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This presentation: 

• Past developments: Overview of models 

 

• Forecasts: Main results 

 

• «The forecast factsheets» 
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Past developments:  

Overview of models selected 
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Modelling past developments - Summary 

(1) Decide on type of model:  
 

- Latent risk: Fatalities = Exposure * Risk 

 Two trends 
 

- Univariate: 

 One trend 

 

(2) Modelling the trend(s)  
 

– The « general process » that will be forecasted 
 

Level: « lifts » and « drops » 

Slope: change direction/rate 
 

– Changes that are no part of this process and won’t be forecasted 
 

Particular events affecting measurement, level, or slope: 

Interventions. 
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Modelling past trends: dealing with 

recent changes 

• 2008: stronger decrease in fatality numbers 

 Change in « direction », i.e.: slope change 
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Modelling past trends: dealing 

with recent changes 

• 2008: stronger decrease in fatality numbers 

  Change in « direction », i.e.: slope change 

 

• Can we assume that this goes on in the future? 

→ Yes!  

Acknowledge slope change and make the slope random…  

 

→ No! Either:  

Place an intervention (i.e.: define change as structural) 

Fix the slope  

 

« Precaution principle »: Avoid overly optimistic forecasts! 
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Latent risk models (16 countries) 

 

Exposure trend:  

level fixed, slope random 

Risk trend:  

Level random, slope fixed 

 

Exposure trend:  

level fixed, slope random 

Risk trend: 

 level and slope fixed 

 

Exposure trend: 

level fixed, slope random 

Risk trend:   

level fixed, slope random 

 

Other models: 

Denmark 

France 

The Netherlands 

Spain 

Switzerland 

Norway 

Portugal 

Estonia 

Belgium 

Germany 

 

10/16 countries 

 

Cyprus UK 

Italy 

Austria  

(no component fixed) 

Finland  

(only slope risk fixed) 

Slovenia 

(only level exposure 

fixed) 
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Univariate models (14 countries) 

 

Fatality trend:  

level random, fixed slope 

 

Fatality trend: 

fixed level, fixed slope 

 

 

Fatality trend: 

fixed level, random slope 

Bulgaria 

Greece 

Luxembourg 

Lithuania 

Ireland 

Poland 

Sweden 

Latvia 

Slovakia 
 

 9/14 countries 
 

Hungary 

Iceland 

Malta 

 

 

 

 

 

 
 

 3/14 countries 
 

Czech Republic 

Romania 

 

 

 

 

 

 

 
 

 2/14 countries 
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Models for past developments: 

Conclusion 
 

 Exposure:“Smooth trend”  

changes in the trends are mainly 

long term changes in direction 

 

 

 Risk and fatality trends:  

“Local level model with drift” 
changes are rather abrupt 

“drops” and “lifts” 
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Forecasts 2020: Main results 
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Important considerations 

• Continuation of past developments… 

 
 

• … and of road safety efforts! 

 
 

• Erratic developments in the past:  

 large confidence intervals! 
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Forecast results – key elements: 

• Slope value:  

– Fixed: constant, the same value for the whole series 

– Stochastic: changing value, last year of observation used 
 

• Last observation: Usually 2010 
 

• Average reduction:  

– Difference between last number of fatalities and forecasted 

one, averaged over the number of years: 

 

 

• Countries with less than 200 fatalities not included 

 








 


nyears

LastObsLnLn
Exp

)()2020(
1



DaCoTA Final Conference - Athens 22-23 November 2012 13 

Models with stochastic slopes are 

more optimistic… 
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Forecasts – Comparing countries 

• Necessary to take type of model into account! 
 

 LRT: risk slope, univariate: fatality slope 

 Stochastic and random slopes: difference in  

forecasts! 

 

• Compare countries within but not accross 

model types… 
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Expected average reduction 

(percent) for… 

LLT models with fixed slope 
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LLT models with random slopes
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« The forecast factsheets »  
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Contents 

• Description of raw series: 
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Contents 

• Description of raw series: 

• Description of model for past 

trends: 
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Contents 

• Description of raw series: 

• Description of model for past 

trends: 

• Forecasts given past 

developments 
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Contents 

• Description of raw series: 
 

• Description of past trends 
 

• Forecasts given past 
developments 
 

• When Latent Risk model: 

    forecasts according to mobility 
scenarios: 

– develops as predicted 

– develops less strongly than 
predicted 

– develops more strongly than 
predicted 
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