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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.qg., 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 6722008
CPI_UC4 US Consumer Price Index (All Urban Conswaher 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 Outletsiviel by Refiners | 1985-2008
(Thousand Gallons per Day)
GVIP Gross Value-weighted Industrial Production 3600 1972-2008
Income Per Capital Disposable Personal Income PRS-
IPSIC Industrial Production: Manufacturing (SIC)48a2000 1951-2008
Labor Force Labor Force 1976-2008
Population Population 1968-2008
PPI_Com4 U.S. Producer Price Index (Commodity) 12068
Sales Taxable Sales 1985-2008
Unemployment | Unemployment 1976-2008
Vehicle Number of registered vehicles 1951-2007
VMT Total vehicle miles traveled 1951-2007
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Source: Highway Safety 1977, NHTSA
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SOURCES: Federal Reserve Board

Deaths: 1950-1974, National Center for Health Statistics.
1975 and 1976, Fatal Accident Reporting System.

NOTE: From 1957 to 1966 the annual changes in highway fatalities have corresponded closely

with changes in the Federal Reserve Board Industrial Production Index. Clearly both
trends have many common causative factors., Beginning in 1967, however, the rate of
increase in highway deaths has fallen behind that of the Industrial Index, although simi-

larities in the two trends are still apparent. )

Figure A-22. Comparison of Traffic Deaths and Industrial Production Index,
U.S., 1957-1977
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Method Selection

Yes

Yes ) )
Serial correlatio

Data aggrection perioc No
Z Cause-effect lag period

Granger’s causality teg

using time-series mode

Time-series mod: Cross-sectional mode

Typical time-series Count data
model time-series model

Yes Non-stationarit N

No differencing
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AR Error Model

e Autoregressive error model
Yt:a-l_bl, X1t+ +bq, th+nt
where n, =fy,_ +fN_,+ +fV_  +€, ~IN(O5?)
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Variant Specifications

Model 1: model with D lagged fatality variables:
DY, =a+b, DY, +b,” DY, + g DX +n,

Model 2 : model without D lagged fatality variables:
DY, =a+g DX, +n,

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

— Raw number: DY,
— Logarithm: DlogY,
— Percentage: %Dy,

A total of 6 initial models were formulated
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Assoclations

Being Associated with

Coefficient of

Variables Fatality — Fatality,., Determination
Model 1 Model 2 || Model 1 || Model 2 |
BeerBeer, No No — —
CAP~CAP, No No — -
CPI-CPL. No No — -
Driver—Driver,, No No V- +
Employment—Employment.; < Yes Yes 0.3099 | 0.1774
Gas Price- No No - -
Gas ProductiorGas Productian No No - -
GVIP—GVIP., Yes Yes 0.2456 0.1624
Income-Income; No No - —
IPSICG~IPSIG.; Yes Yes 0.2504 0.1603
Labor Force-Labor Forcg No No — +
Populatiog-Populatiop; No No — -
PPI-PP|; No No - -
Saleg-Sales; No No — +
UnemploymentUnemployment Yes Yes 0.3089 0.2300
Unemp. Rate-Unemp. Ratg; < Y-es Y-es 6-3653—| 0.2306
Vehiclg—Vehicle; No No — —
VMT —VMT 4 No No - -




Final Model 1

« Employment is the best contributing factor while GVIP, IPSIC,
unemployment, and unemployment rate are contributing factors
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Final Model 2

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

 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/

07/15/2010 23



