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ABSTRACT

The Statement of Financial Accounting Standards No. 97 (FAS 97) [4],
which prescribes the GAAP accounting methodology for universal life-type
contracts, will have far-reaching effects on income-reporting and pricing of
such contracts. To fully evaluate the implications of FAS 97, an understand-
ing of how profits will emerge is needed. This paper provides such an
understanding and also illustrates a procedure for analyzing the various sources
of profits. In addition, the paper suggests an analytical procedure for reflect-
ing actual experience and revised future assumptions in the recalculation of
the estimated gross profit defined by FAS 97. The suggested procedure is a
direct extension of source-of-earnings analysis. To help illustrate the sug-
gested procedures, a simple example is included.

INTRODUCTION

Source-of-earnings (SOE) analyses for traditional products have been dis-
cussed in Richard Horn’s landmark paper [5]. The application of this pro-
cedure to universal life and other interest-sensitive products requires
modifications to capture the flexible and interest-sensitive nature of these
products. The paper by Robert Stein and Joseph Tan [7] represents an attempt
to identify the required modifications. That paper presents a procedure for
analyzing the earnings for such products reported under GAAP accounting
methods, which are **premium-based.” *‘Premium-based’”” methods are pro-
spective, net level premium approaches and include the ““full percent of
premium,”” “traditional GAAP,”” ““composite,”” and ““prospective deposit”’
methods.

The Statement of Financial Accounting Standards No. 97 (FAS 97) [4]
mandates the use of the retrospective deposit method to account for universal
life-type contracts. It establishes a liability for policy benefits at an amount
determined by the account balance and requires that capitalized acquisition
costs be amortized based on a constant percentage of the present value of
estimated gross profits. It also requires that estimates of expected gross
profits used as the basis for amortization be evaluated regularly and be
revised if warranted by actual experience or other evidence.
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This paper analyzes the emergence of pretax GAAP profits and examines
the fundamental income statement structure under FAS 97. The suggested
SOE analysis applicable to the FAS 97 universal life (UL) accounting meth-
odology is demonstrated both with and without a revision in the amortization
schedule. This paper also proposes an analytical procedure for changing the
estimated gross profit stream used to create the revised amortization sched-
ule. To aid in the understanding of the suggested procedure, a simple ex-
ample is included.

OVERVIEW OF FAS 97 UNIVERSAL LIFE ACCOUNTING

In December 1987, the Financial Accounting Standards Board (FASB)
1ssued Statement of Financial Accounting Standards No. 97 (FAS 97) [4].
This statement applies to investment contracts, substantially all limited-pay-
ment contracts, univeral life-type contracts, and realized investment gains
and losses. However, this statement does not apply to contracts with terms
that are fixed and guaranteed and for which premium-paying periods are the
same as benefit periods, nor does it apply to accident and health products.

Universal life-type contracts provide either death or annuity benefits and
are characterized by any of the following:

®  One or more of the amounts assessed by the insurer (for example, mortality charge)
are not fixed and guaranteed by contract terms.

® Amounts that accrue to policyholder’s benefit {for example, interest accrued to pol-
icyholder balances) are not fixed and guaranteed by contract terms.

® Premiums may be varied by the policyholder within contract limits and without
insurer’s consent.

FAS 97 does not apply to a participating or a nonguaranteed premium
contract unless the terms of the contract suggest that it is, in substance, a
universal life-type contract. Paragraphs 12 and 13 of FAS 97 describe some
situations in which a participating or a nonguaranteed premium contract is
accounted for as a universal life-type contract.

FAS 97 provides that the liability for policy benefits for universal life-
type contracts be equal to the sum of:

® The balance that accrues to the benefit of the policyholders

® Amounts assessed to compensate the insurer for services to be performed over future
periods

* Amounts previously assessed against policyholders that are refundable on contract
termination

® Any probable loss (premium deficiency) as described in FAS 60.
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Amounts asscssed for services in the future should be reported as unearned
revenue and recognized in income by using the same assumptions and factors
used to amortize capitalized acquisition costs. The initiation or front-end fee
is an example of unearned revenue.

For universal life-type contracts, FAS 97 provides that revenue include
amounts assessed against policyholders except for amounts assessed for fu-
ture services. Expenses include bencfit claims in excess of policyholder
balances, expenses of contract administration, interest accrued to policy-
holders, and amortization of capitalized acquisition costs.

FAS 97 provides that capitalized acquisition costs be amortized by apply-
ing a constant amortization rate to each year’s gross profit. The amortization
rate is determined by dividing the present value of capitalized acquisition
costs at issue by the present value of the estimated gross profits at issue.
The discount rate used is the rate of interest that accrues to policyholder
balances. As actual experience develops, the estimated gross profits and the
amortization rate may have to be revised and the total amortization recorded
to date adjusted. The interest rate used to compute the present value of the
revised estimated gross profits is either the rate in effect at inception or the
latest revised rate.

FAS 97 requires that the estimated gross profit include the following amounts
based on best estimate and without provision for adverse deviation:

® Amounts expected to be assessed for mortality less benefit claims in excess of related
policyholder balances

¢  Amounts expected to be assessed for contract administration cost (including acqui-
sition costs not included in capitalized acquisition costs)

® Amounts expecied to be earned from the investment of policyholder balances less
interest credited to policyholder balances

® Surrender charges

¢  Other expected assessments and credits.

If significant negative gross profits are expected in any period, the present
value of estimated gross revenues, gross costs, or the balance of insurance
in force is used as the base for computing amortization.

APPLICABLE PRODUCTS AND ASSUMPTIONS USED

The SOE analysis introduced in this paper applies to those products that
can be accounted for under the FAS 97 universal life-type accounting. Ex-
amples of such products are:

® Universal life
® Interest-sensitive whole life
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Single-premium whole life with excess interest credits
Single- and flexible-premium deferred annuities
Variable life and annuity

Variable universal life.

Even though deferred annuity and variable annuity are classified as invest-
ment contracts during the accumulation stage, universal life-type accounting
(that is, retrospective deposit method) can also be used. Regarding variable
products, some assumptions may need to be made regarding the computation
of some of the terms used in our SOE formulas. For instance, the interest
earned rate, credited rate, and account balance should include the effects of
market value fluctuation.
To simplify the presentation, the following assumptions are made:

1. A policy-year orientation is used.

2. Premium, expenses (which include commissions), and expense charges occur at
the beginning of the policy year (BOY).

3. Death and withdrawal occur at the end of the policy year (EOY).

4. Invested assets equal the net GAAP reserve (that is, account balance less deferred
acquisition cost). The extension to those cases in which assets are defined differ-
ently (for example, statutory reserve plus required surplus) are trivial. Essentially,
an additional term representing interest on GAAP surplus will emerge.

5. Mortality charge occurs at BOY and is based on the net amount at risk at BOY. In
reality, mortality charges may be deducted monthly and may be based on the
amount at risk at the beginning of the month. The extension of our SOE formulas
to the monthly case is more complicated but follows the same procedure.

6. The death benefit does not increase with the increase in account balance.

7. No rider is attached to the base policy.

8. No other complications occur, for example, no policy loan, no partial withdrawal,
no change in face amount other than at BOY.

9. No significant negative gross profits are expecled in any period. Hence, the am-
ortization of deferred acquisition cost is based on estimated gross profit.

10. Nonextra first-year expense consists of administrative expenses only.

11. The only unearned revenue item is the front-end fee, which is called first-year
charge in the paper.

12, No extra reserve is needed for premium deficiency because the latter is not anticipated.

NOTATION

A.  Symbols

= Mortality rate
w = Withdrawal rate

-~
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m = Mortality charge rate

DB = Death benefit

AB = Account balance

CSV = Cash suirender value

MC = Mortality charge

FYC = Extra first-year expense charge, also called front-end fee

C = Nonextra first-year expense charge, including all administrative

charges except front-end fee

P = (Gross premium

FYE  =Extra first-year expense

E = Nonextra first-year expense (administrative expense)

[ = Earned interest rate

/ = Survivorship function at time ¢, that is, units in force at time ¢
!, =L (=g —w)

r = Credited interest rate

DE = Deferrable expense, as defined in FAS 60

DAC = Outstanding deferred acquisition cost

V = Net GAAP reserve = AB — DAC

A = Change

Pf = Profit

G = Estimated gross profit used to derive the amortization schedule,

as defined in FAS 97 Paragraph 23. (To avoid confusion with
GAAP profit Pf, we refer to G as gain.)
Except for ¢, m, w, r, and #, values are per unit in force at time ¢.

B. Subscript

t denotes policy year ¢.
For some terms, the subscript is omitted if there is no ambiguity.

C. Superscripts

A = Actual experience
G = GAAP assumption, which is based on the best estimate of future
experience, that is, expected.
For some terms, the superscript is omitted if there is no ambiguity.

Refer to Appendix I for a complete list of notation used in this paper.
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EXPECTED GAAP PROFITS

We will derive the expected GAAP profit for year ¢+ when actual experi-
ence conforms to the GAAP assumption (which is also the best estimate of
expected experience, without adverse deviation provision). Let us first con-
sider how the universal life (UL) income statement locks under FAS 97.

Income Statement Jtems Svmbals
Expected
GAAP Profit = + Mortality charge + MC
+ Surrender charge + w{4AB, - CS§V)
+ Administrative charge + C
+ Earned interest +i,, + P~ £
- FYE)
— (Death benefit-account
balance released duc to death) ~ g(DB, — AB)
~ Administrative expensc -
~ First-year expense ~ FYE
— Credited interest ~rAB,_, + P~ MC
- C - FYO)
+ Deferrable cxpense + DE
+ Amortization of unamortized deferred expensc + ADE
- Amortization of unamortized first-year charge - AFYC
Note that:

1. For ease of presentation, the values shown under the Symbols column (except for
g, m, w, 1, and i) are expressed as per unit in force at BOY ¢. To obtain the aggregate
values for the company, we simply multiply the terms by the outstanding in force
at BOY 1 (that is, /,_,). The [’s notation has been omitted in this section to minimize
the amount of symbols.

2. FYC, FYE, and DE are zero except for the first year. The extension to the case in
which some of these items are nonzero beyond the first year is trivial.

N4

AB, = AB, |, + P + credited interest — MC — FYC - C.
MC = m (DB, | — AB,_)).
The superscript is not used in the above symbols because all the values in this section

are expecied and have superscript G.

Rearranging and setting

we have

ADAC = ADE - AFYC,
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Expected GAAP profit = Pf, = MC — q(DB, — AB,)
+ w(dB, — CSV))
+ [C — E ~ (FYE —~ DE)]
+ i(V,., + P — E — FYE)
— r(AB,_, + P — MC — C — FYC)
+ ADAC,. 1)

Note:

(i) Y DE = FYE, then the third term reduces to (C —E). Otherwise, (FYE —DE) is
an extra first-year loss.
(iiy FYE, DE, and FYC are zero fort > 1.
(iii) A DAC, =(1 — q, — w,) DAC, — DAC,_,
= rDAC,., — (A%) G, 2)
where G, = the t-th year estimated gross profit used to amortize DAC, per FAS
97 (to avoid confusion with GAAP profit, we refer to G, as gain),

and
(A%)zDE-—FYC
2v.p G,
#=(r57)
T\l +r
P = (1 — s — w.f):—lp

According to FAS 97, the t-th year gain (estimated gross profit) is to be
computed as:

Symbols Description
G = MC, - q, (DB, — AB) Gain from mortality (GM)
+ w, (4B, — CSV) Gain from withdrawal (GW)
+ [C, - E, ~ (FYE — DE)] Gain from expense (GE)
+ i, (4B,_, + P, — E, —~ FYE)
- r{4B,., + P, - MC, — C, — FYC) Gain from interest (GI) (3

Substituting Equations (2) and (3) into (1), we sce that the expected GAAP
profit for year ¢ is
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Pf, = G, + ADAC, — i, DAC, ,
P =(1-A%) G, — (i, — r) DAC, ;. 4

Whereas expected profit under a traditional GAAP approach emerges as
a fixed percentage of gross premium (plus the release of margins for adverse
deviation), expected profit under FAS 97 UL accounting {see Equation (4))
emerges as the sum of:

I

1. A percentage of gain (that is, estimated gross profit), such percentage is equal to
the complement of the DAC amortization rate, or (1 — A%).

2. The loss due to interest spread on the BOY DAC. This term emerges because DAC
is discounted by using the credited rate r, but the net GAAP reserve (AB — DAC)
earns interest at the earned rate i.

Of course, this expected profit will emerge only if all GAAP assumptions
are realized. If some or all of the GAAP assumptions are not realized,
variations from this expected profit level will emerge. As shown in the next
section, these variations can be traced to various specific sources of profit.

It should be pointed out that the above derivation of expected profit as-
sumed two interpretations of the calculation of ¢-th year gain (that is, the
estimated gross profit as described in FAS 97 Paragraph 23).

Interpretation 1:  The gain from expense, GE, of Equation (3) is net of
(FYE — DE) in the first year.

In other words, the nondeferrable expense (including first-year nonpolicy-
related overhead expense) is netted out in the computation of first-year GE.
Although this is in line with the literal provision of FAS 97 Paragraph 23b,
some practitioners argue that this is not the infention of FAS 97. Their
reasons are as follows:

a) The phrase used in FAS 97 Paragraph 23b that reads ““acquisition costs not included
in capitalized acquisition costs’” should be interpreted to mean ‘‘recurring’” acqui-
sition cost, not first-year nondeferrable acquisition cost.

b) Interpretation 1 varies from the usual procedure used under the traditional GAAP
approach. FAS 60 Paragraph 27 states that “*Costs incurred . . . that do not vary
with and are not primarily related to the acquisition . . . shall be charged to expense
as incurred”” [3]. It can be argued that to fully charge the nondeferrable expenses as
they are incurred, the nondeferrable expenses should not be part of the gain (esti-
mated gross profit). This is the case with the traditional GAAP reserve, whose
formula excludes any assumption regarding nondeferrable expense and which allows
the nondeferrable expense to flow into first-year GAAP profit dollar-for-dollar. Al-
though the FAS 97 amortization base of gross profits differs from FAS 60’s base of
premiums, there is no indication that FASB intended that nondeferrable expense be
considered in amortizing DAC.
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¢} The use of Interpretation 1 is likely to lead to negative first-year gain (estimated
gross profit). This is particularly true for annuities, because annuities have minimal
first-year gain from mortality (GM). Even if negative first-year gain does not occur,
the inclusion of nondeferrable expense will reduce first-year amortization and in-
crease subsequent amortization and increase the tikelihood of a loss recognition
Situation.

If the reasoning of these practitioners is correct and if (FYE — DE) is not

to be netted out in the first-year GE, then our expected GAAP profit formula

would become, for ¢>1,

Pf, = (1 - A%)Gl - (ll - rI)DAC1«1
and forr=1,
Pf, = (1 — A%)G, — (i, — r\)DAC, ~ (FYE — DE)

where the last item is the loss due to nondeferrable expense in the first year,
which flows into profit 100 percent. Note that. 4% and G, in the last equation
are different from those of Equation (4).

Interpretation 2: The interest earned portion of the gain from interest, Gl,
of Equation (3) is the interest earning on BOY AB plus
the change in cash flow during the year.

The interest earning on the change in cash flow has been included because
it can be argued that an insurance company earns interest on the asset it
holds at BOY (which is assumed to be equal to BOY AB in the computation
of estimated gross profit) plus the change in cash flow during the year. That
is, because an insurance company invests any net cash flow during the year,
the projection of the estimated gross profit should include the interest earning
from such investment. This thinking is also more in line with other actuarial
formulas, for example, asset share, book profit, and so on. Hence, it can
be argued that Interpretation 2 is a refinement of the wording of Paragraph
23c.

For those readers who disagree with Interpretation 2 and who prefer to
apply the wording of Paragraph 23c literally, the interest earned portion of
the gain from interest, GI, of Equation (3) should be changed to

i, (AB,., + P, — MC, — C, — FYC).

In this case, it can be shown that the expected GAAP profit for year ¢ will
be equal to Equation (4) Iess
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i[(E, — C, — MC) + (FYE — FYC)).

Note that in reality, the magnitude of this term will generally be reduced by
half, because most expenses and charges often occur evenly throughout the
year.

In the remaining discussion, we assume that Interpretations 1 and 2 hold;
hence expected GAAP profit is as shown in Equation (4). If either Interpre-
tation 1 or 2 or both are violated, adjustments to the SOE formulas shown
in the next section should be made. The development of such adjustments
is not difficult.

SOURCE-OF-EARNINGS ANALYSIS

A. Calculation of Total Expected Profit

Because the SOE analysis is a procedure for analyzing the deviation of
actual versus expected profit, we first need to define how expected profit is
calculated. Taking expected to mean expected based on GAAP (best esti-
mate) assumptions, there are two methods for calculating total expected
profit for the company:

Method 1
Expected in force times the expected profit per in force,

IE PfES

that is, the ¢-th year expected profit for the company is computed as the
expected in force at BOY ¢ times the ¢-th year expected profit per unit in
force at BOY 1.

Method 2
Actual in force times the expected profit per in force,

B PfY.

Due to the difference in actual versus expected mortality and lapse rates,
the actual in force at BOY 1 will be different from expected. The Method 2
calculation of total expected profit is dynamic; that is, it adjusts for the
difference in actual versus expected in force.

In actual practice, the difference in the two methods will be temporary
and perhaps minimal. This is due to the “‘unlocking’ provision of FAS 97
Paragraph 25, which requires that the GAAP assumption be evaluated and
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revised regularly. For instance, if the GAAP assumption is revised every

year-end, there is no difference in the two methods.
The author prefers Method 1 because:

o It is the total expected profit based entirely on GAAP (best estimate) assumptions,
that is, not adjusted.

¢ The resulting SOE formulas of Method 1 are casier to understand.

® Unless the estimated gross profit and DAC schedule are revised, the application of
FAS 97 will normally be based on the static DAC calculation procedure (that is,
using the original DAC schedule regardless of the actual versus expected in force).
Because of this requirement, the author believes that adjusting the total expected
profit based solely on the deviation between actual versus expected in force (that is,
without revising the estimated gross profit) is inappropriate.

Note that the last point is generally not a problem under the traditional GAAP
approach, because the latter often uses either the dynamic worksheet method
or the factor method to amortize DAC. Hence, under the traditional GAAP
approach, the expected GAAP profit per unit in force generally does not
change regardless of the difference between actual versus expected in force
(unless the static DAC worksheet procedure is used).

Nevertheless, the author realizes that there are benefits associated with
the Method 2 calculation of total expected profit (for example, ease of cal-
culation) and that some readers may prefer the Method 2 calculation. For
these reasons, the SOE procedure using the Method 2 calculation of total
expected profit is included in Appendix II. Note that because of the static
nature of DAC amortization under FAS 97 (unless a revision in DAC am-
ortization is made), there is an extra item in the SOE formula shown in
Appendix II. This extra item effectively adjusts DAC for the deviation of
the actual versus expected in force.

The remainder of the paper is based on the Method 1 calculation of total
expected profit. Hence, the ¢-th year total expected profit is

e, P,

B. Source-of-Earnings Analysis
The total actual profit for year ¢, excluding the effects of changes in DAC
balances due to revisions of estimated gross profits, can be expressed as

L P = B MCt i g (DB — ABY)
+ 1w (4B — CSV)
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+ 1, [Ch — E* — (FYE* — DE")

+ It P (AB', + P' — E* — FYEY)

— I, P (ABY, + P — MC' — Ct — FYCH)

— I7., (" DACT )

+ 17 ADACY (5)

We see that most of the terms of Equation (5) are multiplied by the actual
in-force of the company. The only exceptions are i* DAC® and ADACS,
which are multiplied by the expected in-force. Without a revision in the
estimated gross profits, DAC amortization would be static; that is, the total
amortized amount for the company would not be adjusted according to actual
versus expected in force. For the same reason, we note that the total actual
net GAAP reserve, V, is equal to total actual AB less total expected DAC.
That is,

Pt = 1 ABY — 1Y DACC.

By rearranging terms, we can write the total actual profit for year ¢ as follows,
where the ’s represent the in-force at BOY ¢ and have subscript r—1:

Symbols Description

HPf = 1 — A°%) G¢ Expected % gain profit

~ I° (f ~ r%) DACE., Expected interest spread loss on BOY DAC

+ (1 GM? ~ I8 GMS) Variation duc to gain from mortality (VGM)
+ (FGWs ~ [9 GWY) Variation due to gain from withdrawal (VGW)
+ (I GE} — 19 GEP) Variation duc to gain from expensc (VGE)

+ (Gl - 19 GIf) Variation duc to gain from interest (VGI)

~ 19 (5 ~ i¥) DACE | Variation duc to interest camings on BOY DAC

1

Let us look at each of these items.

1. Expected Profit

As discussed earlier, the first two terms (that is, expected % gain profit
and expected interest spread loss on DAC) comprise the expected GAAP
profit under the FAS 97 UL accounting. This corresponds to the percentage
of premium profit expected under traditional GAAP accounting.
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2. Variations Due to Gain from Mortality (VGM)
This is simply the excess of actual over expected gain from mortality:
1 MCY — q* (DB — AB})} — I [MC9 — ¢¢ (DBS — ABS)].

