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SPECIFICATIONS FOR CALCULATING
LIFE INSURANCE POLICY RESERVES
UNDER SECTIONS 5 AND 8 OF THE NAIC STANDARD
VALUATION LAW AS AMPLIFIED BY THE VALUATION OF
LIFE INSURANCE POLICIES MODEL REGULATION

PETER G. HENDEE

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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3. Option 2: the basic segmented reserves at the end of each segment are
equal to the cash surrender value.

C. Unusual Cash Value Pattern Reserves

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 redetermined, 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 of 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 vear, 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 of a recalculated basic reserve over
the actual basic reserve. The recalculation of the basic reserve is to be made
as specified in the model regulation.

CASH SURRENDER VALUES

The model regulation requires the total 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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APPLICABLE CALCULATICNS

This paper inciudes criteria for determining which types of reserve cal-
culations apply to a policy. For a policy with level premiums and benefits,
eserves (other than deficiency reserves) are determined using only the gen-
erally applicable calculation from SVL section 5.

If premiums and/or bem,i’z; are nonlevel, then the model regulation spec-
ifies the calculation of basic reserves. In ‘Jns case, the basic reserves are
generaliv the greater of the unitary reserves and the segmented reserves and,
if applicable, the unusual cash value pa’ztem reserves.

Cnce the generally applicable reserve has been determined for a level
policy or the tsasm reserve an d any vnusual cash value pattern reserve has
been determined for a nonlevel po‘iicy, it is necessary to calculate any ap-
plicable deficiency reserve. There are two sets of deficiency reserve proce-
dures. The procedures SYL section 8§ apply to level policies. The
procedures in the moue* regulation apply to nonlevel policies.

Per SVL sections 5 and 8, as amplified by the model regulation:
© The minimum reserve for 2 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

© The minimum reserve for a nonlevel policy is the greatest of the total
basic and deficiency reserve and, as appl 1cable, the unusual cash value
paitern reserve, the deposit term reserv
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3eter~r~ina’cion of terminal reserves.

sed in the determination of interim
reserves. These m?:tiers are addre Qseé ’oy reserve calculation formulas in
these specifications.

In general, the formulas in this p ";Pr are based on the assumptions that
premiums are payable annually at the b ng of the policy year and death
benefits are payable at the end of the poli y r of death. This is generally
referred to as a curtate calculation. Formulas ‘h“‘t are based on other as-
sumptions are presented at the end of this paper.

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

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

Thesc 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 meodify 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 reserves 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 any 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 intc account, when appropriate, the requirements of
the model regnlation.

FORMULAS

1. D@ﬁ’wiii@%s

ms swmo n uams dﬁﬁ‘l tions of generally used terms. Additional terms

1-1. X =

1-Z. i = i years

1-3 7 = Premium J '/'ing period in years

1-4 k Number of policy years before a segment begins

1-5 d = ZLength of a segment in years

-6 va = Ultimate probability of death for SVL section 5 re-
serves—basic, et al. (See section 7 on p. 221.)

1-7 e =  Ultimate probability of death for SVL section 8 re-
serves—aeficiency (See section 7 on p. 221.)

1-8. SF. = Select mortality factor for issue age x, pohcy year ¢

1-9. G = gq,.,%. 58, = Select probability of death for issue age

X, p olicy year ¢
{Sce section 7 on v, 221.)
{»q - 18 the seiec robabﬂu‘y of death for basic, et
al. reserve calcy EaL ons)
{44 18 the select probability of death for deficiency
gserve f‘aiC‘L"ﬁ LAOHS)

-10. GG, = The guaranteed gross premium payable in policy year
¢ for issue age x. This excludes any policy fee which
is level over the entire premium paying period and, by
ustor, excludes substandard extra premium. A non-
evel 1 “hcv fee, including a one time policy fee, is
inolad ed in guaranteed gross | premium.

-1, 8G. = The scheduled gross premium payable in policy vear
¢ 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 cusiom,
excludes substandard extra premium. A nonlevel pol-
icy fee, including a one time policy fee, is included in
scheduled gross premium. For universal life insurance
policies this is the smallest premium that will keep the
policy in force at the original schedule of benefits.

() T

[
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1-12.  ,RSC = ,GG/,GG, Ratio of the guaranteed gross premium
payable in policy year ¢ to the guaranteed
gross premium payable in policy year one
for issue age x.

1-13. 4, = Initial amount of insurance (death benefit) per unit of
coverage in policy year ¢ for issue age x.

1-14. A4, = Average amount of insurance per unit of coverage in
policy year ¢ for issue age x.

1-15. EC, = Endowment or coupon payable at the end of policy
year ¢ for issue age x.

1-16 LV = QGuaranteed cash surrender value available at the end
of policy year ¢ for issue age x.

1-17 LUCYV, = Unusual guaranteed cash surrender value at the end of

policy year ¢ for issue age x. (See section 4 on p. 219.)

1-18.  ,SC, = Surrender charge in policy year ¢ for issue age x.
1-19. 4 = Reserve interest rate.
1-20. = Nonforfeiture interest rate.

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

1-21. Vg = Generally applicable reserve (as defined in the first
paragraph of SVL section 5) at the end of policy year
t for issue age x.

1-22.  Vp@ = Unitary reserve (as defined in the model regulation) at
the end of policy year ¢ for issue age x.

1-23. V&G = Segmented reserve, using no option, (as defined in the
model regulation) at the end of policy year ¢ for issue
age x.

