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State Filing Description:

General Information

Project Name: 2001 CSO - Term to 95 Status of Filing in Domicile: Pending

Project Number: 58M TERM08 Date Approved in Domicile: 

Requested Filing Mode: Review & Approval Domicile Status Comments: Pending approval

in the state of Texas.  

Explanation for Combination/Other: Market Type: Individual

Submission Type: New Submission Group Market Size: 

Overall Rate Impact: Group Market Type: 

Filing Status Changed: 04/04/2008

State Status Changed: 04/04/2008 Deemer Date: 

Corresponding Filing Tracking Number: 

Filing Description:

Policy Form 58M TERM08 provides level term insurance coverage during the lifetime of the insured until the policy

anniversary following the insured’s 95th birthday.  Premiums are payable during the lifetime of the insured until the

policy anniversary following the insured’s 95th birthday and are guaranteed.  Premiums remain level during the

guaranteed period and then increase on an annual basis thereafter.  The guaranteed periods available are 10 years, 15
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years, 20 years, or 30 years. Issue ages vary by guaranteed period as follows: 10 year premium guarantee: 18-75; 15

year premium guarantee: 18-65; 20 year premium guarantee:  18-60; 30 year premium guarantee:  18-50.

 

Policy does not generate cash values. 

 

Form will not be illustrated.  Policy is intended for the general market and will be individually solicited through licensed

agents. 

 

The following Supporting Documents are included in the filing:

1.  Actuarial memorandum

2.  Sample "John Doe" Application form previously made available in your jurisdiction

3.  Sample Policy Schedules (policy form pages 3 and 4) for guaranteed periods 15, 20, and 30 years

4.  Sample Statement of Policy Cost and Benefit Information – Policy Summaries for guaranteed periods 15, 20, and 30

years

 

This filing contains no unusual or controversial items from normal Company or industry standards.  These forms are in

final print format; however we reserve the right to change the format of the forms due to technological advances.  The

application form, in the format shown in this filing, will be made available on our website so it may be printed by our

agents and sent to us.  We will require physical signatures and will not accept electronic signatures.   

 

Company and Contact

Filing Contact Information

Linda Boydston, Manager, Regulatory Filing &

Compliance

alb@gpmlife.com

2211 N.E. Loop 410 (800) 938-4765 [Phone]

San Antonio, TX 78217 (210) 357-6722[FAX]

Filing Company Information

Government Personnel Mutual Life Insurance CoCode: 63967 State of Domicile: Texas
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Government Personnel Mutual Life Insurance Company 
 

Term to Age 95 – 10 Year Level Term 
 

Statement of Actuarial Basis 
 

The Term to Age 95 provides term insurance coverage during the lifetime of the insured until the policy 
anniversary following the insured’s 95th birthday.  Premiums are payable during the lifetime of the insured 
until the policy anniversary following the insured’s 95th birthday and are guaranteed. 
 
RESERVES 
 
Reserves are based on the Commissioners’ Reserve Valuation Method (CRVM) and comply with the 
Valuation of Life Insurance Policies Model Regulation (XXX) adopted by the National Association of 
Insurance Commissioners in December 1998. 
 
Basic Reserves 
 
According to XXX, the Basic Reserves are equal to the greater of reserves calculated using the unitary 
method or the contract segmentation method, as defined in the regulation.  The contract segmentation 
method breaks the coverage period into segments based upon the guaranteed gross premiums and the 
valuation mortality.  The end of a segment is defined as any duration in which the ratio of the guaranteed 
gross premium in that year over the guaranteed gross premium in the preceding year exceeds the ratio of 
the valuation mortality rate in that year over the valuation mortality rate in the preceding year. 
 
Reserves for the Term to Age 95 plan are based on the Preferred 2001 CSO male/female, 
smoker/nonsmoker, age last birthday mortality table.  The valuation interest rate is 4.00% and continuous 
functions are used. 
 
In compliance with the Model Regulation Permitting The Recognition of Preferred Mortality Tables for use 
in Determining Minimum Reserve Liabilities, this product passes the following test of sufficiency: 
 

a. For each class, the present value of death benefits over the next ten years after the valuation 
date using the anticipated mortality experience without recognition of mortality improvement 
beyond the valuation date for each class is less than the present value of death benefits using 
the valuation basic table corresponding to the valuation table being used for that class. 

 
b. For each class, the present value of death benefits over the future life of the contracts using 

anticipated mortality experience without recognition of mortality improvement beyond the 
valuation date for each class is less than the present value of death benefits using the valuation 
basic table corresponding to the valuation table being used for that class. 

 
Based on these tests, for this product, the residual non-tobacco user contracts are qualified to use the 2001 
CSO preferred non-tobacco valuation rates and residual tobacco user contracts are qualified to use the 2001 
CSO preferred tobacco valuation rates. 
 