In actual practice, unless the mortality charge rate, m, is revised, the dif-
ference between actual and expected mortality charges will normally be
immaterial. Thus, the main contributor to ¥GM will be the variance between
expected and actual mortality rates (g — g"). Clearly, VGM is also affected
by the actual versus expected relationship between DB and AB, although
such effect is not as great because m and ¢ work in opposite directions.
Also, the difference between £ and [¢ contributes additional profit, although
this is not material if GAAP assumptions are updated frequently.

3. Vanations Due to Gain from Withdrawal (VGW)
This is equal to the excess of actual over expected gain from withdrawal:

1" wt (ABY — CSVA) — I6 w6 (ABS — CSVT).

Except for some peculiar contracts (for example, those with bailout provi-

sions or other features that waive or decrease the surrender charge collected),

the surrender charge scale cannot be revised once the policy is issued. Hence,

VGW variation can only result from three causes:

(a) The difference between actual and expected account balances gives rise to a devia-
tion between actual and expected surrender charges collected at surrender.

(b) The difference between actual and expected in force at BOY.
(c) The variance between actual and expected withdrawal rates.

Of these three causes, the last one is often the major cause for VGW.

4. Variations Due to Gain from Expense (VGE)

This is equal to the difference between the actual and expected excesses
of expense charges over expenses and nondeferrable first-year expense:

M [C* — E* — (FYE* — DE")]| — [ [C¢ — E¢ — (FYES — DEY)].

Because expense charges can be changed only according to contract speci-
fications, the deviation between actual and expected charges likely will be
small, and the deviation between actual and expected expenses will be the
major cause of VGE. For the first year, the difference between actual versus
expected nondeferrable expenses has a material effect on VGE. Again, we
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see that the difference in BOY actual versus expected in force has some
impact on VGE.

Note that the earned and credited interest on expenses and expense charges
are not included in VGE, but are included in VGI. This is done to preserve
the symmetry with Equation (3), the computation of the components of
estimated gross profits, GM, GW, GI, and GE.

5. Variations Due to Gain from Interest (VGI)
This is the excess of actual over expected interest spreads:

(" AB, + P' — E' — FYE")
- r' (4B, + P* — MC* — ' — FYC")]
— 6 [i° (ABS, + P® — EC — FYEC)
= r°{ABf., + P° — MC® — C° — FYCY9).
Except for the earlier durations, the major cause of VGI will be the excess
of the actual over the expected spread earned on BOY AB,

Pt — ryYAB!, — 19 (i° — r9) ABS ,.

In practice, the interest credited rate is often declared on a monthly or
quarterly basis. Knowing that the actual earned rate has deviated from ex-
pected, the actuary can use the VGJ formula to determine the credited rate
that will give rise to zero VGI.

6. Variation Due to Interest Earnings on BOY DAC

Because our model assumes that invested assets are equal to the net GAAP
reserve (that is, AB minus DAC), the deviation between actual and expected
earning rates also will give rise to a deviation in actual and expected interest
loss on the DAC balance.

It may be helpful to combine this item (that is, DAC interest earning
deviation) with the previous item (that is, V'GI). The sum of these two items
can be rewritten as:

P (Ve + PY— B4 — FYEY)
~ F(ABL, + P* — MC" — C* — FYC")]

~ [O[i (V. + PS — EG — FYES)
— 19 (4BS, + PS — MC® — CS — FYCY). 6)

We see that while the deviation in credited rates is applied to AB, the
deviation in earned rates is applied to AB less DAC (that is, net GAAP
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reserve). Knowing that the actual earned rate deviates from expected, the
actuary can apply the above formula to determine the credited rate that will
yield the expected GAAP profit. For instance, if the objective is to have no
additional interest gain or loss, the above formula should be set to zero and
solved for the appropriate .

To summarize, we note that the total actual GAAP profit for year ¢ is

i Pft = total expected profit for year ¢
+ (G} = 1 GY)
= 190 — if) DACE, 7)

GM + GW + GE + GI
= the ¢-th year gain (consisting of four components:
mortality, withdrawal, expense, and interest)
[ = in force at BOY 1.

The second term of Equation (7) represents the variation due to the gains
(that is, estimated gross profits) from four components: mortality, with-
drawal, expense, and interest. The last term of Equation (7) represents the
variation in profit caused by the actual versus expected interest earnings on
BOY DAC. Over time, as existing GAAP assumptions become more out-
dated, these two terms, which represent the variations between actual and
expected profits, may increase. This may signal the need to revise the ex-
isting GAAP assumptions.

Il

where G

REVISING FAS 97 ESTIMATED GROSS PROFITS AND DAC SCHEDULES

The previous development ignores the “‘unlocking’ aspect of FAS 97,
which states that

““Estimates of estimated gross profit . . . .and the total amortization recorded to
date . . . . shall be adjusted . . . if evidence suggests that earlier estimates should be
revised.”

If such a revision is made at EOY n, the following term, representing the
variation due to revised DAC amortization, should be added to Equations
(5) and (7):

IS" DACS - IS DACS
where primed notation represents the revised values. Sometimes, the revision
of the DAC amortization schedule can be traced to a single cause. For

instance, DAC schedule revision may be caused by an unusually high with-
drawal rate. If this is the case, it may be appropriate to classify the above
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quantity (variation due to revised DAC amortization) as a variation in GAAP
profit caused by current-year withdrawal experience and to combine it with
VGW.

Clearly, if the new, revised DAC schedule is used to compute DAC for
BOY and EOY n, the resulting actual profit of year n would be the same as
the revised expected GAAP profit of year n. This is because the revised
DAC schedule would be based on the actual experience up to EOY n and
the revised expectation for the future. Hence,

M PR = 15" PfS

where PfS° = the revised expected GAAP profit per in force for year n.
Also, we know that

PG = (1 — A%) GY — (i — r¥") DACY,

where G§' = the n-th year gain per in force based on the revised values and
A'% = the revised amortization rate based on the revised values.

Note that the author is not implying that the new revised DAC schedule
is used to restate the BOY DAC for year n; this is not done in practice.
Instead, this discussion is intended to help explain the concept of DAC
schedule revision and to illustrate its possible effect. Such an effect could
occur, for instance, if the benefit of hindsight is used at the FAS 97 adoption
date to restate prior years’ profits.

Starting in year n + 1, the revised GAAP assumptions and DAC schedule
should be used in reporting income and in performing the source of earnings
analysis discussed above. As a result, if actual emerging experience is con-
sistent with the revised expected assumptions, then actual profit will be equal
to the sum of
o The revised expected percentage of gain (that is, estimated gross profit), and
® The revised expected interest spread loss on BOY DAC.

Revising the FAS 97 estimated gross profit (and hence the DAC schedule)
is not easy, but a convenient method for revising current and future estimated

gross profits is proposed below. The proposed method resembles, and is
based on, the SOE analysis discussed above.

PROCEDURE FOR REVISING ESTIMATED GROSS PROFITS

To be strictly consistent with FAS 97, whenever changes occur in (i) those
items affecting the account balance (for example, mortality and expense
charges, interest crediting rate), or (ii) expectations of current and future
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experience (for example, mortality and withdrawal rates, expenses, earned
interest rates), the estimated gross profit (which we called gain) stream
should be revised.

Clearly, a straightforward procedure for revising the estimated gross profit
stream is to input all the new assumptions and values into the computer and
generate the revised yearly gains. However, such a procedure does not ex-
plain why or how the estimated gross profit changes; that is, all that is
known is that the results are different. There is no conceptual framework
for analyzing the underlying process. In contrast, the following proposed
procedure is based on the effects of each change on the various sources of
gain (estimated gross profit).

The following additional notation is used:

(i) Primed symbols denote revised assumptions or values.

(i) Unprimed symbols denote original assumptions or values.
(1it) n is the time when the assumptions or values are revised.

A. Effect of a Change in Mortality or Withdrawal Rate in Year n

If the n-th year’s actual withdrawal (or mortality) rate turns out to be
different from the original expectation, we can determine the effect on n-th
year’s gain by examining Equation (3). Specifically, the revised n-th year
gain per in force can be derived by simply substituting the revised with-
drawal/mortality rate into the gain from withdrawal/mortality term of Equa-
tion (3).

The effect on future years’ (that is, beyond year n) gain of such a with-
drawal/mortality deviation also is easily determined. If future withdrawal/
mortality rates remain unchanged, the revised future gain per unit issue is
equal to the original future gain per unit issue multiplied by the ratio,

1 -qg7 = wo)
(1 - g5 - w))’

(8)

that is, future gain per issue is proportionately reduced by the ratio of the
revised in-force to the originally expected in-force at the end of year n.

This procedure will give the same result as the illustrated example shown
in Appendix B of FAS 97.

B. Effect of a Change in Interest Earned Rate or Expense in Year n

The effect of a deviation (between actual results and original expectations)
in the n-th year’s interest earned rate or expense on n-th year’s gain per in
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force is apparent by examining Equation (3). Also, the effect on future years’
(that is, beyond year n) gain per in force should be zero. To obtain the gain
per unit issue, we multiply the gain per in force by the survivorship function.

C. Effect of a Change in Those Items Affecting the Account Balance

Whenever a deviation (between the actual and original expectation) occurs
in the n-th year’s mortality charge, expense charge, credited rate, or pre-
mium, the EQY n account balance will be different. The revised EQY account
balance affects both the n-th year’s (that is, current) and n + t-th year’s (that
is, future) gains.

For the remainder of the discussion in this section, we express the formulas
as per unit in-force in order to make them appear less complicated. To obtain
the formulas in terms of per unit issue, the corresponding terms need to be
multiplied by the survivorship function.

1. Effects on the n-th Year’s (Current Year’s) Gain

The effects on the n-th year’s gain of a deviation in one of the above four
items (that is, mortality charge, expense charge, credited rate, and premium)
are not difficult to determine. For instance, if the mortality charge is MC'
instead of MC, then according to Equation (3), the n-th year’s gain will be
increased by the following three items:

(iy MC'" -MCY(1 +1r)
(if) g (AB, — AB,), and
(i) w (4B, — AB,)
where AB, = AB, — (MC, — MC,) (1 + r)and (CSV, — CSV,) is assumed
to be zero or negligibie.

Simplifying, we see that the total effect on the n-th year gain due to the
difference between MC’ and MC is

MC, —MCHY(1 +r)(1 —g— w) 9

2. Effects on Future Years’ (beyond Year n) Gain

A revised EQY n account balance (4B) will give rise to a different account
balance at £EOY n+t (AB,,,, where r=0) when compared to the original
account balance, 4B, ,,. The revised AB at BOY and EOY n +¢ will, in turn,
result in revised gain, G, ,,. To determine the revised gain (G, ), we first
need to determine the difference between AB; ., and 4B, ...
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Appendix [l shows that if AB, = AB, + k, then
AB,., = AB,. . + k (10)

where k| = k—rfl— T+r.)Q+m,.,)

s£=1
t
It stands for the product from 1 to ¢.

s=1

That is, if the revised AB at EQY n is $k higher, then the revised AB at EQY
n+t is higher by $k compounded for the next ¢ years for:

(i) The interest credited rate, and
(if) The mortality rate used for determining mortality charges.

Clearly, if k is negative, AB’, ,, becomes zero and the policy terminates
whenever the compounded value of k£ becomes larger than 4B, . ,.

The above expression can be seen intuitively. If at EOY n, AB' is higher
than AB by $k, then at EOY n+ 1, AB’ should be higher than AB by the sum
of the following three items:

(1) %k

(i1) One year credited interest on $k, or k », .,

(i) The amount of mortality charge “‘saved.” That is, due to $k higher
account balance, the net amount at risk at BOY n+1 is $k lower. This
reduces the mortality charge by & m, ., which increases AB by the
same amount. Because of the BOY assumption of mortality charges,
this amount is compounded with a year’s interest, k m, ., (1 + 7,,4).

Now, the sum of (1), (ii), and (iii) equals
k (1 + rnH) (1 + mrH—l):

which we denote as k¥%. Following the same analysis, we see that k% will
become

K+ 7)1 + m.,)

at EQY n+2, which we denote as k%. And so on.
For our remaining discussion, we assume that k is positive. However, the
analysis for negative k is similar,
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Because of their effects on the account balance, deviations between actual
experience and original expectations in the n-th year’s expense charge, mor-
tality charge, credited rate, and premium will have lasting effects on future
years’ (that is, beyond year n) gain stream. Looking at Equation (3), we
know that the revised gain G for year n+¢ (where t>0) is equal to G¢
plus the following additional gains:

(A) Gain from interest due to AB revision
(B) Gain form mortality due to AB revision
(C) Gain from withdrawal due to AB revision.

Let us examine each of these separately. (Note that if the expenses or expense
charges also depend on 4B, an additional term, gain from expense due to

AB revision, would be added. The formula for this additional term can be
easily derived.)

(A) Gain from Interest Due to AB Revision
Appendix IV shows that this additional gain is equal to

(kt.~1) [in+t = P (1 + mu+l)]' (11)
This quantity represents the value of $kx compounded for ¢ — 1 years (that is,
to BOY ¢), multiplied by the interest spread for year n+t. Note that the
credited rate for year n+1¢ is grossed up by (1 +m) because mortality charge
is assumed payable at BOY. The earned rate i is not multiplied by (1+m)
because mortality charge does not affect earned interest for year n+1.

(B) Gain from Mortality Due to AB Revision
From Equation (3), it is apparent that this additional gain is equal to

M., (ABr:HRI - ABthl) + Gy (AB,;“ - ABIHI)'

For instance, if & is positive (that is, AB’>AB), gain can be higher or lower
due to these two offsetting terms:

(i) Lower, due to lower mortality charges caused by the lower net amount at risk at
BOY, and

(ii) Higher, due to the higher AB released when death occurs (assumed EOY).

Substituting Equation (10) into the above expression and simplifying, we

can show that the above expression reduces to

—_k; 1 [mnu - qnu (1 + rrHI) (1 + mu*l)]' (12)
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That is, the additional gain from mortality due to AB revision for year n +¢
resulting from $« higher AB at EQY n is equal to:

@ $k compounded with credited interest and mortality rate for 1 —1 years, multiplied

by
® The mortality loading for year n+1, that is, the differences between the mortality

used in the mortality charge calculation and the expected (or GAAP) mortality rate.
Also, because of the timing difference of mortality charges (BOY) and deaths (EOY),
the expected mortality rate has to be augmented by both the credited interest rate and
the mortality rate used in the AB calculation for year n+1¢.

(C) Gain from Withdrawal Due to AB Revision

From Equation (3), we know that the gain from withdrawal equals the
product of withdrawal rate (w) and surrender gain (SG). SG is defined as
the difference between the AB and the CSV. Depending on how the surrender
charge (SC) is expressed, the effects of a revised AB on year n+t SG are
different:

Case 1: SC expressed as a percentage of the AB
If8C,., = (S,..%) (4B,.,), where 0 = §,, % < 100%, then
$Go = 8G,., + (S,., %) (k); (13)

that is, the surrender gain is increased by the product of the SC% and $k
compounded for ¢ years. And the gain from withdrawal due to AB revision
is equal to the withdrawal rate, w, multiplied by the above product.

i

Case 2: SC expressed as a function of face amount or policy values other
than AB
Let us assume that AB’ >AB. That is,

AB! = AB, + k and k>0
AB,,, = AB,, + k

For year n+¢, the gain from withdrawal due to AB revision will generally
be zero because SC is not dependent on AB. The exception occurs when
AB<SC. The latter will yield a gain from withdrawal due to AB revision
equal to:

(l) wu ll(kl‘) ifABn-H < ABI’,+I < SC/I*I



464 SOURCE-OF-EARNINGS ANALYSIS UNDER FAS 97

or

(ii) W, (SC.., ~ AB,.)  itAB,., < SC,., < AB,

ntr

where 4B, = AB, ., + k. That is, because the amount of surrender charge
collectible at withdrawal cannot exceed the AB at withdrawal, the gain from
withdrawal due to AB revision is equal to

Min (ABr: 4103 SCuw) — Min (ABn 2] SC“,,,)

where Min stands for the minimum of. Except for early durations, AB will
generally be greater than SC and the gain from withdrawal due to AB revision
will often be zero for year n+¢.

ILLUSTRATIVE EXAMPLE

This section contains an example that itlustrates how the various formulas
and procedures are used. The example is based on UL policies issued at age
45 to nonsmoking males having the following features, policy values, and
assumptions (based on best estimate):

Mortality rate (g): as shown in Table 1

Mortality charge rate (m): as shown in Table 1

Withdrawal rate (w): 10 percent for the first three years, 5 percent thereafter

Gross premium (P): $20 per year

Extra first-year expense charge (FYC): $10 in the first year

Nonextra first-year expense charge (C): $4 per year

Extra first-year expense (FYE): $16.50 in the first year

Nonextra first-year expense (E): $2.50 per year

Death benefit (DB): $1000 all years

Earned interest rate (£): 10 percent all years

Credited inierest rate (r): 8 percent all years

Surrender charge % (SC%): Used in the computation of cash susrender value and
expressed as a percentage of account balance. It starts
with 100 percent in the first year and decreases by 10

percent per year until it reaches 0 percent.
Deferrable Expense (DE): $16 in the first year.

Table 1 summarizes these values and assumptions. Also shown are the
computed mortality charge (MC), account balance (4B), cash surrender value
(CSV), and the survivorship function, /(t), for 20 policy years. For simplic-
ity, we perform the calculation only for the first 20 policy years. Note that
the values and assumptions used are for illustrative purposes only and may
or may not resemble those of any actual existing UL policy.



TABLE 1

PoLICY VALUES AND ASSUMPTIONS BASED ON BEST ESTIMATE

Policy
Year FYC + C L IYE + F P r i q w m DB MC Al SCiAB% [ad Ity
1..... 14.00 | 19.00 | 20.00 | 0.08 | 0.10 ; 0.0009533 | 0.10 | 0.0050825 | 1,000 5.08 0.99 100.00% 0.00 (0.899047
2.0, 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0013138 | 0.10 | 0.0052470 | 1,000 5.24 12.69 90.00 1.27 0.807961
K 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0017038 | 0.10 | 0.0054060 | 1,000 5.34 25.22 80.00 5.04 0.725788
4..... 4.00 2.50 | 20.00 [ 0.08 0.10 | 0.0020238 | 0.05 | 0.0055600 | 1,000 5.42 38.66 70.00 11.60 0.688030
S..... 4.00 2.50 | 20.00 { 0.08 0.10 | 0.0023441 | 0.05 { 0.0060800 { 1,000 | 5.84 52.72 60.00 21.09 0.652016
6..... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0027494 | 0.05 | 0.0066560 [ 1,000 6.31 67.41 50.00 33.71 0.617622
7..... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0031915 | 0.05 | 0.0072880 | 1,000 6.80 82.75 40.00 49.65 0.584770
8..... 4.00 2,50 1 20.00 { 0.08 | 0.10 | 0.0035453 | 0.05 | 0.0079680 | 1,000 7.31 98.75 30.00 69.13 0.553458
9..... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0038401 0.05 ; 0.0087120 ; 1,000 7.85 115.45 20.00 92.36 0.523660
10..... 4.00 2.50 | 20.00 | 0.08 0.10 } 0.0042098 | 0.05 | 0.0095200 | 1,000 8.42 132.87 10.00 119.59 .495272
... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0047339 | 0.05 | 0.0104000 | 1,000 9.02 151.04 0.00 151.04 0.468164
12..... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0053938 | 0.05 | 0.0113680 ;| 1,000 9.65 169.98 0.00 169.98 0.44223)
13..... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0062972 | 0.05 | 0.0124320 | 1,000 | 10.32 189.72 0.00 189.72 0.417335
14..... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0072644 | 0.05 | 0.0136000 | 1,000 | 11.02 210.28 0.00 210.28 0.393436
15..... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0082652 | 0.05 | 0.0148720 ( 1,000 { 11.74 | 231.69 0.00 231.69 0.370512
16..... 4.00 2.50 [ 20.00 { 0.08 0.10 | 0.0099000 | 0.05 | 0.0162720 | 1,000 ( 12.50 254.01 0.00 254.01 0.348319
17..... 4.00 2.50 1 20.00 | 0.08 0.10 | 0.0108060 | 0.05 | 0.0177920 { 1,000 | 13.27 277.27 0.00 277.27 0.327139
18..... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0118140 [ 0.05 | 0.0194480 | 1,000 [ 14.06 301.55 0.00 301.55 0.306917
19..... 4.00 2.50 ) 20.00 | 0.08 0.10 | 0.0129780 | 0.05 | 0.0212560 | 1,000 | 14.85 326.92 0.00 326.92 0.287588
20..... 4.00 2.50 | 20.00 | 0.08 0.10 | 0.0142860 | 0.05 | 0.0232320 | 1,000 | 15.64 353.47 0.00 353.47 l 0.269100
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Two sets of computations are shown: Tables 1-10, which ilustrate ex-
pected GAAP pretax profit and SOE analysis procedure, and Tables 11-15,
which illustrate the procedure for revising estimated gross profits.

We see in Table 2 that the present value of the estimated gross profits is
$54.82. Because the excess of deferrable expense over first-year charge is
$6, the DAC amortization rate (4%) is 10.9454 percent. The last column
shows the percentage of DAC that is still unamortized at EQY.