1-24. Vg = Segmented reserve using option Al, unitary reserve

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

1-25. 3¢ = Segmented reserve using option A2, cash surrender
value grading, (as defined in the model regulation) at
the end of policy year ¢ for issue age x.

1-26. V%" = Unusual cash value pattern reserve (as defined in the
model regulation) at the end of policy year ¢ for issue
age x.

1-27. VT = Deposit term reserve (as defined in the second para-

graph of SVL section 5) at the end of policy year 7 for
issue age Xx.
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Each policy year ¢ after the first policy year will be the first year of a
new segment:

3-1.
PREMIUM MORTALITY
RATIO RATIO
. GG
if (RS > afm+e-1 for2<¢<n
—REC d9pxy+ 62

If the premium ratio does not exceed the mortality ratio then policy year
¢ continues the old segment, it does not start a new segment. If 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., dmrel 4001, or

a9y + -2
3.3, et 0.01, but not less than 1.00.
a9y + -2

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

4. Unusual Guaranteed Cash Surrender Values
A guaranteed cash surrender value is unusual:
4-1. if CV, > _CV, + (L.1 - ,8G) + (1.1 - i - (_,CV, + SGy)
+ (.05 - 8C)

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

42, ,UCV, = [V, if CV, is unusual.
4-3..,0CV, = 0if CV_is not unusual.

5. Determination of Segments for Unusual Cash Value Patiern
Reserves

If a policy contains 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.



the first year of an unusual cash value

'@o'é:v‘/ year will be the first year of an
the guara ed cash surrender value at the

n unusual gusranteed cash surrender
alue at the cnd of the preceding
¢ cash swirender value, then the

year t

?dl"‘AzL@CQ Ce

value segment, it does not start

UM reserves
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assumed ending date is the earliest policy anniversary, d, 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 motr-
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 valuation mortality
tables are published in the Transactions of the Society of Actuaries, Volume
KXKXXIIL. Its smoker and nonsmoker versions are published in the TSA4 1982
Reports.

SVL section 4 permits ten-year select mortality factors. These factors are
published in the Tranmsactions of the Society of Actuaries, Volume XXXIIL.
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 afier 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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A. No Seleciion

When using mortality without selection:

1 , — o
T-1. WG = oYpa g.. for all ¢
B. Ten r Moriaiiry Selection Frciors
10SF. = Ten-year selecticn factor for issue age x, policy vear ¢, pub-
t X *

lished in the Transaciions of the Society of Actuaries, Volume

For the ‘-:en—year select factors, use the published values for the first ten
policy years. All factors equal 100% for policy years after the tenth.
poucy v I vy

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

When using the ten-year select mortality factors with no selection after
the first segment:
T-30 G = aGpge = Gewr 1 1057 for0<¢r<d-—1

7- =g, fort2d

RRS

17£}[x}+r o (19;\-34»;

" o~

When using the ten-year select mortality factors with selection after the
first segment:
7-5. 4 e a@ e T G T +1105F, for all ¢

(Note: For ¢ > 10, g = 4Guge = G Decause . 105F, = 1.00)

C. Model Reguintion Morializy Selection Factors
BVSF, = Base Valuation Selection Factor for issue age x, policy year ¢,

published in the appendix to the model regulation.

The manner in which the select factors introduced by the model regulation
may be used is different for basic reserves and deficiency reserves.

Model Regulation Meriality Selection Factors for Basic Reserves. If the
model regulation factors are used for basic reserves, they may be applied in
either of the following two ways.

1.  Use 150% of the model regulation factors:

7-6. SF. = 150 BVSF /100, but not greater than 1.00 for all ¢

2. Use 150% of the model regulation factors for the first ten policy years
then lincarly grade to 100% at policy year 16:
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7-7. SF, = 1.50 - BVSF /100, but not greater than 1.00 for £ < 10
16—¢ =10
-8. =——- SF, + —- 1.
78 SE 6 SRt 00 for 10< <16
7-9. SF. = 1.00 fort> 16

b3

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. WGaee = Gorr * S, for0 £t <d~-1
T-11. e = Gers fort>d

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

T-12. oqugee = Qe * SF, for <r<d-1
713, ges = Gurr * s 10SF, for > d

Model Regulation Mortality Selection Factors for Deficiency Reserves.
If 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 /100, but not greater than 1.00 for all ¢

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. ,SF, = 1.20 - ,BVSF_/100, but not greater than 1.00 for r £ 10
16—t t—10
7-16. SF, = —— - | SF_+——-1.00
6. (5F g TG for 10<7< 16
7-17. SF, = 1.00 for t 2 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:
T-18. (Gug+e = Gore * 1SF, for 0 £r<d—1

T-19. 4G = G fort=d
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When using the selection factors in the appendix to the model regulation
with selection after the first segment:

7-20. Gue: = Gy oo SF for 0 <¢<d—1
721, s = Gess* 121 10SF, for 12 d

The length of !3(‘1*'(:3/ segments 1s determined using the valuation mortality
rate for deficiency reserves, as described in section 3 of this paper. Defi-
ciency reserve mortality should be determined in the manner described be-

fow for this purpose.

i o, P fapy Sy gy
e few wy S@ieciienn Saciors

Use formula 7-3 to determine deficiency reserve mortality for determining
the length of the segment

F. Model Reguinsion Moriaiity Selection Fartors

ing the @ngm f the first segment.

