Regression Student Project

1. Introduction

A lot of statistical tools are used in the field of Actuarial – regression analysis, time series modeling, quantitative statistical analysis, etc. These tools are used on projection, forecasting and trend analysis of various Actuarial items such as premiums, cash flow items (assets and liabilities), profits, claims and expenses. In this project, I will employ regression analysis on monthly reinsurance premiums for a single block of business sold by the company I am currently affiliated with. Please note that all amounts are in Philippine Pesos.

The block of business (referred to as GenUL) considered in this project, is a unit-linked product launched in 2005. By 2011, it is believed that it reached its maturity level. Hence, the impact of new business (policies issued within the year) is minimal to when compared to the aggregate block of business (new business and renewal business).
In this model, two parameters will be used as explanatory variables. First is the reinsurance premium on the same month of last year. This reflects the influence of the volume of the policies under the same month last year on the volume for the current year. The second is the average reinsurance premium of the most six recent months. This will reflect the prevailing economic and market conditions on driving the volume of the product. Last six months average is used since company’s marketing strategies are evaluated, revised or enhanced every 6 months. To this end, coefficients of the 2-parameter regression model will be determined as describe above. 
2. Regression Model

a. Assumptions
As mentioned earlier, the block of business being considered in this project is believed to be in its maturity level already. Factors affecting reinsurance premium are parameterized and are describe above.
b. The Regression Model
The model employed in this study is given by
Y = α + β1*X1 + β2*X2

	Y
	=
	projected monthly reinsurance premium

	Α
	=
	base value of the monthly reinsurance premium

	β1
	=
	coefficient for the monthly reinsurance premium of same month last year

	β2
	=
	coefficient for the monthly reinsurance premium of most recent 6 months this year

	X1
	=
	The monthly reinsurance premium of same month last year

	X2
	=
	average the monthly reinsurance premium of most recent 6 months this year



The regression model will display the monthly reinsurance premium for 2012 represented by the two parameters described above.
3. Data
Below are the monthly reinsurance premiums from January 2010 to June 2012.
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Jan-10 507,864.08    Jan-11 859,699.83      Jan-12 1,309,139.19   

Feb-10 533,207.86    Feb-11 882,660.73      Feb-12 1,360,699.93   

Mar-10 568,533.96    Mar-11 915,480.17      Mar-12 1,429,191.32   

Apr-10 585,501.82    Apr-11 1,001,006.23    Apr-12 1,444,913.99   

May-10 628,568.49    May-11 1,040,668.10    May-12 1,462,346.77   

Jun-10 665,181.41    Jun-11 1,066,803.06    Jun-12 1,469,785.52   

Jul-10 698,591.59    Jul-11 1,098,355.63   

Aug-10 723,401.53    Aug-11 1,123,740.25   

Sep-10 736,499.61    Sep-11 1,143,091.36   

Oct-10 792,019.96    Oct-11 1,222,560.64   

Nov-10 812,058.56    Nov-11 1,253,959.44   

Dec-10 816,800.98    Dec-11 1,301,539.32   


Using Excel’s Regression Analysis Tool,
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Regression Statistics

Multiple R 0.992937834

R Square 0.985925542

Adjusted R Square 0.984048948

Standard Error 25675.95969

Observations 18

ANOVA

df SS MS F Significance F

Regression 2 6.92719E+11 3.46359E+11 525.3801979 1.29789E-14

Residual 15 9888823591 659254906.1

Total 17 7.02608E+11

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 83832.843 58007.29692 1.445212024 0.168965363 -39806.85967 207472.5457 -39806.85967 207472.5457

X Variable 1 -0.269288069 0.35293092 -0.763005034 0.45729311 -1.021542981 0.482966843 -1.021542981 0.482966843

X Variable 2 1.236040314 0.301938972 4.093675965 0.00095847 0.592472233 1.879608395 0.592472233 1.879608395


Thus, the 2-parameter model is expressed as
Y = 83,832.843 - 0.2693 X1 + 1.2360 X2
From this model, the following are the projected reinsurance premiums from July 2012 to December 2012 
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Jul-12 1,534,187.53                  

Aug-12 1,573,713.23                  

Sep-12 1,612,384.38                  

Oct-12 1,628,723.25                  

Nov-12 1,658,133.87                  

Dec-12 1,685,654.63                  


4. Conclusion
This simple regression analysis project demonstrates the use of regression analysis in projecting reinsurance premiums. Based on the given historical data (2010 to First-Half of 2012), reinsurance premiums for the 2nd half of 2012 were projected. Together with the projected figures for other blocks of business, the company can quantify its future liabilities on reinsurance portion.

