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ABSTRACT 

This paper presents specifications for determining life insurance policy 
reserves in compliance with Sections 5 and 8 of the National Association 
of Insurance Commissioners' (NAIC) model Standard Valuation Law- (SVL) 
as amplified by the NAIC Valuation of Life Insurance Policies Model Reg- 
ulation (model regulation). The model regulation is sometimes referred to 
as Regulation XXX. These specifications are for the SVL and the model 
regulation in the NAIC Model Laws, Regulations and Guidelines per the 
NAIC Model Regulation Service updated through July, 1996. The SVL was 
last modified in December, 1991 and the model regulation was adopted in 
March, 1995 and has not been amended. 

INTRODUCTION 

Sections 5 and 8 of the SVL specify minimum formula based reserves. 
Any requirements for higher reserves, such as those called for in policy 
provisions or those necessary to make adequate provision for the company's 
obligations under a policy, are not addressed by this paper. 

These specifications address ambiguities and other implementation ques- 
tions. Specific criteria (instructions and formulas) are presented for deter- 
mining which of the various types of reserve calculations are to be made 
for a policy. Also, reserve formulas are provided for each type of reserve 
calculation. 

The reserve formulas presented in this paper are designed to be used to 
generate reserve factors and these factors are to be used to calculate reserves 
for life insurance policies using traditional methods and computer systems. 
These reserve formulas may also be applicable, in whole or in part, to other 
valuation procedures. 

These specifications are intended to enable the actuary to comply with 
the letter and spirit of the SVL as amplified by the model regulation, They 
are based on materials listed in the bibliography and on discussions with 
regulatory and industry personnel involved in the development and imple- 
mentation of the model regulation. 
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5ECT£©b! 5 iPJESEi>J'VZ5 

Section 5 o f  the SVL dc!h~es i ' e  cdcu]atio;q o f  reserves unde< the Cam- 
missioners' Reserve Va;uatio:~ b'iet:~oc (CRV~vl). i-he (h'st paragraph o f  Sec- 
tion 5 descibcs tLe mi:si>us: ~'escrve caiculation which is generally 
applicable to all policies. 7he record paragraph describes the calculation o f  
aiqother ]qinJpscu> -eseTve :hst aispibs Lo soiicies *;,,iSle specified premium 
a n / D e s e R t  parCc:ns, ss /sis paoe% t i e  additiosa] i s in imum reserve is called 
the deposit ten> :escvc;  i l l s  ~same z-e}b~s to a -oari, ie~fla:: poi icy design thai 
triggers tiie a!ssl;ca~ o~ o£ :.-.[s res:},,c. 

The mode! -egc!iation speci(ies i o w  to ca!cs,.b.te reserves for non!evel 
policies, those policies wi:s non eve: sremkmss of non]eve] benefits or both. 
R requires basic reserves ::rid ie~ciessey reserves. -_'he basic reserve caicu- 
]arian is the pcocedu~-c i~ .:he -egul~tio < 2x  appiyir_g the generaliy applicable 
reserve caicuia~ion of  S"/!. sectio~ 5 to a non]eve! policy. The basic reserves 
required by the model regu',at:.on £)r sonlevei po ic i e s  con 'espond to the 
gene:-ai[}, ap~si[cab e resc-v'es o£ S / _  sectfo~} 5 Ear ]eve! policies. 

The basic reserves -equked b},' : : c  sqcdel rcguiation are the greater o f  
unhary  reserves asd segmented "eservss. Exceptions to this general rule are 
noted i~.~ ~Lis impel. £ a po ic}.' has a l e  or more tnusua]  cash values (as 
defined L: a ate: sectleis c£ :sis paper), risen the z'eserves held may  not be 
less iLan tee uqusua casi: value eatter:t ~'eserves. These three types o f  re- 
serves at'c rlefined in the n~odcl TeaL'fetich. 

The unitar},, Tese'vc c a c u a d o n  is simiia:" to ~he generaUy applicable 

Segme~tted ese:ves are cc c:fiatec:, by £ iNding into segments the p e i o d  
o f  tht~e tlte payday is scheduled to be ;~ i:o~'ce. C, encraHy, one segment ends 
and a new segmen: starts v,.,'ke: the po:Tcentagc increase in premium from 
one yea:" to the next exceeds t ie  pecentsge increase in the appHcabb m o r -  
ta l i ty  ~'atc. 

T!~erc at,:: ~hee di~i~:'est segmc~7~cd :'eserve calcuiadons. The insurance 
COii'i]DaF#y C,8]i S!iOOSe V~,ilefs C~:tCLLK\NO2 {O :.:SO. ]i~C "[~TCe a te :  

]. Defauk ea]cuiation: ~i~e basic segmented ~:esm'vcs at the end o f  each seg- 
i]7en11 are oc~t:a to zeta. 
,J, OLIoP_~ i :  []q8 bas ic  S,2o'~T;~'{~,o -*~ ~.~,, ~eserves a£ the ~mA~ ._~ o f  ~'h~_~ segment are 
equal to the uskary ccscrve. 
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3. Option 2: the basic segmented reserves at the end of  each segment are 
equal to the cash surrender value. 

C U n u s u a l  C a s h  V a l u e  P a t t e r n  R e s e r v e s  

Unusual cash value pattern reserves are additional minimum reserves for 
any policy with one or more unusual cash values. The calculation of  unusual 
cash value pattern reserves is similar to the calculation of  segmented re- 
serves. The segments are redetemlined, however, so that one segment ends 
and a new segment begins on each policy anniversary which coincides with 
an unusual cash value. The basic reserve at the end of  each segment under 
this type o f  calculation is equal to the unusual cash value. 

SECTION 8 RESERVES 

Section 8 of  the SVL defines an additional minimum reserve calculation. 
This minimum needs to be considered if, in any policy year, the gross pre- 
mium charged for a policy is less than the net premium calculated as de- 
scribed in SVL section 8. In practice, a reserve required by this section is 
called a deficiency reserve although this term does not appear in the SVL. 

The model regulation specifies how to calculate a deficiency reserve for 
nonlevel policies. Unlike SVL section 8 which defines a total reserve, the 
deficiency reserve per the model regulation is not a total reserve, it is an 
incremental reserve equal to the excess o f  a recalculated basic reserve over 
the actual basic reserve. The recalculatio~:L of  the basic reserve is to be made 
as specified in the model regulation. 

CASH SURRENDER VALUES 

The model regulation requires the tota]~ reserve to be at least equal to the 
cash surrender value of  the policy. 

DEPOSIT TERM RESERVES 

SVL sections 5 and 8 require the deposit term reserve as a minimum total 
reserve for nonlevel polices with specific premium and benefit patterns. The 
SVL deposit term reserve requirements apply to these nonlevel policies, even 
though they are subject to the model regulation, because a regulation cannot 
override a law. 

The total reserve required for a policy that triggers the deposit term re- 
quirement is the greatest of  the total basic and deficiency reserve under the 
model regulation, the unusual cash value pattern reserve (if  applicable), the 
deposit term reserve, and the cash surrender value. 
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2~PL}fC,%dBLZ CPSLCULATff©HS 

This paper includes critecia for deten~nining which types of  reserve cal- 
culations apply to a policy. For a policy with level premiums and benefits, 
reserves (other than deficiency reserves) are determined using only the gen- 
eratly applicable calculation B:om SVL section 5. 

If  premiums and/or benefits are nonieve!, then the model regulation spec- 
ifies the ealcuiation of. basic reserves, in this case, the basic reserves are 
generally the greater of  the unitary reserves and the segmented reserves and, 
i f  appIic2Me, the unusual cash value pattern reserves. 

Once the generally applicable reserve has been determined for a level 
policy or the basic reserve and any unusual cash value pattern reserve has 
been determined S3r a nonlevei policy, it is necessary to calculate any ap- 
plicable deficiency reser~ve. There are two sets of  deficiency reserve proce- 
dures. The procedures in SVL section 8 apply to Ievel policies. The 
procedures in the model regulation apply to nonlevel policies. 

Per SVL sections 5 and 8, as arnpiified by the model regulation: 
o The minimum reserve for a policy with level premiums and benefits is 

the greater of  the generally applicable reserve of" SVL section 5 and the 
deficiency reserve of  SVL section 8. 

© The minimum reserve for a nonieve! policy is the greatest o f  the total 
basic and deficiency reserve and, as applicable, the unusual cash value 
pattern reserve, the deposit term reserve and the cash surrender value. 

O T H E R  iVL~ATT~RS 

The above discussion relates to the determination of" terminal reserves. 
There are additional considerations involved in the determination of  interim 
reserves. These matters are addressed by reserve calculation formulas in 
these specifications. 

In general, the f`omnuias in this paper are based on the assumptions that 
premiums are payable annually at the beginning o£ the policy year and death 
benefits are payable at the end of" the pc]icy year of` death. This is generally 
re£erred to as a eurtate calculation. Formulas that are based on other as- 
sumptions are presented at the end o~? this paper. 

Aiso described in this paper are financial statement premium elements for 
use in connection with the reserves produced by these reserve formulas. 
These premium elements reflect the actual premium paid-to-date of  the pol- 
icies for which reserves are being calculated. 

Another assumption underlying these ?*actors is the uniform distribution 
of  policy issue dates. In the event that policy issue dates are not uniformly 
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distributed, then adjustments should be considered to correct any material 
misstatements this causes. 

The formulas in this paper use commutation functions defined specifically 
to handle nonlevel benefits and premiums; of an insurance policy. There are 
other algebraically equivalent expressions for these fornmlas, including some 
that do not use commutation functions. Symbols have been created as needed 
and are defined in this paper. 

These specifications do not require the calculations to be performed in 
any particular order nor do they impose rounding rules other than those in 
the regulation or otherwise attempt to micromanage the precision of the 
results. Reasonable variations in results between practitioners using different 
software and/or hardware are expected and are acceptable. 

The use of simplifications and shortcuts may be expedient for specific 
products. This practice should be supportable by a demonstration that any 
simplifications or shortcuts do not result in reserves less than the minimum 
required. 

The minimum valuation standard for interest, per SVL section 4, is not 
affected by the model regulation. The valuation interest rate for a policy per 
the minimum standards is level for the life of the policy. To apply the 
formulas in this paper using interest rates; that are not level, the appropriate 
duration based interest rates should be used in place of the level interest rate 
shown in the formulas. 

The SVL and the model regulation are both NAIC models. A state or 
other jurisdiction may modify these models prior to implementing them. No 
attempt is made in this paper to address any variations between the NAIC 
models and the actual laws and regulations of any jurisdiction. 

The reserve for a single policy may be produced by different formulas 
for consecutive year-ends. This will complicate the calculation and/or ex- 
planation of the analysis of increase in re.serves in the statutory annual state- 
ment for life insurance companies. 

This paper addresses the calculation of reserves for statutory life insurance 
accounting only. It does not address arLy implications with respect to the 
calculation of federal income tax reserves. 

CONCLUSION 

The model regulation specifies how to apply the generally applicable 
CRVM reserve formula of SVL section 5 to nonlevel policies and produce 
basic reserves. It also describes how to calculate deficiency reserves corre- 
sponding to these basic reserves to comply with SVL section 8. This paper 
presents formulas for calculating policy reserves in accordance with SVL 
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sections 5 and 8 taking into account, when appropriate, the requirements of 
the model regu]ation. 

F © ~2M[UL~S 

This section contains definitions of generally used terms. Additional terms 
are defined in subsequent sections. 

I-1. x = Age at issue 
1-2. m = Benefit period in years 
I-3. ~z = Premium paying period in years 
1-4. k = Number of  policy ),ears before a segment begins 
i-5. d = Length of  a segment in years 
i-6. i,q., = U!timate probability of  death for SVL section 5 re- 

serves--basic, e ta! .  (See section 7 on p. 22!.)  
1-7. ~q~ = Ultimate probability of  death for SVL section 8 re- 

serves--deficiency (See section 7 on p. 221.) 
i-8. , S ~  = Select rno~a!ity factor for issue age x, policy year t 
I-9. qf~.>, = q.~..,o~S2~,. = Select probability of  death for issue age 

x, policy year 
(See section 7 on p. 22i.)  
(bc/>] ~ is the select probability of  death for basic, et 
a]. reserve calcLJations) 
(,,'~'E.,]--, is the seIect probability of  death for deficiency 
reserve calculations) 

1-10. ,GG.,, = The guaranteed gross premium payable in policy year 
i for issue age :c. This excludes any policy fee which 
is level over the entire premium paying period and, by 
custom, excludes substandard extra premium. A non- 
level policy ~ee, including a one time policy fee, is 
included in guaranteed gross premium. 