After the len has been determined based on
select mortality calculated as specified m D, E or ¥ above, then the length
of s;bseqw t segme;is can be determined based on select mortality cal-
culated u d and the appropriate formulas for the deficiency

A
reserve v ai‘ d‘dom mortality rate as specifie d in &, B or C above.

GQ
=
=
92}
<<
B,
o

]
Q
5

& Reserve Building Blocks

Various definitions of traditional commutation functions,

may be f(}und 59 actuari 1 literature, including the following publications
listed in th i \ctuaries 1983 and Jordan 1975. The
following formulas rray ?:;e used:

('D
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The mininrum valuation standard for inferest, per SVL section 4, is not
affected by the model regulation. The valuation interest rate for a pohcy i8

level for the life of the policy.



SPECIFICATIONS FOR VALUATION MODEL REGULATION 225

8-2. [, = radix (number of lives at age zero)
8-3. d. = I - q, (number of deaths during age x)

The ¢, in formula 8-3 is ,¢, when calculating SVL section 5 reserves and
+g. when calculating SVL section 8 (deficiency) reserves.

8-4. L., = I -4,
8-5. Dy, = vl
w = (x+1+1)
6. Ngw = L Dy
8-7. C[x]—z = yx+itl . d[x]ﬂ
w=(x+i+1)
8-8. M[x]+[ = ; C[x]+t+s
8-9. l—)[x]ﬂ = (D[x]+t + l)[Jc]'H*'l)/2
8-10. —[x]+t = (Naw T Npgun)2 = Negre = (Dpg-/2)
8"11 E[x]+z = C[x]+t ) (1 + l‘)l,"Z
——__ o—(x+r1+4)
8-12< AJ[x]-H‘ = ZO a[x]+l+s
n—1
8-13. GN[x]+t = Er D[x]+s RT.S
_ n—1
8-14. A = E: Do v 14y
m—1
8—]5 G,M[x]ﬂ = g{ [C[x]+s ‘ s+l'AAx + D[x]+s+1 ° 5+IECX]
. m—1
8-16. GM[th = - [C[X]+S cadd, + D[x]+s+1 : s+1ECx]
m—1
8-17. ooMpge, = Z Cigs * s+1dA,
o m—1
8'18. GDMX]+f = EDC]‘*'S * 3+1AAX
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10. Generally Applicable Reserves

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

A. Expense Allowance:
Net level premium
My
Vi

Net level premium for benefits after the first policy year

10-1.  osNpy =

NI} GMx]+1
10'2. 2 PE\% 1
G]v[x}+1

(= 0 if the policy’s premium paying period is only one year)
10-3.  (a—b)%"V is the lesser of the following, but not less than zero:
CENPML. L~ Cpg» and

19PAM+1 - Ciy

B. Net Premiums:

Base premium

My + (a—b)* - Dy

10-4. oEN
5
N
Net premium for the first year
10-5. PG = GEN — (a—Db)eEN
Renewal net premiums
10-6. PGV = GPEEV- R fort > 1

C. Terminal Reserves:

GEN
10-7. RO = P

GEN
5P

n—1
- 2 - o GEN
108 NG = L Dyge, bR
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Renewal net premiums
11-6.  PE = pPYT- RSCfort>1

C. Terminal Reserves:

UNF
11-7 rRUN[ - £ﬂ~
. L -
P
n—1
U8 N@, = L Dy (R
UN{L
11-9 Ui = Mg — UM GI_.VM
- ] D 5 D
[x]+¢ {x}+1
D. Mean Reserves:
11-10. MVET = 5 (,ﬁlV[%;‘]“” + Ve + ,P[%W)
E. Mid-Terminal Reserves:
=11 gygr = 5 (HVL?QJW + e

12. Segmented Reserves with No Option

The model regulation defines the calculation of segmented reserves.
Segments, for this calculation, are defined in section 3 of these formulas.

A. Expense Allowance

Net level premium for benefits in the first segment

GM[x] - GM[I]—Fd + dUCVx ) D[x]+d
GN[x] - GN[x]—‘d

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

12-1. ssopyt

12-2 SEGPML - CrM[x]H - GM[x]~‘rd + dUCVx : D[x]+d
. [x]+1
G]v[x]ﬂ - G]V[x]—i—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)
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12-3. {g—5)%9 is the lesser of the following, but not less than zero:

SEG 12N P

SRS T Qs DG
DF _ "

194 Er\]: i Cla

PP 4 yE T o °
{G—b)*0 « Dy -+ JUCV, = Dy

I _
ot “’7(;;] oV l+d

T o 111t e the frer ey v +1
Net premium for the first vear of the first segment

H segm ent

e Do e
C Z‘\T@’ £ ’””/22?/%23 §6’gﬁ&2,ﬁu/5 5:7/72‘125"’ e ieysy Segmemz:
Net pren frst year of cach segment after the first segment
oy DSEC -
12-7. P8

My, A e Vi D

bk

Y
[NCAES

Renewal net premiums witl
For all ¢ within the segme

st segment

n—1
y by ™ ;
12-10. (;1\/5“7 = ‘_Zu Do I«w‘J\?LC
==
SEG
12-11. 5 = S50 5 e
i 2l
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E., Mean Reserves:

1212, MVEe = 5 (VS + VP + PR

F. Mid-Teriminal Reserves:

12-13. V356 = 5(,_ VG + ke

13. Segmented Reserves with Option Al-—Unitary Reserve Grading

The model regulation defines the caiculation of segmented reserves.

Segments, for this calculation, are the same as for segmented reserve
calculations; see section 3 of these formulas.

