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Introduction Results

In this study we apply count data models to four integer-valued time series
related to accidentality in Spanish roads applying both the frequentist and
Bayesian approaches.

INDIRECT EXPOSURE

The time series are; number of fatalities, number of fatal accidents, number of Accidents vietims
killed or seriously injured (KSI) and number of accidents with KSI. e = etalies >
Jan-09 3.145 6.047 4.05 0.68
ne model structure iIs Poisson regression with first order autoregressive errors. Feb.09 18.33 4033 ) g7 407
ne purpose of the paper Is first to sort out the explanatory variables by e 08 Loz e 1 6
relevance and second to carry out a prediction exercise for validation A0 2545 ALE BdE tade
May-09 2.26 10.21 5.08 7.70
June-09 8.17 11.05 2.86 5.31
M O d e I eq u ati O n S July-09 11.73 13.55 3.11 9.78
August-09 6.86 6.72 6.23 23.01
Sep-09 9.66 8.55 11.22 24.37
Indirect exposure Oct-09 23.19 15.26 2.69 34.11
E[yt] = 4 = eXp[,Bo 4 Zk:,gj th 4 /Oyt_l] Nov-09 14.72 9.57 2.07 20.18
j=1 Dic-09 6.83 5.19 1.39 23.81
MAPE 9.95 8.14 4.93 14.56

Ely.]l= 14 =explS, + Z_:/Bjxjt + oLy —eXp(Z_:ﬁ,—X,—t)]

DIRECT EXPOSURE
Direct exposure

« Accidents Victims
E[yt] = U, = EXP [Iog( Vt) + ﬂo + Z'BJ X + ,Oyt_l] Fatal KSI Fatalities S
j:l k Jan-09 1.258 13.55 16.22 1.80
ELy.] = s =exp[log(v,) + By + > BiX; + p(Yi 1 —exp(log(V, 1) + By + D _ ;X 4] Feb-09 10.00 1056 14.83 0.09
=1 J=1 March-09 8.088 8.98 20.60 10.04
- - - - April -09 23.57 8.21 14.55 12.87
Estimation and prediction
June-09 0.00 2.47 31.15 0.61
July-09 14.28 2.04 45.14 7.18
Da.ta August-09 8.82 4.37 34.07 17.43
The empirical analysis in this study was carried out using the monthly data Ziff: if; iii j;z QT?Z
on road accidents in Spain. The data covers the period 2000-2007. Nov09 020 - 13,00 o
Dic-09 1.86 3.19 47.22 14.02
Features of modelling estimation and and prediction: MAPE 10.19 5.85 35,50 517

* The four times series are modeled independently, I1.e, without taking

Into account possible cross-correlations. CO NC I US | ONnSs

« Two types of observation-driven models are applied: Lagged e The effects of the explanatory variables on the responses resulted, for most

Poisson Models (LPM) and Corrected Lagged Poisson Models models, as expected in sign and magnitude.
(CLPM) *Prediction errors were competitive versus alternative models in the
literature.
* The explanatory variables can be clustered in nine categories: exposure, . —requent-lst and Bayesian r-esu!ts were very similar.
economic situation, climatology, driver statistics, law and enforcement, *Use of different parameterizations for exposure.
road network, fleet characteristics, calendar, driver behavior. »Use of different models for autoregressive errors.

*Successful application of the Bayesian approach Is encouraging for future

* Two different forms of measuring exposure were Incorporated: direct . .
use of powerful Bayesian tools for model selection .

and indirect.

* Free software Is used for both cases: R under the frequentist approach M a| n refe renCeS

and WINBUGS under the Bayesian approach.
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