TABLE 2

COMPUTATION OF ESTIMATED GROSS PROFITS (GAINS) AND DAC AMORTIZATION SCHEDULE
BASED ON BEST ESTIMATE

Guin from Total Gain Present
Policy Mortality { Withdrawal | Expense | Interest Total per Issued Value Discounted ¢ DAC
Yeur (GM) (GW) (GE) (G (G) Gl Using r Guin Unamortized
1.. 4.13 0.10 1.00 | 0.03 5.26 | 5.26 | 0.925926 4.87 98.41%
2.. 3.94 1.14 1.50 | 0.91 7.50 { 6.74 | 0.857339 5.78 | 93.99
3. 3.68 2.02 1.50 | 1.15 8.34 { 6.74 | 0.793832 5.35 | 83.21
4.. 3.47 1.35 1.50 1.41 7.74 5.61 0.735030 4.13 86.11
5.. 3.62 1.58 1.50 [.71 8.42 | 5.79 | 0.680583 3.94 | 82.43
6.. 3.74 1.69 1.50 | 2.03 8.96 | 5.84 | 0.630170 3.68 | 7837
7.. 3.87 1.65 1.50 2.36 9.39 5.80 | 0.583490 3.38 74.07
8.. 4.11 1.48 1.50 | 2.71 9.80 ) 5.73 | 0.540269 3.10 | 69.53
9... 4.45 1.15 1.50 y 3.07 | 10.18 | 5.64 | 0.500249 2.82 | 64.82
10....} 4.77 0.66 1.50 § 3.45 1 310.39 | 5.44 | 0.463193 2.52 60.08
11.. 5.00 0.00 1.50 § 3.85 | 10.35 | 5.13 | 0.428883 2.20 | 55.54
12.... 517 0.00 1.50 4.26 11094 | 5.12 | 0.397114 2.03 50.64
13....] 5.22 0.00 1.50 1 4.70 | 11.41 | 5.05 | 0.367698 1.86 | 45.48
14....] 5.28 0.00 1.50 | S.15 111,93 | 4.98 | 0.34046) 1.69 | 40.04
15....] 5.39 0.00 1.50 | 5.62 § 12,51 1 4.92 ) 0.315242 155+ 34.27
16....1 5.12 0.06 1.50 | 6.10 | 12.72 1 4.71 | 0.291890 1.38 { 28.41
17.... 5.46 0.00 1.50 | 6.61 | 13.57 | 4.73 | 0.270269 1.28 1 22.06
18....1 5.80 0.00 1.50 { 7.14 | 14.44 | 4.73 [ 0.250249 [.18 15.20
19....0 6.1 0.00 1.50 | 7.69 | 1530 | 470 | 0.231712 1.09 7.85
20....] 6.40 0.00 1.50 | 826 | 16.16 | 4.65 | 0.214548 1.00 0.00
PV Gain = 54.82
DE-FYC = 6.00
AT = 10.9454%

We see in Table 3 that the various income statement items net out 1o a
GAAP pretax profit that equals the expected GAAP profit, computed by
using Equation (4) multiplied by /(r) at BOY.

With the actual mortality rate being 110 percent of expected in years 3
and 4, we see in Table 4 that years 3 and 4 contain material negative VGM
(~0.134 and —0.142, respectively). The formulas shown in the section



TABLE 3
INCOME STATEMENT, SHOWING THAT PROFIT EQuUALS EXPECTED GAAP PROFIT As SHOWN IN EQUATION (4) WHEN ASSUMPTIONS ARE REALIZED

Mortality Admin. Death | Admin. | First-Year Amort. of | GAAP Expected GAAP Profit

Policy Charge | Surrender | Charge Eamed Ben. Less | Expense | Expense Credited | Defernable | Amon. of | Unamon. Profit —{i-n*

Year {MC)y Charge {O) Interest | AB Release {E) {FYE) Interest Expense Def. Exp. | FY Charge PN (1-A%)G BOY DAC Total
1..... 5.08 0.10 { 4.00 { —0.50 0.95 2.50 16.50 0.07 16.00 0.25 0.16 4.561 4.681 -0.120 | 4.561
2..... 4,71 1.03 | 3.60 1.07 1.17 2.25 0. 0.85 0.00 0.71 0.44 5.883 6.001 -0.118 { 5.883
3. 431 1.63 | 3.23 1.88 1.34 2.02 0.00 1.51 0.00 0.76 0.48 5.892 6.004 -0.113 5.892
4..... 3.93 0.98 | 2.90 2.57 1.41 1.81 0.00 2.08 0.00 0.50 0.31 4.893 5.000 -0.107 | 4.893
S, 4.02 1.09 | 2.75 3.35 1.53 1.72 0.00 2.69 0.00 0.59 0.37 5.054 5.157 -0.103 5.054
6..... 4.11 1.10 | 2.61 4.08 1.67 1.63 0.00 3.26 0.00 0.65 0.41 5.101 5.200 -0.099 | 5.101
7. 4,20 1.02 | 2.47 4,71 1.81 1.54 0.00 3.79 0.00 0.69 0.43 5.069 5.163 -0.094 | 5.069
8..... 4.27 0.87 | 2.34 5.42 1.87 1.46 0.00 4.28 0.00 0.73 0.45 5.017 5.106 -0.089 [ 5.017
9..... 4.35 0.64 | 2.21 6.02 1.88 1.38 0.00 4.73 0.00 0.75 0.47 4.935 5.019 -0.083 | 4.935

10..... 4.41 0.35 | 2.09 6.57 1.91 1.31 0.00 5.15 0.00 0.76 0.47 4.766 4.844 ~0.078 4.766
11..... 4.47 0.00 } 1.98 7.09 1.98 1.24 0.00 5.54 0.00 0.73 0.45 4.492 4.564 ~-0.072 | 4.492
12...... 4.52 0.00 | 1.87 7.56 2.10 1.17 0.00 5.89 0.00 0.78 0.49 4.493 4.560 -0.067 | 4.493
13 ..... 4.56 0.00 | 1.77 7.99 2.26 1.11 0.00 6.21 0.00 0.82 0.52 4.433 4.494 -0.061 4.433
14 ..... 4.60 0.00 | 1.67 8.38 2.39 1.04 0.00 6.50 0.00 0.87 0.54 4.379 4.433 -0.055 { 4.379
15..... 4.62 0.00 { 1.57 8.72 2.50 0.98 0.00 6.75 0.00 0.92 0.58 4.335 4.383 -0.048 4.335
16 ..... 4.63 0.00 | 1.48 9.03 2.74 0.93 0.00 6.97 0.00 0.94 0.59 4.156 4.197 -0.041 4.156
17 ..., 4.62 0.00 | 1.39 9.29 2.72 0.87 0.00 7.15 0.00 1.02 0.64 4.177 4.211 -0.034 | 4.177
18 ..... 4.60 0.00 | 1.31 9.51 2.70 0.82 0.00 7.31 0.00 1.10 0.69 4.182 4,208 ~0.026 | 4.182
19..... 4,56 0.00 | 1.23 970 | 2.68 0.77 0.00 7.43 0.00 1.18 0.74 4.164 4.182 -0.018 | 4.164
20..... 4.50 0.00 | 1.15 9.86 | 2.66 0.72 0.00 7.53 0.00 1.26 0.78 4.129 4.139 —0.009 | 4.129

Note: Values shown are per unit issue; that is, the values contain the effect of the survivorship function /(r). Also, for easier understanding of the application of the
illustrated procedures, the original DAC amortization schedule is used throughout.
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SOE Analysis can be verified easily. For instance, —0.134 is equal to ()
at BOY 3 of 0.807961 multiplied by

[~ 110%(0.0017038) + 0.0017038] (1000 —~ 25.22).

Because the outstanding actual in force is lower than expected starting in
year 5, the increase in mortality in years 3 and 4 also affects future profits.
Looking at the sources of such future profits, we see that the effect of the
lower actual in-force is noticeable on VGM and VGI for years 5 to 20 (with
a value of —0.001) and not noticeable on VGW and VGE.

In Table 5, with the actual withdrawal rate 10 percent higher in year 4,
we collect additional surrender charge, resulting in a fourth year VGW of

0.15 (38.66 — 11.60) — 0.05 (38.66 — 11.60) = 2.71

per in force at BOY 4. Multiplying 2.71 with the [(¢) at BOY 4 of (.725788,
we get a VGW of $1.964 per issue, which is the number shown under the
column VGW for year 4.

Similar to Table 4, the lower actual in force at BOY 5 lowers the profits
for years 5 to 20. But unlike Table 4, the effect on future profits is sub-
stantially greater. This is because the effect of a 10 percent additional with-
drawal rate on persistency is substantially greater. Looking at the sources of
earning, we see that the effects on VGM, VGW, VGE, and VGI are all
significant for years 5 to 20. VGW is zero for years 11 to 20 because SC%
is zero for those years. Variation from interest on BOY DAC is zero because
DAC is based on a static schedule, that is, independent of actual in force.

In Table 6, with the doubling of expense for years 5 to 10, GAAP profit
is depressed for those years. Looking at the sources of earning, we see that
VGE is the main cause. For instance, VGE for year 9 is equal to

ly ($2.50 — $5) = 0.553458 (—$2.50) = —$1.384.

VGI is also affected because we assume expense is paid at BOY. In reality,
the magnitude of VG is smaller (perhaps half) because most expenses occur
evenly throughout the year. Note that unlike Tables 4 and 5, there is no
effect on future years (that is, beyond year 10).

In Table 7, with the increase in the credited rate starting the sixth year,
profit is reduced due to negative F'GI. The reduction in profit is partly offset
by positive VGW due to higher AB. VGM is also affected and could be either
positive or negative depending on the relative magnitude of: (1) the decrease
in mortality charge due to higher AB, and (2) the increase in profit due to
higher AB released at death. In reality, only a fraction of the magnitude of



TABLE 4
SOURCE OF EARNINGS ANALYSIS WHEN ACTUAL MORTALITY RATE (g) Is 110% oF EXPECTED

iN YEARS 3 AND 4

First- Vanation

Mocality | Su | Ademin. Death Yen Deter- Amoa. of | Gaap Expected GAAP Profi Fe tat | Towl
Policy | Charge | render | Charge Eamed | Ben. Less Expense | Credited abie Amort. of | Unamoet. Profi ~{i-n* on Actual
Year MC) | Clarge {©) Interest | AB Rel. (FYE) | Imerest | Expense | Def. Exp. | FY Charge 1) (1 -A%)G | BOY DAC | Toul YGM VGW VGE VGt BOYDAC| Profit
1..|5.08|0.10{4.00| ~0.50]0.95|2. 16.50{ 0.07 | 16.00 | (0.25) | (0.16) | 4.561 | 4.681 | —0.120{4.561] 0.000| 0.000 {0.000| 0.000]0.000[4.561
2..14.7111.03 {3.60 1.07{1.17 | 2. 0.00}0.85] 0.00| (0.71) | (0.44) | 5.883 {6.001 | -0.118}5.883] 0.000| 0.000 {0.000| 0.000,0.000{5.883
3..14.3111.63]3.23 1.88]1.48 | 2. 0.00|1.51( 0.00 | (0.76) [(0.48)| 5.757 | 6.004 | —0.113}5.892| —0.134| 0.000 |0.000| 0.000|0.0005.757
4 ..03.9310.98]/2.90 2.56|1.55{1.81 | 0.00/2.08| 0.00] (0.50) | (0.31) | 4.750 | 5.000 | ~0.107[4.893| -0.142{ 0.000 |0.000| 0.000|0.000|4.750
5..]4.02)1.09)2.75 3.3511.5311.72 ) 0.00)2.69] 0.00| (0.59) | (0.37)] 5.052 |5.157 | —0.103]5.054| —0.001| 0.000 | 0.000} 0.000}0.000)5.052
6..14.11{1.10[ 2.61 4.08(1.67|1.63| 0.00{3.25| 0.00! (0.65) | (0.41){ 5.099 |5.200 { —0.099{5.101( —0.001{ 0.000 {0.000{ —0.001|0.000(5.099
7 ..14.2011.02|2.47 4.77| 1.81 | 1.54 | 0.00{3.78 | 0.00 | (0.69) |(0.43) | 5.066 |5.163 | —0.094/5.069| —0.001| 0.000 {0.000| -0.001{0.0005.066
8..]4.27]0.87|2.34 5.42|1.87 | 1.46 | 0.00)4.28) 0.00| (0.73) | (0.45)] 5.015 | 5.106 | —0.089|5.017| —0.001| 0.000 |0.000) —0.001| 0.0005.015
9 ..14.341064}2.21 6.01{ 1881138 0.00{4.73] 0.00{ (0.75) | (0.47)]4.933 | 5.019 | -0.083{4.935| -0.001| 0.000 10.000} -0.001}0.0004.933
10 .. 4.41 | 0.35 | 2.09 6.57(1.91 | 1.31]| 0.00}5.15} 0.00| (0.76) | (0.47)| 4.764 | 4.844 | —0.078{4.766| —0.001[ 0.000 {0.000| -0.001|0.000 |4.764
11 ..]1 4.46 ] 0.00 | 1.98 7.0811.99 11.24 | 0.00{5.54| 0.00| (0.73) |(0.45)]|4.490 | 4.564 | —0.072|4.492{ ~0.001} 0.000 {0.000| ~0.001| 0.000 {4.490
12 ..14.52 |1 0.00] 1.87 7.5512.10}1.17 | 0.00{5.89{ 0.00 | (0.78) | (0.49) ] 4.491 | 4.560 [ -0.067(4.493| —0.001| 0.000 |0.000| - 0.001|0.000{4.491
13 ..| 4.56 | 0.00 | 1.77 7.9812.26 | 1.11 ] 0.00] 6.21| 0.00 | (0.82) | (0.52) | 4.431 | 4.494 | -0.061{4.433| —0.001| 0.000 ]0.000] - 0.001] 0.000|4.431
14 ..14.60 10.00| 1.67 8.3712.39 11.04 | 0.00{6.50| 0.00| (0.87) | (0.54)| 4.377 14.433 | —0.05514.379; ~0.001{ 0.000 10.000| —0.001) 0.0004.377
15 ..14.62 }0.00] 1.57 8.7212.50|0.98{ 0.00(6.75| 0.00| (0.92) |(0.58) | 4.333 [4.383 { —0.048/4.335( -0.001{ 0.000 {0.000{ -0.001|0.000{4.333
16 ..} 4.63 | 0.00 | 1.48 9.02]2.74 1 0.93 | 0.00|6.97 | 0.00 | (0.94) |(0.59)]4.154 [4.197 [-0.041(4.156| —0.001| 0.000 |0.000} —-0,001]| 0.000 [4.154
17 ..] 4.62 | 0.00 ) 1.39 9.2812.7210.87| 0.00]7.15| 0.00] (1.02) | (0.64) ] 4.175 |4.211 | —0.034|4.177| —0.001} 0.000 |0.000{ - 0.001|0.000 |4.175
18 ..1 4.60 | 0.00 | 1.31 9.5112.7010.82! 0.00!7.30! 0.00{ (1.10) | (0.69) | 4.180 {4.208 | —0.026|4.182| —0.001 0.000 {0.000{ -0.001 0.000 {4.180
19 ..]14.5510.00|1.23 9.70) 2.68 | 0.77 | 0.00{ 7.43| 0.00 | (1.18) {(0.74) | 4.162 {4.182 | ~0.018{4.164 | ~0.001 ]} 0.000 [0.000] -0.001|0.000|4.162
20 ..} 4.50 | 0.00 9.85] 2.66 | 0.72 | 0.00]| 7.53| 0.00| (1.26) | (0.78) | 4.127 [4.139 [ —0.009]|4,129]| —0.001| 0.000 |0.000| ~0.001|0.000 }4.127

Note: Values shown are per unit issue; that is, the values contain the effect of the survivorship function /(r). Also, for easier understanding of the application of the
illustrated procedures, the original DAC amortization schedule is used throughout.



TABLE 5
SOURCE OF EARNINGS ANALYSIS WHEN ACTUAL WITHDRAWAL RATE (W) Is 15% (VERSUS 5% EXPECTED) IN YEAR 4

Desth Firsz- Variation

Moraliy| S | Admin. Ben. | Admin. | Yew Defer- Amort. of | GAAP Expected GAAP Profit Fr.int. | Tonl
Palicy | Charge | render | Charge Eamed Lets | Expense | Expense | Credited able Amon. of | Unamort. Profit -(i-0* on Actusl
Y | MO |ag | © | wwrem |8Ra ] ® | YE) | ivwrest | Epense | Det B [FYOwe ] @ jo-amiG | sovpac | Tom | vom VGW VGE vt | Bovpac| Prom
1..]5.08/010}(4.00]~0.50(0.9512.50{16.50/0.07]16.00 (0.25) | (0.16) | 4.561 [4.681 ] —0.120|4.561| 0.000| 0.000| 0.000! 0.000}0.000}4.561
2..14.7111.03}3.60 1.0711.17{2.25| 0.00{0.85{ 0.00{(0.71) | (0.44) {5.883 {6.001 | —0.118{5.883] 0.000; 0.000; 0.000[ 0.000G{0.0005.883
3..14.3111.6313.23 1.88{1.34(2.02| 0.00{1.51] 0.00] (0.76) | (0.48) | 5.892 | 6.004 | —0.113 |5.892; 0.000] 0.000; 0.000; 0.000)0.000(5.892
4 ..}3.9312.95)2.90 2.5711.4111.81) 0.00/2.08| 0.00{ (0.50) | (0.31) |6.857 | 5.000 —0.10714.893) 0.000| 1.964, 0.000{ 0.000/0.000]6.857
5..13.60]0.97}2.46 2.94]1.37|1.54 1 0.00|2.40| 0.00 | (0.59) | (0.37)|4.443 |5.157| —0.103|5.054| ~0.263|~0.115/-0.109| - 0.124| 0.000 | 4.443
6 ..l 3.6810.9812.33 3.60]11.50( 1.46 | 0.00[{2.91| 0.00| (0.65) | (0.41) | 4.485 | 5.200 | —0.099 {5.101} —0.257{~0.116| ~0.103| — 0.140( 0.000 |4.485
7 ..13.75|0.91 221 4.2211.6211.38( 0.00{3.39( 0.00 | (0.69) | (0.43) |4.457 [5.163 | —0.094 [5.069{ —0.252{~0.108] -~ 0.098; —0.154( 0.000 (4.457
8 ..]3.8210.77 {2.09 4.80)1.6711.31| 0.00{3.83; 0.001](0.73) | (0.45) [ 4.412 | 5.106 | —0.0892{5,017| —0.254/-0.091}~0.093; - 0.167) 0.000 14,412
9../13.89]0.57)1.98 5.34] 1.68]1.24 ] 0.00{4.23] 0.00)(0.75) | (0.47) | 4.341 | 5.019 | —0.083 |4.935| - 0.260| ~0.067| ~0.088] - 0.179] 0.000 j4.341
10 ..} 3.9410.31 |1.87 5.8411.71(1.17] 0.00{4.61] 0.00] (0.76) | (0.47) | 4.193 | 4.844 | —0.078 (4.766| —0.264]| ~0.037| - 0.083| - 0.191] 0.000 |4.193
11 ..} 4.00{0.00}1.77 6.30]1.7811.11 ] 0.00{4.96| 0.00 ] (0.73) ] (0.45){3.951 | 4.564 | —0.072|4.492| -0.261| 0.000|-0.078]~0.201]0.000)3.951
12 .. 4.04}0.00}1.68 6.73} 1.87{1.05] 0.00{5.27} 0.00| (0.78) | (0.49) | 3.953 | 4.560 | —0.067 [4.493| -0.256] 0.000|-0.074]{-0.211]0.000}3.953
13 .. 4.0810.00]1.58 7.11]2.02 | 0.99 | 0.00}5.56( 0.00] (0.82) | (0.52) | 3.901 | 4.494 | —0.061 |4.433| —0.243] 0.000]~0.070{-0.219] 0.000 {3.901
14 ..[ 4.11]0.00|1.49 7.46{2.14|0.93 | 0.00|5.81| 0.00 | (0.87) [ (0.54) [3.854 |4.433 | —0.055[4.379| -0.233] 0.000{-0.066]—0.227]0.000 |3.854
15 ..[ 4.13 |1 0.00 | 1.41 7.7812.2310.88( 0.00{6.041 0.00{ (0.92) | (0.58) | 3.816 {4.383 | —0.048 14.335(—~0.224| 0.000|-0.062]~-0.233|0.000]3.816
16 ..} 4.1410.00{ 1.33 8.05]12.4510.83 ] 0.00{6.24 ] 0.00] (0.94) | (0.59) |3.659 | 4.197 | ~0.041 14.156{ —0.200] 0.000|~0.059] -0.239{ 0.000 |3.659
17 ..} 4.14]0.00]1.25 8.29)2.43]/0.78 ] 0.00]6.40] 0.00] (1.02) | (0.64) | 3.678 | 4.211 | —0.034 [4.177]-0.201] 0.000|-0.055|-0.243{0.000)3.678
18 ..] 4.11]0.00 | 1.17 8.4912.4110.73 | 0.00]16.54| 0.00| (1.10) | (0.69) [3.683 | 4.208 | —0.0264.182| -0.200| 0.000|-0.052| - 0.246]0.000)3.683
19 ,.1 4.08 [ 0.00|1.10 8.67(2.40(0.69| 0.00/6.65]| 0.00](1.18) [ (0.74) [3.668 [4.182| —0.018 {4.164| ~0.198| 0.000|-0.049{—-0.249]0.000 | 3.668
20 ..{4.02{0.00}1.03 8.81(2.38{0.64 | 0.00{6.74{ 0.00 (1.26) | (0.78) {3.639 {4.139{ ~0.009{4.129{-0.194| 0.000{-0.046{-0.251{0.000{3.639

Note: Values shown are per unit issue; that is, the values contain the effect of the survivorship function {(r). Also, for casier understanding of the application of the
illustrated procedures, the original DAC amortization schedule is used throughout.