The variable V)7, where used in this section, may not have a value less
than zero. And if UCV, is greater than V3" then use UCV, instead of
yysa,

A. Expense Allowance:

Net level premium for benefits in the first segment

SAIPNL = GM[x] GM[YHI + [ﬂ 'D[x]ﬂ!

[x1
* GN[x] GN[x]+d

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

13-1.

GM[x]+1 "_ GM[x]m + deJj{]w ° D[x]+d
GN[11+1 - 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)

13-2.  SUPN, =

13-3.  (a—b)** is the lesser of the following, but not less than zero:
P, — ¢y, and

19PE[X]+1 — (i

B. Net Premiums—Iirst Segment:

Base premium for the first segment

GM[x] - GM[x]+d + (a—bys" - D[x] + V[x] : D[x]——d
[x] G]\][x]i—d

13-4, psn
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[N

Net premium for the first year of the first segment
— DBSAl o BYNSAL
13-5. P = P — {a—D)™

Renewal net premiums
For all ¢ within the segment: 1 <7< 4

IS DSAT — DS54l . PGE
13 & x BE (5] Ay

o

C. Net Premivms—Segmenis ﬁﬂw ihe Fivst S Segmeni:

Net premium for the first year of each segment after the first segment
2 aAg — Ag . S UNI o — FUNI »
13-7. Mg T Mgrse T e 8 Drgiina = WV Dy

JaRtag / _ GG
C‘\'[x i ‘/m+, H//‘/k RS

Renewal net premiums within a segment after the first segment

For all 7 within the segment: i+1 <7 < k+d

13-, Py = Pu-

D. Terminag Reserves:

P
o Ry &Il
13- R34t =
3-9. Ay DSAL
Pt
=1
AN
-10 AJSAL = /i3 . 72541
13-10. AV Lo Doy X0
s=1
e 7541
P P A
13-11 ¥sal = SR psn, G
e ~ 1! [
e Ixi+r
E. Meawn Reserves:
_ ALTTSAl = 5 TrSAl Sal L DS/I\
13-12. MV S+ v )
F, Iid-Terninal Reserves:
1 7I7541 — g (iS4l oL sANY
13-13. oA i ) “\I*I/LY] i /P/v/\j }

14. Segmenied Reserves witlh Option A2—Cash Surrender Valuwe
Grading
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.
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A. Expense Allowance:

Net level premium for benefits in the first segment

GM[x] — (M[x]+d + CV, - D[x]+d
GN[x] - GN[x]+d

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

14-1.  sepw =

GM[x]-H B [x]+a’ + CV D[x]+d
[r]+l GN[vc

(= 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)

142, sepy., =

14-3.  (a—b)% is the lesser of the following, but not less than zero:
sa2pak . — ¢, and
wPEga — Cy
B. Net Premiums—PFirst Segment:
Base premium for the first segment

Mg = Mygea + (@~ Dy + CV, - Dy

14-4. 42
o Nx] - GN[x]+d
Net premium for the first year of the first segment
14-5. P32 = 42— (a—b)y*

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

14_6. %2 = BPL[SxA]Z ° ngG

C. Net Premiums—Segments after the First Segment:
Net premium for the first year of each segment after the first segment

GM[x]+k - GM[x]—HH—d T dCV D[x]+k+d — LV, D[x]ik
(GN[x]+k - G]V[x]Jrk-i-d)/k-HRxGG

14-7. P2 =
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1
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o
E, Megn Reserves:
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[ERVE RO 157 (‘ x5

fter the first segment

unusual cash va
usual gwarameea caSﬁ aa

Segments are
reserve calculat

Net level premiwm for benefits in the f

1525 UCYP DNL —
15-1. P

Net level pre
in the frst pOLcy year

the policy has a’t least one unusual
defined in section 4 of these formulas.
wal zero if ?;he policy has no un-
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for segmented

irst segment excluding the benefits
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15-2 vevepaL - GJW{X]H - (M[x]+d + dUCV[x] : D[x]-‘.~d
. fx]+1
sz[x]—H - ij[x]—kd

(= 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)Y®" is the lesser of the following, but not less than zero:
VCVEPNL.,  — ¢y, and

19PE[x]+1 - (O

B. Net Premiums—First Segment:

Base premium for the first segment [Note: (a— £)Y"” must be determined
based on the length of the first segment which ends at the first unusual
guaranteed cash sorrender value.]

GA/[[x] - Gﬂ4[x]+d + {a—Db)verr D[x] + UCV, - D[x]+a’

15-4. WP =
GN[x] - GN[x]+d
Net premium for the first year of the first segment
15_5. 1I)fJJC]CVP — BPE;]CVP — (a_b)UCVP

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

. - ucve . R GG

C. Net Premiums—Segments after the First Segment:

Net premium for the first year of each segment after the first segment
15-7. PP =
Mg — Mugiesa T waUCY, D[x]+k+d — UCV, - Digis
(GN[x]+k - GN[x]+/ci~d)/k+1R§;G

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

15-8. tPUCVP = pucrp ﬁ_

[x] - k+11 [x]
wriRYC

D. Terminal Reserves:

il

veve = 2B

15-9. L = -
[x]
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B. Net Premiums—Through Assumed Ending Date:
Base premium

GM[;‘] - W[L]Td + (a—bh)PT - D[x] + CV - D[x]+d

16-4. or =
GI\][X] - sz[x]+d
Net premium for the first year
16-5.  PEI = PRI — (a—b)""

