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Abstract:
This paper explores the effects of trip purpose on price elasticity of bus mode. Data for the research was collected 

-
tween percentage of change in demand and percentage of change in fare. This implies that increase in the fare has a 

for shopping and commuting trips. Kruskal-Wallis and Mann-Whitney U tests were employed to analyze the equity 
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1. Introduction
Promotion of public transportation is one of the main 

towards sustainable transportation. Public transporta-

actual and potential passengers within different time 

of urban management decisions requires the prediction 

pocket cost, comfort, accessibility, safety, and security. 

the urban transit system in many urban contexts. 
Price elasticity of demand is a term in economics often 
used when discussing pricing policies. This index is a 
measure of the relationship between a change in the 
quantity demanded of a particular good and a change 
in its price. The formula for calculating price elasticity 

.

one, demand is elastic and any increase in fare would 

change in the good’s price, the good is considered to 
be elastic. An absolute fare elasticity of less than one 
implies that demand is inelastic and demand is unit 
elastic when price elasticity of demand equal to one 

-

transit system as a result of increase or decrease in the 
fare. 
is greater than 1, any increase in fare would cause a 

elasticity of less than 1 implies than a fare increase will 

Methods used for estimating transit fare elasticity 

could be categorized into “Shrinkage Analysis”, “Pref-

-

-

calculated by obtaining information on the modes of 
-

mate the transit demand function and the fare elasticity 

-
ed than fare in public transportation of the new insights 

-
mining the fare elasticity for each trip purpose, equality 

-
ing statistical analysis.

2. Literature Review

-

setting.  
 

-
ure to analyze the impact of fare changes on transit 

-
ies calculate the impact of fare changes on demand in 
different time horizons, including immediately after 
the execution, short-term and long-term [Dargay and 

-
gested the elasticity of transit ridership with respect to 

the price of gasoline and transit ridership in Chicago, 
USA. They found that when gas prices were less than 

1
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-

ridership with different ages and trip length in Bang-

elasticity of demand than the young and short-distance 
-

sented fare elasticity of the demand for business and 
leisure trips in long-term and short-term for Great Brit-
ain. Their results showed that elasticity of long-term 
trip more than short-term trip and elasticity of business 

estimated fare elasticity by information on bus rapid 

proposed a methodology based on transit smart card 
-

The results demonstrated that trips with a distance of 

for public transport as an indicator to compare cities 

during off-peak hours and concluded that transit riders 

than those in large cities. Also, fare elasticity in cities 
with a strong public transportation system is lower than 

estimated elasticities for bus demand with respect to 

-

-
ference between this index at peak and off-peak hours. 

-
ing the latent demand for rail transit in Perth, Australia. 

the transit ridership to the change of fuel price through 
four methods: theoretical point elasticity, log arc elas-
ticity, mid-point arc elasticity and shrinkage ratio. They 

-

expressed preference method for their analysis.

3. Methodology

collection, data analysis, statistical tests and conclu-
sion. Data collection and information are described in 

-
mal distribution of the data was examined for each trip 

-

-

test and Mann-Whitney U test were used for compar-

Mann-Whitney U test is used to compare differences of 

This test is often considered the nonparametric coun-
terpart of the independent student t-test. The Kruskal-
Wallis test is a nonparametric test used to determine 

-
er words, it is considered as the nonparametric coun-

-

4. Data Collection

-

the city’s transportation equal to twenty percent.  The 
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tran -
cumfer
changes in transit fare, the approach was based on ex-
pressed preferences.

 Type of Bus  Daily
 Demand

 

radial

circumferential

circumferential

radial9

radial

Combined91

-

were asked about how much they were paying for fare 

and how much more they were willing to pay before 
-
-

mand was calculated with the ratio of the percentage 
change in quantity demanded to the percentage change 
in price.

5. Data Analysis

peak periods, data were categorized based on trip pur-
pose. The groups of trip purpose included education, 
shopping, commuting, bureaucratic, leisure, medical, 
return to home and other. Then, the percentage change 
in fares and the corresponding percentage change in 
demand were calculated for each purpose. Since the 
fares were different in different lines, percent of fare 
increase and percentage of demand reduction were cal-
culated separately for each line. 

The results show that most of the passengers choose $ 
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-

-
2

-
ing the amount of fare reduces continuously and the 

calculate the elasticity of different trips purpose, where 

-
poses

-
ures are plotted for the percentage changes in demand 
more than thirty percent.

-
est elasticity up to one hundred percent change in fare 
and medical trips for changes more than that. Also, the 

bureaucratic and return-to-home trips almost 
coincide and shopping, business, bureaucratic and 

ninety percent of fare changes. 

order to determine the suitable type of statistical tools, 
-

non-parametric tools must be used. Therefore, Kruskal-

R2EquationTrip Purpose

 Education

 Shopping

 Commuting

 Bureaucratic

 
 Medical

 
 Other
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Valuep-valueGroups
Shopping

Education

Commuting
Bureaucratic

29
Medical

Other

LeisureMedicalReturn to homeEducationTrip Purpose

OtherShoppingCommutingBureaucraticTrip Purpose

valuep-valuePairwise comparisons
22Shopping-leisure

Shopping-other
Commuting-leisure
Commuting-other
Beurecratic-leisure

12

22Medical-other
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elasticities were analyzed by pair-wise comparisons. 
Mann-Whitney U test was used for this purpose. As 

of education trip to other trips purpose.
The results of the education trips analysis show that 
the trips with leisure, medical and commuting purpose 

-

Also the results show that equal elasticity hypothesis 
-

-
-

ferent in the t-test. The results indicate that elasticity 

different from other purpose.

6. Conclusion

based on trip purpose was presented. The results of 
fare elasticity based on expressed preference approach 

trips. Mann-Whitney U test were employed to analyze 
-

cause the data distribution was not normally. Mann-
Whitney U test shows that elasticity of trip purpose is 

-

that demand is inelastic and percent change in demand 
is less than the perc
that the most suitable function to explain the relation-
ship between percentage of change in demand and 

percentage of change in fare is logarithmic and elastic-

the fare has a diminishing return to scale on demand. 

-

noted that bus fare increase has the most decline for 
leisure trip. Due to the fact that most of these trips are 

-
-

the other hand, a slight increase in fare does not lead 

a result, it seems logical to suggest an increase in bus 
fare at morning peak hours for education and commut-
ing purposes.
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