Segmented reserves are then calculated as the present value of future guaranteed benefits less the present 
value of future net premiums, over each segment, to the mandatory expiry of the policy.  Net premiums 
within each segment are a uniform percentage of the guaranteed gross premiums within the segment.  The 
uniform percentage for each segment is such that, at the beginning of each segment, the present value of net 
premiums within the segment equals the present value of death benefits within the segment, plus any 
unusual guaranteed cash value at the end of the segment, less any unusual guaranteed cash value at the 
beginning of the segment, plus, in the first segment only, the CRVM expense allowance for the first 
segment. 
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This Term to Age 95 has no cash values, so the above definition simplifies to: 
 
 PVNP = PVB + EACRVM  for the first segment, 
 PVNP = PVB  for the second and subsequent segments, 
 
 where: 
 

PVNP = present value at beginning of segment of net premiums payable within  
segment 

PVB = present value at beginning of segment of benefits payable within 
segment 

EACRVM =  CRVM first year expense allowance 
 
 

Then, for each segment, let: 
 
j = length of the segment in years 
k = number of years from date of issue to beginning of segment 
 
then: 
 

   
 
EACRVM = β  1          - α 1          

  

                                   x:  j  |             x:   j | 

 

 
 

19P(Ā)x+1  =  (ELRA * Mx+1)/(Nx+1 – Nx+20) 
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and: 

 
 

 
 

 
 
Since PVNP = PVB in each future segment, only the current segment needs to be 
considered when calculating reserves.  Therefore: 
 

 
 

 
 
sMV(Ā)x = ½ * [s-1V(Ā)x + (K * GPx+s-1)-EACRVM + sV(Ā)x], for s=1 
 
 
sMV(Ā)x = ½ * [s-1V(Ā)x + (K * GPx+s-1) + sV(Ā)x], for s>1 
 
Unitary reserves are calculated as the present value of all future guaranteed benefits less the present value 
of all future modified net premiums, where benefits and premiums are considered until the mandatory 
expiry of the policy and modified net premiums are a uniform percentage of the respective guaranteed 
gross premiums.  This uniform percentage is such that, at issue, the present value of net premiums equals 
the present value of all death benefits plus the CRVM expense allowance. 
 
The formulas used to calculate unitary reserves are the same as those displayed above for the contract 
segmentation method, assuming one segment with length equal to the coverage period (to age 95). 
 
The guaranteed premium structure of the Term to Age 95 policy results in reserves calculated using the 
contract segmentation method exceeding those calculated using the unitary method. 
 
 
Deficiency Reserves 
 
XXX requires the calculation of deficiency reserves if the quantity A is less than the gross premium at any 
duration of the contract, where A is the net premium calculated using minimum reserve standards 
(discussed further below).  This calculation uses the same method (contract segmentation or unitary) as the 
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basic reserve calculation; the segment lengths will be equal to the segment lengths in the basic reserve 
calculation.  The minimum mortality is based on the Preferred 2001 CSO mortality table using select 
mortality during the first segment. 
 
If indicated by the above, minimum reserves are computed using the formulas above in Basic Reserves, but 
substituting guaranteed gross premiums for minimum net premiums for certificate years in which the 
guaranteed gross premiums are less than the corresponding minimum net premiums, and using the interest 
and mortality assumptions appropriate for “Minimum Reserves”.  The amount of the deficiency reserve is 
equal to the excess of the minimum reserve so calculated over the basic reserve, but not less than zero. 

 
Note that in the referenced minimum reserve calculation, XXX allows for actuarial judgment to be used in 
determining the minimum mortality level.  For durations in the first segment, the select mortality rates may 
be adjusted by a factor, X. 
 
If utilized, the X factor will never be less than 20% and may vary by policy year.   X will not decrease in 
any successive policy years.  The application of X will not result in mortality rates which are less than 
expected mortality and the appointed actuary will prepare an annual opinion stating that the resulting 
mortality meets the requirements of the XXX regulation.  In addition, asset adequacy analysis will be 
performed annually and the appointed actuary will prepare an actuarial opinion and memorandum 
addressing the adequacy of the total reserves. 
 
 
 
NONFORFEITURE VALUES 
 
The cash value on any policy anniversary will be equal to the minimum cash value required under Standard 
Nonforfeiture Law.  The cash value calculations are based on the 2001 CSO ultimate, male/female, 
smoker/nonsmoker, age last birthday mortality table.  Curtate functions are used and the nonforfeiture 
interest rate is 5.00%. 
 
The resulting cash values are zero for all issue ages and durations. 
 

 
 
where: 
 

 
 
   EASNFL = the maximum nonforfeiture expense allowance 
 
 
   EASNFL = 1.25 * Min[Px , .04 * AAIx] + .01 * AAIx 
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SAMPLE CALCULATIONS 
 
Below are sample calculations for a policy issued to a male, age 35, standard nonsmoker class.  The 
guaranteed annual premium is level in years 1-10 and increases annually thereafter.  The first segment 
length is ten years.   
 
 
RESERVES 
 
  
α  1          =  1,000 * (2087.49 / 2,534,155) = .82374 
       35: 10| 

   
β  1          =  Min ( 19P(Ā)35+1 , (1,000 * (21,551.54/2,534,154.7))/(18,380,028.30/2,534,154.7)) =  1.17255 
       35: 10| 

 
 
19P(Ā)36 = (1000*486,481.62)/(49,645,569.30-17,415,883.70) = 15.0942 
 
therefore: 
 
β  1         

 = Min [ 15.0942, 1.17255] = 1.17255 
       35: 10 |    

 
 
EACRVM = β  1          - α 1          

 = 1.17255-.82374 = .34881 
                                  35:10 |           35:10 | 

 

 
Gross premium = $.95 per $1,000 of coverage 
 
PVGP = (.95) * (20,864,093.80 / 2,534,154.7) = 7.821 
 
PVB = (1,000) * (23,639.02 / 2,534,154.7) = 9.328 
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K = (9.328 + .34881) / (7.821) = 1.23731 
 
0V(Ā)35 = (1,000*(23,639.02/2,534,154.7))–[(1.23731*.95)-.34881]  
                 –(1.23731*.95*(18,380,028.3/2,534,154.7)) 
 