TABLE 6

SOURCE OF EARNINGS ANALYSIS WHEN ACTUAL EXPENSE Is $5 (VERSUS $2.50 EXPECTED) FOR YEARS 5 TO 10

First- Wariation

Momalty | Su- | Admin. Deat | Admin. | Year Defer- Amor.of | GAAP Expected GAAP Profit Fr.lnt. | Toul
Policy | Charge | render | Qurge | Elmed |[Ben. Less| Expense | Expense | Credited |  rable Amont. of | Uname. Profit —(i-n)* on Actual
Yar | (MC) | Carge | (O Interest | ABRel. | () | (FYE) | lowrest | Expense | Def. Exp. | Py Ohage | (0  |0-4%)G | BovoaC | Towt | vom VGW VGE VGt | Bovpac| peofi
1..[5.08(0.10(4.00| -0.50]0.95]2.50)16.50/0.07 { 16.00 | (0.25) | (0.16) [ 4.561 | 4.681 | ~0.12014.5610.000| 0.000 | 0.000| 0.000]0.000|4.561
2..|4.71]1.03 | 3.60 1.07)1.17 | 2.25| 0.00{0.85] 0.00{ (0.71) | (0.44) | 5.883 | 6.001 | —0.118|5.883|0.000| 0.000 | 0.000| 0.000{0.000|5.883
3..14.311.63]3.23 1.8811.34 12.02} 0.00(1.51| 0.00| (0.76) | (0.48) | 5.892 | 6.004 | -0.113)5.892}10.000| 0.000 { 0.000( 0©.000!0.000(5.892
4 ..03.9310.98 (2.9 2.5711.41 | 1.81| 0.00{2.08 | 0.00| (0.50) | (0.31) | 4.893 |5.000 [ ~0.107[4.893|0.000( 0.000 { 0.000] 0.000|0.000 [4.893
5..14.0211.09]2.75 3.1811.5313.441 0.00{2.69| 0.00] (0.59) { (0.37)|3.162 {5.157 [ -0.103(5.054({0.000| 0.000 | -1.720| -0.172|0.000{3.162
6..14.11]1.10 2.61 3.9211.67 | 3.26 | 0.00]3.26 | 0.00 | (0.65) | (0.41) | 3.308 ]5.200 | —0.099(5.101|0.000] 0.000 | -1.630| -0.163{0.000|3.308
7 ..14.2011.02}2.47 4.621 1.81 | 3.091 0.00|3.79( 0.00{ (0.69) | (0.43){ 3.370 | 5.163 | -0.094|5.06910.000} 0.000 { —1.544{ - 0.154}0.000|3.370
8 ..] 4.27 [ 0.87 | 2.34 5.27|1.87 [2.92| 0.00{4.28( 0.00 | (0.73) | (0.45) | 3.409 | 5.106 | —0.089{5.017|0.000f 0.000 { —1.462( ~0.146] 0.000 |3.409
9 ..1435710.642.21 5.88} 1.8812.77) 0.0014.73| 0.00] (0.75) | (0.47) | 3.413 }5.019 | —0.083)4.935]0.000] 0.000 | ~1.384} -0.138|0.000]3.413
10 ..{ 4.41 { 0.35 | 2.09 6.4411.91 | 2.62 | 0.00]5.15{ 0.00| (0.76) | (0.47) | 3.326 | 4.844 | —0.078]4.766|0.000| 0.000 | ~1.309| ~0.131|0.000 [3.326
11 ..| 4.47 | 0.00 | 1.98 7.09(1.99(1.24( 0.00}5.54| 0.00 [ (0.73) | (0.45) | 4.492 | 4.564 [ -0.072(4.492/0.000| 0.000 | 0.000| —0.000]0.000 [4.492
12 ..1 4.520.00 | 1.87 7.56]2.10 | 1.17 | 0.00}5.89] 0.00| (0.78) | (0.49) | 4.493 | 4.560 | —0.067|4.493|0.000( 0.000 | 0.000| ~0.000{ 0.000 |4.493
13 ..]4.56 | 0.00 | 1.77 7.99]12.26 [ 1.11 | 0.00|6.21| 0.00 | (0.82) | (0.52) | 4.433 [ 4.494 | ~0.061|4.433|0.000{ 0.000 | 0.000]-0.000|0.000 [4.433
14 ..] 4.60 | 0.00 | 1.67 8.3812.39|1.04 | 0.00{6.50| 0.00 ] (0.87) | (0.54) | 4.379 [4.433 | ~0.055[4.379{0.000| 0.000 | 0.000]-0.000|0.000 (4.379
15 ..1 4.6210.00{ 1.57 8.7212.50{0.98| 0.00{6.75| 0.00] (0.92) { (0.58) ( 4.335 | 4.383 [ ~0.048(4.335(0.000} 0.000 | 0.000|-90.000{0.000 |4.335
16 .. 4.63 | 0.00 | 1.48 9.03] 2.74 | 0.93 | 0.00{6.97| 0.00 | (0.94) | (0.59) | 4.156 | 4.197 | ~0.041|4.156{0.000]| 0.000 | 0.000{ —0.000] 0.000 |4.156
17 ..1 4.62 { 0.00 | 1.39 9.291 2.72 1 0.87 | 0.00 7.15! 0.00| (1.02) | (0.64) | 4.177 | 4.211 | -0.034|4.1770.000{ 0.000 { 0.000| -0.000| 0.000 |4.177
18 ..] 4.60 | 0.00 | 1.31 9.5112.70 1 0.82( 0.00|7.31| 0.00| (1.10) | (0.69) | 4.182 | 4.208 | —0.026(4.182(0.000! 0.000 | 0.000{ ~0.000|0.000 |4.182
19 ..] 4.56 {1 0.00 | 1.23 9,70} 2.68 | 0.77 | 0.00{7.43 ] 0.00| (1.18) }(0.74) | 4.164 14.182 | ~0.018{4.164{0.000| 0.000 | 0.000| —-0.000}0.000 [4.164
20 ../ 4.50[0.00]1.15 9.86] 2.66 | 0.72 | 0.00|7.53| 0.00| (1.26) | (0.78) | 4.129 | 4.139 | —0.009{4.129|0.000] 0.000 | 0.000{ —0.000| 0.000 {4.129

Note: Values shown are per unit issue; that is, the values contain the effect of the survivorship function /(r). Also, for easier understanding of the application of the
illustrated procedures, the original DAC amortization schedule is used throughout.




TABLE 7

SoURCE OF EARNINGS ANALYSIS WHEN ACTUAL CREDITED RATE (r) Is 9% (VERsus 8% EXPECTED) FOR YEARS 6 T0 20

Firut Variaticn

Moraliy | Sur- | Admin. Deah | Admin, | Yeur Defer- Amac. of | GAAP Expected GAAP Profir Er.int. | Toul
Policy | Charge render | Charge Eamed Ben. Less | Expense | Expense | Credited nble Amort. of | Unamort. Profit ~(i-0)* on Aclual
Yew | MO | e | © Ivere | ABRe. | (B) (FYE) | imerest | Expense | Del.Exp. |[FYCharge | ) [(1-A%)G | BOY DAC | Toual vGM VGW VGE VGl BOYDAC | Protat
1..15.0810.10]4.00] ~ 0.50] 0.95 | 2.50 |16.50| 0.07 | 16.00 { (0.25) | (0.16) |4.561 |} 4.681 | -0.120§4.561] 0.000| 0.000 |0.000| 0.000]0.000|4.561
2..04.71)1.0313.60 1.07| 1.17 ] 2,25 | 0.00{0.85( 0.00 | (0.71) ] (0.44) |5.883 | 6.001 | -0.118{5.883| 0.000} 0.000 [0.000( 0.000|0.000|S.883
3../]431]|1.63]|3.23 1.88| 1.34 | 2.02) 0.00{1.51] 0.00| (0.76) | (0.48) |5.892 | 6.004 | -0.113(5.892| 0.000) 0.000 {0.000{ 0.000|0.000|5.892
4 ..13.931098]2.90 2.57( 1.41 [ 1.81 | 0.00]2.08{ 0.00] (0.50) | (0.31) |4.893 | 5.000 {-0.107{4.893] 0.000] 0.000 {0.000{ 0.000}{0.000[4.893
5..]4.02[1.0912.75 3,351 1.5311.72| 0.00[2.69| 0.00| (0.59) [(0.37) [5.054 | 5.157 {-0.103{5.054[ 0.000( 0.000 (0.000( 0.000{0.000|5.054
6..|41111.11]2.61 4.08] 1.67 | 1.63 | 0.00|3.66] 0.00 | (0.65) | (0.41) |4.705 | 5.200 [ -0.099(5.101 0.0011 0.010 {0.000¢ —0.407{ 0.000 [4.705
7..14.19]1.0412.47 4.81( 1.81 | 1.541 0.00{4.29| 0.00 | (0.69) ;(0.43) ([4.617 | 5.163 | —0.094{5.069| 0.000| 0.018 {0.000{—-0.470]0.000 (4.617
8../4.27[0.8912.34 5.50( 1.86 | 1,46 | 0.00{4.89( 0.00 | (0.73) { (0.45) |4.511 |5.106 | -0.089}5.017|-0.002{ 0.022 {0.000| —0.527] 0.000{4.511
9..1433(0.66(2.21 6.16} 1.87 | 1.38 | 0.00{5.45]{ 0.00] (0.75) | (0.47) [4.374 | 5.019 | -0.083{4.935| -0.004; 0.021 {0.000; —0.579{0.000 {4.374
10 ..14.3910.36( 2.09 6.771 1.90 | 1.31] 0.00{5.98] 0.00] (0.76) | (0.47) |4.148 | 4.844 | -0.078|4.766} —0.007) 0.014 {0.000] —0.626} 0.000 |4.148
11 ..] 4.44 1 0.00 ] 1.98 7.36] 1.97 | 1.24 | 0.00| 6.48| 0.00| (0.73) | (0.45) ]3.813 ) 4.564 | -0.072]|4.492{ -0.011 0.000 j0.000| —0.668} 0.00013.813
12 ..1 4.48}0.00 1.87 7.90| 2.07 ] 1.17} 0.00]6.95§ 0.00 | (0.78) } (0.49) 13.773 | 4.560 | -0.067{4.493| —0.015} 0.000 }{0.000| —0.706] 0.00013.773
13 ..14.51]0.00)1.77 8.42| 2.22 | 1.11 | 0.00} 7.38] 0.00 (0.82) }(0.52) |3.676 | 4.494 | -0.061}4.433| -0.019| 0.000 | 0.000| —0.739] 0.000 |3.676
14 ..] 4.53 [ 0.00 | 1.67 8.90! 2.35 | 1.04 | 0.00|7.79| 0.00| (0.87) | (0.54) |3.589 | 4.433 | —-0.055]4.379| —0.023| 0.000 |0.000| —0.767| 0.000 | 3.589
15 ..] 4.53 { 0.00 | 1.57 9.34]1 2.43 |1 0.981 0.00]8.16| 0.00] (0.92) | (0.58) |3.516 | 4.383 [ -0.048/4.335( —0.029] 0.000 {0.000] —0.790{0.000|3.516
16 .. 4.51 | 0.00 | 1.48 9.75( 2.65 | 0.93 | 0.00| 8.51] 0.00| (0.94) ](0.59) |3.317 | 4.197 | -0.041}4.156| —0.030| 0.000 |0.000| —0.810}0.000|3.317
17 ..| 4.47 [ 0.00 | 1.39 10.12] 2.61 | 0.87 | 0.00/ 8.81( 0.00 [ (1.02) | (0.64) {3.314 | 4.211 [ -0.034|4.177|-0.039| 0.000 [0.000( —0.824( 0.000)3.314
18 ..1 4.41 | 0.00]1.31 10.471 2.56 [ 0.82 | 0.00{9.10| 0.00 | (1.10) { (0.69) {3.297 [ 4.208 | -0.026|4.182| —0.050{ 0.000 {0.000{ —0.835{ 0.00 [3.297
19 ..{4.33 [0.00]1.23 10.78| 2.51 | 0.77 | 0.00{9.36| 0.00| (1.18) | (0.74) |3.260 [ 4.182 | —0.018{4.164| —0.062| 0.000 {0.000| —0.842]0.000 |3.260
20 ..| 4.21 1 0.00(1.15 11.07( 2.45 | 0.72 | 0.00{9.59| 0.00| (1.26) | (0.78) {3.209 | 4.139 [ -0.009[4.129| —-0.075{ 0.000 {0.000| —0.845{ 0.000 {3.209

Note: Values shown are per unit issue; that is, the values contain the effect of the survivorship function I{t). Also, for easier understanding of the application of the
illustrated procedures, the original DAC amortization schedule is used throughout.
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VGW and VGM will emerge, because a mid-year assumption of death, with-
drawal, and mortality charge collection is more reasonable.

In Table 8, with the decrease in earned rate starting in year 6, profit is
reduced due to negative VGI. Unlike Table 7, the decrease in earned rate
does not affect AB, and hence VGM and VGW are not affected. However,
the variation from interest on BOY DAC is affected, contributing some pos-
itive profit due to a lower actual earned rate. For instance, the variation
from interest on BOY DAC for year 7 is equal to

~(0.09 — 0.10) [78.37% (36)] = $0.047.

Although Table 8 contains the same interest spread (that is, 1 percent) as
Table 7, the VGI of Table 8 is lower (that is, more negative). This is because,
in our example, expense (for example, $2.50 in year 6) is lower than the
sum of expense charge and mortality charge (for example, $10.31 in year
6). In fact, if we multiply the difference of $10.31 and $2.50 with —1
percent and the survivorship function I(t) at BOY 6, we get the difference
in the two VGI’s of year 6.

In Table 9, when we lump together the experiences of Tables 4-9, all the
sources of earning are affected. For our example, we are fortunate to find
that profit is still positive for all years.

In Table 10, knowing that the earned rate decreases from 10 percent to 9
percent in year 6, we can set Formula (6) to zero and solve for the actual
credited rate that will result in no additional interest gain or loss. Crediting
the solve-for rate, 6.9971 percent, we see that the sum of VGI and variation
from interest on BOY DAC is zero for year 6. However, this does not mean
that we obtain the original sixth-year expected GAAP profit, because cred-
iting the lower rate results in lower AB, which affects VGM and VGW.

Starting in year 7, crediting the same 6.9971 percent rate does not result
in zero interest Joss. This is due to the difference in actual versus expected
AB. 1f zero interest loss is desired for years 7 and beyond, the credited rate
has to be recomputed every year by setting Formula (6) to zero.

Table 11 is self-cxplanatory.

The remaining discussion deals with the procedure for revising estimated
gross profits and DAC amortization schedule.

In Table 12, with the actual withdrawal rate being 15 percent (versus 5
percent originally expected) in year 4, the estimated gross profits and am-
ortization schedule are recomputed. It is assumed that no other changes in
past experience and future expectation occur, We see that only GW changes



TABLE 8
SOURCE OF EARNINGS ANALYSIS WHEN ACTUAL EARNED RATE (i) [s 9% (VERSUS 10% EXPECTED) FOR YEARS 6 TO 20

First- Variation

Moraliy | Su- | Admin, Desth | Admin. | Year Defer- Amon.of | GAAP Expected GAAP Profit fr. it | Toul

Policy | Charge | render | Charge | Esmed |Ben. Less| Expense | Expense | Croditd | rable | Amon.of | Unumon, |  rofi —li-nr on | Acual
Y | MO | Curge | © | imens | aBRA ] () | (D) | 1menst | Expense | Det B |Fyowge| 9 Jo-4mG| Bovpac | Tow | vom vew | veE vt | Bovpac| profi

1..]5.08]0.10|4.00| -0.50| 0.95 | 2.50 {16.50| 0.07 | 16.00 | (0.25) | (0.16) | 4.561 |4.681 | -0.120]4.561] 0.000 | 0.000 [0.000| 0.000|0.000}4.561

2..]4.7111.03]3.60 1.07] 1.17 [ 2.25| 0.00[0.85| 0.00]| (0.71) | (0.44) | 5.883 [6.001 [-0.118|5.883 0.000 | 0.000 |0.000( 0.000j0.00015.883

3..]431)1.63]3.23 1.88] 1.34 | 2.02| 0.00| 1.51| 0.00]| (0.76) | (0.48) | 5.892 [6.004 | ~0.113[5.892| 0.000 | 0.000 {0.000] 0.000}0.000]5.892

4 ..13.9310.98(2.90 2.57]1.4111.81| 0.00/2.08] 0.00} (0.50) | (0.31) [ 4.893 [5.000 | -0.107{4.893| 0.000 | 0.000 {0.000| 0.000]{0.0004.893

5..14.021.09)2.75 3.35]1.5311.72] 0.00{2.69] 0.00| (0.59) | (0.37) ] 5.054 | 5.157 | -0.103]5.054; 0.000 | 0.000 }0.000| 0.000]0.000]5.054

6 ..]4.11]1.10] 2.61 3.68] 1.67 [ 1.63 | 0.00! 3.26 | 0.00| (0.65) j(0.41) | 4.693 {5.200 | -0.099|5.101} 0.000 | 0.000 (0.000|-0.458)|0.049 (4.693

7..{4.20(1.022.47 4.301 1.81 | 1.54{ 0.00/3.79| 0.00] (0.69) | (0.43) | 4.591 {5.163 | —0.0945.069] 0.000 | 0.000 |0.000( —0.524/0.047 }4.591]

8 ..]4.27 ] 0.872.34 4.88| 1.87 | 1.46 | 0.00/4.28 | 0.00| (0.73) | (0.45) | 4.475 |5.106 | —0.089(5.017| 0.000 | 0.000 |0.000| —0.586| 0.044 }4.475

9 ..14.35]0.64(2.21 5.42| 1.88 | 1.38( 0.00{4.73{ 0.00{ (0.75) | (0.47) | 4.334 [ 5.019 | —0.083{4.935( 0.000 | 0.000 {0.000|—0.643;0.04214.334

10 ..} 4.41 1 0.352.09 5.92]1.9171.31| 0.00{5.15} 0.00| (0.76) | (0.47) | 4.109 | 4.844 | —0.078{4.766] 0.000 | 0.000 |0.000| ~0.696{0.039 |4.109
11 ..14.47]0.0011.98 6.381 1.99 | 1.24 | 0.00/5.54| 0.00{ (0.73) | (0.45) | 3.783 | 4.564 | —0.072{4.492( 0.000 | 0.000 [0.000| —~0.745(0.036|3.783
12 .. 4.52/0.00]1.87 6.80{ 2.10{1.17| 0.00{5.89 0.00| (0.78) | (0.49) | 3.737 |4.560 | —0.067(4.493| 0.000 { 0.000¢ [0.000(—0.789{0.033 {3.737
13 ../ 4.56 | 0.00!1.77 7.19§ 2.26 | 1.11 | 0.00| 6.21| 0.00| (0.82) | (0.52) | 3.635 [4.494 | -0.061}4.433| 0.000 | 0.000 {0.000|—0.829|0.030{3.635
14 ..| 4.60 | 0.00 | 1.67 7.5412.391.04! 0.00[6.50| 0.00{ (0.87) | (0.54) ] 3.541 | 4.433 | -0.055(4.379! 0.000 | 0.000 {0.000}{-0.865|0.027 |3.541
15 ..} 4.62]0.00) 1.57 7.85)2.50 ] 0.98} 0.00]6.75| 0.00} (0.92) | (0.58) | 3.463 [4.383 | —0.048]4.335| 0.000 | 0.000 [0.000| —~0.896)0.024 [3.463
16 ..1 4.63 |10.00] 1.48 8.12] 2.74 [ 0.93 | 0.00]6.97} 0.00( (0.94) | (0.59) | 3.253 | 4.197 | -0.041}4.156| 0.000 | 0.000 (0.000|-0.923|0.021|3.253
17 .. 4.62 {0.00}1.39 8.3612.7210.87] 0.00{7.15] 0.00] (1.02) | (0.64) | 3.248 }4.211 | -0.034/4.177; 0.000 | 0.000 |0.000) -0.946| 0.0173.248
18 ..| 4.60 | 0.00 | 1.31 8.56| 2.70 1 0.82 | 0.00| 7.31| 0.00| (1.10) | (0.69) | 3.230 | 4.208 | —0.026(4.182| 0.000 | 0.000 {0.000| —0.964 0.013{3.230
19 ..14.5610.001.23 8.731 2.68 | 0.77 | 0.00{ 7.43 | 0.00 (1.18) { (0.74) | 3.193 {4.182 | —-0.018|4.164] 0.000 | 0.000 {0.000(—0.97910.009:3.193
20 ..14.50]0.00)1.15 8.87 | 2.66 | 0.72| 0.00] 7.53] 0.00} (1.26) | (0.78) | 3.144 [4.139 {-0.009{4.129| 0.000 | 0.000 [0.000|—0.991)0.005 [3.144

Note: Values shown are per unit issue; that is, the values contain the effect of the survivorship function /(t). Also, for easier understanding of the application of the
illustrated procedures, the original DAC amortization schedule is used throughout.



