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COLUMBUS LIFE INSURANCE COMPANY 
STATEMENT OF THE METHOD OF CALCULATING 

NONFORFEITURE VALUES AND VALUATION FACTORS 
 

RENEWABLE AND CONVERTIBLE TERM POLICY 
POLICY FORM SERIES CL 83 0405 

 
 

BENEFIT:  The death benefit is level to age 96. 
 
PREMIUM: Premiums are payable to age 96.  They are guaranteed for the level premium period.  

Beyond that, premiums are guaranteed at the yearly renewable premium.  The 
premiums include a policy fee of $50.  

 
PRODUCT: The policy form is for a product of level term insurance.  The product has an initial 

level premium period followed by a period with annually increasing premiums.  The 
level term period can be 10, 20, or 30 years as stated in the policy specification page. 

 
During the initial level premium period, the policy allows conversion before age 71 to 
a permanent product offered by the company. 

 
The product will be offered on a non-tobacco and tobacco user basis.  Within each of 
these, the Company uses underwriting criteria that creates one (or more) preferred 
class(es) and a standard class. 

 
ASSUMPTIONS: (a) Interest:  Cash Values --- Maximum rate allowed by Standard Nonforfeiture Law 
                                                                                  (currently 5.00%). 

             Reserves --- Maximum rate allowed by Standard Valuation Law 
                                   (currently 4.00%). 

 
(b) Mortality:  2001 CSO age last birthday, Male/Female/Smoker/Nonsmoker tables 

 
   (c) Death claims paid at time of death. 
 
   (d) Premium paid at the beginning of the policy year. 
 
METHOD:  Cash Values 
 

Cash values are calculated by the Nonforfeiture Net Level Premium Method 
described in the Standard Nonforfeiture Law for Life Insurance, as amended in 1980.  
The resulting cash values are rounded to the next higher whole dollar.  These cash 
values satisfy the minimum cash value requirement in the law.  According to this 
method no cash values are generated. 

 
   Reserves 
 

The reserves are calculated by the Commissioners Reserve Valuation Method and 
based on the Valuation of Life Insurance Policies Model Regulation.  The reserves 
satisfy the minimum reserves required by the Law. 

 
The formulas used to calculate cash values and reserves are attached.   
 

          7/17/08 
 __________________________________             ________________ 
 David P. Farmer, F.S.A., M.A.A.A Date 
 



CASH VALUES:  
 Notation 
 

    bt  =  Death benefit for policy year t. 
    vj =  Interest discount factor. 
    jpx  =  Probability of survival. 
    qx =  Probability of death. 
    Gt =  Gross premium (excluding the policy fee) for policy year t+1. 
    Px

nfnl =  Nonforfeiture net level premium. 
    AAI =  Average amount of insurance. 
    E =  Nonforfeiture first year expense allowance. 
    tPx

a =  Nonforfeiture adjusted premium for policy year t. 
    tCVx =  Cash value at end of policy year t. 
  
 Formulas 
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RESERVES:   

 
 Base Reserves 
 

The basic reserve is equal to the greater of the reserves calculated by the unitary method or the 
segmented method.  

 
 Notation 
 
    bt   =  Death benefit for policy year t. 
    k =  Segment length 
    vj =  Interest discount factor. 
    jpx  =  Probability of survival. 
    qx =  Probability of death. 
    Gt =  Gross premium for policy year t+1. 
    PVFPx =  Present value of future gross premiums at age x. 
    PVFBx =  Present value of future benefits at age x. 
    19Px+1 =  19-pay whole life premium at age x+1. 
    ELRA =  Equivalent Level Renewal Amount. 
    E =  CRVM first year expense allowance. 
    B =  Valuation net premium as a percentage of gross premium. 
    NPt =  Valuation net premium for policy year t+1. 
    tVx =  Terminal reserve for policy year t. 
  