0V(Ā)35 = 9.328 - .82 – 8.52 = -.01 = 0.00 
 
1V(Ā)35 = (1,000*(21,551.54/2,434,640.40))–(1.23731*.95*(18,380,028.3/2,434,640.40)) 
 
1V(Ā)35 = 8.85 - 8.87 = -.02 = 0.00 
 
4V(Ā)35 = (1,000*(15,067/2,158,267))–(1.23731*.95*(11,498,737.90/2,158,267)) 
 
4V(Ā)35 = 6.981 – 6.262 = .72 
 
5V(Ā)35 = (1,000*(12,823.72/2,073,056.90))–(1.23731*.95*(9,383,361.8/2,073,056.90)) 
 
5V(Ā)35 = 6.186 – 5.320 = .87 
 
5MV(Ā)35 = ½ * [.72 + (1.23731 * .95) + .87] = 1.38 
 
A comparison is then made to: 

1) unitary reserves based on Preferred 2001 ALB male/female smoker/nonsmoker mortality table 
with 4.00% interest.   

2) ½ cx based on Preferred 2001 ALB male/female smoker/nonsmoker mortality table with 4.00% 
interest.   

 
NONFORFEITURE VALUES 
 
AAI 35 = 1,000 
 
P35 = (1,000*(261,883.50-2954.53))/(32,561,840.40-10,939.2) = 7.95459 
 
EASNFL = 1.25 * Min [7.95459, 40] + 10 = 19.94323 
 

5CV35 = ((1,000)(252,120.61 – 2,954.53)/1,411,572.70) – (.58264)(498,236,111.90)/(1,411,572.70) 
 
5CV35 = 176.52 – 205.65 = -29.14 
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Government Personnel Mutual Life Insurance Company 
 

Term to Age 95 – 15 Year Level Term 
 

Statement of Actuarial Basis 
 

The Term to Age 95 provides term insurance coverage during the lifetime of the insured until the policy 
anniversary following the insured’s 95th birthday.  Premiums are payable during the lifetime of the insured 
until the policy anniversary following the insured’s 95th birthday and are guaranteed. 
 
RESERVES 
 
Reserves are based on the Commissioners’ Reserve Valuation Method (CRVM) and comply with the 
Valuation of Life Insurance Policies Model Regulation (XXX) adopted by the National Association of 
Insurance Commissioners in December 1998. 
 
Basic Reserves 
 
According to XXX, the Basic Reserves are equal to the greater of reserves calculated using the unitary 
method or the contract segmentation method, as defined in the regulation.  The contract segmentation 
method breaks the coverage period into segments based upon the guaranteed gross premiums and the 
valuation mortality.  The end of a segment is defined as any duration in which the ratio of the guaranteed 
gross premium in that year over the guaranteed gross premium in the preceding year exceeds the ratio of 
the valuation mortality rate in that year over the valuation mortality rate in the preceding year. 
 
Reserves for the Term to Age 95 plan are based on the Preferred 2001 CSO male/female, 
smoker/nonsmoker, age last birthday mortality table.  The valuation interest rate is 4.00% and continuous 
functions are used. 
 
In compliance with the Model Regulation Permitting The Recognition of Preferred Mortality Tables for use 
in Determining Minimum Reserve Liabilities, this product passes the following test of sufficiency: 
 

a. For each class, the present value of death benefits over the next ten years after the valuation 
date using the anticipated mortality experience without recognition of mortality improvement 
beyond the valuation date for each class is less than the present value of death benefits using 
the valuation basic table corresponding to the valuation table being used for that class. 

 
b. For each class, the present value of death benefits over the future life of the contracts using 

anticipated mortality experience without recognition of mortality improvement beyond the 
valuation date for each class is less than the present value of death benefits using the valuation 
basic table corresponding to the valuation table being used for that class. 

 
Based on these tests, for this product, the residual non-tobacco user contracts are qualified to use the 2001 
CSO preferred non-tobacco valuation rates and residual tobacco user contracts are qualified to use the 2001 
CSO preferred tobacco valuation rates. 
 
Segmented reserves are then calculated as the present value of future guaranteed benefits less the present 
value of future net premiums, over each segment, to the mandatory expiry of the policy.  Net premiums 
within each segment are a uniform percentage of the guaranteed gross premiums within the segment.  The 
uniform percentage for each segment is such that, at the beginning of each segment, the present value of net 
premiums within the segment equals the present value of death benefits within the segment, plus any 
unusual guaranteed cash value at the end of the segment, less any unusual guaranteed cash value at the 
beginning of the segment, plus, in the first segment only, the CRVM expense allowance for the first 
segment. 
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This Term to Age 95 has no cash values, so the above definition simplifies to: 
 
 PVNP = PVB + EACRVM  for the first segment, 
 PVNP = PVB  for the second and subsequent segments, 
 
 where: 
 

PVNP = present value at beginning of segment of net premiums payable within  
segment 

PVB = present value at beginning of segment of benefits payable within 
segment 

EACRVM =  CRVM first year expense allowance 
 
 

Then, for each segment, let: 
 
j = length of the segment in years 
k = number of years from date of issue to beginning of segment 
 
then: 
 

   
 
EACRVM = β  1          - α 1          

  

                                   x:  j  |             x:   j | 

 

 
 

19P(Ā)x+1  =  (ELRA * Mx+1)/(Nx+1 – Nx+20) 
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and: 

 
 

 
 

 
 
Since PVNP = PVB in each future segment, only the current segment needs to be 
considered when calculating reserves.  Therefore: 
 

 
 

 
 
sMV(Ā)x = ½ * [s-1V(Ā)x + (K * GPx+s-1)-EACRVM + sV(Ā)x], for s=1 
 
 
sMV(Ā)x = ½ * [s-1V(Ā)x + (K * GPx+s-1) + sV(Ā)x], for s>1 
 
Unitary reserves are calculated as the present value of all future guaranteed benefits less the present value 
of all future modified net premiums, where benefits and premiums are considered until the mandatory 
expiry of the policy and modified net premiums are a uniform percentage of the respective guaranteed 
gross premiums.  This uniform percentage is such that, at issue, the present value of net premiums equals 
the present value of all death benefits plus the CRVM expense allowance. 
 
