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Introduction

• Why studied? 

– Virginia’s Surface Transportation Safety Committee is a multi-agency committee 
to promote traffic safety in Virginia (members includes DMV, VDOT, VSP, etc.) 

– The committee developed Virginia’s Strategic Highway Safety Plan in 2006 with 
specific reduction goals for 2010 (e.g., saving 100 lives from 2005 level)

– Virginia has already met the 2010 goal in fatalities in 2008

– The committee wanted to know (1) what caused the reduction in 2008 and (2) 
what an appropriate adjustment to the goals would be

• For what? To find an association between the decrease in traffic fatalities in 2008 
to changes in socio-demographic-economic factors and other factors that would allow 
the Committee to revise the fatality reduction goal for 2010. 

• By whom? Young-Jun Kweon and Cheryl Lynn (VTRC)
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In the U.S. in 2008

• About 9% reduction in fatalities was recorded across the U.S.

• What caused the reduction?

• Since the reduction was nationwide, the cause(s) should be nationwide in 
scope

• Did the U.S. do something nationwide that influences traffic safety? (e.g., 
safety policy change, etc.)

• One obvious change in the U.S. nationwide was economic change

• A significant portion of the reduction may be attributable to the economic 
change
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Potential Factors

• Transportation Factors: VMT, registered vehicles, registered drivers, 
etc.

• Demographic Factors: Population, population mix etc. 

• Economic Factors: Gas price, household income, sale tax, consumer 
price index, etc.

• Other Factors: Alcohol consumption, etc.
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Variables

Variable Name Description Data Period 
Fatality Number of fatalities 1951-2008 
Beer Per Capita Beer Consumption 1994-2008 
CAP Manufacturing Capacity Utilization Base 2002 1967-2008 
CPI_UC4 US Consumer Price Index (All Urban Consumers) 1976-2008 
Driver Number of registered drivers 1971-2007 
Employment Employment 1976-2008 
Gas Price US Gas Price (cents) 1990-2008 
Gas Production Gasoline Through Company Outlets Volume by Refiners  

(Thousand Gallons per Day) 
1985-2008 

GVIP Gross Value-weighted Industrial Production Base 2000 1972-2008 
Income Per Capital Disposable Personal Income 1958-2008 
IPSIC Industrial Production: Manufacturing (SIC) Base 2000 1951-2008 
Labor Force Labor Force 1976-2008 
Population Population 1968-2008 
PPI_Com4 U.S. Producer Price Index (Commodity) 1976-2008 
Sales Taxable Sales 1985-2008 
Unemployment Unemployment 1976-2008 
Vehicle Number of registered vehicles 1951-2007 
VMT Total vehicle miles traveled 1951-2007 

 

17 
factors
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Production Index

Source: Highway Safety 1977, NHTSA

U.S.



907/15/2010

Production Index

0

10

20

30

40

50

60

1920 1930 1940 1950 1960 1970 1980 1990 2000

T
ho

us
an

ds

Year

0

20

40

60

80

100

120

F
at

al
iti
es

P
roduction Index

Fatality

Production 
Index

U.S.

2008



1007/15/2010

1920-1950

10

15

20

25

30

35

1920 1925 1930 1935 1940 1945 1950

T
ho

us
an

ds

Year

4

6

8

10

12

14

16

18

20

Fatality

Production 
Index

U.S.



1107/15/2010

1950-1970

31

36

41

46

51

1950 1955 1960 1965 1970

T
ho

us
an

ds

Year

15

20

25

30

35

40

45

Fatality

Production 
Index

U.S.



1207/15/2010

1970-2008

35

37

39

41

43

45

47

49

51

53

55

1970 1975 1980 1985 1990 1995 2000 2005 2010

T
ho

us
an

ds

Year

40

50

60

70

80

90

100

110

Fatality Production 
Index

U.S.



1307/15/2010

-6

-4

-2

0

2

4

6

1970 1975 1980 1985 1990 1995 2000 2005 2010

T
ho

us
an

ds

Year

-10

-8

-6

-4

-2

0

2

4

6

8

10

12

1970-2008

Fatality

Production 
Index

U.S.