Renewal net premiums
For all ¢ through the assumed ending date: 1 <z<d

16__6~ DT = PDT . GG

{x] B [x] x

C. Netr Premiums—Afier Assumed Ending Date:
For all ¢ after the assumed ending date: # > d

16-7. PT = 0

D. Terminal Reserves:

o
168. Rz = L

[x]

d—1
169.  NET, = ;E%D[x]ﬂ-mRETfOrrt<d
16-10. NEf,, = Oforzzd

For all ¢ through the assumed ending date: 1 << d

1611, por = an = Miea = LVt Do
D[x]—i—z
DT+
- BP[‘;]T ‘ D[X] :
[x}+2

For all ¢ after the assumed ending date: ¢t > d
16-12. yor = 0

E. Mean Reserves:

16-13. MVE] = .5 (VRf = VT + PR

237
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F. Mid-Terminal Reserves:
P “ 4 PRe o ~ T - N
16-14. [V = 5. 7F+ VD)
The calculation of éntcrim deposit term reserves, as shown above, is not
identic 81 LO the procedures in Sgpiety O’F Actuaries, 1983, The methodology

is paper is preferred because it does not mix terminal reserves

fmm a‘ ffere 1'[ ’{yb@c oi’ reserve cal sui ions to produce an interim reserve.
; sed for each type of reserve calculation

based on its own terminal reserves. ”z's reserve consistency has the advan-

tage that related finan elements, such as those based on net
premiums, can be property z’c‘za’tec& to the reserve held

.a

Some valuation systems use deficiency reserve factors to produce an ad-
diticnal hiability equal to the value of the premium deficiency in future policy
years. Any defici in the current policy year is addressed in the “cost of
collection™ labilit is 1 dure is not followed in this paper.

in these specif ficiency reserves are calculated as the excess, if
greater than zero, of a recalculated reserve over the originally calculated
reserve. This caiculation includes provision for all deficiencies after the val-
fuding ¢ . Lmn the current policy year.

uation date, incly
V.. is the origix inal reserve.

5/ . is the same terminal reserve recalculated on a deficiency reserve
basis.
DEFICIENCY BASIC
RESERVE RESERVE
BASIS BASIS
7.1 Terminal Oxcess = £, = 2J - 7 i
17-1, Terminal Ixcess = £ DV Vi but not less

A, Level

Deficiency Reserves Trigger

The deficiency calculation apz rel policies if, in any policy year,
the guaranteed gross premium is less than th /aluaaon net premium cal-
culated using the minimum valuation szanuards of mortality and interest.
This condition is met:

17-2. i GG, < PG for any ¢ irom | through a.
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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 to the generally applicable reserve
formula defined in SVL section 5, the recalculated reserve, DV, is de-
scribed in SVL section 8. The recalculated reserve is consistent with the
originally calculated reserve, ,J/,;, except:

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

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

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

Lesser of P, and GG,
BP[x]

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, ,GG,, may include policy fees. This includes
level policy fees, which are excluded per the definition of ,GG, and are not
used in the general reserve calculations. It also includes nonlevel and one
time policy fees, which are included in GG, and in general reserve calcu-
lations.

173. R, =

B. Nonlevel 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 the 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 mortelity and the minimum valua-
tion standard of interest. This condition is met:

17-4.  if GG, < P%, for any ¢ from 1 through #.
If this condition is not met, then the deficiency calculation does not apply,
and the deficiency/excess reserve is equal to zero.

Deficiency Reserves Calculaiion

For unitary reserves and %g‘n ited reserves—with and without options—
the recalculated reserve, DV, is described in the model regulation. The
recalculated reserve is consistent wu‘n the originally calculated reserve, 7,
except:

1. The minimum mortality 1 rse‘rm itt 6& for deficiency reserves is used, which
may be different from the moriality used for the originally calculated
reserves;

2. The minimum valuaﬁo ’L rest
the interest rate used for the or g ﬂaﬁ/ calculated reserves; and

3. Guaranteed gross premiums are used instead of net premiums when the
guaranteed gross premiums are less 'a’n the corresponding net prermiums.
This adjustment may be accomplished by replacing formulas 11-7, 12-9
13-, and 14-9 for &, ”w‘in formula 17-3. The other formulas do not
change, but they are based on the deficiency reserve standard of mortality
and the minimum valuation standard of interest.

For deficiency reserve calculations, 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 calculations. It alse includes nonlevel and one time
policy fees, which are included in GG, and in basic reserve calculations.

Deficiency reserves are not applicable to unusual 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

¢ 18 used, which may be different from

,.,.

if the length of the first segment as determined for segmented reserves is
not greater than five {5} yeas 18 ﬂ en gross premiums do not need to be sub-
stituted for net premiums during the first segment when calculating unitary
deficiency reserves or segment i deficiency reserves.

* Based on the type of reserve calculation (UNI, SEG, SAI, or SA2) that produced the basic
reserve and calculated using the ceficiency 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.

~rﬁiforlﬁzﬁai

17-5. R, =
)
and
176, R = Lesser of P, 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.

Mean Reserve

MV, is the originally calculated mean reserve.
DMV, is the same mean reserve recalculated on the deficiency reserve
basis described above.

DEFICIENCY BASIC
RESERVE RESERVE
BASIS BASIS
17-7.  Mean Excess = ME,, = DMV, — ,MV,, butnot less

than zero.
Mid-terminal reserve

AV, 18 the originally calculated mid-terminal reserve.
DIV, 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 = [E,; = DIV}, - AV  butnot

less than zero.
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n

nal reserves for level pol-

[ of policy year ¢ for issue

™
A2
P ning "ae imum terminal reserves for nonlevel

th the model regulation.