The formulas used to calculate unitary reserves are the same as those displayed above for the contract 
segmentation method, assuming one segment with length equal to the coverage period (to age 95). 
 
The guaranteed premium structure of the Term to Age 95 policy results in reserves calculated using the 
contract segmentation method exceeding those calculated using the unitary method. 
 
 
Deficiency Reserves 
 
XXX requires the calculation of deficiency reserves if the quantity A is less than the gross premium at any 
duration of the contract, where A is the net premium calculated using minimum reserve standards 
(discussed further below).  This calculation uses the same method (contract segmentation or unitary) as the 

Actuarial Memorandum – 2001 CSO 



basic reserve calculation; the segment lengths will be equal to the segment lengths in the basic reserve 
calculation.  The minimum mortality is based on the Preferred 2001 CSO mortality table using select 
mortality during the first segment. 
 
If indicated by the above, minimum reserves are computed using the formulas above in Basic Reserves, but 
substituting guaranteed gross premiums for minimum net premiums for certificate years in which the 
guaranteed gross premiums are less than the corresponding minimum net premiums, and using the interest 
and mortality assumptions appropriate for “Minimum Reserves”.  The amount of the deficiency reserve is 
equal to the excess of the minimum reserve so calculated over the basic reserve, but not less than zero. 

 
Note that in the referenced minimum reserve calculation, XXX allows for actuarial judgment to be used in 
determining the minimum mortality level.  For durations in the first segment, the select mortality rates may 
be adjusted by a factor, X. 
 
If utilized, the X factor will never be less than 20% and may vary by policy year.   X will not decrease in 
any successive policy years.  The application of X will not result in mortality rates which are less than 
expected mortality and the appointed actuary will prepare an annual opinion stating that the resulting 
mortality meets the requirements of the XXX regulation.  In addition, asset adequacy analysis will be 
performed annually and the appointed actuary will prepare an actuarial opinion and memorandum 
addressing the adequacy of the total reserves. 
 
 
NONFORFEITURE VALUES 
 
The cash value on any policy anniversary will be equal to the minimum cash value required under Standard 
Nonforfeiture Law.  The cash value calculations are based on the 2001 CSO ultimate, male/female, 
smoker/nonsmoker, age last birthday mortality table.  Curtate functions are used and the nonforfeiture 
interest rate is 5.00%. 
 
The resulting cash values are zero for all issue ages and durations. 
 

 
 
where: 
 

 
 
   EASNFL = the maximum nonforfeiture expense allowance 
 
 
   EASNFL = 1.25 * Min[Px , .04 * AAIx] + .01 * AAIx 
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SAMPLE CALCULATIONS 
 
Below are sample calculations for a policy issued to a male, age 35, standard nonsmoker class.  The 
guaranteed annual premium is level in years 1-15 and increases annually thereafter.  The first segment 
length is fifteen years.   
 
 
RESERVES 
 
  
α  1          =  1,000 * (2087.49 / 2,534,155) = .82374 
       35: 15| 

   
β  1          =  Min ( 19P(Ā)35+1 , (1,000 * (37,670.40/2,534,154.7))/(26,026,128.8/2,534,154.7)) =  1.44625 
       35: 15| 

 
 
19P(Ā)36 = (1000*486,481.62)/(49,645,569.30-17,415,883.70) = 15.0942 
 
therefore: 
 
β  1         

 = Min [ 15.0942, 1.44625] = 1.44625 
       35: 15 |    

 
 
EACRVM = β  1          - α 1          

 = 1.44625-.82374 = .62251 
                                  35:15 |           35:15 | 

 

 
Gross premium = $1.04 per $1,000 of coverage 
 
PVGP = (1.04) * (28,510,194.3 / 2,534,154.7) = 11.70039 
 
PVB = (1,000) * (39,757.89 / 2,534,154.7) = 15.6888 
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K = (15.6888 + .62251) / (11.70039) = 1.39408 
 
0V(Ā)35 = (1,000*(39,757.89/2,534,154.7))–[(1.39408*1.04)-.62251]  
                 –(1.39408*1.04*(26,026,128.8/2,534,154.7)) 
 
0V(Ā)35 = 15.69 - .83 – 14.89 = -.03 = 0.00 
 
1V(Ā)35 = (1,000*(37,670.40/2,434,640.40))–(1.39408*1.04*(26,026,128.8/2,434,640.40)) 
 
1V(Ā)35 = 15.47 – 15.49 = -.02 = 0.00 
 
4V(Ā)35 = (1,000*(31,186.03/2,158,267))–(1.39408*1.04*(19,144,838.40/2,158,267)) 
 
4V(Ā)35 = 14.45 – 12.86 = 1.59 
 
5V(Ā)35 = (1,000*(28,942.59/2,073,056.90))–(1.39408*1.04*(17,029,462.30/2,073,056.90)) 
 
5V(Ā)35 = 13.96 – 11.91 = 2.05 
 
5MV(Ā)35 = ½ * [1.59 + (1.39408 * 1.04) + 2.05] = 2.54 
 
A comparison is then made to: 

1) unitary reserves based on Preferred 2001 ALB male/female smoker/nonsmoker mortality table 
with 4.00% interest.   

