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Introduction
The theft insurance is one of the important products in Taiwan’s automobile insurance. At the same time, the reasons that cause theft loss ratios are the car brands market share and prices.The more higher prices imply the higher premiums. The purpose of this project is to study the relationship between the theft insurance loss ratios and brands market share and the average premiums.
The response variable is the theft insurance loss ratios. The explanatory variables are the brands market share and the average premiums. I analysis the project based on the data from the Taiwan Insurance Institute realeased 2013 Loss Ratios for Automobile Insurance.
Y = α + β1 X1 + β2 X2 + ε
Where:

Y is the Theft Insurance Loss Ratios
X1 is the Brands Market Share
X2 is the Average Premiums 
Data

The data of 2013 Loss Ratios for Automobile is from the Taiwan Insurance Institute：
http://www.tii.org.tw/fcontent/database/sta_test/genrep_selectG_01.asp?Class1=02
Summarize the data in the table below：
	2013 LOSS RATIOS FOR AUTOMOBILE INSURANCE

	THEFT LOSS BY BRAND OF VEHICLE
	UNIT:N.T.$1000

	　
	(1)
	(2)
	(3)
	(4)
	(5)=(4)/(Total of (4))
	(6)=(1)/(4)
	(7)=(3)/(2)

	Brand of Vehicle
	Written Premiums
	Earned Premiums
	Incurred Losses
	The Numbers of Insured Car
	The Brands  Market Share  
	Average  Premiums
	Loss Ratios