TABLE 9

SOURCE OF EARNINGS ANALYSIS WHEN THE CONDITIONS UNDER TABLES 4-8 ARE ALL USED

Firs- L Variation

Mortliy | Sur- | Admin. Death | Admin. | Year Defer- Amon. of | GAAP Expecied GAAP Profil Variutions in EGP Due to Fr. i, | Total

Policy | Charge | tender | Charge | Eamed |Ben. Lessj Expense | Expense i Credited | rabte | Amon. of } Unamort. | Profit —fi-n* on Actual
Year (MC) | Charge (C} Interest | AB Rel (E) (FYE) | Interest | Expense { Def. Exp. [FY Chage[ (P) |(1-A%)YG[ BOY DAC|{ Total Mot With. Expense | Interest |BOYDAC| Profit

1..15.0810.10{4.00}~0.50]0.95|2.50{16.50( 0.07 [16.00( (0.25) | (0.16) {4.561 [ 4.681 |—0.120{4.561|{ 0.000| 0.000! 0.000{ 0.000(0.000{4.561

2..14.7111.03 | 3.60 1.07] 1.17 | 2.25 ) 0.00{0.85| 0.00{ (0.71) {(0.44) | 5.883 | 6.001 [—0.118({5.883| 0.000| 0.000/ 0.000| 0.000]0.000|5.883

3..14.3171.63]3.23 1.88)1.48]2.02} 0.00]1.51] 0.00] (0.76) | (0.48) | 5.757 | 6.004 |-0.113|5.892] —-0.134] 0.000[ 0.000{ 0.000]0.000|5.757

4..13931295(2.90 2.561.55{1.81| 0.00(2.08{ 0.00{ (0.50) | (0.31) {6.714 | 5.000 {—0.107(4.893{ - 0.142| 1.964] 0.000{ 0.000{0.000{6.714

5..13.6010.97[2.46| 2.78]1.373.08]| 0.00}2.40 0.00| (0.59) | (0.37) |2.749 [ 5.157 |—0.103]|5.054| —0.264| - 0.115] - 1.647] — 0.278| 0.000 | 2.749

6..]3.68]0.99]2.33 3.11}1.4912.91] 0.00{3.28| 0.00] (0.65) | (0.41)|2.180 | 5.200 }-0.099]5.101| —-0.257| - 0.107| - 1.561| — 1.045| 0.049 | 2.180

7..13.7510.9312.21 3701 1.6112.76 4 0.00§3.841 0.00] (0.69) | (0.43) | 2.121 | 5.163 {—0.094{5.069| - 0.253}-0.092{ - 1.479]—1.171 0.047 |2.121

8..[3.82(0.7912.09| 4.27|1.67 |2.61| 0.00[4.37| 0.00| (0.73) [ (0.45) |2.045 | 5.106 |—0.089(5.017| —0.256(—0.072| — 1.400| — 1.288| 0.044 | 2.045

9..13.8710.59]1.98| 4.80|1.67;2.47( 0.00/4.87( 0.00} (0.75) | (0.47) | 1.942 | 5.019 |- 0.083[4.935| - 0.265| - 0.049| — 1.325| - 1.397| 0.042 [ 1.942

10 ..13.9310.32)1.87 5.31) 1.70 } 2.34 | 0.00)5.35} 0.00} (0.76) ; (0.47) | 1.760 | 4.844 | -0.078{4.766)| —~0.271} —0.024] - 1.254| — 1.497| 0.039 | 1.760
11..13.97.0.00, 1.77| 5.89]1.76 | 1.11} 0.00] 5.79| 0.00| (0.73) | (0.45) | 2.688 | 4.564 |—0.072[4.492| -0.272| 0.000/—0.079| - 1.489] 0.036 |2.688
12..14.00(0.00}1.67 6.33) 1.8511.05| 0.00] 6.21] 0.00] (0.78) | (0.49) | 2.604 | 4.560 | —0.067]4.493]| -0.270] 0.000|-0.074] - 1.579]| 0.033 | 2.604
13 ..14.0310.00}1.58 6.7411.99 1 0.99 ] 0.00]6.60| 0.00} (0.82) | (0.52) |2.473 | 4.494 {—-0.061(4.433|-0.261| 0.000|-0.070| - 1.660|0.030|2.473
14 ..14.0510.00(1.49] 7.1312.10]0.93| 0.00}6.96 | 0.00} (0.87) | (0.54) | 2.353 | 4.433 [—0.055[|4.379|—0.254| 0.000|-0.066!—1.733] 0.027 |2.353
15 ..14.050.00| 1.41 7.4912.18 | 0.88 1 0.00} 7.30| 0.00| (0.92) | (0.58) | 2.249 | 4.383 | —0.048]4.335| - 0.250| 0.000)—-0.062| - 1.797| 0.024]2.249
16 ..|1 4.0410.0011.33 7.8312.3710.834 0.001 7.61 1 0.00} (0.94) | (0.59) |2.037 | 4.197 | -0.041{4.156{—-0.227! 0.000|-0.059{~ 1.854{0.021 {2.037
17 ../ 4.00 [ 0.00|1.25 8.1312.3370.78| 0.00(7.88 | 0.00| (1.02) | (0.64) [2.001 | 4.211 | -0.034[4.177|—0.236} 0.000|-0.055—1.901|0.017{2.001
18 ..13.9510.00]1.17| 8.41}2.2910.73| 0.00]8.13| 0.00} (1.10) | (0.69) | 1.956 | 4.208 |- 0.026|4.182| —0.245| 0.000—-0.052}—1.941]0.013 ]1.956
19 ..} 3.8710.00} 1.10 8.6712.25 1 0.69] 0.00{8.37{ 0.00} (1.18) | (0.74) } 1.896 | 4.182 | —0.018]4.164| —0.254] 0.000]-0.049} — 1.975]0.009 {1.896
20 ..13.770.001.03 8.91( 2.19 | 0.64 | 0.00(8.58 | 0.00] (1.26) | (0.78) | 1.825 | 4.139 |—0.009/4.129| - 0.262] 0.000|~0.046| — 2.001|0.005 | 1.825

Notc: Values shown are per unit issue; that is, the valucs contain the effect of the survivorship function /(t). Also, for understanding of the application of the illustrated
procedures, the original DAC amortization schedule is used throughout.




TABLE 10

SOURCE OF EARNINGS ANALYSIS WHEN ACTUAL EARNED RATE (i) Is 9% (VERsUs 10% EXPECTED) AND ACTUAL CREDITED RATE (r) Is 6.9971%

(VERSUS 8% EXPECTED) FOR YEARS 6 TO 20 (THE 6.9971% RATE 1S SOLVED FOR USING FORMULA (6))

Fm- Variation
Morality | Sur- | Admin, Destr | Admi. | Yew Deter- Aot of | GaaP Expecicd GAAP Profi Fram. | Toul
Policy | Chage | render | Chage Exned | Ben. Less | Expense | Expease | Credited rable Amort. of | Unamont, Profit ~{i-1)* on Actual
Y | MO | OQup | (© et | ABRL | () | (YE) | interes | Expense | Det. B {FY e | ) | (-a%6 | BoyDac | Tom vGM vGi | Bovpac| eroft
1..]5.08({0.10]4.00 0.50| 0.95 ] 2.50 {16.50| 0.07 | 16.00 | (0.25) | (0.16) | 4.561 | 4.681 |~0.120{4.561] 0.000 0.000 | 0.000]0.000 {4.561
2..1471(1.03{3.60 1.07) 1.17 [ 2.25| 0.00{0.85] 0.00{(0.71) | (0.44) | 5.883 § 6.001 |-0.118}5.883] 0.000 0.000 [ 0.000{0.000{5.883
3..1431(1.63{3.23 1.88 1.34 | 2.02 | 0.00{1.51( 0.00((0.76) { (0.48) {5.892 ; 6.004 |-0.113({5.892( 0.000 0.000 { 0.000(0.000(5.892
4..13.931098]2.9 2.57}11.41 | 1.81) 0.00{2.08}] 0.00](0.50) | (0.31) | 4.893 | 5.000 |-0.107{4.893! 0.000 0.000 ¢ 0.000{0.00014.893
5..14.02)1.09}2.75 3.35) 1.53 [ 1.72] 0.00)2.69| 0.00 ) (0.59) | (0.37) }5.054 | 5.157 |~0.103[5.054] 0.000 0.000 | 0.000]0.00015.054
6..[4.11(1.09]2.61 3.68]1 1.67 | 1.63 | 0.00{2.85] 0.00 ]| (0.65) | (0.41) | 5.089 | 5.200 |-0.099{5.101] -0.001 0.000 |—0.050]0.049 [5.089
7..] 4.20 ] 1.00 | 2.47 4.261 1.81 | 1.54 | 0.00] 3.28| 0.00((0.69) | (0.43) | 5.040 | 5.163 [-0.094|5.069| 0.000 0.000 {—-0.057[0.047{5.040
8 ..[4.28 10.842.34 4.80( 1.87 { 1.46 | 0.00{3.68| 0.001(0.73) { (0.45) { 4.975 | 5.106 |{—0.089{5.017{ 0.002 0.000 | ~0.066]0.044 14.975
9..]4.36 1 0.62]2.21 5291 1.8911.38] 0.00]4.04] 0.00](0.75) | (0.47) 1 4.884 | 5.019 | -0.083]4.935] 0.004 0.000 | -0.077]0.042 ]4.884
10 ..] 4.4310.33]2.09 5.74) 1.92 j 1.31 | 0.00]4.37| 0.00](0.76) | (0.47) {4.710 | 4.844 |~0.078]4.766] 0.007 0.000 | -0.088]0.039]4.710
11 ..{4.49 {0.00] 1.98 6.14 2,01 [ 1.24 | 0.00{ 4.66 0.00](0.73) | (0.45) { 4.438 | 4.564 [~0.072]4.492] 0.011 0.000 {—0.101{0.036 {4.438
12 ..} 4.56 | 0.00] 1.87 6.501 2.12 [ 1.17 | 0.00]4.92| 0.00}(0.78) ) (0.49) | 4.427 | 4.560 |-0.067(4.493] 0.014 0.000 [—~0.114}0.033 |4.427
13 ..]4.6110.00]1.77 6.82}2.29 | 1.11 | 0.00]5.15]| 0.00}(0.82) | (0.52) ] 4.353 | 4.494 |~0.061]4.433 . 0.000 | —0.129]0.030 |4.353
14 ..} 467 {0.00| 1.67 7.09] 2.44 | 1.04 | 0.00(5.34| 0.00|(0.87) | (0.54) [4.285 | 4.433 |~0.055]4.379 0.000 1-0.144]|0.027 [4.285
15 ..} 4.71 {0.00 | 1.57 7.33(2.56 [ 0.98| 0.0015.49| 0.00[(0.92) | (0.58) {4.226 | 4.383 [~-0.048{4.335 0.000 | ~0.160}0.024 [4.226
16 .. 4.74 ([ 0.00 | 1.48 7.5212.8210.93| 0.00{5.62| G.00{(0.94){ (0.59) {4.029 { 4.197 {-0.041{4.156 0.000 (-0.177;0.021 {4.029
17 .. 4.76 1 0.00 ] 1.39 7.66 2.82 | 0.87 | 0.00]5.71] 0.00](1.02)](0.64) |4.037 | 4.211 |-0.024}4.177 0.000 |-0.194]0.017 |4.037
18 ..| 4.77 {0.00 | 1.31 7.77]1 2.82 0. 0.00[5.77) 0.00 | (1.10) | (0.69) [ 4.030 | 4.208 [~0.026{4.182 0.000 [{—0.211{0.013 |4.030
19 ..14.76 | 0.00}1.23 7.85] 2.83 0.00] 5.801 0.00((1.18) | (0.74) 1 4.001 | 4.182 |-0.018|4.164 0.000 (-0.229/0.009 [4.001
20 ..[4.7510.00| 1.15 7.891 2.84 0.00]{ 5.81] 0.00(1.26) | (0.78) [ 3.956 | 4.139 {~0.009|4.129 —0.247]0.005 |3.956

Note: Values shown are per unit issue; that is, the values contain the effect of the survivorship function /(r). Also, for easier understanding of the application of the
illustrated procedures, the original DAC amortization schedule is used throughout.
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TABLE 11

COMPUTATION OF ESTIMATED GROSS PROFITS (GAINS) AND DAC AMORTIZATION SCHEDULE
BASED ON BEST ESTIMATE (SAME AS TABLE 2 BUT WiTH /{f) COLUMN ADDED)

Gain from Total Gain | Present
Policy {Mortality! Withdrawal | Expeasc | Interest | Total pet Issued Value Discounted | % DAC
Year (GM) (GH) (GL) (Gl) (G) 1) G * @) Using r Gain  {Unamortized

1 413 | 0.10 1.00 | 0.03 1 5.26{0.899047| 5.26 10.925926] 4.87 | 98.41%
2 3.94 1.14 1.50 | 0.91 | 7.5010.807961] 6.74 [0.857339{ S5.78 | 93.99
3 3.68 | 2.02 1.50 | 1.15 | 8.3410.725788| 6.74 [0.793832} S5.35 | 89.21
4...0 347 1.35 1.50 } 1414 7.74{0.688030| 5.6t [0.735030} 4.13 | 86.11
S...4 3.62 1.58 1.50 [ t.71 | 8.4210.6520161 5.79 [0.680583] 3.94 | 82.43
6 1.69 1.50 12.03 | 8.96{0.617622| 5.84 10.630170| 3.68 | 78.37
1

8

9

(V8]
~J
PN

...| 3.87 1.65 1.50 12361 9.39(0.584770{ 5.80 0.583490] 3.38 | 74.07

... 411 1.48 1.50 | 2.71 | 9.80{0.553458| 5.73 |0.540269| 3.10 { 69.53

...| 4.45 1.15 1.50 {3.07 |10.18{0.523660| 5.64 10.500249| 2.82 | 64.82
10...] 477 | 0.66 1.50 | 3.45/10.39(0.495272| 5.44 |0.463193| 2.52 | 60.08
11...] 5.00 | 0.00 1.50 | 3.85]10.3510.468164) 5.13 |0.428883| 2.20 | 55.54
12... 517 | 0.00 1.50 | 4.26 110.94;:0.4422311 5.12 |0.397114] 2.03 | 50.64
13...0 522 0.00 1.50 1 4.70 |11.4110.417335] 5.05 |0.367698| 1.86 | 45.48
4...] 528} 0.00 1.50 §5.15111.93;0.393436] 4.98 0.340461; 1.69 | 40.04
15...0 539 ) 0.00 1.50 | 5.62 112.5110.370512} 4.92 [0.315242] 1.55 | 34.27
16...1 5.12 | 0.00 1.50 | 6.10 §12.72}0.348319} 4.7t 10.291890} 1.38 | 28.41
17...] 546 | 0.00 1.50 |1 6.61 113.5710.327139| 4.73 10.270269{ 1.28 { 22.06
18...1 580 0.00 1.50 17.14 114.44(0.306917] 4.73 [0.250249| 1.18 | 15.20
19 .1611 1 0.00 1.50 | 7.69 {15.3010.287588y 4.70 10.231712} 1.09 7.85
20...0 640 | 0.00 1.50 18.26 116.16(0.269100] 4.65 10.214548{ 1.00 0.00

PV Gain= 54.82
DE~FYC= 6.00
Go = 10.9454%

in year 4. Looking at Equation (3), we know that the new GW is simply
equal to

0.15 (38.66 — 11.60) = 4.06.

For years 5 to 20, we know that the new gain per issue is simply equal to
the original gain per issue (as shown in Table 11) times Formula (8). For
instance, for year 20

(I —0.15 — 0.0020238)
(I — 0.05 - 0.0020238)
In Table 13, with expense doubled in year 5 (from $2.50 to $5), it is
clear from our analysis (see Subsection B under the section Procedure for
Revising Estimated Gross Profits) that the only effect is on the fifth-year

GE and GI. The new GE’ for year 5 is ($4 ~ $5) = —$1. GI is also affected
because we assume expense is paid at BOY.

4.65 4.16.
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TABLE 12

REVISED GROSS PROFITS AND AMORTIZATION SCHEDULE
WHEN THE REVISED WITHDRAWL RATE () Is 0.15 (VERSUS 0.05 EXPECTED) IN YEAR 4
(EVERYTHING ELSE IS THE SAME As EXPECTED)

Gain from Total Gain | Present
Policy | Mortality| Withdrawal { Expense [ Interest [ Total per issucd Value Discounted | % DAC
Year (GM) (GW) (GE) (Gh {G) {1 Gl Using r Gain Unamortized
1... 413 0.10 1.06 {0.03 | 5.26|0.899047| 5.26 |0.925926| 4.87 | 98.01%
2...0 3.9 1.14 1.50 1 0.91 | 7.5010.807961| 6.74 10.857339| 5.78 : 93.04
3...0 3681 202 1.50 | 1.15} 8.3410.725788| 6.74 10.793832 5.35 | 87.66
4 ... 347 4.06 1.50 | 1.41110.4410.615451} 7.58 10.735030| 5.57 | 80.27
5...0 3.62 1.58 1.50 | 1.71 | 8.42}0.583236} 5.18 |0.680583| 3.53 | 76.84
6...] 374§ 1.69 1.50 |2.03 | 8.96/0.552471} 5.22 |0.630170| 3.29 | 73.06
7...] 3.87 1.65 1.50 12.36 | 9.3910.523084| 5.19 [0.583490| 3.03 | 69.05
8...1 4.11 1.48 1.50 [ 2.71 | 9.80(0.4950751 5.13 [0.540269| 2.77 | 64.82
9... 4.45 1.15 1.50 [ 3.07 {10.1810.468420| 5.04 10.500249| 2.52 | 60.42
10...4 4.77 0.66 1.50 | 3.45110.3910.443027} 4.87 10.463193| 2.25 | 56.01
11...] 5.00 | 0.00 1.50 | 3.85110.35)0.418779| 4.58 [0.428883} 1.97 | 51.77
12...4 5.17 | 0.00 1.50 |4.26 110.94{0.395581| 4.58 ]0.397114! 1.82 | 47.20
13...1 5.22 1 0.00 1.50 | 4.70 [11.4110.373311} 4.51 {0.367698| 1.66 | 42.40
14... 5.28 | 0.00 1.50 [5.1511.9310.351933} 4.45 {0.340461| 1.52 | 37.33
15...] 5.39 | 0.00 1.50 | 5.62 [12.51(0.331428| 4.40 {0.315242| 1.39 | 31.%4
16...1 5.12 0.00 1.50 | 6.10 [12.7210.311575| 4.22 10.291890| 1.23 | 26.48
17...) 5.46 | 0.00 1.50 ] 6.6113.5710.292630| 4.23 }0.270269| 1.14 | 20.56
18...] 5.80 ] 0.00 1.50 | 7.14 114.4410.274541] 4.23 10.250249| 1.06 | 14.17
19...1 6.11 0.00 1.50 § 7.69 115.3010.257251} 4.20 [0.231712| 0.97 7.32
20...0 6.40 | 0.00 1.50 |8.26 {16.1610.240713| 4.16 [0.214548| 0.89 0.00
PV Gain=  52.60
DE-FYC= 6.00

%= 11.4065%

Table 14 shows the same policy values and assumptions as Table 1, except
that the actual gross premium for year 6 turns out to be $50 (versus $20
originally expected). Hence, we see that the sixth-year AB increases from
$67.41 to $99.81. Note that

99.81 = 67.41 + (50 — 20)(1 + 0.08).