2) ½ cx based on Preferred 2001 ALB male/female smoker/nonsmoker mortality table with 4.00% 
interest.   

 
NONFORFEITURE VALUES 
 
AAI 35 = 1,000 
 
P35 = (1,000*(261,883.50-2954.53))/(32,561,840.40-10,939.2) = 7.95459 
 
EASNFL = 1.25 * Min [7.95459, 40] + 10 = 19.94323 
 

5CV35 = ((1,000)(252,120.61 – 2,954.53)/1,411,572.70) – (.67077)(431,698,531.60)/(1,411,572.70) 
 
5CV35 = 176.52 – 205.14 = -28.62 
 
    
 

Actuarial Memorandum – 2001 CSO 



Government Personnel Mutual Life Insurance Company 
 

Term to Age 95 – 20 Year Level Term 
 

Statement of Actuarial Basis 
 

The Term to Age 95 provides term insurance coverage during the lifetime of the insured until the policy 
anniversary following the insured’s 95th birthday.  Premiums are payable during the lifetime of the insured 
until the policy anniversary following the insured’s 95th birthday and are guaranteed. 
 
RESERVES 
 
Reserves are based on the Commissioners’ Reserve Valuation Method (CRVM) and comply with the 
Valuation of Life Insurance Policies Model Regulation (XXX) adopted by the National Association of 
Insurance Commissioners in December 1998. 
 
Basic Reserves 
 
According to XXX, the Basic Reserves are equal to the greater of reserves calculated using the unitary 
method or the contract segmentation method, as defined in the regulation.  The contract segmentation 
method breaks the coverage period into segments based upon the guaranteed gross premiums and the 
valuation mortality.  The end of a segment is defined as any duration in which the ratio of the guaranteed 
gross premium in that year over the guaranteed gross premium in the preceding year exceeds the ratio of 
the valuation mortality rate in that year over the valuation mortality rate in the preceding year. 
 
Reserves for the Term to Age 95 plan are based on the Preferred 2001 CSO male/female, 
smoker/nonsmoker, age last birthday mortality table.  The valuation interest rate is 4.00% and continuous 
functions are used. 
 
In compliance with the Model Regulation Permitting The Recognition of Preferred Mortality Tables for use 
in Determining Minimum Reserve Liabilities, this product passes the following test of sufficiency: 
 

a. For each class, the present value of death benefits over the next ten years after the valuation 
date using the anticipated mortality experience without recognition of mortality improvement 
beyond the valuation date for each class is less than the present value of death benefits using 
the valuation basic table corresponding to the valuation table being used for that class. 

 
b. For each class, the present value of death benefits over the future life of the contracts using 

anticipated mortality experience without recognition of mortality improvement beyond the 
valuation date for each class is less than the present value of death benefits using the valuation 
basic table corresponding to the valuation table being used for that class. 

 
Based on these tests, for this product, the residual non-tobacco user contracts are qualified to use the 2001 
CSO preferred non-tobacco valuation rates and residual tobacco user contracts are qualified to use the 2001 
CSO preferred tobacco valuation rates. 
 
Segmented reserves are then calculated as the present value of future guaranteed benefits less the present 
value of future net premiums, over each segment, to the mandatory expiry of the policy.  Net premiums 
within each segment are a uniform percentage of the guaranteed gross premiums within the segment.  The 
uniform percentage for each segment is such that, at the beginning of each segment, the present value of net 
premiums within the segment equals the present value of death benefits within the segment, plus any 
unusual guaranteed cash value at the end of the segment, less any unusual guaranteed cash value at the 
beginning of the segment, plus, in the first segment only, the CRVM expense allowance for the first 
segment. 
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This Term to Age 95 has no cash values, so the above definition simplifies to: 
 
 PVNP = PVB + EACRVM  for the first segment, 
 PVNP = PVB  for the second and subsequent segments, 
 
 where: 
 

PVNP = present value at beginning of segment of net premiums payable within  
segment 

PVB = present value at beginning of segment of benefits payable within 
segment 

EACRVM =  CRVM first year expense allowance 
 
 

Then, for each segment, let: 
 
j = length of the segment in years 
k = number of years from date of issue to beginning of segment 
 
then: 
 

   
 
EACRVM = β  1          - α 1          

  

                                   x:  j  |             x:   j | 

 

 
 

19P(Ā)x+1  =  (ELRA * Mx+1)/(Nx+1 – Nx+20) 
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and: 

 
 

 
 

 
 
Since PVNP = PVB in each future segment, only the current segment needs to be 
considered when calculating reserves.  Therefore: 
 

 
 

 
 
sMV(Ā)x = ½ * [s-1V(Ā)x + (K * GPx+s-1)-EACRVM + sV(Ā)x], for s=1 
 
 
sMV(Ā)x = ½ * [s-1V(Ā)x + (K * GPx+s-1) + sV(Ā)x], for s>1 
 
Unitary reserves are calculated as the present value of all future guaranteed benefits less the present value 
of all future modified net premiums, where benefits and premiums are considered until the mandatory 
expiry of the policy and modified net premiums are a uniform percentage of the respective guaranteed 
gross premiums.  This uniform percentage is such that, at issue, the present value of net premiums equals 
the present value of all death benefits plus the CRVM expense allowance. 
 