1-1 i. :SG~ = The scheduled gross premium payable in policy year 
for issue age x. This is the smallest illustrated gross 

premium. This excludes any policy fee which is level 
over the entire premium paying period and, by custom, 
excludes substandard extra premium. A nonlevel poI- 
icy fee, inciuding a one time policy fee, is included in 
scheduled, gross premium. For universal life insurance 
policies this is the smaltest premium that will keep the 
policy in £orce at the original schedule of  benefits. 
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1-12. tR] c = ~GGJ1GGx Ratio of  the guaranteed gross premium 
payable in policy year t to the guaranteed 
gross premium payable in policy year one 
for issue age x. 

1-13. ,IAx = Initial amount of  insurance (death benefit) per unit o f  
coverage in policy year t for issue age x. 

1-14. e4Ax = Average amount of  insurance per unit of  coverage in 
policy year t for issue age x. 

1-15. ~ECx = Endowment or coupon payable at the end of  policy 
year t for issue age x. 

1-16. tCVx = Guaranteed cash surrender value available at the end 
of  policy year t for issue age x. 

1-17. ~UCVx = Unusual guaranteed cash surrender value at the end of  
policy year t for issue age x. (See section 4 on p. 219.) 

1-18. ~SC x = Surrender charge in policy year t for issue age x. 
1-19. Ri =- Reserve interest rate. 
1-20. Ni = Nonforfeiture interest rate. 

The following symbols represent reserves produced by different types o f  
reserve calculations. 

1-21. VGeN ---- Generally applicable reserve (as defined in the first t --[x] 

paragraph of  SVL section 5) at the end of  policy year 
t for issue age x. 

1-22. VUN~ = Unitary reserve (as defined in the model regulation) at t --Ix] 

the end of  policy year t for issue age x. 
1-23. vsea = Segmented reserve, using no option, (as defined in the t --[x] 

model regulation) at the end of  policy year t for issue 
age x. 

1-24. VSA1 = Segmented reserve using option A1, unitary reserve t --Ix] 

grading, (as defined in the model regulation) at the end 
of  policy year t for issue age x. 

1-25. VSA2 ~- Segmented reserve using option A2, cash surrender --Ix] 

value grading, (as defined in the model regulation) at 
the end of  policy year t for issue age x. 

1-26. ygcve ~- Unusual cash value pattern reserve (as defined in the t --[x] 

model regulation) at the end of  policy year t for issue 
age x. 

1-27. ,V~  = Deposit term reserve (as defined in the second para- 
graph o f  SVL section 5) at the end of  policy year t for 
issue age x. 



218 TSA ] 995 96 REPORTS 

1-28. ,y[%~ Reserve per attained age YRT exemption and WRT 
reinsurance exemption (as defined in the model regu- 
lation) at the end of policy year t for issue age x. 

The model regulation is operative for a policy that has either or both: 
1. guaranteed nonleve] premiums, or 
2. guaranteed nonlevel benefits. 

The following are exempted from the model regulation: 
i. ~e~a,: i  po!~c~es issuec~ as a resuk of  a reento, provision° 
2. Variable iit% insurance policies, 
3. Variable unive;,'sai iif'e insurance policies, and 

. ,,5~o~,_p life M~urance unless there is a schedule of  maximum gross pre- 
miums £or a period in excess of  one year. 

A plan ]',,as nonlevel premiums: 

2-1. if ' ,R~ ° rm i ~%r any z ! 'ore  2 throzglt ;e 

A plan has nonleve.: be~:efits: 

2-2. if ,L4~ @ ~i/x ~or an},, ~ fi-em 2 through m, or 
2-3. i£/4A.. T ~ >,;~,: £or any ~ from i through m, or 
2-4. ~{£ r~~:mN 8 ~k,~vN . . . .  for any ~' <To:n< ? through s~-1. 

Note: A:q endowment or ccupo~2 payable in the last policy year is not 
treated, as a nonlevel benefit :%7 this purpose. 

.,n~h regulatory ,-r~.~oi (In discussions . . . .  " ~ ....... s, they were generally not con- 
cemed about nonlevei endowmen% and d-my did not unifon~nly agree that 
a policy would be subject to the model regulation as a result o f  having 
nonievel endowments as described in fo:Tnuia 2-4 above.) 

i f  the mode] reguiation is o~.erative :@r a ~ooiicy, then it will usually be 
necessary to determine policy segments. 

De,auk Segments: 

The first poIicy year is aiways the first year o£" a segment. 
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Each policy year t after the first policy year will be the first year o f  a 
new segment: 

3-1. 
PREMIUM MORTALITY 

RATIO RATIO 

i f  ,R~ G > dqr~] ~,-~ for 2 _< t _< n 

t - tR]  ~ ~q~x? + t-2 

I f  the premium ratio does not exceed the mortality ratio then policy year 
t continues the old segment, it does not start a new segment. I f  n = 1, then 
the entire policy benefit period is one segment. 

Optional Segments: 
At the company's  option, the mortality ratio used in the determination of  

segments may be modified in any policy year by substituting: 

3-2. ~qtx]+t-1 + 0.01, or 
dqExl + ~-2 

3-3. dq[~+,-I 0.0t,  but not less than 1.00. 
dq[x] + t--2 

The purpose o f  this tolerance in the mortality ratio is to prevent irrational 
segment lengths due to such things as premium rounding. 

4. Unusua l  G u a r a n t e e d  Cash  S u r r e n d e r  Values  

A guaranteed cash surrender value is mmsual: 

4-1. if  ,CVx > ,_lCVx + (1.1 • ,SGx) + (1.1 • x/ " (,_,CVx + ,SGx)) 
+ (.os. ,scx)  

This ~i is the nonforfeiture interest rate used for calculating actual policy 
guaranteed cash surrender values. 

4-2. ,UCVx = ,CV~ i f  ,CVx is unusual. 

4-3. ,UCVx = 0 if  ,CVx is not unusual. 

5. De termina t ion  o f  Segments  f o r  Unusual  Cash Value Pa t t e rn  
R e s e r v e s  

I f  a policy comains one or more unusual guaranteed cash surrender values, 
then an additional segmented reserve calculation is performed based on a 
second set of  segments. These alternate segments are determined as follows. 
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The fSrst pokey year is always the first year o f  an unusual cash value 
segment. 

Each policy 3/ear after the first policy year wit1 be the first year of  an 
unusual cash value segment if the guaranteed cash surrender value at the 
end of the preceding policy year is an unusual guaranteed cash surrender 
value. H" the ,~uaranteecl cash surrender t,alue at the end of  the preceding L~ . . . .  

poifcy year is not an unusua guaranteed cash sun'ender value, then the 
policy year continues the old unusual casi~ value segment, it does not stake 
a new scg;-nent. 

Deposit term minimum reserves apply to poiicies with certain premium 
and benefit patterns as sTecified in the second paragraph of  SVL section 5. 
The first-year premh~m must excce~ the second-year premium, with no com- 
parable additional first-year benefit. Also, the poiicy must provide cash paid 
or avaiiab!e ~om d~e poiicy at some future date that exceeds the extra first- 
year premium. 

The first-year premiunz exceeds the second-year premium: 

6- i. if  2J~.?~; < 

There is no addhionai first-year benefit: 

6-2. if  SX, -< 2L.~2,., and 

6-3. i f / / i , .  _< :~Z.,, and 

6-4. if ~£C, -< 2£C, -- 

2f there is an additional ;~'st-.year benefit, then the determination as to 
whether or not  ~he additional benefits are comparab!e to the extra first-year 
premium muse be made basecl on the facts and circumstances of  the policy. 

Cash :oaic: or avaiiab!e fi'om the policy through policy year d exceeds the 
extra first-year premium: 

e/  
,T-S 

6-5. ii" ,,CZ., + 2, ,ZC. > ~-'.-;,~'~ - 2GQ,. 
t 1 

An akernate interpretation o~ tBe law would substitute the term dECk for 
the summation ii"s %m~uia 6-5. This interpretation wouid create a loophole, 
however, and a product could be designed to evade this reserve requirement 
by using multiple endowment payments. 

Once a po]icy has triggered the app!ication of  the deposit term reserve 
formuia, then it is necessary to determine the "assumed ending date." The 
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assumed ending date is the earliest policy anniversary, & for which formula 
6-5 is true. 

7. Mortality, Selection Factors, and Select Mortality 

SVL section 4 and the model regulation both prescribe the Commissioners 
1980 Standard Ordinary Mortality Table (1980 CSO) or any ordinary mor- 
tality table subsequently adopted by the NAIC and approved for this purpose 
as the minimum valuation standard for mortality for ordinary life policies. 
The model regulation also specifies the smoker and nonsmoker versions of 
the 1980 CSO table. These versions fall under the SVL's provision for use 
of other tables adopted by the NAIC. The 1980 CSO vMuation mortality 
tables are published in the Transactions of the Sociely of Actuaries, Volume 
XXXIII. its smoker and nonsmoker versions are published in the TSA 1982 
Reports. 

SVL section 4 permits ten-year select mortality factors. These factors are 
published in the Transactions of the Society of Actuaries, Volume XXXIH. 
The model regulation permits use of: 

1. These same ten-year select mortality factors 
2. Factors based on the selection factors included as an appendix to the 

model regulation 
3. Other tables of select factors adopted by the NAIC and approved for this 

purpose. 

As shown in the formulas below, the mortality selection factors based on 
the appendix to the model regulation (item 2 above) are different depending 
on whether minimum basic reserves or minimum deficiency reserves are 
being calculated. Also, there are two ways these factors may be implemented 
for each type of reserve. 

An additional limitation, based on the length of the first segment, is im- 
posed on select mortality. Generally, select mortality may only be used dur- 
ing the first segment. If the first segment is less than ten years, however, 
then after the first segment, the appropriate ten-year select mortality factors 
(item 1 above) may be used for the rest of the first ten policy years. The 
ten-year select mortality factors may be used after the first segment (through 
the tenth policy year) even if the new selection factors introduced by the 
model regulation (item 2 above) are used during the first segment. 

In this section, d is the length of the first segment for segmented reserve 
purposes, per section 3 of these formulas. 
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When using rnoHaiky without selection: 

7-1. bqExl+, --: ~'£N-, = £ , ,  for all t 

, i OSE,. = Ten-year setecdon ~%ctor for issue age x, policy year t, pub- 
!ished i~ the ~%'cmxcctio~s o f  the Socie® o f  Actuaries, Volume 

• y V ~ T 2  X X ~ h ~ .  

For @e ten-year select factors, L.~se ~;he published va]ues for the first ten 
policy years. A!! ~ctors  eqaal 100% ;or policy years after the tenth. 

7-2. ,lOSE, = 1.00 for t > 10 

When using the ~mn-year select mo~a iky  £actors with no selection after 
the firs~o segment  

7-3. ~qH+, = dqN~, = Ci,~, " ~ ,1057% for 0 _< t _< d -  t 

7-4. bqH+, = nqE<+~ = £,-~ for t _> d 

When using the ten-year se!ect mo~aIky  factors with selection after the 
first segment: 

7-5. eqi=l+= = aq~.,-l-, = qx+, , ,+, i05~.  for all t 

(Note: For t > 10, ,Ut.q+, = ~,'q>>, = qx+, because >ziOSF= = 1.00) 

C J~g~de~ ZgegagTati~s J~:~-,_,vZi~ 5eSecte%~ £acto~'a 

~9g57~ = Base Valuation Seiection Factor for issue age x, policy year t, 
published ia the appendix to the model regulation. 

The manner in which the select factors introduced by the model regulation 
may be used is difl~rent i%r basic reserves and deficiency reserves. 

?Wode~ ~ Negue%t~or,~ ?Mortality Sdect~mre F~cto:<~" roy zgasge Re~erve~. I f  the 
model regulation factors are used for basic reserves, they may be applied in 
either off the following two ways. 
1. Use 150% of  the mode] reguiation factors: 

7-6. 5~% = 1.50 o ~Y&'v,/iO0, bat not greater than 1.00 for all t 

2. Use t50% of  the model regu]ation factors for the first ten policy years 
then linearly grade to 100% at policy year !6: 
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7-7. ,SFx = 1.50 • ,BVSF,/iO0, but not greater than 1.00 for t <_ 10 

1 6 - t  t - 1 0  
7-8. ~SF~ = - - - l o S F x + - - o  1.00 

6 6 for 10_<t_< 16 

7-9. tSFx = 1.00 for t_> 16 

No rounding is permitted when using formulas 7-6 through 7-9. 

