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Measures of reliability used by 

transit operators 

ÅDistance-based  

ÅMissed trips, and 

ÅDistance traveled between breakdowns. 
ÅAlready implemented in Claire-Diti 

ÅTime- based  

ÅTravel time based 

ÅHeadway based 

ÅAdherence to schedule (Desired = Achieved)  
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Lakhotia et al., IIT Delhi 

? 
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STATE OF PRACTCE 

 

International Bus  

Benchmarking Group (IBBG): 

Trompet et al. 2010 
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PRACTCE 

 International Bus  

Benchmarking Group (IBBG): 

Trompet et al. 2010 



Headway Adherence  

HA= Standard deviation (Real to Schedule) /Schedule 

TCRP :Transit Cooperative Research Program 

Guidebook for Developing Transit Performance Measurement System 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=0ahUKEwj5vfmIkOPdAhUJ2xoKHbJaBhIQgQMIJg&url=http://scholar.google.fr/scholar?q=Guidebook+for+Developing+Transit+Performance+Measurement+System+TCRP&hl=fr&as_sdt=0&as_vis=1&oi=scholart&usg=AOvVaw0qwfm_5nh-L4sPcDo17xcN


GINI INDEX  

AS A RELIABILITY INDICTOR 

 



Gini index 

              8  

Åsynthetic indicator of inequality used in 

economic studies to evaluate inequality of 

incomes of a population. 
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Gini index based on the Lorenz curve 
A Lorenz curve plots the cumulative percentages of total income received 

against the cumulative number of the population, starting with the poorest 

individual or household: 
1

0

2 ( )GI L X dX=ñ

Maximal Inequity 
A=B 

GI=1 

G=0 

Perfect equity 

A=0 

GI=0 



10 

Application to bus reliability study  

 On the Y axis, income is replaced by the headway: 

1st Case: Scheduled headways  

  Č  Measure the fairness of the waiting time 

2nd Case: Ratio {Observed / Scheduled headways} 

  Č  Measure the respect of the schedule  

 

 On the X axis, the population is replaced by: 

1st Case: headways On all the bus route  

  Č comparison between different bus routes  é 

2nd Case: headways on bus stops   

  Č studying a bus route on its different stops, é 



Fairness of the waiting time : Lorenz 

curve based on scheduled headways 
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We show that: 

ü When users do not plan their arrival time (Headway = 2* average waiting time);  

 

 

 

ü when operators set the schedules in order to have the same number of passengers 

per bus,  

 

 

 

Where [1,i] is the interval from 1 to i. The total waiting time for the whole day on the 

bus line WT, is: 

 

 

 

the Lorenz curve based on the scheduled headways is identical to the Lorenz 

curve plotting the waiting time 

  and is therefore a good indicator from the riders perspective.  
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Lorenz curve analysis  

Approximative visual interpretation 

10% of intervals cumulate 

30% of the sum of delays 

40% of  real intervals are 

shorter than scheduled ones 

12% of real headways are nearly 

equal to scheduled headways 

12

%  

12

%  

Bus bunching  

(Hobserved/Hscheduled   = 0 

Č Hobserved=0) 



 Comparison between different services  

50% of disturbances are due to 

Å45% of buses 

Å30% of buses  



Sample Routes Selection 
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Route Length 

Frequency Select 
Routes 

Low 

(> 10 min) 

Short 

(< 19 km) 

403 CL 

Long 

(> 19 km) 

185 

High 

(< 10 min) 

Short 

(< 19 km) 

507 

 

Long 

(> 19 km) 

165  
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Gini Index 165 Down   

Ligne :   Indice  0,506

 Regularity at stops 
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 165 Down 

Sunday,  18th

Tuesday, 20

Sunday vs Tuesday 



STD = Standard Deviation 

HR= Headway Ratio 

HA= Headway Adhrence 
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Data problems 



Data problems and the reconstitution 

approach 

Ti=Ti-1+Di/V i Ti=Ti+1-Di/V i 

Å Ti=Ti+1-Di/V i 

Å Ti=Ti-1+Di/Vi 

Å Ti=Ti-1+(TN-Ti1)/(N+1) 
 
 