Let us verify Equation (10) for years

7 and 8. In this casc,

no=6
AB, = 99.81
AB, = 67.41

k = 32.40.
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TABLE 13

Revised Gross PROFITS AND AMORTIZATION SCHEDULE WHEN THE REViSED EXPENSE IS $5
(VERsUS $2.50 EXPECTED) IN YEAR 5 (EVERYTHING ELSE IS THE SAME As EXPECTED)

Guin from Total Gain Present
Policy | Mortality| Withdrawal | Expense | Interest | Total per Iisued Value Discounted % DAC
Year (GM) GwW) (GLE) GhH (G) (1) G Using » Gain Unamortized
L...| 413 | 0.10 1.00 | 0.03 | 5.26{0.899047! 5.26 [0.925926| 4.87 | 98.18%
2...] 3.94 1.14 1.50 | 0.91 ] 7.500.807961| 6.74 {0.857339] 5.78 | 93.45
3.0 368 2.02 1.50 | 1.15 | 8.3410.725788( 6.74 |0.7938327 5.35 | 88.33
4... 347 1.35 1.50 | 1.41 ¢ 77410.688030] 5.61 10.735030! 4.13 | 84.90
5... 3.62 1.58 1.00 | 1.46 | 5.6710.652016] 3.90 10.680583| 2.65 | 84.41
6...] 3.74 | 1.69 1.50 [2.03 | 8.96(0.617622! 5.84 [0.630170| 3.68 | 80.26
7... 3.87 1.65 1.50 {236 9.3910.584770] 5.80 [0.583490| 3.38 | 75.85
8... 411 1.48 1.50 } 2.71 ) 9.8010.553458) 5.73 10.540269% 3.10 1 71.21
9...] 4.45 1.15 1.50 | 3.07 [10.18(0.523660| S5.64 |0.500249| 2.82 | 66.38
10...] 4771 0.66 | 1.50 |3.45110.39]0.495272| 5.44 |0.463193| 2.52 | 61.52
11... 5.00 | 0.00 1.50 | 3.85 110.35)0.468164| 5.13 |0.428883) 2.20 | 56.87
12...4 5.17 0.00 1.50 |4.26 110.94(0.442231 5.12 |0.397114} 2.03 | 51.86
13...] 5.22 0.00 1.50 [ 4.70 111.41{0.417335] 5.05 }0.367698| 1.86 | 46.58
14...4 528 0.00 1.50 | 5.15 111.93]10.393436| 4.98 10.340461] 1.69 | 41.00
15...1 5.39 | 0.00 1.50 | 5.62 112.51(0.370512} 4.92 [0.315242; 1.55 | 35.09
16...] 5.12 0.00 1.50 | 6.10 |12.72]10.348319| 4.71 ]0.291890| 1.38 | 29.09
17...{ 546 | 0.00 1.50 | 6.61 {13.5710.327139{ 4.73 {0.270269| 1.28 | 22.59
18...] 5.80 0.00 1.50 | 7.14 |14.44,0.306917| 4.73 10.250249| 1.18 15.57
19 . 0.11 0.00 1.50 | 7.69 115.30]0.287588| 4.70 |0.231712), 1.09 8.04
20...0 6.40 | 0.00 1.50 | 8.26 116.16{0.269100{ 4.65 [0.214548| 1.00 0.00
PV Gain=  53.53
DE~-FYC= 6.00
%= 11.2087%

According to Equation (10), the revised 4B’s are:

AB; = 82.75 + 32.40 (1 + 0.08) (1 + 0.007288) = 117.99
ABg = 98.75 + 32.40 (1 + 0.08) (1 + 0.007288)

* (1 + 0.08) (1 + 0.007968)
137.12.

Hence the numbers check out.

In Table 15, we examine the revised estimated gross profits resulting from
Table 14. The effect on the sixth-year gross profit (gain) can be analyzed
by using Equation (3). For instance, the sixth-year revised GW' is equal to

we (4B, — CSV})
0.05 [99.81 — 50% (99.81)]
= 2.50.

Il

Ii

I



TABLE 14

POLICY VALUES AND ASSUMPTIONS WHEN THE REVISED GroSS PrEMiumM IS $50 (VERSUS $20 EXPECTED) IN YEAR 6
(EVERYTHING ELSE IS THE SAME As EXPECTED)

Policy i
Yo FYc + CLEYL ~ L I ¥ i | q w m b MC A SCIABG ¥ Hn
| I 14.00 | 19.00 | 20.00 | 0.08 0.10 | 0.0009533 0.10 0.0050825 1,000 5.08 0.99 100.00% 0.00 0.899047
20 4.00 2.50 1 20,00 | 0.08 0.10 [ 0.0013138 0.10 0.0052470 | 1,000 5.24 12.69 90.00 1.27 0.807961
3. 4.00 2.50 ) 20.00 | 0.08 0.10 [ 0.0017038 0.10 0.0054060 | 1,000 5.34 25.22 80.00 5.04 1).725788
4.0 4.00 2,50 20.00 | 0.08 .10 0.0020238 0.05 (0.0055600 | 1,000 5.42 38.66 70.00 11.60 (.688030
5. 4.00 2.50 | 20.00 0.08 0.14 0.0023441 0.05 0.0060800 1,000 5.84 S2.72 60.00 21.09 0.652016
(L P 4.00 2.50 | 50.00 0.08 0.10 0.0027494 0.05 0.006656( (,000 6.31 99.81 50.00 49.91 0.617622
7o 4.00 2.50 | 20.00 0.08 0.10 0.0031915 0.05 0.0072880 1,000 6.56 117.99 40.00 70.80 0.584770
oo 4.00 3.50 ) 20.00 .08 0.10 0.0035453 .05 0.0079680 | 1,000 7.03 137.12 30.00 95.99 0.553458
oo 4.00 2.50 | 20.00 0.08 0.10 0.0038401 0.05 0.0087120 1,000 7.52 157.25 20.00 125.80 0.523660
... 400 1 2501 2000 1 008 | 0.0 | 0.0042008 | 0.05 | 0.0095200 | 1,000 | 802 | 178.45 10.00 6060 | 0.495072
| S 4.00 2.50 | 20.00 } 0.08 .10 0.0047339 0.05 0.0104000 | 1,000 8.54 200.78 0.0 200,78 0).4681 04
2o 4.00 2.50 | 20.00 | 0.08 0.10 0.0053938 0.05 0.0113680 | 1,000 .09 22431 0.00 224 .31 0.44223]
13..... 4.00 2.50 | 20.00 0.08 0.10 0.0062972 0.05 0.0124320 1,000 9.64 249,12 0.00 24912 0.417335
T4..... 4.00 250 1 20000 1 0.08 0.10 (1.0072644 0.05 0.0136000 | 1,000 | 10.21 275.30 0.00 275.30 (1.3934 36
5., 4.00 2.50 0 20,00 | Q.08 0.10 0.0082652 0.05 0.0148720 | 1,000 | 10.78 302.96 0.00 02.96 0.370512
16.. ... 4.00 2.50 1 20.00 | 0.08 0.10 0.0099000 0.05 0.0162720 | 1,000 | 11.34 332.23 0.00 33223 ).3483 19
17..... 4.00 2.50 ) 20.00 | 0.08 0.10 0.0108060 0.05 0.0177920 1,000 | 11.88 363.25 0.00 363.25 0.327139
18..... 4.00 2.50 | 20.00 0.08 0.10 (1.0118140 0.05 0.0194480 1,000 | 12.38 396.22 0.00 396.22 .306917
19..... 4.400 2.50 | 20.00 [ (LOK g.10 (1.0129780 0.05 0.0212560 | 1,000 | 12.83 431.34 0.00 431.34 (.287588
20 4.00 2.50 | 20.00 0.08 0.10 0.0142860 0.05 0.0232320 1,000 | 13.21 468.86 0.00 468.86 ().269100
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TABLE 15
REVISED GROSS PROFITS AND AMORTIZATION SCHEDULE UNDER THE CONDITION OF TABLE 14
Gain from Total Gain Present
Policy | Mortality| Withdrawal | Expensc | Interest | Total per Issued Value Discounted | % DAC
Year (GM) (GW) (GE) (G1) (G) in G Using r Gain Unamartized
1 4.13 0.10 1.00 | 0.03} 5.26)0.899047) 5.26 0.925926] 4.87 98.89%
2 3.94 1.14 1.50 | 0.91] 7.5010.8079611 6.74 10.857339| 5.78 95.13
3 3.68 2.02 1.50 1.15| 8.34]10.725788| 6.74 [0.793832) 5.35 91.06
4...] 347 1.35 1.50 | 1.41| 7.74}10.688030| 5.61 |0.735030] 4.13 88.61
S...] 3.62 1.58 1.50 | 1.71} 8.4210.652016| 5.79 10.680583} 3.94 85.67
6...] 3.83 2.50 1.50 | 2.63{10.45!0.617622| 6.82 |0.630170| 4.30 80.71
7 3.75 2.36 1.50 | 2.99]10.60|0.584770{ 6.54 |0.583490| 3.82 75.83
8 3.97 2.06 1.50 | 3.39110.92]0.553458; 6.38 [0.540269] 3.45 70.84
9...1 4.28 1.57 1.50 | 3.81111.1710.523660} 6.18 {0.500249| 3.09 65.79
10...] 4.56 0.89 1.50 | 4.26(11.21{0.495272| 5.87 (0.463193) 2.72 60.88
11...1 476 0.00 1.50 | 4.72110.98|0.468164| 5.44 |0.428883| 2.33 56.33
12...) 490 0.00 1.50 | 5.21)11.61)0.442231} 5.44 10.397114] 2.16 51.42
13...] 491 0.00 1.50 | 5.73112.14]10.417335{ 5.37 |0.367698) 1.97 46.23
14...] 4.95 0.00 1.50 6.27112.7210.393436| 5.31 10.340461] 1.81 40.73
15...) 5.02 0.00 1.50 | 6.84113.3510.370512} 5.25 |0.315242) 1.66 34.88
16...4 473 | Q.00 1.50 | 7.44113.6710.348319{ 5.06 {0.291890} 1.48 28.90
17 ...] 5.00 0.00 1.50 | 8.07]14.57/0.327139( 5.07 }0.270269| 1.37 22.42
18...] 5.25 0.00 1.50 | 8.73115.48|0.306917! 5.06 |0.250249| 1.27 15.44
19...} 5.45 0.00 1.50 | 9.42116.37,0.287588) 5.03 10.231712} 1.16 7.97
20...1 5.62 0.00 1.50 [10.15{17.28(0.269100| 4.97 10.214548| 1.07 0.00

PV Gain= 57.72
DE-FYC= 6.00
A% = 10.3956%

Regarding future years (that is, years 7 to 20), there are three effects on
gains, as follows.

A. Gain from Interest Due to AB Revision

We can use Formula (11) to determine the additional gain resulting from
this factor. For instance, the revised GI' for year 9 is

Gly = GIy + k3, [is — 1o (1 + mo)]

3.07 + 38.37[0.10 — 0.08 (1 + 0.008712)]
= 3.81

where k%, = ABj — AB, = 137.12 — 98.75.

i
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B. Gain from Mortality Due to AB Revision

Formula (12) provides the additional gain resulting from this factor. For
instance, the revised GM' for year 9 is

GM; = GM, — k3, [mg — qo (1 +r)(1 +my)]
4.45 —38.37 [0.008712 —~0.0038401 (1 +0.08)(1 +0.008712)]
= 4.28.

il

C. Gain from Withdrawal Due to AB Revision

Because in our example surrender charge is expressed as a percentage of
the AB, Formula (13) can be used to determine the effect resulting from this
factor. For instance, the revised GW’ for year 8 is

GW, = GW + wy (S4%)(K%)
1.48 + 0.05 (30%)(38.37)
2.06.

It

il

SUMMARY

This paper illustrates both the form of the income statement and the forces
driving the emergence of the pretax GAAP income under the FAS 97 UL
accounting. We have shown that if expected experience is realized, profits
will emerge as a fixed proportion of the estimated gross profit used to derive
the DAC amortization schedule less the interest spread on DAC. The fixed
proportion is equal to the complement of the amortization rate.

Further, variations from the expected profit level can be related to the
deviations in mortality, withdrawal, expensc, or interest experience. An
additional item, variation due to revised DAC amortization, also emerges if
the amortization schedule has been revised.

Lastly, the paper discusses the effects on the estimated gross profit stream
due to revisions in expectations with respect to mortality, withdrawal, earned
interest, expenses, and account balance. Of these, the effects due to account
balance revision are the most difficult to understand and the most far-reach-
ing. However, knowing how the current difference between the original and
the revised account balance compounds over time, the effects of such account
balance difference on current and future estimated gross profits can be de-
termined. As shown in the paper, the effects on gross profits consist of the
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effects on various gross profit sources, that is, mortality, withdrawal, inter-
est, and expense. Depending on the product’s design and pricing, the effects
of some of these gross profit sources could be zero or negligible.
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APPENDIX I
NOTATION
A = Change
A% = Amortization rate
AB = Account balance
csv = Cash surrender value
DAC = Outstanding deferred acquisition cost
DB = Death benefit
C = Nonextra first-year expense charge, including all ad-
ministrative charges
DE = Deferrable expense, as defined in FAS 60

E = Nonextra first-year expense (administrative expense)
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FYC = Extra first-year expense charge, also called front-end
fee

FYE = Extra first-year expense

G = Estimated gross profit used to derive the amortization

schedule (To avoid confusion with GAAP profit Pf,
we refer to G as gain.)

GE = Gain from expense

GI = Gain from interest

GM = Gain from mortality

GW = Gain from withdrawal

i = Earned interest rate

I(r) = Survivorship function at time ¢, that is, units in force
at time ¢

m = Mortality charge rate

MC = Mortality charge

P = Gross premium

Pf = Profit

q = Mortality rate

r = Credited interest rate

Subscript ¢ = Time ¢
Superscript 4 = Actual
Superscript G = GAAP (best estimate) assumption

Vv =Net GAAP reserve = 4B — DAC
VGE = Variation due to gain from expense
VGI = Variation due to gain from interest
VGM = Variation due to gain from mortality
vGw = Variation due to gain from withdrawal
w = Withdrawal rate

APPENDIX II
ALTERNATIVE SOE FORMULAS

If total expected profit is defined as the actual in-force times the expected
profit per unit in-force, the resulting total actual profit for year ¢ is equal to
the sum of seven terms. This is a different version of the SOE formula. The
symbol / represents the actual in-force at BOY t.

1. Expected Total Profit
K [(1 — AS%) G — (i — r°) DACE. ]
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This is equal to the product of the actual in-force and the expected profit
per unit in-force.

2. “Variation Due to Gain from Mortality”’ (““VGM”’)

" (GM* — GMC)
To contrast this with the YGM shown in the body of the paper, we have
enclosed VGM within quotation marks. We see that the difference between
“VGM’’ (the formula shown in this appendix) and VGM (the formula shown
in the paper) is in the calculation of the second quantity. The GM® is mul-
tiplied by

(i) Actual in-force, M, for “VGM, *’ and
(if) Expected in-force, /€, for VGM.

The explanations for the next three terms (“VGW,”” “VGE, " and “‘VGI™)
are the same as that for “VGM.”

3. “Variation Due to Gain from Withdrawal’’ (‘“VGW”’)
M (GWA — GWF)

4. “Variation Due to Gain from Expense’’ (*“VGE”’)
1 (GEA — GE®)

5. “Variation Due to Gain from Interest’’ (*VGI”’)
M (GPr - GI°
6. ‘Variation Due to Interest Earnings on BOY DAC”
- (1 — %) DACS.,

In contrast to the variation due to interest earnings on BOY DAC shown in
the paper

-6 (4 — i°) DACS_,,

which is based on the expected in-force, this term (in quotation marks) is
based on the actual in-force.

7. Adjustment Needed Due to Static DAC Balances
(i1 = I) (i DACY., — ADACY
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Since the calculation of DAC balance is static under FAS 97 (unless the
estimated gross profit is revised), defining the total expected profit as a
function of the actual in-force requires the above adjustment, which converts
the static DAC balance to a somewhat dynamic DAC balance.

APPENDIX 1]
PROOF FOR EQUATION (10)
To show that:

IfAB, = AB, + k
Then AB,,, = AB

t
where k¥ = I Q+r.)d+m.

Ky

+ k¥ fory, n> 0

n+f

1

Proof: By mathematical induction
(A) For t = 1, a recursive formula for AB is

AB,,, =AB, (1 +r,.) + P, (1 + r,.))
- m, (DB, — AB,) (1 + r,.()
—Coii (I +ry)
AB,., =AB, (1 +r,.) (1 + m,.,)
+ (terms not involving AB,)
and
AB, . =AB, (1 + r,.0) (1 + m,.))
+ (terms not involving AB')
Substituting AB,, = AB, + k and simplifying, we have
AB,., = AB, | + kI
where k3 = k(1 + r,, ) (1 + m,, ).

Hence we have shown that the conclusion is true for ¢+ = 1.
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(B) Assuming that the conclusion is true for ¢, we need to show that it is
true for + + 1. Since,

AB,.... = AB,, (1 + 1, ) (1 + m, . )
+ (terms not involving AB, )
and
AB, ,  =AB. (1 +r,.,.) (0 +m,,.,)
+ (terms not involving 4B, )
Substituting AB,,,, = AB,,,, + k¥ and simplifying, we have
AB..,. . = AB,.,.. + k.,
Hence the conclusion is true for all ¢ > 0.

APPENDIX IV
PROOF FOR FORMULA (1)
To show that:
Gl,,, =GL,, + ki i, —rp,(d+m,,,)] fore,n >0
GI = original gain from interest,

GI' = revised gain from interest due to AB revision, and
AB' = AB + k.

Proof
Gl,.,= i,,,4B,,,, + P - E)
~-r,.4AB,., , + P~ C
-m,,, (DB,.,  — AB,., )]
Gl,..= AB,., [inee — 7. (1 +m. )]
+ (terms not involving AB,,,, ;)
and

GlL,,= AB, ,  li,.. — r., (L +m, )]
+ (terms not involving 4B, ,, ;)
Substituting AB,, .., = AB,., , + k¥ | and simplifying, we have
GI., = GlL,, + ki [ive, = T (1 + m,, )]






DISCUSSION OF PRECEDING PAPER

BRADLEY E. BARKS:

I thank Mr. Tan for a thorough discussion of the formulas involved in
source-of-earnings (SOE) analyses for FAS 97 products. These formulas are
particularly valuable because the biggest stumbling block to performing SOE
analysis on traditional products, namely, availability of information, should
no longer be an issue with FAS 97 products.

First, I would like to comment on Interpretation 2 and offer an adjustment
to the formula for the literal interpretation of Paragraph 23c. The difference
between the literal and modified interpretations of Paragraph 23c arises be-
cause of different assumptions regarding when profit is earned during the
reporting period. The accounting profession has not promulgated any rules
about the incidence of profit within an accounting period, but rather ad-
dresses the allocation of profit between accounting periods. The modified
interpretation assumes that profits arise when cash is collected, so if there
is cash in excess of AB, that is, surplus or earned profit, the investment
income on the excess cash should be attributed to the expected gross profit
in the product cell. This method essentially recognizes profit when cash is
collected. The literal interpretation assumes that assets are equal to AB at
any time during the policy year, which implies that the profits are distributed
out of the particular product cell during the policy year. However, when
calculating A% (the amortization factor), the paper assumes that profits are
earned at the end of the policy year. This results in an inconsistency between
the incidence of the profit and the discount factor.

To make the literal interpretation more consistent with accrual accounting,
simply assume that estimated gross profit is earned evenly throughout the
year (or effectively at mid-year) by modifying the discount factor for ex-
pected gross profit when calculating 4% and adjusting the rest of the for-
mulas accordingly.

For companies that track assets on a sophisticated investment-year method,
the author’s interpretation should pose no problems because they will be
able to identify the earned rates applicable to cash flows separately by prod-
uct type and date of occurrence. For companies that use a portfolio method,
the alternative interpretation should be much easier to employ. This results
in a much simplified version of Formula (6) for the Variation Due to Gain

489
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from Investment and Interest Earnings on BOY DAC, which would be as
follows:

I — ry @B, + P* — MC' — C' — FYC') — i" DAC? (]
=6 [(“ = r%) (4B, + P° — MC® — C° — FYC%) - iS DAC? ]
This could be implemented as follows:

1. Determine the total interest credited on all contracts supported by the asset pool.
This information is virtually required for FAS 97 implementation. This amount
represents the following part of Formula (6):

Ar (ABA, + PA — MC* — C4 — FYCY)

2. Determine the total investment income on the assets in the pool. The size of the
pool should equal the net GAAP liability for the book of contracts. This may require
some arbitrary asset allocations on a line-of-business level. This amount represents
the following part of Forumla (6):

P i (4B, + P* — MC* — C* — FYC!) — i DAC,_ ]

3. TItem 2 less item 1 represents the first term of Formula (6) for the line of business,
so all that is needed for an aggregate gain/loss analysis is to sum the expected interest
spread from the company’s FAS 97 models.

4. Ttems 1 and 2 can be aliocated to a product level. First, gross up item 1 by the ratio
of (a) the crediting rate plus the spread to (b) the crediting rate for each different
product type. At the same time, reduce item for each product type to reflect interest
on the net GAAP liability instead of the full AB. This will produce an amount for
each product type that represents the interest that would actually be earned if all
assumed pricing spreads were met. The ratio of (a) the difference between this
amount and item 1 to (b) the difference between item 2 and item 1 for all product
types combined is then used to adjust all assumed spreads to reflect the actual interest
carned.

Thus, for each product type, interest credited should be available for FAS
97 purposes, and actual interest spreads are calculated through the above
procedure. Note that the quantitative difference between the literal and the
modified Interpretation 2 should be quite small. The purpose of using the
literal interpretation formulas is to simplify gathering the data.

Second, I offer some observations about some alternative assumptions
that frequently occur. These changes in assumptions lead to changes in the
formulas involved in determining the effect on future profit of current-year
deviations from expected profit.

Average policy characteristics such as average death benefit, 4B, and
renewal premiums are assumed to be static. In many cases, the policies that
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lapse tend to be the policies with smaller AB and premiums. When this
occurs, the effect of withdrawal rates on future years’ profit will be much
more complex than described in Forrnula (8). This circumstance, if material,
will probably warrant a revision of the FAS 97 DAC amortization schedule.

Mr. Tan has also assumed that death benefits do not increase because of
AB. For plans that have a constant net amount at risk (death benefit option
B), the adjustments to the formulas are fairly straightforward because AB
does not affect the mortality charge. However, level death benefit plans also
have death benefits that increase in later years because of the IRC Section
7702 corridor test. This should not have an impact on profits in the early
years, but in later years, K* in Formula (10) should be modified to reflect
the change in mortality charge due to the change in Section 7702 minimum
death benefit when AB changes to AB’.