The minimuom ferminal basic reserve at the end of policy year ¢ for issue
is ! i four tyy { reserve calculation.

s INT £ N L
{1 [ 7{} {see note below)

(2) V%6 or, at the company’s ovtion,

i} in formula 18-Z is not applicable if the policy is exempt
/ Teserve requirement. Exemption criteria are described in

J Ey

Deﬁcieﬁzcy E

Aol 1

The terminal deficiency reserve is based on the type of reserve calculation
(UNI, SEG SAE or SAZ) that produced the minimum terminal basic re-

serve
The terminal deficiency reserve i3 the excess, if greater than zero, of 2
recalculated ieimz nal E’C‘;(ff"c over the basic terminal reserve. Procedures for
the recalculation are in section 17 of these formulas.
DEFICIENCY BASIC
RESERVE RESERVE

BASIS BASIS

18-3.  Terminal Excess = I, = DY -V,  butnot less
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The minimum total terminal reserve at the end of policy year ¢
for issue age x is the greatest of?

18-4. (1) Vpr + Ey
(2) V[Z]CVP
3) Jid
@) CV,

Note: If 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= VEY).
19. Minimum Mean Reserves

A. Level Policies

Procedures for determining 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 ¢ for issue age
x is equal to:

19-1. MV + ME,

B. Nonlevel 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 ¢ 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 of insurance.

19-2.  MVrr equals the greatest of:
(1) MV (see note below)
(2) MVES or, at the company’s option,
MV or MVE?

C
3 4 - [x]+i—1
() dd - =
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Note: ftemn {
from the unitary reserve reg

formula 19-2 is not applicable if the policy is exempt
ircment. Exemption criteria are described in

Deficiency Heserve

e mean d of reserve calculation

(UNI, 5EG, Cor SA2) roduced the 1 m reserve or, in the
absence of the tabular cost term, y {3) in ula 19-2, would have
proguce

The mea greater than zero, of a re-

calculated Procedures for the

reserve recalculai

BASIC
RESERVE
BASIS

— MV,  butnot less

of policy year 7 for issue age

FA . SPE DR
{4} the cash surrender vaiue.

in section 22 of these formulas,
determined based on

(’D

20, Bidwg

A. Lewvel Polici

k)

Procedures for determining the miz mid-terminal reserves for level
policies in accordance with SVL sections 5 and

(€]
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The minimum total mid-terminal reserve at the end of policy year ¢ for
1ssue age x is equal to:

20-1. VN + JE,

B. Nownlevel Policies

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

Basic Reserve

The minimum mid-terminal basic reserve during policy year ¢ 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 of insurance.

20-2. IV equals the greatest of:

(1) IVEY (see note below)
(2) JV3EC or, at the company’s option,
AV or [V

Clg+-1 _ the net premium for

(3) (A4, - Dy 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.

Deficiency Reserve

The mid-terminal deficiency reserve is based on the type of reserve cal-
culation (UNI, SEG, SAl, 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,, = DIV, ~— IV, butnot

less than zero.
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The minimum total rﬂid—’ze?minai reserve at the end of policy year ¢ for
issue age x is the greafest

20-4. (1) Jvrme = 1

ON FuCre
(2) AV

7]
3y Fypr
\3] I"l/[x]
{4} the cash surrender value.

Note: If the pol y is exempt ag described in section 22 of these formulas,

then the values in item (1) of formuia 20-4 may be determined based on
formula 22-7 instead of formula 20-2:

e = 7R
21. Bxempiions from L TVES
A. d-Yenr Renewabis
Unitary reserves are 1
serves nor unitary deficien
The policy is a series o:‘“ seriods where d is the same for all
periods and the current and maximum premium rates within each d-year
term period zre level
2. The maximum premium rates for all d-year periods are not less than the
net premiums
3. The policy has no cash surrender values.
In formulas 21-1 through
m is the number of years in the policy benefit pericd
d is the length of o term period as defined above
cach value of ¢ represents a different term period
each value of ¢ represents a different policy year within a term
pericd.

policy (neither unitary basic re-

year term

Item 1 above is mef:
21-1.  ifm/d is an integer
2120 i GG, = (GG for0<t1<(m/d)y — land 1 S5=d
21-3. i, 08G, = ., SG for 0SS (mid) — Tand 1 54

LA

Net premiums for each d-year term period for item 2 above

Mig-ra — Mgy

2k Py = SIS <y < (i) ~ 1
[x]+ (i)
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Only the ten-year mortality selection factors are permitted.
Item 2 above 1s met:

21-5. it GG, 2 P, for 1 <t <m/d
Item 3 above is met:

21-6. f,CV, =0forl <¢t<m

B. Juvenile Policy Exemption

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 juvenile 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 1is the number of years in the policy benefit period

n 18 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. ifx<£24
Item 2 above is met:
21-8.  if x-+d £ 25, and
21-9. if SG, = GG, = GG, for 1 £1< 4,
21-10. if ,DB, = DB _for 1 <1 <d, and
21-11. if CV, =0for1 <t <d.
Item 3 above is met:
21-12. if SG, = GG, = ,,,GG, for d+1 <t < n, and
21-13. if ,.DB, = ,,DB, for d+1 <t < m.
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22, Fxemption Formule for Ceriain Policles
A. Reinsurance Exempiion

