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ABSTRACT
The purpose of this actuarial note is to highlight the similarities of re-
sults from the amortization of initial life insurance acquisition costs by
means of (1) an acquisition cost amortization schedule similar to that
used by accountants and (2) a set of actuarial-type acquisition cost
(natural reserve) factors appropriately applied to beginning and ending
in-force units.

ules. Actuaries are probably more comfortable with either ex-

pense natural reserve factors or acquisition cost natural reserve
factors—both of which are usually expressed as functions of insurance in
force. In the co-ordination of efforts between accountants and actuaries
to adjust life insurance company financial statements to a generally ac-
cepted accounting principles basis, these two viewpoints probably receive
considerable discussion.

The purpose of this actuarial note is to demonstrate that (1) the use of
a typical accounting type of acquisition cost amortization schedule and
(2) the use of actuarial acquisition cost natural reserve factors produce
exactly the same result, if these two approaches are based on the same
assumptions and actual experience follows that assumed. It is not a pur-
pose of this note to list the advantages or disadvantages of either of these
two techniques,

The methodology used in these demonstrations is first to develop an
acquisition cost natural reserve premium. This is followed by derivation
of an acquisition cost amortization schedule similar to that which may be
used by accountants. Actuarial-type acquisition cost natural reserve
factors are then developed from the same theory and assumptions which
underlie computation of the acquisition cost natural reserve premium and
the amortization schedule. A comparison is made of the amounts of ac-
quisition costs amortized each year by use of the two approaches. Actu-
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!.CCOUNTANTS are certainly very familiar with amortization sched-
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arial formulas are then further developed to substantiate the conclusion
drawn from a comparison of amortization schedule and actuarial factor
acquisition cost amortization results.

From an actuarial orientation or viewpoint, it might be preferable to
handle an acquisition cost adjustment through “negative liabilities.” The
algebraic presentation in this note, however, is made under the assump-
tion that the expense adjustment is handled as an asset rather than as a
“negative liability.”

TABLE 1
PRESENT VALUE
DECREMENT FACTORS INTEREST FACTORS m‘j ! ‘<.DIV]E AT THE
BEGINNING OF EACH
YEAR YEAR ) AT THE
(t) BEGINNING OF
YEAR 1
qr* 1—qe* t—1po it pt1 [(3)X(5))
(1) (2) (3) (4) (s) (6)
1. 0.30 0.70 1.000 0.06 1.000 1.000
2. 0.20 0.80 0.700 0.06 0.943 0.660
3. 0.10 0.90 0.560 0.05 0.890 0.498
4.... 0.05 0.95 0.504 0.05 0.848 0.427
5.... 0.05 0.95 0.479 0.05 0.807 0.387
6.. 0.05 0.95 0.455 0.04 0.769 0.350
7.. 0.05 0.95 0.432 0.04 0.739 0.319
3.641

* The symbol ¢, is defined in this note to represent both the decrement of withdrawal and the decrement
of mortality,

DEVELOPMENT OF ACQUISITION COST NATURAL RESERVE PREMIUM

Suppose that an initial acquisition cost of $18.21 is to be amortized over
the relatively short period of seven years. Further, assume that amortiza-
tion is based on annual rates of decrements and interest outlined in Table
1. On the basis of these decrement and interest assumptions, the present
value (at the beginning of year 1) of 1 due at the beginning of each year
(or an annuity for the seven-year period) is 3.641. Dividing the assumed
initial acquisition cost of $18.21 by this annuity factor gives an acquisi-
tion expense natural reserve premium of $5.00. In other words, the equiv-
alent of $18.21 at issue is $5.00 paid at the beginning of each year, allowing
for effects of both decrement and interest.

DEVELOPMENT OF ACQUISITION COST AMORTIZATION SCHEDULE

An amortization schedule may be derived, based upon the assumptions
outlined above and the acquisition cost natural reserve premium of §5.00.
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In column 3 of Table 2 are shown the initial acquisition cost of $18.21
and subsequent unamortized acquisition costs which are derived by steps
outlined in columns 4-7. The acquisition cost amortized each year is
shown in column 6 under “Amortization of Principal.” The figures in
column § represent year-end unamortized acquisition costs expressed per
unit of business in force at the end of each year.

From a strict accounting viewpoint, interest is charged at the end of

TABLE 2

Exp-0F-YEAR

TRANSACTIONS FOR UNAMORTIZED
N AcqQuisi- YEAR ACQUISITION COST

EXPECTED BM?;}MNG- TION
Ix ForcE mb:Al Cost

YEAR AT INTEREST AMOR;!ZED NATURAL | Amor- Amor- Per In
(1) Be- Rare Acquist- REeserve | tization tization Force
GINNING Ttox PREMIUM of of Amount at End
oF YEAR (,OS‘T PavmesT | Interest Principal [(3)~(6)] | of Year
‘ [(xss) | (3~ o 1+
@Wixay| =60 (Do)

(1) (2) (3) (4) (5) (6) (7) (8)
1..... 1.000 | 0.06] $18.21 | $5.00 | %0.79 $20.00
2. .. 0.700 | 0.06 14.00 3.50 0.63 19.88
3., 0.560 | (.05 11.13 2.80 0.42 17.36
4. 0.541 0.05 8.75 2.52 0.31 13.65
5....] 0.479) 0.05 6.54 2.40 0.21 9.56
6. .. 0.455 | 0.04 4.35 2.28 0.08 4.98
7.. 1 0432 0.04 2.15 2.15* 0.00 0.00

* Adjusted for rounding.

the vear instead of being deducted at the beginning of the year. With
some rearrangements of columns, a more traditional accounting presen-
tation is as shown in Table 3.