When using the selection factors in the appendix to the model regulation 
with no selection after the first segment: 

7-10. bqLx>t = qx+~" t+lSFx for 0 _< t _< d - 1  

7-11. bqE~?+, = qx+, for t >_ d 

When using the selection factors in the appendix to the model regulation 
with selection after the first segment: 

7-12. bqtxl+t = q~+," ,<SFx for 0 _< t _< d - 1  

7-13. bq~x>, = qx+, " ~+~10SF~ for t >_ d 

Model Regulation Mortali07 Selectio1~ Factors for  Deficiency Reserves. 
I f  the model regulation factors are used for deficiency reserves, they may 
be applied in either of  the following two ways: 

1. Use 120% of  the model regulation factors: 

7-14. ,SF, = 1.20 • ,BVSF,/IO0, but not greater than 1.00 for all t 

2. Use 120% of  the model regulation factors for the first ten policy years 
then linearly grade to 100% at policy year 16: 

7-15. ,SFx = 1.20 • ~BVSFJlOO, but not greater than 1.00 for t _< 10 

1 6 - t  t - 1 0  
7-16. , SF ,=  6 " ~ o S F ~ + ~ "  1.00 for 10_<t_< 16 

7-17. ,SFx = 1.00 for t _> 16 

No rounding is permitted when using formulas 7-14 through 7-17. 

When using the selection factors in the appendix to the model regulation 
with no selection after the first segment: 

7-18. dqE.J+, = q~+, " >~SF~ for 0 < t < d - 1  

7-19. ~,qExl+~ = q~+~ for t >_ d 
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When using the selection factors in the appendix to the model regulation 
with selection after the ~rs~ segment: 

7-20. ,'q~-~i+~ = q-,+, ° ,,~55:] for 0 _< t _< d - 1  

7-21. ~eq[.,;~, = -~'.,-+~ ° ,.~ ~ i057~, for t 2 d 

The ]ength of  poiicy segments is detcmained using the valuation mortality 
rate for deficie~_cy reserves, as described in section 3 of  this paper. Defi- 
ciency reserve mo~ai i ty  si~ou!d be demm~nined in the manner described be- 
low for ::h{s purpose. 

E2 2V,~ £e~)cSese 

~o,n~u~a 7-:~ ;.o deeem~*ne . . . . . .  c~.e~c~.,c'-,.., _ : reserve mormtity for all purposes. 

" ~ 7 - 3  " " ~ Use rormma to dote;rome ~emc~ency reserve morta lky for determining 
the iength of tiae ~ mrs~ segment. 

, .  , 2 .. , g 'C~ '@~g  

Use formula 7-!8 ~o deferrable def idency reserve morlality for determin- 
g. o q ing the length or the ~r.t  segmem. 

A~er  the length of !he f i r s t  segment, d, has been determined based on 
setect morta]ity caicu!a~ed as specified in D, E or F above, ~hen the length 
of  subsequent segments ca:a be determined based on select mortality cal- 
culated using this value of  d and ~he appropriate %rmulas for the deficiency 
reserve valuation nqoi2ality rate as specified in A, B or C above. 

V a r i o u s  a e n m t ~ o n ~  ,of traditionai c o m m u t a t i o n  f u n c t i o n s ,  

D,., 1%, C,., J~/<, D~, A(,., <.,  a~%/~!2, 

may be %and in actuarial ]itemture, including the following publications 
listed in the bib!iogra'ohv: Society ~- a , . _ . . .  o~ ~,~ccuarles 1983 and £ordan I975. The 
foliowing formuias :may be vsed: 

8 - i .  ~J : ! / ( ~ - - ~ )  

The minh-num vakmtion siandard fbr interest, per SVL section 4, is not 
affected by the model regu]atiom The valuation interest rate for a policy is 
love1 =or¢ !he life of the _Too]icY. 



SPECIFICATIONS FOR VALUATION MODEL REGULATION 225 

8-2. I0 = radix (number of  lives at age zero) 

8-3. d~ = l. • ~. (number of  deaths during age x) 

The q. in formula 8-3 is bq.~ when calculating SVL section 5 reserves and 
dqx when calculating SVL section 8 (deficiency) reserves. 

8-4. I~+1 

8-5. D>>, 

8-6. N>>, 

8-7. C[~]+~ 

8-8. Mix>, 

8-9. D[~1+ , 

8-10. N~1+ , 

8-11. CE~>, 

8-12. Mt~>, 

8-13. cjVc.q +, 

8-14. c2V>1+, 

8-15. c~cxl+~ 

8-16. cME~>, 

8-17. GoME4+, 

8-18. cz,Mtx I +~ 

= 1 ~ - ~  

= U+t. l[x]+, 
,~-(x+t+D 

= ~ D[x>,+s 
s = 0  

: v x + t + l  • d[x]+ t 

oo--(x+t+ 1) 

= Z C[x;+t+~ 
s = 0  

= (DEs>, + DE~>,+O/2 

= (Nix>, + N~x>,~0/2 = f t ~ > , -  (D[4+J2) 

Ctx 1+, • (1 + i)~'2 

o~-(x+t+z) 

= £ C.'M+,+.~ 
s = O  

n - 1  

= Z D[X]+ S " l + x e ~ r  
s = t  

n--I 

s = t  

m--1 

: Z [qx>- 
s ~ t  

m--1 

s = t  

m--1 

s = t  

m - I  

s = t  

,+iAAx + D~>~+i ° ,+iECx] 

s+iAAx + DE~i+.,.+I ° ~+iECx] 
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9o ~%61~esse X£b~J~:scms 

The  va lues  ,defined in :his  s , ~ i o ~  rare ~scd :~or ca ]cu la t ing  the expense  
a i b w a n c e s  -Bar t i ~  vn r ious  ; , ' s e s  o2* ~'eserve ca lcu la t ions .  

,~,;~,~-z~ tem~ o r e r m u m  :;oz" o en en t s  r e a r m e d  k: the first p o l i c y  },ear 

_ - -  c ;× O~i'~r[ ,:[ > *  I.':] i 
9-~. -, - 

" : " l > d  

~ e n C V T S t [  w e e - a \ , ' e ? T a ~ 2 e  ]¢. <r~ & R L n R ;  , ]  ~ . -  

9-2. ,/ = lesser  o f  18 and  ,~ (<.~ene2t :c,dod)_~ 

9 - 3 .  i £ i . , . ,  i = >', ' ' - '  j .  ,=~ 
1 == 2 . /  - -  

. . . .  i=,c r e n e w a l  }.,ear ave rage  s',,'9] anto~ nt  is specif ied b y  Ac tua r i a l  G u i d e l i n e  
%7X r T "  - , - o ~ v x .  k is usec; in ~hs ca:,c~nac~on ct; t~qe expense  a i l o w a n c e  for the two 

ai~ ~ . . . . .  b ~  rese rve  f o r m u l a  -s,---~ ,%~ tic S V L  s e e t i c n  5;  :::~e g e n e r a ] ~ y  - - 4 ; ~  '=  

_~nd~ fi~e.~ deo,as~_, tern:  rescn,  o f s ,  n~-~ da. a c c o m a n c e  wi th  Soc ie ty  o f  Ac -  
tuar ies  i 983. t]~e va lue  ,,,:~-t-.j; is ~:,ot _e'",~e"-,._~, ~.. i f  the dexoosit t e rm  e n d i n g  date  is 
less t han  ten  ) 'ears  af:;er issue.)  

, / 7  
G / ) "  ~ b . !  i 

9-4-. E L t r , l ,  ~ = 
" "  - -  , L Z , ,  

J g ~ ' ! x .  l : ~,- !.~ -,, 

T h e  r e n e ] ~ / ~ ,  yo~ t .~  e N  i : , , s  ~ i q  c v o  & ] ] N o i n ~  I s  t I s e c  b p e r  L2~e ~ r l l o d e ]  r e g u -  

l a t i o n ,  for the c a l c u a t i o ~  o f  the ~-'< ....... e ' .o , .... ,~:~>_~s~ a i !owance  lor  u m t a r y  r e s e r v e s ,  
~, ,;~-- ~,~4 -~,ithoc:t opt ions) ,  and un~nsual cash va lue  pat -  s e g n , 2 e i l t e d  r e s e r v e s  t ~', :-~ . . . . . . . .  

te rn  reserves.  - i , ~  iob~-n<a " e s u i v a i e n t  evci  amoun t " '  is de f ined  in  a p rev i -  

_ " ~" ~ . . . . .  bL,,,a~.~, NonforKerture Law.  The  ous ly  a o o n c a b ! e  sec.:}oR o f  t i e  RI,4,:[£ ~ ..... ~-.is - 

above  fbmauia  ~s consisteni:  wi th  ~na.: ri~-s:d~-?,:q 

N e t  level  amnua{ o r e n q u w  on t]~e n i n e : e e n - y e a r  p r e m i u m  w h o l e  l ife p l a n  
o f  i n s u r a n c e  £or ~i-e r e n e w a  >ei:r ave rage  b v e i  a m o u n t  

/ '(';[ ] ~ i 
9-5. ~P~4 -d ~ = / - '£ i~,- i  ~ ° 

_ . _ ; \  f 

u~e: annua~ on ~he n i o e t e e n - y e a r  p r e m i u m  w h o l e  l ife p l a n  
o f  b . su r ance  r%r ti:e r en ewa l  yea r  e q u i v a l e n t  level  a m o u n t  

9 - 6 .  l j o < v  . . . . . .  0 

" " ' x  : ;  - -  z/Lal~2O 
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10. G e n e r a l l y  A p p l i c a b l e  R e s e r v e s  

The first paragraph of  SVL section 5 defines the calculation of generally 
applicable reserves. 

A. Expense Allowance: 

Net level premium 

~M[~] 
10-1. CENp~Z -- 

[x~ GN[x 3 

Net level premium for benefits after the first policy year 

10-2. ~ENpA'L -- CJl4t~l+l 
~ [ x ] + l  GN[x] + 1 

(= 0 if  the policy's premium paying period is only one year) 

10-3. ( a - b )  GiN is the lesser of the following, but not less than zero: 

GeNpNL and ~ [ x ] + l  - -  C[x]' 

~9PA[~+i - cE~ ] 

B. Net Premiums: 

Base premium 

10-4. p a E ~  = c,M~x~ + (a-b)CZN'D[~ j 
~ "  [x] 

aNEx~ 

Net premium for the first year 

1 0 - 5 .  pGEN = p G E N - -  (a__b)GEU 
l~ [x]  B" [x] 

Renewal net premiums 

10-6. pGeN = p a e N .  ,R]a for t > 1 t ~  [x] B a Ix] 

C 

10-7. 

t0-8. 

Terminal Reserves: 

p GEN 

U ~ - - ~  BpGEN 
Ix] 

n-1 

G NGEN -~ 2 D[x]+s ° ~GEN 
[x] + t s ~t I + ~ "x 
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~ ; \ f G P V  
t0 -9 .  ~,-cu,v = c}~'~'_______L _ , o  d , c v  o c:~ !-,]~ 

~,> [xt /~ r ,  ?,, , /  I::1 r-,, 
~ l q  s 

_ D o  2 1 6 ( e ~ : ; , ~  ' : P ~ . ~ + , ' v + s  o 

" ~ " ~ a#~,  ,.ur,\ = < ( # . ' c ( ~ ,  + , ;/fit"",' p cp',~ l ~ , J - [ ' ~ ' .  / ' : ~ [ u ]  " J  \ /  . Iv l  , . ,  <:- ,-' [.t] ) 

+ < rK c;s',,' ~ . i T  / %~o'/ i ' ,  @ 7 c ; } i ' , v ~  
] 0 - * .  / ' / v J  ',,, I '  b :  i T [  ',] ) 

T +  + . . p  ~. ~ , . n e  m o d e l  r egu l a t i on  c;enne~ the  c a ; . c u i a t ~ o n  o f  the  u n k a  W rese rve .  