Finally, I would like to comment on the usefulness of SOE analysis. It
has been said many times that a company will not know the true profit of a
product until the last contract terminates. But this truism has been used as
an excuse to ignore how a company’s products perform after the original
pricing, instead of an opportunity to modify the nonguaranteed elements of
its contracts to meet company objectives. Unexpected events in the future
will change overall product profitability, but with SOE analysis, an appro-
priate action plan can be formulated to respond to these events.

JAMES E. FELDMAN:

Joseph Tan has made an excellent demonstration of how various patterns
of emerging experience affect the sources of earnings for blocks of business
reported using FAS 97. He compares those that will ultimately evolve to
those that were originally anticipated. I believe, however, that the focus of
an SOE analysis should be to measure the variances from current expecta-
tions as opposed to original expectations.

As life insurance products have become ‘‘unbundled,”” and presumably
more easily understood by policyholders, they have become harder for ac-
tuaries to analyze. Operating under a shroud of mystery surrounding a tra-
ditional life insurance contract, an actuary could assign appropriate percentages
to the gross premium, determine appropriate reserves for benefits and main-
tenance expenses, and write off the acquisition expenses according to a
predetermined percentage of face amount inforce. Mr. Tan’s references on
source of earnings under FAS 60 are all based on the premise that the portion
of premium allocated for expenses, for example, was proper to cover those
expenses with a risk-related provision for adverse deviation.
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Under Universal Life, the policyholder is led to believe that he is paying
a mortality charge for mortality, an expense charge for company expenses,
and so on. In reality, the policyholder is providing the insurance company
with various sources of revenue that together cover the expenses, profits,
and benefits provided under the policy. As noted in the last sentence of his
summary, the various margins depend on the product design.

Under FAS 97, it is very tempting to look at the margins used in deter-
mining the amortization schedule as being inherently meaningful. The mar-
gins are readily available, and they tie directly to reported GAAP earnings.
Because they are a function of product design, they do not provide a quick
understanding of the relative value of the margins, or even a point of com-
parison of the relative performance of one product versus another. Further-
more, because the relative contribution of the margins changes over time—
even for a single block of business—measurement and analysis of margins
and associated amortization does not in itself provide a good look at the
financial impact of emerging experience.

What is important is the change in the margins reiative to some expected
standard. For traditional products, with fixed premiums and “‘locked in”’
GAAP assumptions, pricing or original GAAP provided a convenient stan-
dard. Under a typical Universal Life product, the basic price charged to the
customer can be varied year to year through changes in interest spreads,
mortality charges, and even expense charges. An appropriate standard for
comparison would be based on current expectations such as the FAS 97
GAAP assumptions, the previous year, the financial plan, and the like.

Note that the focus of these comparisons is short term, that is, against a
current view of expected experience. In the absence of significant long-term
guarantees, this is consistent with the pricing philosophy. A comparison of
the source of current earnings to this type of standard will answer the ques-
tion “Why are earnings different than my current expectations?”’ but will
not directly answer ‘“Why are ROE’s different than assumed when the prod-
uct was introduced?’” Answers to those basic questions must still be derived
by studies examining mortality, interest spread, terminations, and expenses.

Because the focus of earnings by source is assumed to be short term, the
effects shown for all future years of a current change are not needed in the
analysis. In Table 5 of Mr. Tan’s paper there are negative variances in each
margin in years 5 and later due to the excess withdrawals in year 4. Assuming
that the experience develops exactly as shown, this could mislead manage-
ment into believing that there is an ongoing mortality problem, for example,
when in fact there was a one-time high withdrawal rate.
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The analysis can be reduced to a direct comparison of actual versus ex-
pected margins (assuming Mr. Tan’s simplifying assumptions regarding the
amount of invested assets and the timing of cash flows, etc.) plus an ad-
justment for amortization.

The determination of the amortization component is not trivial. He men-
tions as an aside that an additional item, variation due to revised DAC
amortization, also emerges if the amortization schedule has been revised.
Because FAS 97 requires such a revision if either actual experience is dif-
ferent from expected or if anticipated future margins change, this item should
be included in the basic analysis. Depending on the magnitude of the vari-
ances, this item can be quite significant. This is particularly true as the block
of business ages or if it has a high ratio of deferrable expenses to gross
margins on a present-value basis.

I suggest a relatively simple method for determining the amortization
component that, while it does not necessarily capture the mathematical el-
egance often associated with articles printed in this journal, does produce a
reasonable result that can be computed under the tight deadlines normally
found in financial reporting.

Four types of amortization under FAS 97 are identified:

Expected amortization

Amortization due to a variance from expected in prior periods’ margins

3. Amortization due to a variance from expected in the current period’s
margins

4. Amortization due to a variance from expected in future periods’ margins.

[N

The first type measures current amortization that is associated with the
expected margins. This amount is based on an assumed standard rate of
amortization (the ratio of the present value deferrable expense to the present
value of gross margins, referred to as the A% factor) such as that determined
at the inception of a block, and represents expected amortization.

The second type measures changes in current amortization due to a var-
iance from expected in past experience. A change in past experience will
result in a change in the A% factor from what existed at the inception of the
block. There may be some sentiment for separating this item by the historical
sources of earnings variance that caused the change, but that exercise adds
little value to an analysis of current earnings.

In practice, these two components of amortization can be determined
together by multiplying the expected margins by the A% factor in place at
the end of the prior reporting period.
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The third type measures current and past amortization associated with a
current variance from the expected margins. This measurement requires that
a new term, 4'%, be defined. A'% is equal to the amount that the ending
DAC balance changes for a given change in any margin divided by the
amount of the change. For example, suppose that a DAC calculation using
the current period’s expected gross profit elements produces an ending DAC
balance of 25,000, and that increasing the mortality margin by 1,000 and
recalculating produces an ending DAC balance of 24,450. This lower DAC,
which is not as low as 25,000 — (4% times 1000), results from the fact that
a lower A% factor is used for amortization against past margins. In this
example, A" % would be 0.55. A'% will have a value near A% for a newly
opened block of business, and near 0 for a very old block of business.

The last type of amortization is due to the changes in future margins from
those assumed at the previous valuation date. This does not include changes
in future margins due to prospective unlocking, but solely those that arise
from a different amount and mix of inforce on the valuation date than had
originally been assumed. For simplicity, this is all allocated to lapse and
surrender because this would be the major factor changing future margins.
This can be calculated directly, or more simply solved for as the difference
between the total amortization and the pieces above,

Changes arising from prospective unlocking or loss recognition are not
part of the normal amortization calculation, but can readily be identified by
source of the change in future expected margins.

Define AM as the sum of the four pieces of amortization described above
that are associated with the mortality margin. The SOE variance for mortality
18

(GMa — AM) — (GMe) (1 — A%)

where GMa is the gain from mortality actually experienced and GMe is the
expected gain from mortality using an appropriate standard for comparison.
The A% factor is that which was in place at the end of the previous financial
reporting period.

The other sources of earnings variance are similarly defined.

This method expands on Mr. Tan’s solid fundamental groundwork by
allocating the full amount of DAC amortization, including that associated
with a change in amortization schedules, to its proper source. The compar-
isons from one period to another, or from some standard of expected to
actual, ties directly to reported GAAP results, and can be produced from
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basic information that is readily available during the normal financial close
process.

MARK FREEDMAN:

Mr. Tan’s paper presents valuable insights for anyone attempting to ex-
plain the flow of GAAP carnings. This discussion is an attempt to ti¢ in
some concepts of Mr. Tan’s paper with some concepts discussed in Bradley
M. Smith’s paper, ““Pricing in a Return-on-Equity Environment” [TS4 XXXIX
(1987): 257-272].

As Mr. Smith noted, GAAP return on equity (ROE) is a common prof-
itability measure. He showed that, under FAS 60, if the GAAP discount rate
is equal to the return on invested statutory surplus (ROI), the ROE will be
level and equal to the ROI. (This assumes no adverse deviation, no non-
deferrable expenses, and no federal income taxes, and that actual experience
equals GAAP assumptions.)

Under FAS 97, this does not hold. Using Mr. Tan’s notation,

PF, = (1 — A%) G, — (i, — r) DAC,_,,
where, in the general case, r, is the GAAP discount rate and not necessarily
the credited rate, Then,
ROE, = [PF, + i, (GAAP Equity,_,)/GAAP Equity,_,
Note that
GAAP Equity, , = DAC,_, + ,.,V — ,_ AV,

where V refers to statutory reserves and AV refers to account values.
Then, substituting Mr. Tan’s formula for Pf, in the formula for ROE and
rearranging terms, the formula becomes

ROE, = (1 — A%) G /GAAP Equity,_,
+ 4, (,V — , \AV)/GAAP Equity, ,
+ r, DAC, _|/GAAP Equity, _,
Assume that statutory reserves equal account value, which admittedly is
usually not the case if CRVM is followed. Then,
ROE, = (1 — A%) G,/GAAP Equity, | + r,.

ROE, = r, under two conditions. The first is where G,=0 for all years;
there would be no deferred acquisition expenses (or loads) and therefore no
amortization.
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The second (and more interesting) case is where A% = 1; that is, r, equals
the interest rate such that the present value of gross margins equals the
present value of acquisition expenses minus acquisition loads. This is ap-
proximately equal to the ROI.

The proof is as follows:

G,

1l

Statutory Book Profit, + Deferrable Expenses (less loads), (1 + 1,)
Statutory Book Profit, + Deferrable Expenses (less loads), (1 + r,)
+ Deferrable Expenses (less loads), (i, — r,)

Il

If r,=ROI, the present value of the gross profits then equals zero plus the
present value of deferrable expenses (less loads) plus the present value of
““excess interest’” on the deferrable expenses (less loads). Assuming the last
term is immaterial on a present-value basis, the definition that A% =1 is
satisfied.

(AUTHOR’S REVIEW OF DISCUSSION)
JOSEPH H. TAN:

I thank Bradley Barks, James Feldman, and Mark Freedman for contrib-
uting discussions to this paper. Their discussions expand on the concepts
presented in the paper and provide valuable additions/improvements to some
of the methods. I also express my appreciation to those who pointed out the
typographical errors in the preprint.

Mr. Barks points out the difference between the literal and modified inter-
pretations of Paragraph 23c with regard to the computation of estimated
gross profit arising from the interest component. To make the literal inter-
pretation more consistent with accrual accounting, he suggests adjusting the
discount factor by half a year. He also points out that the quantitative dif-
ference between the literal and the modified Intepretation 2 would be minimal.

Mir. Barks’ observations on some alternative assumptions and their impact
on the formulas presented in the paper are valuable. To the extent they are
material, they should be reflected in the formulas. To his list, I add the
following:

1. Calendar-year versus the policy-year orientation assumed in the paper

2. More accurate reflection of cash-flow timing during the year

3. The existence of some amount of fixed expense (that is, reflect that not
all expenses are variable)

4. Reflection of reinsurance and policy riders.
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Mr, Barks’ last point is most interesting. A company needs to continually
monitor the performance of the products it has sold. Given the company’s
ability to modify the nonguaranteed elements of its contracts and the re-
quirements of accumulating experience data to fully implement FAS 97,
management should monitor the emergence of profit and take appropriate
action to correct any undesirable result.

Mr. Feldman notes that in Table 5 the excess withdrawals in year 4 have
given rise to negative variances in years S and later. He then suggests an
alternative SOE variance formula to rectify this problem. My apology to
Mr. Feldman and others who have been misled by the illustrative example
(as in Table 5). As indicated by the footnote in the tables, the values shown
are purposely based on the original DAC schedule throughout; this was done
so the reader could follow the calculation more easily.

In actual practice, I believe that the phenomenon Mr. Feldman observed
seldom occurs. This is due to the ““unlocking’” provision of FAS 97, which
requires that estimated gross profits (and hence expected GAAP profit) be
adjusted regularly as warranted by experience or other evidence. For our
example, with the actual withdrawal rate being 15 percent as opposed to 5
percent in year 4, the estimated gross profits and expected GAAP profit will
be revised at the end of year 4. The resulting revised estimated gross profits
are shown on Table 12 of the paper. When such a revision is implemented,
the resulting SOE analysis will be as shown in Table SA. Note that the
revised SOE analysis has zero variations in EGP for years 5 and later. This
is because the only deviation between the actual and the expected assumption
at issue is the year 4 withdrawal rate. In reality though, there will likely be
deviation every year and hence revised estimated gross profits and amorti-
zation schedules every year.

An alternative method could also rectify the problem that Mr. Feldman
observed. Similar to the procedure suggested by Mr. Feldman, this alter-
native method assumes that the estimated gross profit and amortization schedule
are not revised even though the actual withdrawal rate for year 4 deviated
from the expected assumption at issue. Two possible reasons for not revising
the schedule are:

1. The actuary thinks that the deviation is so small that a revision is
unnecessary.

2. The deviation between actual and expected occurs during the year, but
the actuary considers that it is better to revise the amortization schedule



TABLE 5A
SOURCE OF EARNINGS ANALYSIS WHEN THE REVISED AMORTIZATION SCHEDULE OF TABLE 12 (wiTH (.15 WiTHDRAWAL RATE IN YEAR 4) IS USED FOR YEARS 5 10 20

First- lAmort. of .

Mortakity, Admin. Death | Admin. § Year Defer- Unamort.} GAAP Expected GAAP Profit Variations in EGP due to Variation] Total
Policy | Charge iS derj Charge | Earped Pcn. l.tsﬁ Expense | Expense | Credited} rable  |Amon. of FY Profi (1 ~-A%) —(i—n)* Due to | Actual
Year | (MC) | Charge C) Inerest | AB Rel. | (E) (FYE) | Imerest ; Expense [Def. Exp.; Charge | (Pf) EGP DAC Total | Mon. | With. |Expense | Interest § on DAC] Profit
1../5.080.10 | 4.00 {—0.50{ 0.95 | 2.50 [ 16.50| 0.07 | 16.00 [(0.25)1{(0.16)4.561 |4.681 {—0.120{4.561 [ 0.000{ 0.000 | 0.000 { 0.000 { 0.000 {4.561
2..44.7111.03 | 3.60 1.07) 1.17 { 2.25 | 0.00] 0.85 { 0.00 |(0.71)1(0.44) [5.883 16.001 | —0.118{5.883{0.000 1 0.000 { 0.000 { 0.000 | 0.000 |5.883
3..443111.63]3.23 1.88] 1.34 § 2.02 1 0.00; 1.51 | 0.00 {(0.76)1(0.48):5.892 {6.004 | —0.113{5.892(0.000¢ | 0.000 | 0.000 | 0.000 { 0.000 {5.892
4..43931295/129 ] 25711417 1.81 | 0.00{ 2.08 | 0.00{(0.50}](0.31)16.8571 5.000{—0.10714.89310.000 | 1.964 { 0.000 | 0.000} 0.000 16.857%
5..43.60 1097|246 298] 1.37 | 1.54 | 0.00] 2.40 | 0.00 |(0.55)](0.34) }4.493 | 4.589 | —0.096}4.493 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 4.493
6..03.68 098233 363 1.50{ 1.46| 0.00] 2.91 7 0.00 ) (0.61);(0.38)14.535 }4.627 | —0.092{4.535)0.000 | 0.000 | 0.000 } 0.000 | 0.000 14.535
7.1375]001 221 4250 162 1.38] 0.00] 3.39 | 0.00 | (0.64) | (0.40) |4.506 |4.594 |—0.088]4.5060.000 | 0.000 | 0.000 | 0.000  0.000 14.506
8.)1382,077 209 483 1.67 | 1.31 ] 0.00} 3.83 | 0.00)(0.68)](0.42) {4.461 }4.544 | —0.083)4.461}0.000 | 0.000 | 0.000 | 0.000 | 0.000 4.461
9 ..13.89 057198 537 1.68| 1.24| 0.00] 4.23 | 0.00 }(0.70)| (0.44) }4.388 |4.466 } —0.07814.3880.000 | 0.000 | 0.000 | 0.000 } 0.000 14.388
10../394 )0.31 | 1.87] 5.87 1.71 { 1.17 | 0.00} 4.61 0.00 {(0.71)} (0.44) 14.238 }4.311;—0.073}4.238|0.000 | 0.000 } 0.000 } 0.0000.000 }4.238
11 ..} 4.00 1 0.00 ! 1.77 6.33[ 1.78 § 1.11 { 0.00] 4.96 | 0.00 {(0.68)](0.42)3.994 |4.062 [-0.067{3.99410.000 | 0.000 } 0.000 | 0.00010.000 (3.994
12 ..]4.04 1000 1.68¢ 6.75( 1.87 | 1.05 | 0.00| 5.27 | 0.00 |(0.73)](0.46)[3.996 | 4.058 [—0.062]3.996|0.000 | 0.000 [ 0.000 { 0.000 | 0.000 {3.996
13 ../ 4.08 | 0.00 | 1.58 | 7.13} 2.02 | 0.99 [ 0.00] 5.56 | 0.00 |(0.77)1(0.48)13.943 |3.999 | —0.05713.943} 0.000 | 0.000 { 0.000 | 0.000 | 0.000 §.943
4 .54.11 000 1.49 7.48] 2.14 | 0.93 | 0.00[ 5.81 | 0.00 {(0.81)](0.51)3.894 [3.945|—-0.051{3.89410.000 | 0.000 { 0.000 { 0.000 { 0.000 (3.894
15 .| 4.13 [ 0.00 | 1.41 7.791 2.23 5 0.88 | 0.00| 6.04 | 0.00 [(0.86)}(0.54)(3.856 |3.900{—0.045|3.856(0G.000 [ 0.000 { 0.000 {0.000 | 0.000 {3.856
16 .{ 4.14 { 0.00 { 1.33 8.07 2.45 | 0.83 ( 0.00{ 6.24 | 0.00 | (0.87)(0.55){3.697 [ 3.735 |—0.038]3.6970.000 | 0.000 { 0.000 { 0.000 | 0.000 {3.697
17 .4 4.14 1 0.00 | 1.25 8.30( 2.43 { 0.78 1 0.00] 6.40 0.00 {(0.95)1(0.59)(3.715 {3.747 {—0.032(3.715{0.00G { 0.000 { 0.000 { 0.000 {0.000 [3.715
18 .. 4.11 | 0.60 | 1.17 8.50{ 2.41 } 0.73 | 0.00( 6.54 | 0.00 {(1.02)](0.64)!3.720 | 3.745 1 0.025}3.7200.00¢ | 0.000 | 0.000 { 0.000 | 0.000 3.720
19 ..{4.08 [ 0.00| 1.10 | 8.67] 2.40 | 0.69 | 0.00} 6.65 | 0.00 {(1.10}{(0.69)13.704 |3.721{—0.017}3.704 ! 0.000 | 0.000 { 0.000 | 0.000 | 0.000 13.704
20 .. 4.02 | 0.00 | 1.03 8.82] 2.38 | 0.64 | 0.00] 6.74 | 0.00 {(1.17)}{(0.73)13.674 | 3.683 | —0.009{3.674 | 0.000] 0.000 { 0.000 | 0.000{ 0.000 |3.674

tExcludes the profit impact due to the change in amortization schedule.
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only at the end of the year (that is, not at the end of every month or
every quarter).

The alternative method that I am suggesting is based on the use of the
alternative SOE formulas shown in Appendix II of the paper. The Appendix
I1 formulas are based on computing the total expected profit as the actual
inforce times the expected profit per unit inforce. Revised Tables 4 to 9
show the values resulting when the alternative SOE formulas of Appendix
IT are used.

Mr. Freedman relates some concepts in my paper to the ‘“Pricing in a
Return-on-Equity Environment’” paper of Bradley Smith [3]. Mr. Freedman
points out that level ROE will result under FAS 60 methodology (as shown
in Mr. Smith’s paper) but not under FAS 97 methodology.

Level ROE methodology was first introduced by Donald Sondergeld in
his paper ““Earnings and the Internal Rate of Return Measurement of Profit’’
[4]. Mr. Sondergeld calls it the internal rate of return method of accounting
(IRRMA). With some minor variation, this same methodology was also
discussed in two other papers [1] and [2].

Even though Mr. Smith started with a different premise (that is, using
FAS 60 methodology but assuming no adverse deviation, nondeferrable ex-
pense, etc.), it can be shown that Mr. Smith’s structure is a special case of
the IRRMA’s structure. 1 believe that this is why Mr. Smith was able to
arrive at a level ROE.

Under FAS 97 methodology, the GAAP accounting structure is quite dif-
ferent from that of IRRMA. Consequently, as also shown by Mr. Freedman,
level ROE does not occur.