DEVELOPMENT OF ACQUISITION COST NATURAL RESERVE FACTORS

Acquisition cost natural reserve factors may be derived using asset
share type accumulation formulas. A basic actuarial identity is

lt—l(t—~]V - P)(l + iz) = zttV 5

or
la{eaVaea — Poea)(1 4 4)) = [,V

if reserve factors and the premium refer solely to initial acquisition costs.
For further formula developments see a later section on actuarial formulas
in this note,
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Acquisition expense natural reserve factors are shown in Table ¢ as
developed from the same interest and decrement assumptions previously
used to develop the acquisition cost natural reserve premium and the ac-
quisition cost amortization schedule. Acquisition cost natural reserve

TABLE 3
Natural Principal
Balance at Premium Balance Interest Balance Amo@t
. . Added Amortized
Year Beginning | Received at Heild End at End duri
of Year Beginning during aitYn of Year \;rmg
of Year Year o Year ear
| S $18.21 $5.00 $13.21 $0.79 $14.00 $4.21
2. 14.00 3.50 10.50 0.63 11.13 2.87
3. . 11.13 2.80 8.33 0.42 8.75 2.38
[ 8.75 2.52 6.23 0.3 0.54 2.21
S 6.54 2.40 4.14 0.21 4.35 2.19
6........ 4.35 2.28 2.07 0.08 2.15 2.20
7o ... 2.13 2.15* 0.00 0.00 0.00 2.15
* Adjusted for rounding.
TABLE 4
Acquisition Expense Natural
Year 7] 1= Reserve Factors
A = (VP85 (1) 1+ (1 —~qy)
| 0.06 0.70 $20.00*
2.0, 0.06 0.80 19 88
3.. 0.05 0.9 17.36
4.0 ... 0.05 0.95 13.66
S.... 0.05 0.95 9.57
6.......... 0.04 0.95 5.00
7o 0.04 0.95 0.00

* The value of oV°9 is $18.21,

factors—an actuarnial approach—are the same as the unamortized acquisi-
tion costs—an accounting technique—per in force as developed from the
amortization schedule (except for minor differences due to rounding!).

COMPARISON OF AMOUNTS OF ACQUISITION COST AMORTIZED BY USE OF AN
AMORTIZATION SCHEDULE WITH AMOUNTS OF ACQUISITION COST AMOR-
TIZED USING ACQUISITION EXPENSE NATURAL RESERVE FACTORS

The amount of acquisition cost amortized each year using acquisition
natural reserve factors may be derived by multiplying the expected in
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force at the end of each year and taking differences in these products year
by year (see Table 5). Acquisition costs amortized in each year using the
amortization schedule approach are the same as those derived using the
natural reserve acquisition cost factor approach.

Stated another way, the amount of acquisition cost amortized in each
vear by the actuarial factor approach is equal to the product of (1) the
in force at the end of the previous year times the respective acquisition
cost natural reserve factor, minus (2) the in force at the end of the current
year times the current year’s acquisition cost natural reserve factor.

TABLE §
i Acquisition Amount of
]I:“:?;::S I’zxpense (X(2) Acquisition
Year at Fnd of Year Natural Cost
) Reserve Factor Amortized*
(1) €3] 3) 4)
| S 0.700 $20.00 $14.00 c 8421
2... .. 0.560 19.88 11.13 ‘ 2.87
K 0.504 17.36 8.75 ! 2.38
4. .. 0.479 13.66 6.54 i 2.21
5.... 0.455 9.57 4.35 L0219 {
6 0.432 5.00 2.15 2.20
T 0.000 0.00 0.00 | 2.5
$18.21

* These are col, 3 differences taken year by year, with figure for beginning of year 1
equal to $18.21.

ACTUARIAL FORMULAS
A theoretical justification of the conclusions drawn from the compari-
sons is shown below, using basic actuarial reserve formula techniques:

Lia( gV — Preay(1 4 4) = [, V23 (a basic identity) . (1)

This is considered a basic identity in that V=« is taken as an asset which
is to be reduced over its useful lifetime at the annual rate of P,
L PP — 10, 1(,a Ve — Peea) = Amount of acquisition cost amor-

tized in year ¢ {col. 6, Table 2); @

Ly s Vaea — |, Ve = Amount of acquisition cost amortized in

year ¢ {col. 4, Table 5) . @)

The question is: Is expression (2) equal to expression (3)?
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Assume that expression (3) does equal expression (2):
lig Vet — 1 Ve = ) Prea — 4] (g Veee — Paca) |

Then, algebraically,
lia(eaVoed — Pe)(1 + 40 = L h™9,

which is equation (1)—the basic identity.



