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Introduction

This project works to analyze the one of the key persistency indicator for unit-linked life insurance- partial withdrawal. In this project, partial withdrawal is defined as the behavior of policyholders to withdraw certain amount of money from the unit fund of the policyholders. Although such withdrawal is the right of the policyholders, it affects the lapse rate of the policies since the system usually automatically lapses the policies that have insufficient unit fund value to sustain the cost of insurance. As such, it is critical for life insurance Company to manage the withdrawal experience of the policyholders, so that the value and the profitability of the company is protected.

The management believes that the partial withdrawal rate is very much affected by the age of the policyholders, the policy year, the unit fund value, and the distribution channel. While some experience studies have already been carried out on partial withdrawal, none of them are using regression model. Hence, I take this opportunity to perform regression analysis on the partial withdrawal of the company.

Data

The data is an extraction of the database in year 2010 from a life insurance company (the company that I am working at). It includes only randomly selected 1000 policies for this project. I choose 3 explanatory variables and 2 dummy variables. The 3 dummy variables are to represent the distribution channels.
Explanatory Variables:

Y = Withdrawal Rate

X1 = The unit fund value

X2 = The age of the policyholders

X3 = The policy year of the policy

Dummy Variables
X4 = Distribution Channel: 0 for policies not sold through the agents of the holding company; 1 for the policies sold through the agents the holding company

X5 = Distribution Channel: 0 for policies not sold through the direct agents of the; 1 for the policies sold through the direct agents the company
X6 = Distribution Channel: 0 for policies sold through the agency; 1 for the policies sold through banks.

Method
The model is initiated with 5 variables as stated above. To enable a more efficient analysis, the adjusted R2 are tested and compared to decide if reduced model is a sufficient representation of the full model. The variables are independent among themselves.
Full Model: 6 Variables:
Y = 0.228 – 1.558E-6 X1 + 1.687E-4 X2 -0.003 X3 – 0.14 X4 + 0 X5 + 0.061 X6
	Regression Statistics

	Multiple R
	0.589978531

	R Square
	0.348074667

	Adjusted R Square
	0.343789329

	Standard Error
	0.150881176

	Observations
	1000


	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	6
	12.0817839
	2.01363065
	106.1428977
	2.7099E-103

	Residual
	994
	22.62853842
	0.022765129
	
	

	Total
	1000
	34.71032232
	 
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.228049557
	0.014117371
	16.15382615
	2.6724E-52

	x1
	-1.55849E-06
	1.32855E-07
	-11.73074562
	7.43406E-30

	x2
	0.000168718
	0.000282862
	0.596467471
	0.55099879

	x3
	-0.002809529
	0.002032986
	-1.38197209
	0.167290753

	x4
	-0.14002804
	0.011027075
	-12.69856633
	2.39043E-34

	x5
	0
	0
	65535
	#NUM!

	x6
	0.061220258
	0.012681782
	4.827417739
	1.6004E-06


	 
	Lower 95%
	Upper 95%

	Intercept
	0.200346286
	0.255752828

	x1
	-1.8192E-06
	-1.29778E-06

	x2
	-0.000386357
	0.000723793

	x3
	-0.006798966
	0.001179907

	x4
	-0.161667057
	-0.118389022

	x5
	0
	0

	x6
	0.03633412
	0.086106395


The result shows that only x1 and x6 are non-zero at 95% confidence level. This shows that the withdrawal experience is only significantly affected by:
1. The unit value;

2. The distribution channel thru banks.

The result is definitely sensible and explainable. The result shows that on average, the higher the unit value a policy is, the less likely the policyholder will withdraw money from the account. This might due to the fact that if a policyholder is committed to insurance/ savings, there is a tendency that the policyholder will steadfastly make contribution to the account with lower withdrawal. On the other hand, banks are more likely to have sold the policies to investors who are interested in savings or investment. Therefore, the withdrawal experience is lower for policies sold through banks.

Reduced Model: 2 Variables
Y = 0.142 – 1.6E-06 X1 + 0.138 X6   

	Regression Statistics

	Multiple R
	0.490263

	R Square
	0.240358

	Adjusted R Square
	0.238834

	Standard Error
	0.162625

	Observations
	1000


	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	2
	8.342912602
	4.171456301
	157.7303943
	3.04437E-60

	Residual
	997
	26.36740971
	0.02644675
	
	

	Total
	999
	34.71032232
	 
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.142662694
	0.007953667
	17.93671937
	1.44538E-62

	X Variable 1
	-1.5795E-06
	1.19184E-07
	-13.25292639
	4.82215E-37

	X Variable 6
	0.138151371
	0.012010735
	11.50232445
	7.73229E-29


	 
	Lower 95.0%
	Upper 95.0%

	Intercept
	0.127054846
	0.158270542

	X Variable 1
	-1.8134E-06
	-1.34566E-06

	X Variable 6
	0.114582151
	0.161720591


The result shows that reduced model does not provide a better fit compared to full model. The adjusted R2 is lower compared to that of the full model. However, the reduced model agrees that the withdrawal experience is lower for those policies with higher unit value, and higher for those policies sold through banks.

Conclusion

The withdrawal experience of the company is affected by the distribution channel and the unit value of the policies. This is based on the assumptions that the 1,000 is a fair representation of the entire portfolio of the company. 