N e t  l eve!  m ' e m i u m  

-~ [.v] 7 • 
( /VI ,- ] 

N e t  . . . . . . . . . . .  I eve i  m'e~nium fb~: b>ne~rs  ,q',-,,~- the  M's*-ioo~wy"e y e a r  

; s 
1 ] - 2 .  u .w o x,z_ _ c / 4 ,  I ~ 

e i v ]  ! s 
G-VIm] 1 

k- -  m, ]2 t:he O O N O V ' , ~  " : "- "~ :~ ~ iTJZON2,1iHi }~ayiTl  I O e L i O O  IS o I ! y  o11e y e a r )  

i 1 - 3 .  <.~-o)~'  g ,u .w i s  .~-a~ . . . . .  ies~er o ~ t h e  f o l l o w i n g ,  but  not  less  than  zero :  

6,V,' '~' A"L 
[x] 1 - -  O[.vl , ?AfiC 

P ~  
1¢ z ~ - ' b ]  : I - -  

3ase p r e m i u m  

" " r . A ~ & , , ' \ I  ~ '  

] i _ A .  o o , v l  ~ _  d!',4[,,.] -I- @: u}  ° re'I::7 
;W 

<7' ' i a ]  

N e t  ~ o r e m i u m  ~or  -~ the_ f i r s t  yea~" 

D O ' \ ' 7  ~ p & , , V /  l / . .  7 S t ' , ~ , "  
1 1 - 5 .  F [.,] ,9' t 'i - - t - ~ : ; - - O } '  
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Renewal  net p r emiums  

11-6. p ~ v  = p~w~. ~R]C for t > 1 Ix] e - -  Ix] 

C. 

11-7. 

Terminal  Reserves: 

p UNI 
tR 2,N[ __ # [x] 

p ¢,N/ 
B- -  Ix] 

n-1 

~ '  [x]+~ D[x ]+s  
s=t  

A / /  ]k[uNz 
11-9. VuN~ -- c"*L~l+, p C'NZ. C~'I~>, 

t --[x] 8 - -  Ix] D[x] +, D[x]+, 

Do Mean Reserves: 

11-10. a#l/uxI = .5 ( [fUNI _q_ tV[~)z[ + p U N f f l  # '*  --[x] ' , t -  1 --Ix] t "  Ix] ) 

E. M i d -  Terminal Reserves: 

11-11. JV[xV) 'I = .5 (,_1 vU'~-r + vc'~% --[x] z--Ix] ) 

12. S e g m e n t e d  R e s e r v e s  w i t h  N o  ,Option 

The mode l  regulat ion defines the calculat ion o f  segmented  reserves.  
Segments ,  for this calculation, are defined in section 3 o f  these formulas .  

A. Expense AIlowance 

Net  level p r e m i u m  for benefits in the first segment  

GM~, l -- oMI>] ~ + ,1UCVx" DE~>~ 
12-1.  secp,~L = - -  [x] 

o % 1  - -  GN[x]=d 

Net  level p r e m i u m  for benefits  in the first segment  excluding the benefits  
in the first pol icy  year  

12-2. s~op.~z = c~[x] +1 - aM[,:> ~ + uUCVx'D~x> ~ 
Ix]+ l 

onyx]+ 1 -- cJV[x>d 

( =  0 i f  the first segment  is only  one year  long or i f  no p r e m i u m s  
are due in the first segment  after the first po l icy  year)  
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12-3 : . ~ _  I- x.sue: is . . . .  t . . . .  ; the !esser f o l l o w i n g ,  b u t  n o t  less than z e r o :  

,s,s:-o. p ',.:. S_n ~Z! 
[ v b t  - -  C b : ] ~  

P I!~ ~ 7 , ] :  * - -  C[.,-1 

Base p r e m m m  for the f i r s t  segment  

: , _ , , ;~  , ( c ; , _ _ : ' ~ s > c ;  _- a U C V  ~ o D [ ,O+  d (J"/~'[~J (7" ~'~ i ( l  -i- \ ~  ,97 ° Z"~"[x] 
1 2 - 4 .  p sscc: : 

/~  [,:1 ~, f __  7 V 
(.JV[.:] G l [.x] d'd 

Net p r emium . . . . .  ~o, dae firs¢ yea r  o f  ~:i'~e ;1rst segment  

• - ~ "  ~ ~.he :@rs~: segmei~t Renewai  ne t  DTe!ioAL!112S W i l l ] L , .  

For  aii t wi th in  the segment :  i < ~ _< U 

i2-6 .  ~ s . u v  = ~s : : -C:o  .?co;  

NeL ;oremhu> ~or the krsi year of each segment after the first segmem 

,O S£'G ~ -  12-7. ,,: = 1~ [,-I 

<::iSi~ ..... U ) ] :< l÷~  .<,  i -  "'~y o n _ ;- ~ - -  ,.:. (y'4..~ + a U[x ]H k'i-a t i J [ v ] + #  

a ,, - -  7,L " i '  R Ga <G ~ ~' .C+: :  (>  " [x]-i k >d) #-I I ~ ,: 

Renewai  net  p r emiums  ,<vkhir, a segment  after  the first segment  
For  a11 t w k h i n  the segmem:: .# u~ < t ~ k+d 

:3 GG" 

] 2 - ~ .  D S J 7 O  : :  p S F G  o / \  
* i e J.vl ::~ i •  [ . ,  >GO; 

7:: ] = \ v  

o ~"ms'm~arg4Jg ]~ .ms#ce~es :  

1 2  - 9 .  R s,c 
;2. 5E G 

_ _  : Iv] 

: : -  ] 

! 2 - 1 0 .  x f s e c  = ~ ~, . > sec 
c / "  I)v]~ : ,=~ 2,;[.g_ .~ T+.d~. ,  m- i  

a .: A .gEG 
V~S'Eci : O J A  "] ~ : :Om/:'O' o 6"~ ~[["1 : '  
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E. M e a n  Reseraes: 

12-12,. a~lis'EG = .5 ( VS~G + Vs~c + psEc~ # w  ~[x] \ t - l - - [ x ]  t--[x] # [ x ]  ] 

F. M i d -  T e r m l n a l  Reserves: 

12-13• IVSSG = •5 ( VSeC + VssG] ~'--[x] \ t - I  Ix] t--[x] ] 

13. S e g m e n t e d  R e s e r v e s  w i t h  O p t i o n  A l - - U n i t a r v  R e s e r v e  G r a d i n g  

The model regulation defines the calculation of  segmented reserves. 
Segments, for this calculation, are the same as for segmented reserve 

calculations; see section 3 of  these formulas. 
The variable V v-~7 where used in this section, may not have a value less 

than zero. And i f  UCV~. is greater than V~ w then use UCV~ instead of  
~rUNI 

Ix] • 

A .  Expense  Al lowance:  

Net level premium for benefits in the first segment 

13-1 S A l p N L  = GM[x] GM~'x] + d --~ V U N I  - ,t-[x~ " D[x]+d 
• ~ Ix] 

Net level premium for benefits in the first segment excluding the benefits 
in the first policy year 

13-2. SAlpNL = eM[x] +1 - aM[~l+d + d--[~]VvN~ . D;~]+d 
~ [ x ] +  1 

GN[x]+i  - - - G N [ x ] + d  

(=  0 if  the first segment is only one year long or if  no premiums 
are due in the first segment after the first policy year) 

13-3. ( a - b )  s~ is the lesser of  the following, but not less than zero: 

sA lp,~,L and 
Ix1 + 1 - -  C[x] 

19PE[x]  + 1 - -  C[x l 

B. N e t  P r e m l u m s - - F i r s t  Segment:  

Base premium for the first segment 

~ME~ ~ - dVI~+~ + ( a - b ) ~ ' D E ~  ~ + ~-~w'~' • DE~. ~ 
13-4. p S A ,  = s ~ Ix] 

GN[x] - GN[x]+d 
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Net premium for the first year  of the first segment  

] 3 - 5 .  ,P~,J'  = , P i V '  - ,._<.-o.'~.~>,, 
Renewal  net premiums within the f i rst  segment  
: o r  all z" within the segmex~t: i < : _< d 

i 3 -6 .  ,pSAi = ~DSAio ~a: ( ;  
ix] B; {x] : x 

?Net p remium ~or the first year o f  each segment  aider the first segment  

A d  , - U + 7UAVo D -- V'ow, 
] 3 - 7 .  ps ,41  : c;~ b:, <.', c~ ; I ; r ]~, t-~d l:'.-d [x] V: ]+~+d /t-Ex] " Dp]+~ 

/~+ I - - [ . q  ( ) \ r  _ ' )~ c ;d  

Renewal  net premiums witMn a segment  after the first segment  
Eor ali t wkhJn the segme~.t: k+! _< ~ _< k + d  

.... i R f<: 
1 3 - 8 .  o a . ~  = e s , ~  ° _ _  t '  ix] k i z [<1 

13-9. P~" - 
t ~ ~ x 

1 3 - 1 0 .  ! V s - "  = 
G ~ ix]+: 

t3 - i  i V.u~ - • ; --[< 

D , % f  1 

[;r 

n- I 

/s[.< +,. 
s = t 

n , :  

G l ! / l  [ v ]  - t 

rb  

.~ S/1 

/V SA ~ 
sP'~; :I-~I c>' [,I- 

13-13. n / s~  - .5 r vs:4~ + v.s~p~ 
:--[x] -- kz l--[.q ~' '.x7 I 

The model  regulation defines the calculation o f  segmented reserves• 
Segments,  for this caiculation, are the same as fer segmented reserve 

calculations; see section 3 of" ~hese ronrmms. 

13-12. ; d K r 4  = .5 ( .  ~/s"~ + ys~. + ,Ds40, 
1:d ~ Ex] ? [~] ] 



S P E C I F I C A T I O N S  F O R  V A L U A T I O N  M O D E L  R E G U L A T I O N  233 

A~ Expense Allowance: 

Net level premium for benefits in the first segment 

14-1. SA2pNL = C~tx~ - -  C~[Xl+d + j C V x  • DEx]+a 
- -  [x] GNEx]- cND:]+d 

Net level premium for benefits in the first segment excluding the benefits 
in the first policy year 

~x~+,  - ~x~+d + dCVx" Dtx~+d 14-2. S A Z p  NL = 
~ [ x ] + l  cN[xl+l - cN[x]+~ 

(= 0 if the first segment is only one year long or if no premiums 
are due in the first segment after the first policy year) 

14-3. ( a - b )  sA2 is the lesser of the following, but not less than zero: 

SAapNC and - -  [x] + 1 - -  C[x], 

B. Net Premi~ms First Segment: 

Base premium for the first segment 

dVlt~ - ~VlE~+~ + ( a - b )  ~ • D[x~ + ~CV~. Dtxl+~ 
14-4. ~ SA2 = 

B ~ Ix] 
Gl¥~x] - G N [ x ] + d  

Net premium for the first year of the first segment 

14-5. pSA2 ..= p S A 2  - -  (a - -b )SA2 
1 ~  Ix] B ~ Ix] 

Renewal net premiums within the first segment 
For all t within the segment: 1 < t N d 

14-6. ~ S A 2  = p S A 2  . ~RGG 
t ~ Ix] ~ Ix] 

C. Net Premiums--Segments aider t, be First Segment: 

Net premium for the first year of each segment after the first segment 

14-7. p6~2 = c ~ [ x l + k  - -  c . J ~ fx ]+ k+ d  + k + d C g x ' D I x ] + k + d  - -  k C V x ' D [ x ] + ~  

(.~'[x]+k+d] k + l  x 
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Renewai net premiums witNn a segment after the ~rst segment 
>or aii z- ,;vithh: the se,-me<-" 7c+i < ~: < k + d  

D , - e -  

] i _ 8  os'40:. : p. ; , ;2 ,  
P< D ¢7(; 

2•j• o V 7~ 

,D S~i 2 

i4-9. ~:,~2 = '"-"___Z_ 
]DS, 2 

l ; -  [ r  

1 4 _  1 O a~.ss;2 ' ; '  #? s~? G~" [,:]~,, : / ,  ; "  o 

O ! " ~ b v  ] ~ t  _ _  ? 3 3 ; 4 2  ~ G:' I x ]  ! - t  ]S ] i r / s ' , ; 2  = 
7- .¢~ [x] ~. 

i - l t .d :  t i~p:l ;-: 

i4--i2. /':WVi~J ~ = ~ " ' ,s. ' ,  , :,~2 + ~s,42",, 
• J 'v I / ' .d'- - i -  ~ ~/[,:~ ~ I;.,1 ) 

14--~ 3 /VS>~2 ; + , ,s.,~2~ 
= ' g Y [ < I  ; 

. ~ - ! <  . J  <, ~;,,%]2 

25° S,%sss~m£ CsJsS9 r / s i t e s  .~>,~s;?ez,'vs _,~esesses 

The model reguladon defines the calcu]atJon of  unusual cash value pattern 
reserves. 