The formulas used to calculate unitary reserves are the same as those displayed above for the contract 
segmentation method, assuming one segment with length equal to the coverage period (to age 95). 
 
The guaranteed premium structure of the Term to Age 95 policy results in reserves calculated using the 
contract segmentation method exceeding those calculated using the unitary method. 
 
 
Deficiency Reserves 
 
XXX requires the calculation of deficiency reserves if the quantity A is less than the gross premium at any 
duration of the contract, where A is the net premium calculated using minimum reserve standards 
(discussed further below).  This calculation uses the same method (contract segmentation or unitary) as the 
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basic reserve calculation; the segment lengths will be equal to the segment lengths in the basic reserve 
calculation.  The minimum mortality is based on the Preferred 2001 CSO mortality table using select 
mortality during the first segment. 
 
If indicated by the above, minimum reserves are computed using the formulas above in Basic Reserves, but 
substituting guaranteed gross premiums for minimum net premiums for certificate years in which the 
guaranteed gross premiums are less than the corresponding minimum net premiums, and using the interest 
and mortality assumptions appropriate for “Minimum Reserves”.  The amount of the deficiency reserve is 
equal to the excess of the minimum reserve so calculated over the basic reserve, but not less than zero. 

 
Note that in the referenced minimum reserve calculation, XXX allows for actuarial judgment to be used in 
determining the minimum mortality level.  For durations in the first segment, the select mortality rates may 
be adjusted by a factor, X. 
 
If utilized, the X factor will never be less than 20% and may vary by policy year.   X will not decrease in 
any successive policy years.  The application of X will not result in mortality rates which are less than 
expected mortality and the appointed actuary will prepare an annual opinion stating that the resulting 
mortality meets the requirements of the XXX regulation.  In addition, asset adequacy analysis will be 
performed annually and the appointed actuary will prepare an actuarial opinion and memorandum 
addressing the adequacy of the total reserves. 
 
 
NONFORFEITURE VALUES 
 
The cash value on any policy anniversary will be equal to the minimum cash value required under Standard 
Nonforfeiture Law.  The cash value calculations are based on the 2001 CSO ultimate, male/female, 
smoker/nonsmoker, age last birthday mortality table.  Curtate functions are used and the nonforfeiture 
interest rate is 5.00%. 
 
The resulting cash values are zero for all issue ages and durations. 
 

 
 
where: 
 

 
 
   EASNFL = the maximum nonforfeiture expense allowance 
 
 
   EASNFL = 1.25 * Min[Px , .04 * AAIx] + .01 * AAIx 
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SAMPLE CALCULATIONS 
 
Below are sample calculations for a policy issued to a male, age 35, standard nonsmoker class.  The 
guaranteed annual premium is level in years 1-20 and increases annually thereafter.  The first segment 
length is twenty years.   
 
 
RESERVES 
 
  
α  1          =  1,000 * (2087.49 / 2,534,155) = .82374 
       35: 20| 

   
β  1          =  Min ( 19P(Ā)35+1 , (1,000 * (57,812.99/2,534,154.7))/(32,229,685.60/2,534,154.7)) =  1.79378 
       35: 20| 

 
 
19P(Ā)36 = (1000*486,481.62)/(49,645,569.30-17,415,883.70) = 15.0942 
 
therefore: 
 
β  1         

 = Min [ 15.0942, 1.79378] = 1.79378 
       35: 20 |    

 
 
EACRVM = β  1          - α 1          

 = 1.79378-.82374 = .97004 
                                  35:20 |           35:20 | 

 

 
Gross premium = $1.22 per $1,000 of coverage 
 
PVGP = (1.22) * (34,713,751.00 / 2,534,154.7) = 16.712 
 
PVB = (1,000) * (59,900.48 / 2,534,154.7) = 23.63726 
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K = (23.63726 + .97004) / (16.712) = 1.47243 
 
0V(Ā)35 = (1,000*(59,900.48/2,534,154.7))–[(1.47243*1.22)-.97004]  
                 –(1.47243*1.22*(32,229,685.60/2,534,154.7)) 
 
0V(Ā)35 = 23.64 - .82 – 22.84 = -.02 = 0.00 
 
1V(Ā)35 = (1,000*(57,812.99/2,434,640.40))–(1.47243*1.22*(32,229,685.60/2,434,640.40)) 
 
1V(Ā)35 = 23.75 – 23.78 = -.03 = 0.00 
 
4V(Ā)35 = (1,000*(51,328.62/2,158,267))–(1.47243*1.22*(25,348,395.20/2,158,267)) 
 
4V(Ā)35 = 23.79 – 21.10 = 2.69 
 
5V(Ā)35 = (1,000*(49,085.18/2,073,056.90))–(1.47243*1.22*(23,233,019.10/2,073,056.90)) 
 
5V(Ā)35 = 23.68 – 20.13 = 3.55 
 
5MV(Ā)35 = ½ * [2.69 + (1.47243 * 1.22) + 3.55] = 4.02 
 
A comparison is then made to: 

1) unitary reserves based on Preferred 2001 ALB male/female smoker/nonsmoker mortality table 
with 4.00% interest.   

2) ½ cx based on Preferred 2001 ALB male/female smoker/nonsmoker mortality table with 4.00% 
interest.   