An alternate reserve calculatio

available for reinsurance written on a
yearly renewable term ¢/ YQT« basis. T is alternate calculation may be used,
at the company’s option, instead of the other requirements of the model
regulation for a:omymv the generally apphcame reserve calculation of SVL
section 5 to a policy with nonlevel premiums. It is only available if:

1. The current and maximum reinsurance premium rales are independent of

the direct policy’s premium rates and plan of coverage

2. Only the mortality risk is reinsured.

The independence requirement is intended to prevent the use of this ex-
emption when a direct YRT policy is coinsured and the reinsurer receives
a portion of the direct premium. I interpreted broadly, the requirement for
independence of reinsurance prerniums and plan of coverage could prevent
the use of this exemption for many reinsurance arrangements. The inde-
pendence requirement is not intended to prevent the use of this exemption
just because there arve different reinsurance premiums for different classes
of risk such as preferred and standard policies or smoker and nonsmoker
policies.

This alternate calculation may be based on the ten-year mortality selection
factors, but it may not be based on the select mortality factors intreduced
by the model regulation.

3

B

. Atiained-Age-Based Yearly Remewable Term Exemption

An alternate reserve calculation is available for attained-age-based yearly
renewable term {(YRT) l1fe insurance policies. This alternate calculation may
be used, at the company’s option, instead of the other requirements of the
model 'fegul icn for applyin g the generally applicable reserve calculation
of SVL section 5 to 2 pelicy with nonlevel premiums. It is only available
ift
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

Pl

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.
If 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 Policies

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

C
= - e
22-1 [E);)]( - c[x]+tf1 - zAAx D
[x]+:—1
Terminal Reserve
i
_ Ex = LB
22-2.  RE Dix
15 [

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 [E;};t = ; D[x]-h‘ ° 1‘:"SR§X
EX
2.4 VEX = ?_M_ﬂt! — PEX. &X_]f_’
e D Y
[x]-+¢ [x]+¢

= 0 for basic reserve, but may be higher on deficiency basis
Mean Reserve
225 MVEY = 05 (VE+ VE+ PR
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22-6. = 05 PE for basic reserve, but may be higher on deficiency

£ IEX L
=1

reserve, bul i

on deficiency bhasis

Insurance Policies with Secondary

iiCiSb with secondary guarantees are the segmented

’ £ i gments and scgmented
ninimum premiums that
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Besic reserves for o
reserves curing the
reserves are u?s"f on
keep thep
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Minimum reserves ¢urin
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T e
C

M- e

e to universal life insurance
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A universs

guarantee if:
at the Orign i sch dule of benefits
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=
X}

over 2, }JGA)O” excesding

e
1 g}
i EE b

iab;;af cost of insurance based 98@ CSO mortality with or without
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anteed o remain
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by

p

iod
swonda y guarantee. If 2 guar-
da“v guarantees must

iteed o keep ﬂqe p lcy in force at the
sough they would be insufficient if max-
imum mortality and expense charges and minimum interest crediis 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 Premium Elemenis Related to Reserves

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. Deferred 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 premivm 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 anniversary. 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, SAl, 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 annual 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 on 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 formulas in the precedin tions of these formulas are based on t
following ass Tnéicns.
1. 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. Semicontinuous 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 morment of death.

C. Fully Continuous Reserves

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

D. Discounied Continuous Reserves

Discounted continuous reserves are based on the following assumptions:
1. 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 morment 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 substifuting

M for 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/d (the discount rate/the force of interest).
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Sample formulas reflecting appropriate modifications are shown below.
Tﬂey are based on the formules for segmented reserves with no options. The

number of the cormresponding curtate formula is shown in parentheses as a
cross-referenc

ng
gy
[
3
(/)
»\
o
=
S
<
N
3
Q
®

Cne-year term premium for benefits provided in first policy year

Net level premium for benefits in the first segment

A 7 1 OV . 7
25-2.\ SEG;JNL/; N (;,14” Gi,Q’I»)_,]—fa' - (1UC;/,,; Dijd
110 - SIS 5 .
(12-D Gﬂ'][xj Mijra

Net level premium for benefits in the first segment excluding the benefits
in the first policy year
25-3.
(12-2)

S‘EGD 14

Renewal year equivalent fevel amount

254,
{9_4) ELA [x; Bl =

RV
Eivlm

Net level annual premium on the nineteen-year premium whole life plan
of insurance for the renewal year equivalent level amount

25-5 - S ..
19 N = Fi 4 POl . o
(9 f} :9PEKAM+1/‘ - LLA[.\'}—;—I N L_ N
AV LV [x]+20
25-6.  {a—b¥¥9(4} is the lesser of the following, but not less than zerc:
12-3 — —
( ) 566 PNL( A[x]*!} — o Am): and

1o PE(A L]+ ) — o4 [.\']}

First Segment

Base premium for the first segment
25-7. PSEGh‘_ - G‘/u[,x:] - G‘@j[r] d (0 D)SFF(A) D[] ~ dUk/V D[X
(12-4) # Aoy = N
G"\’[x] GV [x]+d
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Net premium for the first year of the first segment

25-3. P SEG(Z[x]) =GP SEG(Z[x]) - (a_b)SEG(Z)
(12-5)

Renewal net premiums within the first segment
For all 7 within the segment: 1 < < d

259.  PSEO(A ) = PSES(4,) - RYC
(12-6)
Segments after the First Segment

Net premium for the first year of a segment after the first segment
25-10.