These ealcuiaio~as are only required if the policy has at bast  one unusuai 
guaranteed cash surrender va?,ue as defined Jn section 4 of  these formulas. 
Ai] unusuai cash -vaiue pattern rese~/es equai zero Jf the po!icy has no un- 
usua! guaranteed cash surrender vaktes. 

Segments are defined differeRtiy ibr this caicuIation than for segmented 
reserve caIcu]adons; see section 5 of  these fermu!as. 

.zZ~ ° v-~ ~ :17 

N e t  1eve] premium %r ~ ~ . . . .  o~nems h~ the first segment 

i 5-~. ucv.~,vL = ~,~'~')i~J .:'>~" , -I ,,,UC>% ° " - -  O q-d .o  2 " ~ . r J + d  
[>:] 

C)/D: ] -- oil /[ . , . i_:, /  

Net 1eve] premium b r  be~'~efits in the firsi segment exciuding the benefits 
in the first p o l i c y  year 
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15-2. UCZepNL = C~E~1+~ --  C~E~a+d + d U C V : ~ "  Dt~1+a 
~ [ x ] + l  

GN[x ]+ i  - -  GN[x ]+d  

(= 0 if  the first segment is only one year long or if  no premiums 
are due in the first segment after the first policy year) 

15-3. ( a - b )  Ucvp is the lesser of the following, but not less than zero: 

UCVP p NL and 
~ [ x ] + I  - -  C[x]~ 

B. Net Premiums First Segment: 

Base premium for the first segment [Note: ( a - b )  UcvP must be determined 
based on the length of  the first segmer~t which ends at the first unusual 
guaranteed cash surrender value.] 

15-4. ~ v c v ,  = cME~1 - GMEx1+d + (a-b)VCV" " D~I  + d U C V x  " D~x~ +~ 
B~ Ix] 

Net premium for the first year of the first segment 

15-5. p u c w  = ~ u c v e  _ (a_b)UC~TP 
1 ~  [x] ~ Ix] 

Renewal net premiums within the firs1 segment 
For all t within the segment: 1 < t < d 

15-6. p u c v P  - p u c w  ~E~J - ~ E ~ I  " ~  

C. N e t  P r e m i u m s ~ S e g m e n t s  a j ~ e r  t h e  F i r s t  S e g m e n t :  

Net premium for the first year of each segment after the first segment 

15-7. p v c w =  k+ 1 Ix] 
~E~1+~ - c/Vi~l+~+~ + k+dUCV~ ° DE~l+k+a - ~ U C V x "  OL~+k 

(c/Vtxl+ ~ - xr ~t RCC G ~ " [ x ] + k + d J ' k + I  x 

Renewal net premiums within a segment after the first segment 
For all t within the segment: k+l  < t <_ k + d  

~R~G 
15-8. p v c v P  = p u c v P  . 

e~xl  k + l ~ x l  k+iR~G 

D. Terminal Reserves: 

p u c  vP 

15-9. ~R~-Cyp _ ~Exl 
B P  UCVP 

Ix] 
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n -  I 

i D - i U .  • ;i7+r z J a  < ] ,~ ' .v  
,~= t 

7\ /G' (7 I'P 

1 5 - !  i. /%c,. , .  - USXr.1 ' '  .~o'o:- c< I<+, 
,' i.-[ J ['.] " p 

Jl.v] + ~ ~Ji.v] + s 

£o l}2%sss :P2¢s¢;<,~e#~ 

15-i2. : ~<,c/z. < / 7((u<" + -'-ucv~. + o~>c~% ~'~/1; = "~ b I < Fi "~ 'B ]  ,'< [., ) 

i5-13. ~V uc:~v" = ~ : /<~r ,  + .:..~i ) ,[q "~ ' Q - ] '  I.r] 

2 ~  ~ e p o s g t  2%~'-;~2 ~esm? 'yes  

The second paragraph o f  SVL section 5 defines the calculation of  the 
deposit term resen, e. 

These calculations are only reqtfired if the policy triggers tlhe deposit ten~ 
reserve requirement as described in section 6 of these formulas. All deposit 
ten~ reserves equal zero if the policy does not trigger this requirement. 

Note that o" is the number of years be/ere the deposit term assumed ending 
date, as determined per section 6 of  these formulas. 

Net ievei premium for benefi;:s before the deposit term assumed ending 
date 

c/72~,q --  CPflq ,.,, d - . . C Z ,  ° ~ ,  , . ~.%! >,/ 
i 6 - 1  ~ r  ~ A,,: . 

• ~ i v ]  

c A / i N  - -  o']\?Lq >d 

Net level premium for bene;~ts her©re the deposit term assumed ending 
date excluding the benefits in the f i r s t  policy year 

,'V - + -I- . C / , "  ~ i 6 - 2 .  /JFp,VL = d"" [.q--I C/~di,-i-H/ A-'I .q+ci 
- ~ {:<]  I 

c/ 'VIX + 1 c;]~@]-u 
( =  0 i f  n o  p r e i t ~ i u m s  a r e  d u e  a f t e r  t h e  7 r s ~  p o ] i c y  y e a r  a r id  b e f o r e  

the assumed ending date) 

16-3. ( o - b )  °s is the iesser o f  the following, but not Iess than zero: 

/" [J]J÷ I - -  k ,C.' [:c] . 1 3  \ 1  ~ ~ , ,  2 ~.a y / / ,  

PA - -  / + ( .  , , q ' ~  ~ ~'~ :9~ i~]-~s t o  N .~5  ° ~ . , :  - -  > ~ : % ) , /  
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B. Net Premiums--Through Assumed Ending Date: 

Base p r e m i u m  

16-4. ep~[ = c;.Miex I - caMI~x~--d + (a--b)D~" Dexl + dCVx" D>>d 
~;Ve+ ~ - ~TvEx~+ ~ 

Net  p r e m i u m  for the first year  

16-5. ~PE~ = ~ e ~ -  ( a - b )  DT 

Renewal  net p r emiums  
For  all t through the a s sumed  ending diate: 1 < t _< d 

16-6. f ~ [  = 8PE~[-,R~ c 

C. Net  Premiums--Af ter  Assumed Ending Date: 

For  all t after the a s sumed  ending date: t > d 

16-7. ,PER[ = 0 

D. Terminal  Reserves: 

16-8. ~ V  - ~P~f 
~P~  

o~ = ~2 1+~R5 T for  t < d 16-9. riVE, x+ , D>i+, • 
s = t  

D T  16-10. calving+, = 0 f o r t > d  

For  all t through the a s sumed  ending date: 1 < t _< d 

16-11. ,VE~ [ = c,M[,>, - cM'[x>a + dCV~ " D[x]+a 
DE~1+t 

- BpE~.[ • c;N~~ ~'-' 

D>] +, 

For  all t after the assumed  ending date: t > d 

16-12. ~V[~[ = 0 

E. Mean Reserves: 

16-13. ~MV~ = .5 (t_iV[D~ -}- tV[D.~ -1- tP[D] T) 
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iE 2~i~% 27%w~f~f; ~eseze~es: 

~6- i4  JV ~,:' = .5 ( £~,~ + :/,)~a . ~a 2 . ,  ; . .,; x ] )  

The caicuiation of  interim deposit term reserves, as shown above, is not 
identical to the procedures in Society of" Actuaries, 1983. The methodology 
presented in this paper is pre£erred because it does not mix terminal reserves 
#ore  dhTerent types of" reserve caiculations to produce an interim reserve. 
Instead, interim reserves are produced for each type of  reserve calculation 
based on its own t e r n i n S  reserves. This reserve consistency has the advan- 
"cage that related financia! statement elements, such as those based on net 

• ,. t -- ~i:o held. premmms,  can be properly ~e~aLec: the reserve 

2 X ©e3~Pcfesq> ° ,~.~es.erves 

Some valuation systems use deficiency reserve f`actors to produce an ad- 
ditional liability equal to the value o£ the premium deficiency in f u t u r e  policy 
years. Any deficiency in the current policy year is addressed in the "cost  o f  
co!iection" liability. This procedure is not followed in this paper. 

[n these specifications~ deficiency reserves are calculated as the excess, i f  
greater than zero~ o£ a recalculated reser,/e over the originally calculated 
reserve• This ca]cuiation includes provision for ali deficiencies after the val- 
uation date, including those within the currant policy year. 

~/ is the originally ~'"~ ..... ca ~c~c~t~Q tel~iSo.inal r e s e r v e .  

/SYu] is the same temsinai reserve recalculated on a deficiency reserve 
basis. 

DEFIC IENCY BASIC 

RESERVE RESERVE 

BASIS BASIS 

17-i Terminai 2xcess ¢ = D K  - -  . = P l , - i  , , [ . , .~  , V ; ~ j ,  b u t  n o t  l e s s  

h e n  ze ro .  

Def ic ien t~  ik/s'epv&s' rr@ges-- 

The deficiency calculation applies Co level policies i}% in any policy year, 
the guaranteed gross premium is less than the valuation net premium cal- 
culated using the minimum va]uation standards of" mortalky and interest. 
This condkion is met: 

17-2. ~-~ ,~-,,:'<'c < .Pc":~"vH ~br any ~ ii-om ] through n. 
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If  this condition is not met, then the deficiency calculation does 
not apply and the deficiency/excess reserve is equal to zero. 

Deficiency Reserves Calculation 

For level policies, which are subject ~o the generally applicable reserve 
formula defined in SVL section 5, the recalculated reserve, ~DVExl, is de- 
scribed in SVL section 8. The recalculated reserve is consistent with the 
originally calculated reserve, tVtx~, except: 

1. The minimum valuation standard of mortality is used, which may be dif- 
ferent from the mortality used for the originally calcula~,:ed reserves 

2. The minimum valuation standard of interest is used, which may be dif- 
ferent from the interest used for the o:figinally calculated reserves 

3. Guaranteed gross premiums are used instead of net premiums when the 
guaranteed gross premiums are less them the corresponding net premiums. 
TNs adjustment may be accomplished by replacing formula 10-7 with 
the following: 

Lesser of P~xl and tGG~ 
17-3. fix = 

ePEx1 

The other formulas do not change, but they are based on the minimum 
valuation standards of mortality and interest. 

For deficiency reserve calculations, including the deficiency trigger, the 
guaranteed gross premiums, tGGx, may include policy fees. This includes 
level policy fees, which are excluded per the definition of tGGx and are not 
used in the general reserve calculations. It also includes nonlevel and one 
time policy fees, which are included in ~GGx and in general reserve calcu- 
lations. 

B. Nonlevd Policies 

The deficiency reserve for nonlevel policies is based on the same type of 
reserve calculation as the basic reserve, whichever is greater--the unitary 
basic reserve or t]he segmented basic reserve. In the event the unitary basic 
reserve and the segmented basic reserve are equal then the deficiency reserve 
shall be calculated using the segmented reserve formula. 

Deficiency Reserves Trigger 

The deficiency calculation applies to nonlevel policies if, in any policy 
year, the guaranteed gross premium is less than the valuation net premium, 
for the type of reserve calculation that produced the basic reserve, calculated 
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using the deficiency reserve standard of  mor~mlity and the minimum valua- 
tion standard of  interest. This condition is met: 

17-4-. if ~o-'~F%~ < P'i=,] %r any .t fi'om ~, through s~. 

If  this condition is not met, then the deficiency caicutation does not apply, 
and the deficiency/excess reserve is equal to zero. 

Deficiency Reserver' Ca/czdatio~ 

For unita~./reserves and segmented reserves--with and without opt ions- -  
the recalculated reserve, ~D~;,.], is described in the rnodeI regulation. The 
recaiculated reserve is consistent wi-ih the originally calculated reserve, ,Y[~], 
except: 
1. The minimum mortaiity permitted Lor deficiency reserves is used, which 

may be different from the rmot-~aliiy used for the originally calculated 
reserves; 

2. The minimum valuation interest rate is ~ased, which may be different from 
the interest rate used for the originally calculated reserves; and 

3. Guaranteed gross oremiums are used instead of  net premiums when the 
guaranteed gross premiums are ]ess than the corresponding net premiums. 
This adjustrv_ent may be accomp!ished by replacing formulas 11-7, 12-9, 
13-9, and 14-9 for ,£, with formL~!a !7-3. The other formulas do not 
change, but they are based on the deficiency reserve standard of  mortality 
and the minimum vaiuation standard of  interest• 

For deficiency rese>,;e calct;lations, including the deficiency trigger, the 
guaranteed gross premiums, ,GG~, may include policy fees. This includes 
level policy fees, which are excluded per the definition of,GG~ and are not 
used in the basic reserve calcuiations. !t aiso includes nonlevel and one time 

• # - - . % , ~  

policy fees, which are included m ~-..~ and m basic reserve calculations. 
Deficiency reserves are not applicable to unusuai cash value pattern re- 

serves or to deposit term reserves. These reserves are minimums that are to 
be compared with the total of  the basic and deficiency reserves produced by 
other types of  reserve calculations. 