 
 
NONFORFEITURE VALUES 
 
AAI 35 = 1,000 
 
P35 = (1,000*(261,883.50-2954.53))/(32,561,840.40-10,939.2) = 7.95459 
 
EASNFL = 1.25 * Min [7.95459, 40] + 10 = 19.94323 
 

5CV35 = ((1,000)(252,120.61 – 2,954.53)/1,411,572.70) – (.83002)(347,288,517.80)/(1,411,572.70) 
 
5CV35 = 176.52 – 204.21 = -27.69 
 
    

Actuarial Memorandum – 2001 CSO 



Government Personnel Mutual Life Insurance Company 
 

Term to Age 95 – 30 Year Level Term 
 

Statement of Actuarial Basis 
 

The Term to Age 95 provides term insurance coverage during the lifetime of the insured until the policy 
anniversary following the insured’s 95th birthday.  Premiums are payable during the lifetime of the insured 
until the policy anniversary following the insured’s 95th birthday and are guaranteed. 
 
RESERVES 
 
Reserves are based on the Commissioners’ Reserve Valuation Method (CRVM) and comply with the 
Valuation of Life Insurance Policies Model Regulation (XXX) adopted by the National Association of 
Insurance Commissioners in December 1998. 
 
Basic Reserves 
 
According to XXX, the Basic Reserves are equal to the greater of reserves calculated using the unitary 
method or the contract segmentation method, as defined in the regulation.  The contract segmentation 
method breaks the coverage period into segments based upon the guaranteed gross premiums and the 
valuation mortality.  The end of a segment is defined as any duration in which the ratio of the guaranteed 
gross premium in that year over the guaranteed gross premium in the preceding year exceeds the ratio of 
the valuation mortality rate in that year over the valuation mortality rate in the preceding year. 
 
Reserves for the Term to Age 95 plan are based on the Preferred 2001 CSO male/female, 
smoker/nonsmoker, age last birthday mortality table.  The valuation interest rate is 4.00% and continuous 
functions are used. 
 
In compliance with the Model Regulation Permitting The Recognition of Preferred Mortality Tables for use 
in Determining Minimum Reserve Liabilities, this product passes the following test of sufficiency: 
 

a. For each class, the present value of death benefits over the next ten years after the valuation 
date using the anticipated mortality experience without recognition of mortality improvement 
beyond the valuation date for each class is less than the present value of death benefits using 
the valuation basic table corresponding to the valuation table being used for that class. 

 
b. For each class, the present value of death benefits over the future life of the contracts using 

anticipated mortality experience without recognition of mortality improvement beyond the 
valuation date for each class is less than the present value of death benefits using the valuation 
basic table corresponding to the valuation table being used for that class. 

 
Based on these tests, for this product, the residual non-tobacco user contracts are qualified to use the 2001 
CSO preferred non-tobacco valuation rates and residual tobacco user contracts are qualified to use the 2001 
CSO preferred tobacco valuation rates. 
 
Segmented reserves are then calculated as the present value of future guaranteed benefits less the present 
value of future net premiums, over each segment, to the mandatory expiry of the policy.  Net premiums 
within each segment are a uniform percentage of the guaranteed gross premiums within the segment.  The 
uniform percentage for each segment is such that, at the beginning of each segment, the present value of net 
premiums within the segment equals the present value of death benefits within the segment, plus any 
unusual guaranteed cash value at the end of the segment, less any unusual guaranteed cash value at the 
beginning of the segment, plus, in the first segment only, the CRVM expense allowance for the first 
segment. 
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This Term to Age 95 has no cash values, so the above definition simplifies to: 
 
 PVNP = PVB + EACRVM  for the first segment, 
 PVNP = PVB  for the second and subsequent segments, 
 
 where: 
 

PVNP = present value at beginning of segment of net premiums payable within  
segment 

PVB = present value at beginning of segment of benefits payable within 
segment 

EACRVM =  CRVM first year expense allowance 
 
 

Then, for each segment, let: 
 
j = length of the segment in years 
k = number of years from date of issue to beginning of segment 
 
then: 
 

   
 
EACRVM = β  1          - α 1          

  

                                   x:  j  |             x:   j | 

 

 
 

19P(Ā)x+1  =  (ELRA * Mx+1)/(Nx+1 – Nx+20) 
 

 
 
 

 
 

Actuarial Memorandum – 2001 CSO 



and: 

 
 

 
 

 
 
Since PVNP = PVB in each future segment, only the current segment needs to be 
considered when calculating reserves.  Therefore: 
 

 
 

 
 
sMV(Ā)x = ½ * [s-1V(Ā)x + (K * GPx+s-1)-EACRVM + sV(Ā)x], for s=1 
 
 
sMV(Ā)x = ½ * [s-1V(Ā)x + (K * GPx+s-1) + sV(Ā)x], for s>1 
 
Unitary reserves are calculated as the present value of all future guaranteed benefits less the present value 
of all future modified net premiums, where benefits and premiums are considered until the mandatory 
expiry of the policy and modified net premiums are a uniform percentage of the respective guaranteed 
gross premiums.  This uniform percentage is such that, at issue, the present value of net premiums equals 
the present value of all death benefits plus the CRVM expense allowance. 
 
The formulas used to calculate unitary reserves are the same as those displayed above for the contract 
segmentation method, assuming one segment with length equal to the coverage period (to age 95). 
 
The guaranteed premium structure of the Term to Age 95 policy results in reserves calculated using the 
contract segmentation method exceeding those calculated using the unitary method. 
 