(12-7) - .
PseG(q ) = GM{x]+k - GM[x]+k+d + . UCY, Digiea = JUCY, * D
i+l ( [x])

(GN[x]+k - GN[x]+k+d) / k+1RxGG

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

25-11. o6

(12-8) L (A[x]) = P SE(’(A[x]) RCG
Terminal Reserve
25-12. tpssG(Z[X])
(12:9) R¥p) = L)
25-13.
(12 10) NSEG(A[ ]+z) 2 D[x]-f—s : 1+« G(A[ 1)
25-14. My — N,
(12-11) 7 ) = De Ay Dy

Mean Reserve

25-15. MV = 0.5, V555(dy) + V¥9(Ay) + P5(A)
(12-12)

Mid-Terminal Reserve

25-16. IVSE6(4,) = 0.5(,_,VE5(4,,) + VSE9(A,)
(12-13)
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G. Faully Convinuous Formuwias

One-year term premium for benefits provided in first policy year

¢ first segment

UCY. Dy

- G“‘/[,\J-H!

Net ievel premium for benefits in the first segment excluding the benefits
in the first policy vear of the first segment

25-19. GDNLL 7 \ G
(122 A = T

JUCY > Dy

- (# {xj+d

Renewsal vear equivalent level amount

25-20. s _
(9-4) LA, = I

Net level annual premium on the ninecteen-year premium whole life plan
of insurance for the renewal year equivalent level amount

25- — M,
DE( 4 N = B4 . [x]+1
(9-6) ;9PEK/A[\-]~:41/ & G . W
1+ 1 V%1420
25-22. (a—b)¥S(4) is the lesser of the following, but not less than zero:
(12-3)
SIGDA, {%‘[,1]-»1/ — E(E:j\_]}’ and

l9ﬁ<z[x]+l> - E‘Zm)‘
First Segment
Base premium for the first segment
25-23. -~ My = Miguy + (@=0Y(4) - Dy + JUCV, * Doy

. PSEG(/ Y = _
Ay B i/
(12 “ * C/"]Lx} - G]Vm +d

2

25-24. PS4,y = P (Z — {(a—b)F(4)
(12-5)
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Renewal net premiums within the first segment
For all ¢ within the segment: 1 < ¢ < d

25.25. [:FSEG(Z[X]) = BFSEG(ZM) . IRSG
(12-6)

Segments after the First Segment

Net premium for the first year of a segment after the first segment
25-26.
(12-7)

ik = Mgiira T 2odUCV, Do — JUCV, Dy,
k+1P (A[])_GM[ [x]+k+d k+d! [x}+k+d k [x]+k

(GN[x]Hc - G:/v{x]+k+d) / k+1RxGG

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

25-27. oG

P4, = . PS(Ay,) -

(12-8) bl k1 ] HlRGG

Terminal Reserve

25-28. fSEG(Z[X])
tR ( X ) = T

(12-9) W) PSEG(A

25-29. el o

(12-10) MNEAA ) = ; Diges * 1+5RSEG(A[;¢])

25-30. GM[X,]—-H Seral T GNSEG(Z[;(H:)
V=) = R i U )

(12- 11) 1= D, =} Dig:

Mean Reserve
25-31. MVS6(A,) = 5(_,V**9(Ay) + V59(4,,))
(12-12)

Mid-Terminal Reserve
25-32. II?S EG(Z[x]) = ~5(t~1-VSEG(Z[x]) + j;SEG(Z[x]))
(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-
mula 25-31, which becomes:
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Paper  Paragraph/Sentence

Section or Formula Number References
6 last paragraph SVL.:5 paragraph 2
7 /1 SVL:4A; MR:5A, 4E
7 172 MR:4E
7 1/3 SVL:4A
7 1/4 TSA XXXIIL:656-657, 673-674;
7 /5 TSA 1582 Reports: 380-383
7 211 SVL:4A
7 2/2 TSA XXXIII: 669
7 2/3 MR:5A1, 5A2, 5A3, & 5A4
7 2/4 MR:5A2, 5B1b, 5A3, 5Blc
7 3 MR:5D
7 A Interpretation
7 B MR:5A1, 5Bla; TSA XXXIII: 669;

interpretation

7 C-11 MR:appendix
7 7-3 thru 7-5 SCA:1.5; MR:5D
7 7-6 MR:5A2, 5C
7 7-7 thru 7-9 MR:5A3, 5C
7 7-10 thru 7-13 MR:5D
7 7-14 MR:5B1b, 5C
7 7-15 thru 7-17 MR:5B1c, 5C
7 7-18 thru 7-21 MR:5D
7 the rest Interpretation
8 1/1 SOA:4
8 8-1 note Interpretation
8 8-3 note MR:5
9 9-1 SVL:5B; MR:4G1dii, 4J1bii; SOA:5.1
9 9-2 & 9-3 Actuarial Guideline:17
9 9-4 MR:4G1di, 471bi; SNFL:5
9 9-5 SVL:5A; SOA:5.5
9 9-6 MR:4G1di, 471bi
10 all SVL:5 paragraph 1; SOA:5.3 thru 5.12
11 all MR:4]; consistent with 10
12 all MR:4G; consistent with 10
12 12-1 MR:4G1b
12 124 MR:4G1d
13 all consistent with 12
13 13-1, 13-4 & 13-7 MR:6A1 (Does not override 4Glb &

4G1c)
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premium liability, then income will be immediately 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.

10.

11.

12.
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