	Alfa Romeo
	53 
	52 
	0 
	65 
	0.00%
	0.82 
	0.00%

	Aston Martin
	2,825 
	2,534 
	0 
	111 
	0.01%
	25.45 
	0.00%

	Audi
	71,804 
	68,150 
	4,607 
	15,525 
	1.00%
	4.63 
	6.76%

	Bentley
	7,561 
	6,374 
	0 
	311 
	0.02%
	24.31 
	0.00%

	Benz
	446,431 
	424,259 
	5,342 
	62,725 
	4.05%
	7.12 
	1.26%

	BMW
	467,542 
	435,529 
	50,355 
	50,715 
	3.27%
	9.22 
	11.56%

	Buick
	415 
	497 
	0 
	660 
	0.04%
	0.63 
	0.00%

	Cadillac
	706 
	783 
	0 
	312 
	0.02%
	2.26 
	0.00%

	Chrysler
	743 
	870 
	0 
	902 
	0.06%
	0.82 
	0.00%

	Citroen
	199 
	227 
	0 
	548 
	0.04%
	0.36 
	0.00%

	Ferrari
	6,651 
	6,018 
	0 
	229 
	0.01%
	29.04 
	0.00%

	Ford
	134,981 
	124,634 
	5,257 
	94,449 
	6.09%
	1.43 
	4.22%

	Honda
	191,331 
	178,933 
	31,619 
	113,697 
	7.33%
	1.68 
	17.67%

	Hyundai
	24,250 
	29,451 
	2,998 
	22,579 
	1.46%
	1.07 
	10.18%

	Isuzu
	7,844 
	7,723 
	83 
	5,810 
	0.37%
	1.35 
	1.07%

	Jaguar
	3,572 
	3,673 
	0 
	1,164 
	0.08%
	3.07 
	0.00%

	KIA
	3,125 
	2,985 
	0 
	3,155 
	0.20%
	0.99 
	0.00%

	Lamborghini
	3,895 
	3,820 
	0 
	98 
	0.01%
	39.75 
	0.00%

	Land Rover
	8,634 
	7,993 
	45 
	1,706 
	0.11%
	5.06 
	0.56%

	Luxgen
	65,825 
	69,914 
	1,101 
	24,717 
	1.59%
	2.66 
	1.57%

	Maserati
	4,713 
	3,760 
	0 
	311 
	0.02%
	15.15 
	0.00%

	Mazda
	108,734 
	106,795 
	44,274 
	73,140 
	4.72%
	1.49 
	41.46%

	Mclaren
	1,152 
	448 
	0 
	20 
	0.00%
	57.60 
	0.00%

	Mitsubishi
	274,219 
	285,346 
	23,608 
	216,742 
	13.98%
	1.27 
	8.27%

	Nissan
	289,746 
	276,859 
	28,933 
	205,928 
	13.28%
	1.41 
	10.45%

	Opel
	755 
	875 
	0 
	1,307 
	0.08%
	0.58 
	0.00%

	Peugeot
	8,363 
	7,738 
	1,508 
	4,022 
	0.26%
	2.08 
	19.49%

	Porsche
	55,486 
	49,748 
	649 
	6,043 
	0.39%
	9.18 
	1.30%

	Renault
	347 
	397 
	0 
	631 
	0.04%
	0.55 
	0.00%

	Rolls Royce
	2,986 
	2,980 
	0 
	49 
	0.00%
	60.93 
	0.00%

	Skoda
	11,678 
	10,479 
	0 
	4,277 
	0.28%
	2.73 
	0.00%

	SsangYong
	1,879 
	1,950 
	0 
	1,009 
	0.07%
	1.86 
	0.00%

	Subaru
	31,427 
	22,992 
	0 
	6,187 
	0.40%
	5.08 
	0.00%

	Suzuki
	23,099 
	162 
	0 
	14,190 
	0.92%
	1.63 
	0.00%

	Toyota
	1,025,364 
	999,098 
	249,472 
	550,982 
	35.54%
	1.86 
	24.97%

	Volvo
	73,825 
	68,075 
	1,775 
	17,513 
	1.13%
	4.22 
	2.61%

	VW
	121,701 
	120,812 
	4,531 
	48,397 
	3.12%
	2.51 
	3.75%


Below is the scatter plot of loss ratios versus brands market share：we can see the trend that higher brands market share with higher loss ratios. 
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Below is the scatter plot of loss ratios versus the average premioums：we can see that the trend that higher loss ratio with lower average premiums. 
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Model Fitting
Use Excel and get the following results:
	SUMMARY OUTPUT 
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.56212 
	
	
	
	
	

	R Square
	0.31598 
	
	
	
	
	

	Adjusted R Square
	0.27574 
	
	
	
	
	

	Standard Error
	0.07486 
	
	
	
	
	

	Observations
	37
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	　
	df
	SS
	MS
	F
	Significance F
	

	Regression
	2
	0.08802 
	0.04401 
	7.85296 
	0.00157 
	

	Residuals
	34
	0.19055 
	0.00560 
	
	
	

	Total
	36
	0.27857 
	　
	　
	　
	

	
	
	
	
	
	
	

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

	Intercept
	0.03266 
	0.01583 
	2.06392 
	0.04672 
	0.00050 
	0.06482 

	Brands Market Share
	0.70837 
	0.19532 
	3.62677 
	0.00093 
	0.31144 
	1.10531 

	Average Premiums
	-0.00074 
	0.00084 
	-0.88426 
	0.38277 
	-0.00244 
	0.00096 


The regression equation is：
Y = 0.03266 + 0.70837X1 - 0.00074X2
Analysis
The R square for this model is 0.31598, which indicates that 31.6% of the variations is explained by the regression model. 
Below the table, We can see that there is not significant correlaton between the brands market share(X1)and average premiums(X2).
	　
	The Brands Market Share
	Average Premiums

	The Brands Market Share
	1
	

	Average Premiums
	-0.18878
	1


From the above excel summary output, we know that F statistic is 7.85296, and its p-value=0.00157<0.05, so we can reject the null hypothesis that α = β1 = β2 = 0.
From the above excel summary output, we know that t statistic for β1 and β2 are  3.62677 and -0.88426 respectively. Their p-value are 0.00093 and 0.38276 respectively. And 0.38276>0.025, so β1 doesn’t equal zero but β2 does.
This indicates that the Average Premiums do not contribute to the regression model or explain the theft loss ratios(the response variable).
Conclusion
Based on the above regression model and analysis, we can see that the Brands Market Share is the most influential explanatory variable on the theft loss ratios.

The R square values for our regression model were not very high. 

Further research would allow us to have more confidence in our results.
May be we can consider to use dummy variable seprate the brands market share(for example：1→Imported cars; 0→Domestic cars) in the regression model. 