 
Deficiency Reserves 
 
XXX requires the calculation of deficiency reserves if the quantity A is less than the gross premium at any 
duration of the contract, where A is the net premium calculated using minimum reserve standards 
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(discussed further below).  This calculation uses the same method (contract segmentation or unitary) as the 
basic reserve calculation; the segment lengths will be equal to the segment lengths in the basic reserve 
calculation.  The minimum mortality is based on the Preferred 2001 CSO mortality table using select 
mortality during the first segment. 
 
If indicated by the above, minimum reserves are computed using the formulas above in Basic Reserves, but 
substituting guaranteed gross premiums for minimum net premiums for certificate years in which the 
guaranteed gross premiums are less than the corresponding minimum net premiums, and using the interest 
and mortality assumptions appropriate for “Minimum Reserves”.  The amount of the deficiency reserve is 
equal to the excess of the minimum reserve so calculated over the basic reserve, but not less than zero. 

 
Note that in the referenced minimum reserve calculation, XXX allows for actuarial judgment to be used in 
determining the minimum mortality level.  For durations in the first segment, the select mortality rates may 
be adjusted by a factor, X. 
 
If utilized, the X factor will never be less than 20% and may vary by policy year.   X will not decrease in 
any successive policy years.  The application of X will not result in mortality rates which are less than 
expected mortality and the appointed actuary will prepare an annual opinion stating that the resulting 
mortality meets the requirements of the XXX regulation.  In addition, asset adequacy analysis will be 
performed annually and the appointed actuary will prepare an actuarial opinion and memorandum 
addressing the adequacy of the total reserves. 
 
 
NONFORFEITURE VALUES 
 
The cash value on any policy anniversary will be equal to the minimum cash value required under Standard 
Nonforfeiture Law.  The cash value calculations are based on the 2001 CSO ultimate, male/female, 
smoker/nonsmoker, age last birthday mortality table.  Curtate functions are used and the nonforfeiture 
interest rate is 5.00%. 
 
The resulting cash values are zero for all issue ages and durations. 
 

 
 
where: 
 

 
 
   EASNFL = the maximum nonforfeiture expense allowance 
 
 
   EASNFL = 1.25 * Min[Px , .04 * AAIx] + .01 * AAIx 
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SAMPLE CALCULATIONS 
 
Below are sample calculations for a policy issued to a male, age 35, standard nonsmoker class.  The 
guaranteed annual premium is level in years 1-30 and increases annually thereafter.  The first segment 
length is thirty years.   
 
 
RESERVES 
 
  
α  1          =  1,000 * (2087.49 / 2,534,155) = .82374 
       35: 30| 

   
β  1          =  Min ( 19P(Ā)35+1 , (1,000 * (124,624.61/2,534,154.7))/(41,166,699.30/2,534,154.7)) =  3.02732 
       35: 30| 

 
 
19P(Ā)36 = (1000*486,481.62)/(49,645,569.30-17,415,883.70) = 15.0942 
 
therefore: 
 
β  1         

 = Min [ 15.0942, 3.02732] = 3.02732 
       35: 30 |    

 
 
EACRVM = β  1          - α 1          

 = 3.02732-.82374 = 2.20358 
                                  35:30 |           35:30 | 

 

 
Gross premium = $2.44 per $1,000 of coverage 
 
PVGP = (2.44) * (43,650,764.80 / 2,534,154.7) = 42.02895 
 
PVB = (1,000) * (126,712.09 / 2,534,154.7) = 50.00172 
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K = (50.00172 + 2.20358) / (42.02895) = 1.24213 
 
0V(Ā)35 = (1,000*(126,712.09/2,534,154.7))–[(1.24213*2.44)-2.20358]  
                 –(1.24213 *2.44*(41,166,699.30/2,534,154.7)) 
 
0V(Ā)35 = 50.00 - .83 – 49.23 = -.06 = 0.00 
 
1V(Ā)35 = (1,000*(124,624.61/2,434,640.40))–(1.24213*2.44*(41,166,699.30/2,434,640.40)) 
 
1V(Ā)35 = 51.19 – 51.24 = -.05 = 0.00 
 
4V(Ā)35 = (1,000*(118,140.24/2,158,267))–(1.24213*2.44*(34,285,408.90/2,158,267)) 
 
4V(Ā)35 = 54.74 – 48.15 = 6.59 
 
5V(Ā)35 = (1,000*(115,896.79/2,073,056.90))–(1.24213*2.44*(32,170,032.80/2,073,056.90)) 
 
5V(Ā)35 = 55.91 – 47.03 = 8.88 
 
5MV(Ā)35 = ½ * [6.59 + (1.24213 * 2.44) + 8.88] = 9.25 
 
A comparison is then made to: 

1) unitary reserves based on Preferred 2001 ALB male/female smoker/nonsmoker mortality table 
with 4.00% interest.   

2) ½ cx based on Preferred 2001 ALB male/female smoker/nonsmoker mortality table with 4.00% 
interest.   

 
 
NONFORFEITURE VALUES 
 
AAI 35 = 1,000 
 
P35 = (1,000*(261,883.50-2954.53))/(32,561,840.40-10,939.2) = 7.95459 
 
EASNFL = 1.25 * Min [7.95459, 40] + 10 = 19.94323 
 

5CV35 = ((1,000)(252,120.61 – 2,954.53)/1,411,572.70) – (1.88863)(148,019,379.40)/(1,411,572.70) 
 
5CV35 = 176.52 – 198.04 = -21.52 
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