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The Rate of Road Traffic Accidents in Taiwan
Introduction
Due to the improvement in economics, the cars are more and more popular in every Taiwan’s families. So the rate of road traffic accidents increase rapidly in recent years. I try to model the time series of the rate of road traffic accidents in Taiwan.
Data

The data of the rate of road traffic accidents in Taiwan is from the Taiwan’s National Police Agency, MOI：
http://sowf.moi.gov.tw/stat/year/list.htm
The data period is 14 years from 2000 to 2013 and it is based on annual. X-axis represents the year and Y-axis represents the rate of road traffic accidents (Cases/ 10,000V.). The data shows an upward trend over the period analyzed.
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Model Specification

I calculate the sample autocorrelation function to selecting a tentative model 

, and the formula is：
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,where k is from 1 to 13 and X-axis represents the lag and Y-axis represents the value of autocorrelation between -1 and 1.Because the correlogram plot decrease exponentially as the number of lags k increase,and not die down quickly, so it shows that the AR(p) model could be suitable. So AR(1) and AR(2) models should be considered.
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Model Fitting and Diagnostics
AR(1) model

	SUMMMARY OUTPUT
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	　
	
	
	
	
	

	Multiple R
	0.97383 
	
	
	
	
	

	R Square
	0.94835 
	
	
	
	
	

	Adjusted R Square
	0.94365 
	
	
	
	
	

	Standard Error
	5.89667 
	
	
	
	
	

	Observations
	13
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	　
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	7022.48366 
	7022.48366 
	201.96568 
	0.00000 
	

	Residuals
	11
	382.47746 
	34.77068 
	
	
	

	Total
	12
	7404.96112 
	　
	　
	　
	

	
	
	
	
	
	
	

	　
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	9.51204 
	5.43460 
	1.75028 
	0.10787 
	-2.44942 
	21.47350 

	X Variable 1
	0.97098 
	0.06832 
	14.21146 
	0.00000 
	0.82060 
	1.12136 
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The fitted AR(1) Model is Yt = 9.51204+0.97098Yt-1.

The R square for this model is 0.94835, meaning 94.8% of the variations of this time series is explained by this AR(1) model. 
And∣Φ1∣= 0.97098, which is <1, hence this model is stationary.
The residuals plot is no significant pattern of the residuals.
AR(2) model
	SUMMMARY OUTPUT
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	　
	
	
	
	
	

	Multiple R
	0.96571 
	
	
	
	
	

	R Square
	0.93260 
	
	
	
	
	

	Adjusted R Square
	0.91762 
	
	
	
	
	

	Standard Error
	6.19400 
	
	
	
	
	

	Observations
	12
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	　
	df
	SS
	MS
	F
	Significance F
	

	Regression
	2
	4777.52353 
	2388.76177 
	62.26312 
	0.00001 
	

	Residuals
	9
	345.29035 
	38.36559 
	
	
	

	Total
	11
	5122.81388 
	　
	　
	　
	

	
	
	
	
	
	
	

	　
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	9.44447 
	7.69821 
	1.22684 
	0.25101 
	-7.97010 
	26.85904 

	X Variable 1
	1.21954 
	0.36782 
	3.31559 
	0.00900 
	0.38747 
	2.05161 

	X Variable 2
	-0.26690 
	0.34597 
	-0.77146 
	0.46021 
	-1.04955 
	0.51574 
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The fitted AR(2) Model is Yt = 9.44447+1.21954Yt-1-0.26690Yt-2.

The R square for this model is 0.93260, meaning 93.3% of the variations of this time series is explained by this AR(2) model.
And Φ1 +Φ2 = 0.95264, which is <1; Φ2 -Φ1  = -1.48645, which is <1;
∣Φ2∣= 0.2669<1,hence this model is stationary.
The residuals plot is no significant pattern of the residuals.

Actual vs. Fitted 
Shown below is a graph of the actual data vs. the AR(1), AR(2) models:
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Based on actual vs. fitted figure above, and given the R square statistics for the two models are 0.94835 and 0.93260 respectively, all models provide good estimates for the rate of road traffic accidents data. But because the R square statistics for AR(1) is higher, the AR(1) model is recommended. The fitted AR(1) model is Yt = 9.51204+0.97098Yt-1.
Conclusion
After examining all of the above statistics, the AR(1) model is the suitable model for the rate of road traffic accidents data.
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