����	���
���
��



1507/15/2010

Method Selection

  
 Data aggregation period 

= Cause-effect lag period 

 Serial correlation 

 Normality 

 Non-stationarity 

Time-series model 

Typical time-series 
model 

Count data  
time-series model 

Cross-sectional model 

Granger’s causality test 
using time-series model 

No differencing Differencing 

1. Raw numbers 
2. Percentage 
3. Logarithm 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

>
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• Autoregressive error model

• First differencing for two reasons; 
(1) converting the series into a stationary series is needed, and 
(2) annual change appears appropriate to examine the relationship 

between fatalities and contributing factors

AR Error Model

tqtqtt XXY nbba +´++´+= �11  

where  tptpttt vvv efffn ++++= --- �2211 , ),0(~ 2se INt

 
tqtqtqtttt XXXXYY nbba +-´++-´+=- --- � 111111 )()()(
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Variant Specifications

• Model 1 : model with D lagged fatality variables:

• Model 2 : model without D lagged fatality variables:

• For each type of model, logarithm and percentage were employed in 
addition to raw number:
– Raw number: 

– Logarithm: 
– Percentage:

• A total of 6 initial models were formulated

 
ttttt XYYY ngbba +D´+D´+D´+=D -- �2211
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Being Associated with 
Fatality t– Fatalityt-1 

Coefficient of 
Determination 

 
Variables  

Model 1 Model 2 Model 1 Model 2 
Beert–Beert-1 No No – – 
CAPt–CAP t-1 No No – – 
CPIt–CPIt-1 No No – – 
Drivert–Drivert-1 No No – – 
Employmentt–Employmentt-1 Yes Yes 0.3099 0.1774 
Gas Pricet– No No – – 
Gas Productiont–Gas Productiont-1 No No – – 
GVIPt–GVIPt-1 Yes Yes 0.2456 0.1624 
Incomet–Incomet-1 No No – – 
IPSICt–IPSICt-1 Yes Yes 0.2504 0.1603 
Labor Forcet–Labor Forcet-1 No No – – 
Populationt–Populationt-1 No No – – 
PPIt–PPIt-1 No No – – 
Salest–Salest-1 No No – – 
Unemploymentt–Unemploymentt-1 Yes Yes 0.3089 0.2300 
Unemp. Ratet–Unemp. Ratet-1 Yes Yes 0.3053 0.2306 
Vehiclet–Vehiclet-1 No No – – 
VMT t–VMT t-1 No No – – 

Associations



2007/15/2010

Final Model 1

• Employment is the best contributing factor while GVIP, IPSIC, 
unemployment, and unemployment rate are contributing factors 

• The model forecast an increase in fatalities by 15 persons in 2008.  Thus, 
employment change does not explain the fatality reduction in 2008
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Final Model 2

• Unemployment rate is the best contributing factor while employment, 
GVIP, IPSIC, and unemployment are contributing factors

• The model forecast a decease in fatalities by 55 persons in 2008. Thus, 
unemployment rate change explains a portion (27%) of the fatality 
reduction in 2008
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FindingsFindings

• Employment number and unemployment rate are the two best 
contributing factors to traffic fatalities in terms of annual changes, 
among the 17 potential factors considered in this study

• All the contributing factors found in this study are economic 
indicators. Other contributing factors are found to be the Gross 
Value-weighted Industrial Production (GVIP) and the Industrial 
Production Index of Manufacturing

• As for the fatality reduction in 2008 (i.e., 205), the unemployment 
rate change explained a portion of the entire reduction, about 27%, 
while the employment number change failed to explain the 
reduction
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Contacts

Final Report “FACTORS CONTRIBUTING TO THE DECREASE IN TRAFFIC 
FATALITIES IN VIRGINIA IN 2008 AND A REASSESSMENT OF THE 
COMMONWEALTH’S FUTURE TRAFFIC SAFETY GOALS” is available upon request.

Young-Jun Kweon

Young-Jun.Kweon@VDOT.Virginia.gov
434-293-1949

Cheryl Lynn

Cheryl.Lynn@VDOT.Virginia.gov
434-293-1905

http://vtrc.virginiadot.org/