 Unitary Reserves  
 
 Formulas  
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  PVFBx  - b1 v qx 
 (a)  =    G0 X    -------------------------   - b1 v qx 
                                                                  PVFPx  - G0  
 
 (b)  =  (ELRA x 19Px+1) - b1 v qx 

 

  



E + PVFBx 
 B =     ---------------  
                                             PVFPx 
 

 NP0 = PVFBx - B (PVFPx – G0) because b1 v qx = NP0 
 
 NPt  = B X Gt  (for t >0) 
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 Segmented Reserves 

 
 Determine Segment lengths. 
 
 Find the minimum value of M for which gross m is greater than Rm, where gross m and Rm are 

defined as follows: 
 
 1.   gross m =  Gx+k+m 
            ------------ 
                             Gx+k+m-1 
    
 where x = original issue age  
 k = number of years from date of issue to the beginning of each 

segment. 
 m = 1,2,….and m is reset to 1 at the beginning of each segment. 
                    Gx+k+m-1 = gross premium for policy year m of the segment.  
 
 2.  Rm =   qx+k+m 
 ------------ 
 qx+k+m-1 
 
 where x, k, and m as above 
 
 qx+k+m-1 = valuation mortality rate for deficiency reserves in policy year k+m. 

 



Formulas 
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 E    = maximum of (0 and minimum of (a) and (b)), for the first segment only.  For 
all later segments, E=0. 
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Deficiency Reserves 
 

 Using the previous formulas, recalculate the reserves with two adjustments:  (1) Multiply the 
probability of death by the “x-factor”, and (2) Substitute the gross premium whenever it is smaller 
than the net premium for that duration. 

 
 Deficiency reserves are equal to the excess of the recalculated reserves over the base reserves.   
 

The x-factors shall be an array of percentages that:   
 

- are not less than 20% in any year. 
- do not decrease in any successive years. 
- when the valuation interest rate is used, the actuarial present value of future death benefits 

for mortality rate using the x factor is greater than or equal to the actuarial present value of 
death benefits calculated using anticipated mortality experience without mortality 
improvement. 

- for each of the first 5 years, the x-factor mortality is at least as great as the anticipated 
mortality experience.   

 
 



COLUMBUS LIFE INSURANCE COMPANY 
STATEMENT OF THE METHOD OF CALCULATING 

NONFORFEITURE VALUES AND VALUATION FACTORS 
 

RENEWABLE AND CONVERTIBLE TERM POLICY 
POLICY FORM SERIES CL 83-U 0405  

 
 

BENEFIT:  The death benefit is level to age 96. 
 
PREMIUM: Premiums are payable to age 96.  They are guaranteed for the level premium period.  

Beyond that, premiums are guaranteed at the yearly renewable premium.  The 
premiums include a policy fee of $50.  

 
PRODUCT: The policy form is for a product of level term insurance.  The product has an initial 

level premium period followed by a period with annually increasing premiums.  The 
level term period can be 10, 20, or 30 years as stated in the policy specification page. 

 
During the initial level premium period, the policy allows conversion before age 71 to 
a permanent product offered by the company. 

 
The product will be offered on a non-tobacco and tobacco user basis.   

 
ASSUMPTIONS: (a) Interest:  Cash Values --- Maximum rate allowed by Standard Nonforfeiture Law 
                                                                                  (currently 5.00%). 

             Reserves --- Maximum rate allowed by Standard Valuation Law 
                                   (currently 4.00%). 

 
(b) Mortality:  2001 CSO Table B (80% Male / 20% Female) age last birthday 
                      Smoker and Nonsmoker tables 

 
   (c) Death claims paid at time of death. 
 
   (d) Premium paid at the beginning of the policy year. 
 
METHOD:  Cash Values 
 

Cash values are calculated by the Nonforfeiture Net Level Premium Method 
described in the Standard Nonforfeiture Law for Life Insurance, as amended in 1980.  
The resulting cash values are rounded to the next higher whole dollar.  These cash 
values satisfy the minimum cash value requirement in the law.  According to this 
method no cash values are generated. 