Safe Harbor 

If  ~&e length of  the first segment as determined for segmented reserves is 
not greater than five (5) years thei~ gross premiums do not need to be sub- 
stituted for net premiums during the first segment when calculating unitary 
deficiency reserves or segmented deficiency reserves. 

* Based on the type of rese~we calcula'fion (UNI, SEG, SA1, or SA2) that produced the basic 
resmwe and calculated using the deficiency reserve standard of mortality and the minimum valuation 
standard of interest. 
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For unitary and segmented deficiency reserves, if  d (the length of  the first 
segment--determined for segmented reserves, not for unusual cash value 
pattern reserves) _< 5 then, at the company's  option, instead of  using formula 
17-3, deficiency reserves may be calculated by using the following for for- 
mulas 11-7, 12-9, 13-9, and 14-9. 

~R~ - f'E~l for l _ < t _ < d  17-5. 

and 

17-6. ~x = Lesser of  f[~l and ~GG~ for t > d 

BP[x] 
Use of  this safe harbor requires an annual actuarial opinion that reserves 

held are adequate. 

C. Interim Reserves 

Interim deficiency reserves are the excess, if  greater than zero, of  recal- 
culated interim reserves over the originally calculated interim reserves. 

M e a n  R e s e r v e  

~/VEx ~ is the originally calculated mean reserve. 
~DMVEx I is the same mean reserve recalculated on the deficiency reserve 

basis described above. 

DEFICIENCY BASIC 

RES,ERVE RESERVE 

BASIS BASIS 

17-7. Mean Excess = /14E~x~ = 
than zero. 

- , MVE@ but not less 

M i d - t e r m i n a l  r e s e r v e  

~/V[xl is the originally calculated mid-terminal reserve. 
~DIIV[zl is the same mid-terminal reserve recalculated on the deficiency 

reserve basis described above. 

DEFICIENCY BASIC 

RESERVE RESERVE 

BASIS BASIS 

17-8. Mid-Terminal Excess = ¢rEtx a = ~DIVE~ ~ 
less than zero. 

jVcx 1, but not 
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Ao Level  ~cS@@s 

Procedures %r determini:~g the min imum termina] reserves for level pol-  
icies in accordance with SVL sections 5 and 8. 

The min imum totai te~%nfna! reserve at the end o f  pol icy year t for issue 
age x is equal to: 

i s-~. ,~J[~'," + ,Q,j 

Procedures f:or determining the min imum eerminai reserves for nonlevel  
po!icies in accordance with the modei regulation. 

BaSiC f~esei'vc 

The minhnum terminal basic reserve at the end o f  pol icy year  t for issue 
age :: is based on the four types of reserve calculation. 

1 8 - 2 .  ,.~,/{':ii '~ equals the greate:  of: 

~ 2  ,, 1,] . , ,~ oelovv, j 

oa ,y{~,,~v or, at the c o m o a n y ' s  option, 

.,~ '" - " \ 7 " s : ' 2  Yi';'i' o: ' , ,  I,' 

Note: i tem ~,~ in --,,~om~'9~l~ _ 8-2 {~ not_ applicable i f  the nolicy, is exempt 
from the unitary rose : re  requirement. Exemption criteria are described in 
section 21 o f  these formulas. 

D¢ficie,,~cy i~as'e~-ve 

The terminai deficiency reserve is Based on the type off reserve calculation 
(UNi, SEG, SAi ,  or SA2) that produced the min imum terminal basic re- 
s e r v e .  

The terminai deficiency reserve is the excess, if  greater than zero, o f  a 
recaicu!ated terminal reserve over the basic terminal reserve. Procedures for 
the recalculation are in section i7 o f  these formulas. 

Db;F]CJ E N C Y  B A S I C  

R E S E R V E  R E S E R V E  

13ASiS B A S I S  

!8-3. Ten-ninai Excess = ,.2"E,. l = 
than zero. 

,23~,; - ,YExj, but not less 
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The minimum total terminal reserve at the end of  policy year t 
for issue age x is the greatest of: 

18-4. (1) ,V~' + ~E[.~] 

(2) ,V~f vP 

(4) , C L  

Note: I f  the policy is exempt as described in section 22 of  these 
formulas, then both values in item (1) of  formula 18-4 may be 
determined based on formula 22-4 instead of  formula 18-2: 

(,V~ ° = , r i p .  

19. M i n i m u m  Mean  R e s e r v e s  

A. Leve l  Policies 

Procedures for deterlnining minimum mean reserves for level policies in 
accordance with SVL sections 5 and 8. 

The minimum total mean reserve at the end of  policy year t for issue age 
x is equal to: 

19 - 1. eA/tVGeH.. --[x] + /14E[x] 

B. N o n l e v d  Policies 

Procedures for determining the minimum mean reserves for nonlevel pol- 
icies in accordance with the model regulation. 

Basic Reserve  

The minimum mean basic reserve during policy year t for issue age x for 
a policy subject to the model regulation is based on the four types o f  reserve 
calculation and on the tabular cost of  insurance. 

19-2. ~MV~" equals the greatest of: 

(1) aAVuN~ (see note below) ff " ~  --[x] 

(2) ,MV~ G or, at the company's  option, 

;ktVf~J 1 or tMV~x~ 2 

(3) AAx" C~xl+'-I 
2 - DLxl+t_ 1 
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Note:  I tem (" ~,' J:~ -?,-<m-~o,.,.,_o..~, ' ,9-2 is .~ot asoNicabie . . . .  i f  the po l i cy  is exempt  
i 'rom the unitary' reserve  recuircv~enL E x e m p t i o n  cri ter ia  are desc r ibed  in 
s e c i o n  21 o f  these J}armu]as. 

De~i"cie~c7 eZe.~'e~'ve 

The mean  de£cJencv /eser , ' e  is based on the type  o f  reserve  ca lcula t ion  
(UNi ,  o~,..;,~ S A ] ,  o;  SA2) f l a t  p roduced  th~ ~ mean  oas_c reserve  or, in the 
absence  o£ the tabu'Jar cost  term, i tem (.3) Jn ~o~mula 19-2, w o u l d  have 
p roduced  the mean  basic  reserve.  

The mean def ic iency reserve  Js tLe excess ,  J£ greater  than zero,  o f  a re- 
ca lcu la ted  mean  reserve o,,ec th~ basic  mean  reserve.  P rocedures  for the 

.... ~0' -'"-'~ in sect ion ~7 o f  this caper .  r e s e r v e  ,~al.U[d:~lu. are : • 

19-3. Mea:~ Excess  = ,.,'V£;i, t -- 
than zero. 

D i H : i C [ E N C Y  B A S I C  

RLESER\,'E R E S E R V E  

B A S I S  B A S I S  

but not less 

• . , ~ n,. ? • The m m m : u m  torn! mean reserve  a: tLe ena  ..., po i i cy  yea r  f for issue age 
.v is the greatest  o/: 

19-4. ':~ ,J,~~/[~.}' .... ~- ' :,,r ,.j , , /)¢=.[q 

(2) "V/7 ccv'' 

(4-) t!se cash smwender '- va. ¢!8 

},Tote: P£the poiicy is exempt as descibed hs section 22 of these formulas, 

then both values  ;-... hem ~ ~,. j ~ o-~_ %m~uia ~, 9-~,. m a y  be de te rmined  based  on 
fo rmula  22-5 ; . . . .  e ~4 m . . . .  =~.s~ . . . . .  o f  !%2: i b'l ilqk!la 

,mrl-l,-y~ 

Procedures  for determinir~g the m i n i m u m  mid- t e rmina l  reserves  for level  
po l ic ies  in accordance  with SVL sect ions 5 and 8. 



SPECIFICATIONS FOR VALUATION MODEL REGULATION 245 

The minimum total mid-terminal reserve at the end o f  policy year t for 
issue age x is equal to: 

20-1. ¢--[~]rVCEN + ~tE[x] 

tL  N o n l e v d  Pol ic ies  

Procedures for determining the minimum mid-terminal reserves for non- 
level policies in accordance with the model regulation. 

B a s i c  R e s e r v e  

The minimum mid-terminal basic reserve during policy year t for issue 
age x for a policy subject to the model regulation is based on the four types 
of  reserve calculation and on the tabular ,cost o f  insurance. 

20-2. jV[~] n equals the greatest of: 

(1) r v u ,  v~ (see note below) ~--[x] 

(2) ~/V~ c or, at the company's  option, 

~rV~J' or JV~  z 

(3) (<AA~ • C~]+,_~ the net premium for 
D[~+,_) the greater of  (1) and (2))/2 

Note: Item (1) in formula 20-2 is not applicable if  the policy is exempt 
from the unitary reserve requirement. Exemption criteria are described in 
section 21 of  these formulas. 

D e f i c i e n c y  R e s e r v e  

The mid-terminal deficiency reserve is based on the type of  reserve cal- 
culation (UNI, SEG, SA1, or SA2) that produced the mid-terminal basic 
reserve or, in the absence of  the tabular cost term, item (3) in formula 
20-2, would have produced the mid-terminal basic reserve. 

The mid-terminal deficiency reserve is the excess, if  greater than zero, of  
a recalculated mid-terminal reserve over the basic mid-terminal reserve. 
Procedures for the recalculation are in section 17 of  this paper. 

DEFICIENCY BASIC 

RESERVE RESERVE 

BASIS BASIS 

20-3. Mid-Terminal Excess = ]E[4 = ~DIVEx ] - }Viii, but not 
less than zero. 
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The minimum total mid-terminal reserve at the end of  poIicy year t for 
issue age :c is the greatest of: 

20-4. ( t )  / Y ; ?  + j&,.~ 

/ "~ ].Vp,g~,o <2j ' Lxj 

~= --[.q 

(4) the cash surrender value. 

Note: i f  the policy is exempt as described in section 22 of  these formulas, 
then the values in item (i)  of  fo~nala  20-4 may  be determined based on 
formula 22-7 instead of  formula 20-2: 

t/V[;) = / Y[.,.]). 

Unitary reserves are not required fbr a policy (neither unitary basic re- 
serves nor unitary deficiency ;ese~wes) if: 
1. The policy is a series of  d-year tem~ periods where d is the same for all 

periods and the current and maximum premium rates within each d-year 
teivn period are levei 

2. The maximum premium rates ~%r a]i d-year periods are not less than the 
net premiums 

3. The policy has no cash surrender values. 
tn fo:qnu!as 21-1 through 21-5: 

m is the number of  years in the policy benefit period 
d is the length of  a term period as defined above 
each value of  t represents a dffferent term period 
each value of  s represents a different policy year within a term 
period. 

I tem ! above is met: 

21-i .  i f  m / d  is an integer 

21-2. if~,.d)~.~GG~ = (,.,~)~G17., for O _< t _< (mid) - 1 and 1 _< s _< d 

21-3. if(,.~+,.SO~ = (,.~,o,SG:~ for 0 i ~ _< (re~a) - i and ! _< s _< d. 

Net  premiums for eacl~ d-year term period for hem 2 above 

2 1 - 4 .  P dtdr:"~--"~ ° Z ; d r < l + ( " +  l>~z ~ _ , - -  I~I  = " -< t < (p~/~0 - 1 
LdR] +-u'~) 
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Only the ten-year mortality selection factors are permitted. 

Item 2 above is met: 

21-5. if  ~GG~ >_ p ~  for 1 <_ t < m / d  

Item 3 above is met: 

21-6. if,CV~ = 0 for 1 < t < m  

B. J u v e n i l e  Pol icy  E x e m p t i o n  

Unitary reserves are not required for a policy (neither unitary basic re- 
serves nor unitary deficiency reserves) if  (based on the initial current pre- 
mium scale): 
1. The policy issue age is age twenty-four (24) or younger, 
2. Gross premiums and death benefits are level and there are no cash sur- 

render values before the end of  the juwmile period which must end at or 
before age twenty-five (25), and 

3. Gross premiums and death benefits are level after the end of  the juvenile 
period. 

In formulas 21-7 through 21-12: 
x is the age at issue 
m is the number of  years in the policy benefit period 
n is the number of  years in the premium paying period 
d is the number of  years from issue to the end of  the juvenile period. 

