planning.
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Home Interview Survey Questionnaire Format
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HIS FormatsHIS Formats

�� Household InformationHousehold Information

�� Person InformationPerson Information

�� Trip InformationTrip Information
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Conventional MethodConventional Method

�� Electoral listElectoral list

�� Generate Random HousesGenerate Random Houses

�� Interview Randomly Generated HousesInterview Randomly Generated Houses
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DrawbacksDrawbacks

�� Spatial DistributionSpatial Distribution

�� Economic StrataEconomic Strata

�� Location of Identified HouseLocation of Identified House

�� Rejection at Identified HouseRejection at Identified House
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Index MapIndex Map
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Salient FeaturesSalient Features



9 April 20089 April 2008 Establishing base year Travel PatternEstablishing base year Travel Pattern
5353/53/53

SummarySummary
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� Household size obtained from the sample:  3.70
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1.001.007 & above7 & above

2.002.0066

2.322.3255

1.001.0044

0.500.5033

0.430.4322

1.001.0011

WeightageWeightage FactorFactorHH SizeHH Size

Elimination of Bias from HIS SampleElimination of Bias from HIS Sample

� Household size obtained from the sample: 3.70

� Household size as per census 2001: 4.54

� Household size after applying the weightage factors: 4.31


