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Overview

• IntroductionIntroduction
• Road safety indicators (RSIs)
• Data• Data
• Method--data envelopment analysis 

(DEA)(DEA)
• Results
• Discussion • Discussion 
• Conclusion
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Introduction

Introduction
• The road safety issue 

Introduction
RSIs
Data
Method
Results

-- 1.3 mln fatalities/year in 2004 to 2.4 mln in 2030
-- 9th position in causes of death in ’04 to 5th by ’30

• Road safety indicators
Discussion
Conclusion

Road safety indicators
-- Quantify the current safety situation
-- Gain insight into the crash process and

M it  th  ff ti  f f t  ti  -- Monitor the effectiveness of safety actions 
• A composite road safety index

-- Reduce the complexity of the problem
-- Represent a multi-dimensional concept and
-- Evaluate overall safety performance

…
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Framework

IntroductionIntroduction
RSIs
-framework
-hierarchy
Data
MethodMethod
Results
Discussion
Conclusion

Figure 1. A target hierarchy for road safety, based on the New 
Zealand-hierarchy (LTSA, 2000) and SUNflower (Koornstra et 
al., 2002)
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Hierarchical indicators

Introduction
Table 1. Hierarchical structure of RSIs (SUNflowerNext 2008)

Introduction
RSIs
-framework
-hierarchy
Data
MethodMethod
Results
Discussion
Conclusion
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Data description

Introduction
Table 2. Ordinal and normalized numerical data

Introduction
RSIs
Data
Method
Results
Di iDiscussion
Conclusion
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DEA model

• What is DEA:
 th ti l i  th d l  t   Introduction -- a mathematical programming methodology to measure 

the relative efficiency of a set of decision making units 

• Why DEA:
M k   f t ifi  h t i ti  

Introduction
RSIs
Data
Method
-DEA
MLDEA --Make use of country-specific characteristics 

--Provide information on priorities for policy action

• DEA model based composite index (CI):

-MLDEA
Results
Discussion
Conclusion
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n countries, m indicators, x: indicator value, v: indicator weight



Multiple layer DEA

• The proposed MLDEA is an extension of the basic DEA 
Introduction

model:
-- Taking the hierarchical structure of the indicators 
into account

Introduction
RSIs
Data
Method
-DEA
MLDEA

Weighted sum approach within the same category

-- Incorporating the value judgment from decision 
makers or experts

-MLDEA
Results
Discussion
Conclusion

p
Similar importance of the indicators within the same category;

-- Treating the numerical and ordinal data differently
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Treating the numerical and ordinal data differently
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Results

Introduction
Table 3. The overall results from the MLDEA model

Introduction
RSIs
Data
Method
Results
Di iDiscussion
Conclusion
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Results 2

Introduction Figure 2. Ranking of the 26 European countriesIntroduction
RSIs
Data
Method
Results
Di i
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Results 3

Introduction
Figure 3. Assigned weights (and shares) in each layer of the hierarchy 

Introduction
RSIs
Data
Method
Results
Di i

for Belgium 

Discussion
Conclusion
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Discussion

• Valuable results:
Introduction

-- Based on the country-specific models, the most optimal 
road safety index score is calculated, and countries ranked.
-- The weights allocated in each layer of the hierarchy can 
b  d d d f  h t  hi h l d  t  i iti  f  

Introduction
RSIs
Data
Method
Results
Di i be deduced for each country, which lead up to priorities for 

policy action.

• Limitations: 

Discussion
Conclusion

-- Sensitive to sample size, indicator specification, and 
chosen weight restrictions.

• Solutions:
-- As many countries as possible should be considered, 
appropriate indicators selected, and accepted views from 
experts adopted.
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Conclusion

• There is a growing need for a country to evaluate its 
Introduction

road safety performance and compare it with that of 
other countries. 

• Data envelopment analysis has proven valuable in 

Introduction
RSIs
Data
Method
Results
Di i creating a composite road safety index. 

• A multiple layer DEA model is proposed to reflect the 
hierarchical structure of the indicators and meanwhile 

Discussion
Conclusion

deal with both quantitative and qualitative data. 
• A countries’ ranking is set up representing the overall 

optimal road safety performance, and the 
assessment of the weights on the various layers of 
the hierarchy helps in guiding policymakers to take 
appropriate action for each country.
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Thank you for your attentionThank you for your attention

yongjun.shen@uhasselt.be
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