Item 1 above is met: 

21-7. i f x  _< 24 

Item 2 above is met: 

21-8. i f x + d  _< 25, and 

21-9. if~SG x = ~GGx = 1GGx for 1 _< t _< d, 

21-10. iftDBx = 1DBxfor  1 <_t_<d, and 

21-11. if tCV, = 0 for l _< t_<d .  

Item 3 above is met: 

21-12. i f , S Q  = ~GGz = ~+iGGx for d+ l  _< t _< n, and 

21-13. i f  ~DB~ = ~+~DB~ for d+l _< t _< m. 
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An alternate reserve calculation is available for reinsurance written on a 
yearly renewable term (YRT) basis. This alternate calculation may be used, 
at the company's option, instead of the other requirements of the model 
regulation %r applying the generally applicable reserve calculation of SVL 
section 5 to a policy with non!eve1 premiums, it is only available if: 
1. The current and maximum reinsurance premium rates are independent of 

~he direct policy's premium rates and plan of coverage 
2. Only the mortality risk is reinsured. 

The independence require~ment ~s intended to prevent the use of this ex- 
emption when a direct YRT policy is coinsured and the reinsurer receives 
a po(don of the direct premium. [f interpreted broadly, the requirement for 
independence of reinsurance premiurns and plan of coverage could prevent 

-of r the use of this exemption zo~ many reinsurance arrangements. The inde- 
pendence requirement is not intended to prevent the use of this exemption 
just because there are different reinsurance premiums for different classes 
of risk such as prUer~zed anti standard policies or smoker and nonsmoker 
policies. 

This aitemate calculation may be based on the ten-year mortality selection 
factors, but it may not be based on the select mortality factors introduced 
by the nnode! regulaiion. 

~o Xs~-~i~e~LAIge-2~=ed B2~vJB ~?e~e~,JaDde Tesm~ E~emptf~n 
An alternate reset're caiccdation is availab!e for attained-age-based yearly 

renewable ten-n (,~ZRT) iL% insuraace policies. This alternate calculation may 
be used, at the company's option, instead of the other requirements of the 
model regulation for appiying ti~e generally applicable reserve calculation 
of SVL section 5 ~oo a policy with nonievel premiums. It is oniy available 
if': 
1. The current and maximum premium rates are based only on the attained 

age of the insured and not on the policy duration 
2. The current and maximum premium rates are the same For everyone of 

the same sex, risk class, plan of insurance, and attained age. 
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If  a policy meets the attained-age-based YRT requirements: 
1. After an initial period that is the same length for all insureds of  the same 

sex, risk class, and plan of insurance 
2. After an initial period that runs to a common attained age for all insureds 

of  the same sex, risk class, and plan of  insurance 
then this attained-age-based YRT exemption may be used after the initial 
period. 

I f  this exemption is used, it must be used for all of  the company's attained- 
age-based YRT policies. 

This alternative calculation may be based on the ten-year mortality selec- 
tion factors, but it may not be based on the select mortality factors intro- 
duced by the model regulation. 

C. Reserve Formulas for Exempted Polieies 

Following are the formulas for the alternate reserve calculation for policies 
eligible for the exemption for reinsurance written on a YRT basis and for 
the attained-age-based YRT exemption. 

One-year term premium (tabular cost of insurance) for each policy year 

22-1. ]~e~E~ = c;~>~_1 = /IA~. C1x]+t-1 
Dcx]+t-1 

Terminal Reserve 

22-2. ~R~ X - 'P [xef 

For deficiency reserve calculations, replace formula 22-2 with 17-3 or, at 
the company's option, with formulas 17-5 and 17-6. 

n - -  1 

22-3. cNEx>, DE4+~ ' • 
s = t  

22-4. ~V[xe~ - c'MEx>~ - ,Pr~e] :° c'N['e~+' 
D{x] + t De4 +, 

= 0 for basic reserve, but may be higher on deficiency basis 

Mean Reserve 

2 2 - 5 .   MVExE  = o.5 (,-1 vEx f + ,VLxEY + P xl 
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22-d. 0.5 o ~:>;" ~ . . . . .  : = - m : _  ca~c  rese>/e, but may be higher on deficiency / [.,;] 

Dg_S!S 

}did- Te!'mivai ;~eses'v,e 

/ T ' ; ' g  
2 2 - 7 .  7v ;~ , v  = . 5  ~ yi,;i~+,y(;;l) / > [>:] kt l 

= ~," f'-,-~ ~ bad,- reserve, nu~" may be Ligher on deficiency basis 

fgasic ~-~er~,,es for ~oiicies ,~,~h secondary guarantees are the segmented  
reserves o.urmg the seconc!a G, ~aarantee neriod. Segments  and seomentea  

~s ~ Lhe resen,'es a:'e u.:s,~,_: on specified o remiums  or <minimum premiums  that 
keep the pol icy ;~ force. Deficiency reserves for these policies are also based 
on the specnueo.- "" ' premmms" or ~ i n i m u m  premiums  that keep the pol icy in 

force. 

~vlinimum ~-,'se~'es during the . . . .  ~A - - . . . .  s . . . . . . . .  at,/ guarantee period are the greater 

of: 
!. The basic reserves talus the deff.~ciency reserves 

2. The m i n i m u m  reserves .......... / ~, "" '- . . ,~ :~ ,  s,~ an~shcable ~o universal  life insurance 

policies• 
A universal  >P~ fnsuranee pol icy has a secon/~a:~-- -O' guarantee ~¢'~. 

i. it is ~o-'~o-~, a~:-~e.~ to remain  in ~oree at' the or~g~nal~ _ schedule of  benefits 
over a period .~×~d4~,~,~_~o five ,v~ss-s~ _ , subiect, onty_ for the payment  of  spec- 

i!ieG lDreiTi iu.n] S 

2. ~'- m i n i m u m  " ~ ~x~e nrem~um rot any F o l e y  ),ear after the f i f i h  {s tess than the 
tabular  cost of  insurance based on i980  CSO mortal i ty  with or without  
t en-yea :  select r'i~ctors or another fao!e' ~ subsequent ly  adopted for this 
purpose. 

T!~'~ secondary gua~-snt~ :oeriocl is the ]onges~ ner iod the policy is guar- 
a - ' -  A ' "  * ~" t o  ~f n~ee~; to ren~.ain in ~cree subiec~ omy a secondaiw, guarantee, a a guar- 
antee • . :  , - o e a nenoo~ is e×tene.ed after issue, . . . . . . .  r ~ n w e e  fOr se~onoary guarantees mus t  
be recalculated fi'om issue ~ .... . . . . . . .  ~nue._. period. 

Specmec¢ p remiums  m'e guamnteec~ t o  ~ ~,~ _ xe%, the pol icy in force at the 
original schedule of  . . . .  ee~ems even tlsour~: ~ , . . .  ~_ they would  be insufficient i f m a x -  
k n u m  mortal i ty  and expense charges and m i n i m u m  interest credits were 
made. 
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Minimum premiums produce a zero account value at the end of the policy 
year when paid into a policy with a zero account value at the beginning of 
the policy year, based on policy charges and credits guaranteed at issue. 

24. Financial  Statement  P r e m i u m  E~Iements R e l a t e d  to  Rese rve s  

The formulas in this paper are generally based upon the assumption that 
premiums are payable annually at the beginning of the policy year. In prac- 
tice, the actual premium payment mode is often more frequent than annual, 
and a premium is sometimes paid before or after it is due. 

A. De~rred Premiums 

Mean reserves based on annual net premium payments at the beginning 
of the policy year overstate the reserves for policies with more frequent 
modes of premium payment. Therefore, a deferred premium adjustment may 
be made to correct for the overstatement of mean reserves. 

Deferred gross premiums are modal premiums that are due after the val- 
uation date and before the next policy a~:miversary. Deferred net premiums 
are the net premiums corresponding to deferred gross premiums. 

Deferred net premiums are to be based on the net premium for the type 
of reserve calculation (GEN, UNI, SEG, SA1, SA2, UCVP, DT, or EX) 
which produces the minimum total mean reserve. If the unearned tabular 
cost term, item (3) in formula 19-2, produces the minimum total mean re- 
serve, then use the tabular cost as the net premium. The net premium should 
be the deficiency basis net premium if the deficiency basis reserve is held. 

B. Unearned Premium Reserve 

Mid-terminal reserves based on annuaI net premium payments at the be- 
ginning of the policy year understate the reserves for policies with premiums 
paid to a date after the valuation date. Therefore, an unearned premium 
reserve is held for a portion of the period covered by the last premium due 
before the valuation date. The unearned premium reserve is equal to the net 
premium for the period from the valuation date to the next premium due 
date after the valuation date. 

The net premium to be used for determining the unearned premium reserve 
is based oil the type of reserve calculation (GEN, UNI, SEG, SA1, SA2, UCVP, 
DT, or EX) which produces the minimum total mid-terminal reserve or, in the 
absence of the tabular cost term, item (3) in formula 20-2, would produce the 
minimum total mid-terminal reserve. The net premium should be the deficiency 
basis net premium if the deficiency basis reserve is held. 
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The m~d-terminai reserve, £om~ula 20-2, includes a tabular cost element, 
term t3j. ~ ' The< ~aomar~ ~ cost element makes sure real me total reserve, includ- 
ing the net unearned premium reserve, is at least equal to the tabular cost 
for i~e remainder o£the current policy )'ear. I f  premiums have not been paid 
to the end 02 the policy year then t i is  term can cause total reserves to be 
higher than the required m i i m u ~  --the tabular cost to the paid to date. 

Co .Dss/~'>:o~:~is~s ~ (L%cofs)c~s~{) 

h{ean reserve methods and mid-te~s~inai reserve methods are based on 
receiF, t of  aii premiums due on or before the valuation date. I f  due premiums 
have not been received, ti-~en reserves are overstated. Therefore, a due pre- 
mium ac~ustment may be made to correct £or this overs ta tement  

Due premiums are premiums that are due before the valuation date but 
v, men nave not beez~ received by tne insurance company as o£the valuation 
date. Due net premiums are the net oremiums con'esponding to due premi- 
LiiT! S. 

When using mean reserve methodology, d:~e net premiums are to be based 
on the same net premiums as used to calculate de fen-ed net premiums. When 
using mid-terminai reserve methodology, due net premiums are to be based 
on the same net premiums as used :o calculate the unearned premium 
r e s e p v e .  

The iiabiiity get- premiums ti~at a:'e not due until a£ter the valuation date 
but which have been received by the compar~y and credited to the premium 
account be£;re the va!uation date is i-~eid as advance premium 1lability off- 
setting tlze asset o£ the easi~ received. This liability is based on the gross 
premium, not t!ae net premium. This definkion of  advance premium liability 
makes provision fbr all premiums received which were not due until after 
the valuation date, regardless o£ whether they were due before or aRer the 
poiic?; year-end. 

The formulas in the preceding sections of  these f%Knulas are based on the 
following assumptions: 
i. Net premiums are payable annually at the beginning of  each policy year 
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2. Death benefits are payable at the end of the policy year of death. 
Reserves based on these assumptions are called curtate reserves. 
Following are alternative assumptions for reserve calculations. 

B. Semieontinuous Reserves 

Semicontinuous reserves are based on the following assumptions: 
1. Net premiums are payable annually at the beginning of each policy year 
2. Death benefits are payable at the moment of death. 

C. Fully Continuous Reserves 

Fully continuous reserves are based o~zL the following assumptions: 
1. Net premiums are payable continuously throughout the policy year 
2. Death benefits are payable at the moment of death. 

D. Discounted Continuous Reserves 

Discounted continuous reserves are based on the following assumptions: 
I. Net premiums are payable annually at the beginning of each policy year 

with a refund of the unearned portion of the current year's premium at 
death 

2. Death benefits are payable at the moment of death. 

E. Formulas 

Reserve formulas reflecting these alternative assumptions differ from the 
curtate formulas presented. In general: 

Semicontinuous reserve formulas can be obtained from curtate formulas 
by substituting 

~ / fo r  M and C for C. 

Fully continuous reserve formulas can be obtained from semicontinuous for- 
mulas by substituting 

N for N and D for D when it represents a premium payment. 

