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Introduction:
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o In recent years, an important need for estimating vehicle
population for

* basic fleet and market knowledge

e air quality assessments [Lynch and Lee, 1979; Southworth,
1986; Zachariadis et al, 1995]

o In France, a direct tax called “vignette” aborted in 2000
a loss of an important statistical data source to estimate
car fleet> Need for dynamic modeling including :
e car registration statistics (usually well known)
e estimations of scrapped cars, through a survival data
analysis

FECTRIN IFRE] Cars Longevity: A Biometric Approach 3

—
—



Goal:

o Practical: Give robust statistics of fleet composition
by model year in order to have consistent GHG
and pollutants forecasts.
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Slirvival Analysis
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Data & Sources

»

265 vehicles from the following sources:

O

O
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Descriptions of 31 vehicles are drawn from a field survey at
Georget Dépannage, an auto wrecker outside Paris
102 vehicles arefrom the European website Autoscout24

132 vehicles was lifted from the French professional website
Changeauto

11 key variables: make, model, version, vintage year, vintage month, type
of fuel (mainly gasoline or diesel), year of scrappage, month of
scrappage, vehicle condition (damaged or not), fiscal horsepower and
odometerreading

Vehicle Condition Number Percents Average milgre;gre) in km (std- Average aggrirr;rr)nonths (std-
Damaged cars 149 53.2 100,835 (62,620) 92 (43)
Non damaged cars 116 47.8 236,863 (85,515) 220 (64)
Total sample 265 100.0 160,379 (99,775) 148 (83)
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http://www.autoscout24.com/
http://www.changeauto.com/
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Introducing « Mileage dimension »

Cox and Oakes, (1984, Section 1.2, p. 3-4) pointed out that "often
the 'scale' for measuring time is clock time, although other
possibilities certainly arise, such as the use of operating time

of a system, mileage of a car, or some measures or cumulative
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Cox, D. R. & D. Oakes. 1984, Analysis of Survival Data. London: Chapman and Hall.
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Non parametric approach: Kaplan-
I\/Ierer estrmator
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Kaplan-Meier survival analysis obtains median survival of 127 months (10y7m) with a 95% ClI
(120-131) 15 percent survive 240 months and some 3 percent approach 312 months.
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Parametric approach & Model choice

Weibull

Lognormal

EECc T RIN

Survival function  R2 Fisher
Lognormal .996 11736
Log logistic .994 8451

Weibull .998 28893
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" Results: Fuel type & design life

Design life by fuel type
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** Results: Fuel type & life duration
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Gasoline cars have the best survival rate
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Conclusion:

o Dissociate Design life (Mileage dimension): from Life
duration (Age dimension). But also determinant from
dimension.

o Type of fuel is an important determinant of vehicle
longevity

0 A biometric approach is able to give robust results with a
small or medium size sample & tackle right censoring

o The proportion of damaged vehicles in the database is
crucial for the reliablility of lifetime estimations

0 Questions of comparability of GHG, pollutants emissions
for differents countries -

NEED A COMMON METHODOLOGY FOR ALL
EUROPEAN COUNTRIES
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Thank you very much!
Questions are Welcome.

Thanks to DTU, ECTRI, FEHRL,
FERSI and organizing committee,
thanks are also due to Anu Tuominen
from VTT

| Longevity: A Biometric A h
L ae S _FEHRL m Cars Longevity iometric Approac 13

—



	Cars Longevity: A Biometric Approach
	Content
	Introduction: 
	Goal: 
	Survival Analysis : estimating fleet composition
	Data & Sources
	Introducing « Mileage dimension »
	Non parametric approach:  Kaplan-Meier estimator�
	Parametric approach & Model choice��
	 Results: Fuel type & design life�
	 Results: Fuel type & life duration�
	Conclusion: 
	Diapositive numéro 13