 
   Reserves 
 

The reserves are calculated by the Commissioners Reserve Valuation Method and 
based on the Valuation of Life Insurance Policies Model Regulation.  The reserves 
satisfy the minimum reserves required by the Law. 

 
The formulas used to calculate cash values and reserves are attached.   
 

          7/17/08 
 __________________________________             ________________ 
 David P. Farmer, F.S.A., M.A.A.A Date 
 
 



CASH VALUES:  
 Notation 
 

    bt  =  Death benefit for policy year t. 
    vj =  Interest discount factor. 
    jpx  =  Probability of survival. 
    qx =  Probability of death. 
    Gt =  Gross premium (excluding the policy fee) for policy year t+1. 
    Px

nfnl =  Nonforfeiture net level premium. 
    AAI =  Average amount of insurance. 
    E =  Nonforfeiture first year expense allowance. 
    tPx

a =  Nonforfeiture adjusted premium for policy year t. 
    tCVx =  Cash value at end of policy year t. 
  
 Formulas 
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RESERVES:   

 
 Base Reserves 
 

The basic reserve is equal to the greater of the reserves calculated by the unitary method or the 
segmented method.  

 
 Notation 
 
    bt   =  Death benefit for policy year t. 
    k =  Segment length 
    vj =  Interest discount factor. 
    jpx  =  Probability of survival. 
    qx =  Probability of death. 
    Gt =  Gross premium for policy year t+1. 
    PVFPx =  Present value of future gross premiums at age x. 
    PVFBx =  Present value of future benefits at age x. 
    19Px+1 =  19-pay whole life premium at age x+1. 
    ELRA =  Equivalent Level Renewal Amount. 
    E =  CRVM first year expense allowance. 
    B =  Valuation net premium as a percentage of gross premium. 
    NPt =  Valuation net premium for policy year t+1. 
    tVx =  Terminal reserve for policy year t. 
  
 Unitary Reserves  
 
 Formulas  
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E + PVFBx 
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 NP0 = PVFBx - B (PVFPx – G0) because b1 v qx = NP0 
 
 NPt  = B X Gt  (for t >0) 
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 Segmented Reserves 

 
 Determine Segment lengths. 
 
 Find the minimum value of M for which gross m is greater than Rm, where gross m and Rm are 

defined as follows: 
 
 1.   gross m =  Gx+k+m 
            ------------ 
                             Gx+k+m-1 
    
 where x = original issue age  
 k = number of years from date of issue to the beginning of each 

segment. 
 m = 1,2,….and m is reset to 1 at the beginning of each segment. 
                    Gx+k+m-1 = gross premium for policy year m of the segment.  
 
 2.  Rm =   qx+k+m 
 ------------ 
 qx+k+m-1 
 
 where x, k, and m as above 
 
 qx+k+m-1 = valuation mortality rate for deficiency reserves in policy year k+m. 

 



Formulas 
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 E    = maximum of (0 and minimum of (a) and (b)), for the first segment only.  For 
all later segments, E=0. 

 
 PVFBx  - b1 v qx 
  (a)  =   G0 X   --------------------------   - b1 v qx 
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 (b)  =  (ELRA x 19Px+1) - b1 v qx 
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Deficiency Reserves 
 

 Using the previous formulas, recalculate the reserves with two adjustments:  (1) Multiply the 
probability of death by the “x-factor”, and (2) Substitute the gross premium whenever it is smaller 
than the net premium for that duration. 

 
 Deficiency reserves are equal to the excess of the recalculated reserves over the base reserves.   
 

The x-factors shall be an array of percentages that:   
 

- are not less than 20% in any year. 
- do not decrease in any successive years. 
- when the valuation interest rate is used, the actuarial present value of future death benefits 

for mortality rate using the x factor is greater than or equal to the actuarial present value of 
death benefits calculated using anticipated mortality experience without mortality 
improvement. 

- for each of the first 5 years, the x-factor mortality is at least as great as the anticipated 
mortality experience.   
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