Discounted continuous mean reserves can be calculated by multiplying 
the fully continuous net premium in the mean reserve formula by the interest 
factor d/g (the discount rate/the force of interest). 
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Sample %rmuias reflecting appropriate modif icaions  are shown below. 
They are based on the ffomnulas for segmented reserves with no options. The 
number  of  the corresponding curmte formuia is shown in parentheses as a 
cross-reference. 

E x p e n s e  Ailo',va~ece 

One-year ~en'n premium for benefi ts .  " '  orowaeu in first policy year 

25-i .  - , ~l:~! - o}7/<+~ 
(9-1 ) c(A~]) = O~.,.~ 

Net !eve] premium %r benefits in the first segmem 

(12-i)  ~ v~!,]~ u ' % l  - 

Net levei ;orernium ~'~or benefits in ,h~, ~rs" "~ segment excluding the benefits 
in the first poiicy year 

25-3. se<o.,~z~7 x U:%.,l ~ ~;><r-,~ ~, ° D;xl+e 
(12-2) ~ <A;.,.~,, = uVi,:~ ~ _ ~ O ~ b-]+d 

Renewal year equivalent !eve~ e_mo~mt 

25-4.. ~;~du.:i 
(9-4) ELAn,.1_=, = 7~1 +1 ;5-9 

- -  ~ ,,4~ [::1 + . ,  

Net 1eve1 annual premium on the nineteen-year premium whole life plan 
of  insurance for the renewal year equivalent l evd  amount 

25-5. 
(9-6) 

25-6. 
(12-3) 

JA[x] + 

]~/[.,:] I i - -  d\/[x]+20 
( . -Ms~W7~ is the Dsser of  the fo~]owing, but not bss  than zero: 

sEep , ruT  " - c(A~i)~ and 
< - Ix] + t ) 

Fi~'st S e g m e ~ t  

Base premium t'or the first segment 

25-7. c)//tq - c.a//f.~>~ + ( a - b ) S e a ( A )  ° Di. 4 

(7; [x]+d 

+ uUCG ° D~l+~ 
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Net premium for the first year of  the first segment 

25-8. ~PSea(Atxl) = wPSeC(AE~2) - (a -b )seG(A)  
(12-5) 

Renewal net premiums within the first segment 
For all t within the segment: 1 < t _< d 

25-9. ~PSUC(AE~l) = BPSea(A[x]) ° tR~ ~ 

(12-6) 

Segments after the First Segment 

Net premium for the first year of  a segment after the first segment 
25-10. 
(12-7) 

,+lps~o(-~x3 ) = cMtx>k - cfll4txl+~+ d + e+aUCF~" D~>k+ u -- ~UCV~" D~x~+ ~ 
(dv~x> - J~x>k+d) / ,+iR~ c 

Renewal net premiums within a segment after the first segment 
For all t within the segment: k+ 1 _< t <_ k+d  

25-11. - ,R2 G 
(12-8) 'PSEG()-Ex1) = k+lPSe~(A~2)" RGa 

k + l  x 

Terminal Reserve 

25-12. ,PSEG(A~x~), ~ 
(12-9) 'RS~G(AE~1) - ~7?(~7~- 

25-13. ~-1 
(12-10) azsuGc-X -~= ~ . ~+,RSZ~c(~E~l) c¢ v v*[xl+tJ D[x]+s 

s = t  

25-14. ccT/E,>, - dVSea([4r,,>,) 
( 12-11) * Vs~G(At~1) -- aPSEG( A I~1)" 

D[x]+t D>1+t 

Mean Reserve 

25-15. /14VSea(A~l) = 0.5(,_lVS~a(At~) + ,VSe~(A~1) + JPseG(74~)) 
(12-12) 

Mid-Terminal Reserve 

25-~6. Iw~(~E~ ~) = o . 5 ( , _ , w ~ ( ~ )  + Y~%AE~)) 
(12-13) 
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ocenen< p r o v i d e d  in first  p o l i c y  y e a r  O n e - y e a r  temn p r e m i u m  i b r '  - "-~ 
- -  7 -  

2 5 - i 7 .  =~T x ~A/< ° c-/~-xl - d ~ ] + t  
(9-1)  cv,-~xlj = . y 1--~[x ] 

N e t  ]evel  p r e m i u m  r%r benef i t s  in  the  f irst  s e g m e n t  

2 5 - ! 8 .  ~ - z!~( <iUCY~ c j ~ [.:1 _u , S E O ' ~ ; V L ( A  5, = Cy" [x] ;-d ° ~ [ x ] + d  
( 1 2 - i )  ' !-]V:E.i~ -7, - -  

N e t  l eve l  p r e m i u m  for  benef i t s  in d~e :first s e g m e n t  e x c l u d m g  the benef i t s  
in the  first  p o l i c y  y e a r  o f  t ee  -first s e g m e n t  

- -  w . 

25-19 .  ,',d - + " ' ~  S E G D ) V L f  d k = (>  rs]+ t c / ~ ' b l + a  d ° t - ,  ~ x ° DfxJ+d  

R e n e w a l  3,ear e q u i v a l e n t  l eve l  a m o u n t  

25-20 .  ~ (7/) ~ ~[x]  + [ 
DTL/ .  ~ = __ 

(9-4-) ~ "~~- JL~, ~, -- k4).,.] ...... 

N e t  l eve l  a n n u a l  prenqimm~ on the n i n e t e e n - y e a r  p r e m i u m  w h o l e  l i fe  p l a n  
o f  i n s u r a n c e  % r  the r e n e w a l  y e a r  e q u i v a l e n t  l eve l  a m o u n t  

2 5 - 2 i .  5~:.:> ~ 

(9-6)  '~£(Ai-"i+') = ~ ~ ° J'l[..~;, - '~i.+-2o 

( a - b ) ~ - ° ( / )  is the  l e s se r  of" the  f o l l o w i n g ,  bu t  no t  less  than  zero :  2 5 - z 2 .  
(12-.B) 

s'%m';-(AD, > ~) -- ~(Z,.~), and  

D~Tf A ~ - - / - -  ", 
1,9 ~ ~ t ~ [ x T + ! )  - -  Ct/- j [v}) 

First Segment 

B a s e  p r e m i u m  for the  first  s e g m e n t  

25-23 .  - -  . - -  cf~t~ - c/TS]_~>j -i- (a-D)sSG(A)oD>~ + dUCV~oD[x>d 

N e t  p r e m i u m  for  the  f irst  yeas" o f  the first  s e g m e n t  

25-24 .  ~Psec(Ai~l) = a]ss'~c(Z~l) - (o~-b)S£c(A -) 

(12-5) 
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Renewal net premiums within the first segment 
For all t within the segment: 1 < t <_ d 

25-25. ~s~c(AExa) = ~PSEG(ALx?)'/R]c 
(12-6) 

Segments after the First Segment 

Net premium for the first year of  a segment after the first segment 

25-26. 
(12-7) 
~+~sEG(~Ex] ) = CJl4[,l+k -- cJVIEx]+~+d + k+dUCVx'__ D[x]+k+u - ~UCVx "DEx>k 

Renewal net premiums within a segment after the first segment 
For all t within the segment: k + 1 _< t 2< k + d 

25-27. ,Rx GG 
(12-8) ~sEG(AE;]) = *+'PS~C(At~])'k+~R]a 

Terminal Reserve 

25-28. - -- fsEG(A[~l) 
(12-9) fls~G(AE~I) = B~Se~(~[~]) 

25-29. ~-1 
(12-10) cNsEG(A[x]+,) = ~ D~>,"  i+sRSEG(AEx]) 

s = t  

25-30. c~[~]+, ~-sEG(][x>,) 
( 12-11) *T:seG(A[xa) - ~sEG(A~x]) " 

Mean Reserve 

2 5 - 3 1 .  = + 

(12-12) 

Mid-Terminal Reserve 

25-32. dr-psE~(AExl) = .5(,_,~£~(Ar~;) + j~se~(~])) 
(12-13) 

Note: 25-31 and 25-32 are equivalent because premiums are payable con- 
tinuously. 

H. Discounted Continuous Formulas 

These formulas are identical to the fully continuous formulas except for- 
nmla 25-31, which becomes: 
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25-33. ,~.4;Ssv;u<.-? , = <, ns,,u,7 ,. Zks~<;~ J + d 

ci/8 is an interest 7%ctor: the discount rate/the 9orce of interest 
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Sec t ion  or  F o r m u l a  N u m b e r  Regerences  

~4 ali co ; : s i s ten t  wi th  i2  
4 !4-~ i4--4 ,~ ~" !4 -7  >'~;-t.o~._~"~'~S 

i5  al{ h , iFt :dDi,  6D2;  cons i s t en t  wi th  12 

!6  a!i SVL:5  pa rag raph  2; cons i s t en t  w i th  12 

i 7  A S : / L : 8  p a r ag raph  
17 ~ [,~!n.oD, 5B, 5E 

i8  ! 8 - i  b~v ~. o) p a r ag raph  
! 8 ~ 8-2 k,/:i R :6A 
,o  i 8 -2  no te  h,,'~p~.ou, ~.,s~ 
i8  !8-4- , . . . . . . . .  c~ 6 ~  ;,/:_X.oA, oD,. .~ 5D; SVL:5  p a r a g r a p h  2 
i 8  !8 -4  note  _',4a:o~.. o 

.i 9 i ~-2 ~' ~ SVL:8  p a r ag raph  ] 
'~'~ _i 9-2 h/.R: 5A,. oc." 

] O  "p ~ , ' r p . A  , ~ " "  i> . , ~ - _  n o t e  b / : P ~ . u G ,  oia 
2 0  L ~ ¢ ~-*" " / " ~ ted / ~ £ 19 ~ , - ,  :v2x.oz~, u p ,  o h ,  coD; S VL:5  pa r ag raph  2 

2 ( ' ,  ~ i ,, . ~ 7. >-4- no te  kdR:6E,  6F 

20 20-~ SVL:8  p a r ag raph  ! 

20 20-2 i%/{R:6A,_ o~Fr" 
20 20-2  no te  b~R:6C~, 6 ~  
20 ~'- s .4u-:. [V{R:6/~, 6B, ~ "~'" o.~, o~,, SVL:5  p a r a g r a p h  2 
20 20-4. note ]V[R:6E, 6F 

z ~'~ A ~,"r R" :-G 

2 i  B 'r i &.¢,~ O £ - i  

22 A, "~ . . . . . .  I /_K.OS 

22 R i ut :oi" 

22 C 2~/7 R ' 6 v  ~ . . . . . . .  , .ou, & cons i s t en t  w i th  l0  

23 ~" ?dR:7  d~±i 

24 ~' 

A d v a n c e - ~ - ~  ; - m  iiabfiii-v is ~ ~ a ~ m p ~ m ~ . _ ~  . ci~m~c~ in the Li~% ~ o ~  p a n y  A n n u a l  State-  
meri t  Han~ooo~,  an d  the A n n u a i  S t a t emen t  Ins t ruc t ions .  R e c e n t  N A I C  
A n n u a l  S t a t emen t  Ins t ruc t ions ,  howeve% p ro v i de  i n c o n s i s t e n t  def in i t ions ;  the 
l i ab i l i ty  (on  page  3) c o n t i n u e s  to be  def ined  as in this pape r  bu t  for  r e v e n u e  

g r -  . , -  
( i n  Exh ib i t  i )  a r ev i sed  d e n n m s n  exc ludes  a d v a n c e  p r e m i u m s  due  af ter  the 
va lua t i on  date in the cur ren t  po i i cy  ",/ear. ~ TM is u n c l e a r  h o w  this i n c o n s i s t e n c y  
ls s u p p o s e d  to be  reconc i led .  

" - ' the  r ev i sed  " ~ :~" - is ..... d and  n " d e n t a t i o n  ..... . a ne t  u n e a r n e d  p r e m i u m  rese rve  is 
he ld  for .p remiums due a~er,~ - ehe v a l u a t i o n  date ins tead  of" an  a d v a n c e  (gross)  
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premium liability, then income will be in-tmediately recognized to the extent 
of  the premium loading. This acceleration of  income is inconsistent with the 
nature of  statutory accounting. Per Actuarial Standard of  Practice No. 10, 
subsection 5.6.8, this income should not even be recognized under Generally 
Accepted Accounting Principles until the premium is due. 

In this paper the historical definition of  advance premium, which is based 
on the premium due date in the insurance contract, continues to be used. 
Revised calculations of  premium elements will be necessary to implement 
a revised definition of  advance premiums;. 
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