I conclude by reiterating an important point: SOE analysis is a tool for
management to better understand the cause and contribution of profit and to
help identify areas in which improvements should be made. The result is
the identification of an action plan appropriate to the situation. Any SOE
analysis exercise should be predicated on this point. Without it, the SOE
analysis exercise would become another theoretical but perhaps meaningless
mathematical computation.
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REVISED TABLE 4 BASED ON APPENDIX II SOE FORMULAS
SOURCE OF EARNINGS ANALYSIS WHEN ACTUAL MORTALITY RATE (g) Is 110% OF EXPECTED IN YEARS 3 AND 4

Expected GAAP Profit

First Amort. of Varistion

Mortality Admin. Death | Admin. | Year Amort. Unamort. | GAAP ~(i-n* Fr. Ine. Toul

Policy | Charge | Serrender | Churge | Eurred [ Ben. Less {Expense| Expense | Credited | Defernuble | of Det. FY Profk | (1-4%)! BOY on BOY- Adjon Actual
Yeu (MC) | Churge | (©) | tnterest | ABRel. | (£) | (FYE) | mierest | Expemse | Exp. Quge | ) G 04AC | Tow voM | vew | vGe | veI | pac DAC Profic
1.. 5.08 | 0.10 14.00|-0.50{ 0.95 |2.50[16.50] 0.07 | 16.00 | (0.25) | (0.16) [4.561]4.681 [ —0.120{4.561| 0.000]0.000(0.000{0.000| 0.000 | 0.000000{4.561
2.. 4.71 | 1.03 13.60] 107) 117 | 225 0.00) 0.85 | 0.00  (0.71) | (0.44) |5.883] 6.001 } —0.118|5.883] 0.000)0.000|0.000}0.000] 0.000 | 0.000000]5.883
3.. 4.31 | 1.63 |3.23| 1.88 1.48 (2.02{ 0.00( 1.51 { 0.00 [ (0.76) | (0.48) {5.757( 6.004 | —0.113{5.892 —0.1340.000/0.000/0.000( 0.000 [ 0.000000|5.757
4.. 393 1 098 [2.90] 2.56[ 1.55 | 1.81{ 0.00] 2.08 | 0.00 | (0.50) | (0.31) {4.750] 4.999 | —0.107[4.892| ~0.141 {0.000/0.000|0.000} 0.000 {—0.000137|4.750
5.. 4.02 | 1.09 §2.75) 3.35] 1.53 | 1.72| 0.00] 2.69 | 0.00 | (0.59) { (0.37) 15.052) 5.155 | -0.10315.052] 0.000{0.000}0.00070.000| 0.000 { —0.000297)5.052
6.. 4.11 [ L.10 12.61| 4.08 1.67 |1.63] 0.00] 3.25 [ 0.00 | (0.65) | (0.41) |5.099]5.198 | —0.099|5.099| 0.000{0.000(0.000{0.000f 0.000 | —0.000298(5.099
7.. 4.20 | 1.02 |2.47| 4.77| 1.81 |1.54] 0.00| 3.78 | 0.00 | (0.69) | (0.43) |5.066) 5.161 [ —0.094|5.067] 0.000(0.000|0.000{0.000] 0.000 | —0.000294]5.066
8.. 427 | 0.87 [2.34| 542| 1.87 [ 146} 0.00| 4.28 | 0.00 | (0.73) | (0.45) |5.015{ 5.104 | - 0.089{5.015| 0.000}0.000}0.000{0.000} 0.000 [ —0.000289{5.015
9.. 434 | 0.64 1221 6.01] 1.88 | 1.38 | 0.00] 4.73 | 0.00 | (0.75) | (0.47) |4.933(5.017 § —0.083{4.933| 0.000]0.000{0.000{0.000| 0.000 | - 0.000282(4.933
10.. 4.41 1 035 |2.097 6.57| 1.91 | 1.31| 0.00] 5.15| 0.00 | (0.76) | (0.47) |4.764| 4.842 | —0.07814.764| 0.000|0.000{0.000]0.000| 0.000 | —0.00027114.764
11.. 4.46 | 0.00 [ 1.98] 7.08] 1.99 | 124} 0.00{ 5.54 | 0.00 | (0.73) | (0.45) |4.490| 4.562 [ —0.072|4.490] 0.0000.000|0.000{0.000{ 0.000 | —0.000255{4.490
12.. 4.52 | 0.00 | 1.871 7.55{ 2.10 {1.17{ 0.00| 5.89 { 0.00 | (0.78) | (0.49) 14.491! 4,558 | —0.067{4.491| 0.000|0.000{0.000{0.000{ 0.000 | ~0.000253{4.491
13.. 4.56 { 0.00 | 1.771 7.98] 2.26 | 1.11| 0.00| 6.21 [ 0.00 | (0.82) | (0.52) |4.431|4.492 ; - 0.0614.432] 0.000}0.000{0.000{0.000| 0.000 |- 0.000247|4.431
14...0 460 | 0.00 ]1.67| 8.37| 2.39 | 1.04| 0.00] 6.50 | 0.00 | (0.87) | (0.54) |4.377|4.432 | —0.055[4.377| 0.000|0.000|0.000{0.000{ 0.000 | —0.000242|4.377
15.. 4.62 | 0.00 [ 1.57| 8.72[ 2.50 (098 0.00{6.75t 0.00 | (0.92) | (0.58) [4.33314.381 [ -0.048(4.333} 0.000{0.000(0.00010.000} 0.000 | —0.000237{4.333
16 . . 463 | 0.00 [1.48| 9.02] 2.74 {0.93| 0.00| 6.97 | 0.00 | (0.94) | {0.59) [4.154| 4.196 | —0.0414.154| 0.000|0.000(0.000{0.000| 0.000 | —0.0002254.154
17.. 4.62 | 0.00 | 1.39] 928 2.72 {0.87} 0.00| 7.15 ) 0.00 | (1.02) | (0.64) {4.175} 4.209 | —0.034}4.175| 0.000{0.000{0.000]0.000| 0.000 | —0.000222}4.175
18. . 4.60 | 0.00 | 1.31| 9.51| 2.70 [ 0.82] 0.00] 7.30 | 0.00 | (1.10) | (0.69) 14.180( 4.206 | - 0.026|4.180| 0.000{0.000{0.00010.000] 0.000 |—0.000219{4.180
19.. 4.55 | 0.00 [ 1.23] 9.70) 2.68 |0.77| 0.00]| 7.43 | 0.00 | (1.18) | {0.74) |4.162| 4.180 | ~0.018{4.162] 0.000|0.000{0.000|0.0001 0.000 | —0.000215(4.162
20.. 4.50 | 0.00 {1.15] 9.85} 2.66 | 0.72] 0.00} 7.53 | 0.00 | (1.26) | (0.78) ]4.127] 4.137 } —0.0094.128| 0.000{0.0000.000]90.000) 0.000 | —-0.000209)4.127




REVISED TABLE 5 BASED ON APPENDIX II SOE FORMULAS
SOURCE OF EARNINGS ANALYSIS WHEN ACTUAL WITHDRAWAL RATE (w) Is 15% (VERSUS 5% EXPECTED) IN YEAR 4

First-

Mortality Admia. Dewth | Admin. | Yew Defer- Amoit. of § GAAP Expectod GAAP Profic Varistion Towl

Policy Charge ]| Surrendes | Charge | Earned | Ben, Less | Expense} Expense | Credited |  rable | Amore. of § Unamort. | Profi | (3 -A%)} ~(i—r)" Fr. In. on Adj on Actual
Yeur (MC) Charge (C) | Interest | AB Rel. {E) | (FYE) | Interest | Expense | Def. Exp. | FY Charge | (P) G BOY DAC | Totul VGM VGW | VGE VGl | BOYDAC DAC Profit
1.. 5.08 | 0.10 | 4.00|-0.50{ 0.95 |2.50]16.50] 0.07 | 16.00 | (0.25) { (0.16) {4.561]4.681 |—0.120|4.561] 0.000 |0.000{0.000]0.000] 0.000 |  0.000000 |4.561
2.. 4.71 1.03 {3.60) 1.07¢{ 1.17 {2.25] 0.00/0.85 ) 0.00 [ (0.71) | (0.44) |5.883|6.001 {~0.118/5.883] 0.000 10.00010.000{0.000| 0.000 { 0.000000 |5.883
3.. 431 [ 1.63 |3.23| 1.88] 1.34 (2.02| 0.00( 1.51 | 0.00 {(0.76) | (0.48) |5.892|6.004 | ~0.113|5.892( 0.000 10.000]0.000{0.000| 0.000 | 0.000000 |5.892
4.. 3931 295 |29 2.57] 1.41 [ 1.81] 0.00} 2.08 ( 0.00 | (0.50) | (0.31) {6.857| 5.000 |—~0.107|4.893| 0.000 |1.964|0.00010.000| 0.000 | 0.000000 [6.857
5.. 360 { 0.97 1246} 294 137 } 1.541 0.00} 2.40 ] 0.00 | (0.59) { (0.37) }14.443| 4.613 |—~0.092/4.521] 0.000 |0.000{0.000{0.000} 0.000 | —0.077765 }4.443
6.. 368 | 098 |2.33] 3.60] 1.50 | 1.46| 0.00} 2.91 | 0.00 ] (0.65) | (0.41) }4.485] 4.651 | —0.088|4.563} 0.000 {0.000]{0.000]0.000{ 0.000 | —0.077851 |4.485
T.. 3.75 | 091 [2.21 4.22{ 1.62 |1.38| 0.00(3.39 | 0.00 | (0.69) [ (0.43) [4.457|4.618 {—0.084|4.534| 0.000 {0.000|0.00010.000 0.000 { —0.076855 [4.457
8.. 3.82 | 0.77 |2.09] 4.80) 1.67 | 1.31} 0.00) 3.831 0.00](0.73) | (0.45) ]4.412 4.567 | - 0.080{4.488/ 0.000 ]0.000!0.000(0.000] 0.000 | —0.075573 |4.412
9.. 3.89 | 0.57 {1.98| 5.34 1.68 | 1.24] 0.00( 4.23 [ 0.00 | (0.75) | (0.47) |4.341] 4.489 |~ 0.075|4.415| 0.000 {0.000|0.000{0.000] 0.000 | —0.073871 |4.341
10.. 3.94 | 0.31 (1.87| 5.84[ 1.71 [ 1.17| 0.00] 4.61 { 0.00 { (0.76) | (0.47) [4.193{4.333 [—0.070{4.264| 0.000 [0.000(0.000|0.000{ 0.000 | - 0.071010 |4.193
11.. 4.00 [ 0.00 }1.77| 6.30{ 1.78 | 1.11| 0.00( 4.96 } 0.00 [ (0.73) | (0.45) ]3.951]4.083 |~ 0.064(4.018! 0.000 }{0.000{0.000{0.000( 0.000 | —0.066780 {3.951
12.. 4.04 | 0.00 ]1.68) 6.73} 1.87 |1.05] 0.00] 5.27 ) 0.00 | (0.78) | (0.49) 13.953) 4.079 | ~0.060]4.019) 0.000 10.000;0.000/0.000{ 0.000 | —0.066149 [3.953
13.. 4.08 | 0.00 ]1.58( 7.11] 2.02 }10.99| 0.00| 5.56 | 90.00 | (0.82) | (0.52) |3.901} 4.020 | —0.054{3.966{ 0.000 |0.000(0.00010.000] 0.000 | —0.064677 |3.901
14.. 4.11 | 0.00 | 1.49( 7.46( 2.14 {0.93] 0.00] 5.81 1 G.00 [ (0.87) | (0.54) ;3.854|3.966 |—~0.049{3.917} 0.000 (0.000{0.000{0.000{ 0.000 | —0.063238 (3.854
15.. 4.13 | 0.00 [1.41) 7.78) 2.23 | 0.88] 0.00{6.04 ) 0.00 | (0.92) | (0.58) }3.816]3.921 j—0.043|3.878] 0.000 |0.000{0.000|0.000] 0.000 | —0.061895 |3.816
16.. 4.14 [ 0.00 §1.33| 8.05] 2.45 | 0.83| 0.00| 6.24 | 0.00 | (0.94) | (0.59) [3.659{3.755 |- 0.037|3.718{ 0.000 |0.000(0.000|0.000( 0.000 | —0.058755 |3.659
17.. 4.14 [ 0.00 {1.25] 829y 243 (0.78{ 0.00{ 6.40 | 0.00 | (1.02) { (0.64) [3.678( 3.767 |- 0.03073.736( 0.000 {0.000{0.006{0.000] 0.000 | —0.058190[3.678
i8.. 4.11 | 0.00 | L.17| 8.49( 2.41 {0.73] 0.00] 6.54 | 0.00 § (1.10) | (0.69) [3.683| 3.764 |~ 0.024/3.740| 0.000 |0.000|0.000{0.000{ 0.000 | —0.057349 [3.683
19.. 408 | 0.00 [1.10| 8.67[ 2.40 10.69] 0.00} 6.65] 0.00 | (1.18) | (0.74) {3.668| 3.741 |—~0.016(3.724| 0.000 (0.00010.000{0.000{ 0.000 | —0.056141 |3.668
20.. 4.02 | 0.00 |1.03] 8811 238 {064 0.00{6.74 0.00(1.26) | (0.78) {3.639]3.702 | ~0.008/3.694| 0.000 10.000{0.000]0.000| 0.000 { —0.054653 {3.639




REVISED TABLE 6 BASED ON APPENDIX II SOE FORMULAS
SOURCE OF EARNINGS ANALYSIS WHEN ACTuAL ExPENSE Is $5 (Versus $2.50 ExPECTED) FOR YEARS 5 To 10

First-
Mortality Admin. Death | Admin. | Year Defer- Amon, of | Gaap | Experied GAAP Profit Variation Toul
Policy Charge | Surrender | Charge | Earned | Ben. Less | Expense] Expense | Credited |  rable | Amort. of | Unamont. | Profit | (1 -A4%)| —(i-n)" [Fe. Int. on| Adj on Actual
Year MC) | Charge | () | tmerest | 4B Rl | (B) | (FYE) | tnterest | Expense | Def. Exp. | FY Charge | (PP G |Bovpac| Tow | vom | vow | wvee v6i  |BOYDAC DAC Profit
1.. 5.08 | 0.10 | 4.00{—0.50 0.95 |2.50|16.50] 0.07 | 16.00 | (0.25) | (0.16) (4.561|4.681 |-0.120[4.561[0.000{0.000( 0.000 0.000 | 0.000 | 0.000000 {4.561
2.. 471 | 1.03 {3.60( 1.07] 1.17 [2.25] 0.00] 0.85| 0.00 | (0.71) | (0.44) |5.883]6.001 |—0.118[5.88310.000]/0.000 0.000 0.000 { 0.000 | 0.000000 [5.883
3.. 4.31 1.63 {3.23] 1.88] 1.3¢4 | 2.02( 0.00f 1.51| 0.00 | (0.76) | (0.48) |5.892]6.004 | —0.113|5.892(0.000({0.000| 0.000 0.000 | 0.000 | 0.000000 |5.892
4.. 393 | 098 |290) 257} 1.41 [1.81| 0.00{ 2.08 | 0.00 [ (0.50) | (0.31) |4.893}5.000 | —0.107[4.893/0.000|0.000{ 0.000 0.000 { 0.000 | 0.000000 [4.893
S.. 4.02 1.09 | 2.75] 3.18] 1.53 | 3.44 | 0.00| 2.69 | 0.00 | (0.59) | (0.37) |3.162| 5.157 | —0.103]5.054/0.000|0.000{ —1.720 | —0.172 | 0.000 | 0.000000 }3.162
6.. 4.11 L10 [ 2.61] 3.92| 1.67 |3.26| 0.00(3.26 | 0.00 | (0.65) | (0.41) {3.308(5.200 (—0.099|5.101(0.000]0.000| —1.630 | —90.163 | 0.000 { 0.000000 |3.308
7.. 420 | 1.02 |2.47] 4.62| 1.81 |3.09| 0.00{3.79 | 0.00 | (0.69) | (0.43) |3.370]| 5.163 | —0.094{5.069(0.000|0.000{ —1.544 | —0.154 | 0.000 | 0.000000 |3.370
8.. 4.27 | 0.87 [2.34( 5.27| 1.87 12.92{ 0.00| 4.28 | 0.00 | (0.73) | (0.45) |3.409)5.106 [~0.089]5.017]0.000{0.000| —1.462 | —0.146 | 0.000 | 0.000000 |3.409
9.. 435 | 0.64 |2.21| 5.88) 1.88 [2.77] 0.0014.73 | 0.00 | (0.75) | (0.47) |3.413]5.019|-0.083]4.935{0.000{0.000| —1.384 | —0.138 | 0.000 | 0.000000 |3.413
10.. 4.41 0.35 [2.09( 6.44] 1.91 | 2.62| 0.00] 5.15{ 0.00 | (0.76) | (0.47) |3.326] 4.844 | —0.078/4.766]0.000{0.000 —1.309 | ~0.131 | 0.000 | 0.000000 |3.326
11.. 4.47 | 0.00 | 1.98| 7.09{ 1.99 | 1.24 | 0.00f 5.54 | 0.00 | (0.73) | (0.45) |4.492] 4,564 |—0.072(4.492(0.000/0.000{ 0.000 0.000 | 0.000 | 0.000000 {4.492
12.. 452 { 0.00 | 1871 7.56] 2.10 | 1.17 | 0.00{ 5.89 | 0.00 { (0.78) | (0.49) {4.493}| 4.560 | -0.067{4.493(0.000{0.000{ 0.000 0.000 | 0.000 { 0.000000 {4.493
13.. 4.56 | 0.00 [ 1.77] 7.99] 2.26 [ 1.11| 0.00]| 6.21 | 0.00 | {0.82) | (D.52) |4.433[4.494 | —0.061]4.433(0.000{0.000] 0.000 0.000 | 0.000 | 0.000000 {4.433
4. 4.60 | 0.00 | 1.67] 8.38] 2.39 | 1.04 | 0.00] 6.50 | 0.00 | (0.87) | (0.54) 14.379(4.433 {-0.055/4.379{0.000;0.000  0.000 0.000 | 0.000 | 0.000000 {4.379
15.. 4.62 | 0.00 | 1.57| 8.72] 2.50 {0.98| 0.00]6.75 ] 0.00 { (0.92) { (0.58) 14.335|4.383 | —0.048{4.335/0.000/0.000| 0.000 0.000 | 0.000 | 0.000000 (4.335
16.. 4.63 | 0.00 | 1.48] 9.03] 2.74 1093 | 0.00{ 6.97 ] 0.00 [ (0.94) [ (0.59) |4.156{4.197 { —0.041]4.156(0.000[0.000 0.000 0.000 [ 0.000 | 0.000000 (4.156
17 .. 4.62 | 0.00 | 1.39] 9.29{ 2.72 | 0.87| 0.00( 7.15 | 0.00 | (1.02) | (0.64) |4.177{4.211 |~-0.034{4.177{0.000(0.000] 0.000 0.000 | 0.000 | 0.000000 (4.177
18 .. 4.60 | 0.00 [1.31{ 9.51{ 2.70 (0.82| 0.00( 7.31 | 0.00 { (1.10} | (0.69) |4.182| 4.208 | —0.026(4.182(0.000(0.000{ 0.000 0.000 | 0.000 | 0.000000 {4.182
19.. 4.56 | 0.00 |1.23] 9.70; 2.68 [0.77| 0.00( 7.43 | 0.00 { (1.18) | (0.74) |4.164|4.182 |—0.018(4.164(0.000(0.000] 0.000 0.000 | 0.000 | 0.000000 {4.164
20 .. 4.50 | 0.00 | 1.15} 9.86] 2.66 | 0.72| 0.00| 7.53 [ 0.00 | (1.26) | (0.78) [4.129]4.139 [—0.009/4.129{0.000]{0.000[ 0.0600 0.000 | 0.000 | 0.000000 |4.129




REVISED TABLE 7 BASED ON APPENDIX II SOE FORMULAS
SOURCE OF EARNINGS ANALYSIS WHEN ACTUAL CREDITED RATE (r) IS 9% (VERsus 8% EXPECTED) FOR YEARS 6 To 20

First-

Mortaliy Admin. Dewh | Admin.| Yeur Defer Amort. of | GAAp [ EXPeeied GAAP Profix Vasistion Tou

Policy Charge { Surrender | Charge { Eamned | Ben. Less | Expense| Expense | Credited |  rable | Amost. of | Unamon. | Profie |(1-4%)| —(i—n)° Fr. I on| Adj on Actual

Year {MC) Charge {C) | Imerest | ABRel. | (B} | (FYE) | Intcrest | Expense JDef. Exp. [FY Charge| (P) G BOY DAC | Total VoM VGW | VGE VGt BOYDAC DAC Profit

I.. 5.08 { 0.10 [4.00]—-0.50{ 0.95 | 2.50 [16.50{ 0.07 { 16.00 { (0.25) | (0.16) {4.561| 4.681 [—0.120{4.561} 0.000 [0.000j0.000] 0.000 | 0.000 | 0.000000 [4.561

2.. 4.71 1.03 ]3.60] 1.07} 1.17 |2.25| 0.00) 0.85 ] 0.00 { (0.71) | (0.44) ]5.883]6.001 | —0.118/5.883} 0.000 ]0.000]0.000] 0.000 | 0.000 | 0.000000 §5.883
3. 4.31 1.63 §3.231 1.88( 1.34 {2.02| 0.00| 1.51 | 0.00 | (0.76) | (0.48) (5.892]| 6.004 | -0.113{5.892 0.000 |0.000]0.000( 0.000 } 0.000 | 0.000000 |5.892
4.. 393 | 098 | 2.90( 2.57| 1.41 {1.8t} 0.00(2.08 0.00 | (0.50} | (0.31) {4.893]|5.000 {—0.107{4.893{ 0.000 {0.000(0.000{ 0.000 { 0.000 | 0.000000 |4.893
5.. 4.02 1.09 12.75} 3.35] 1.53 | 1.72] 0.00] 2.69 ] 0.00 | (0.59) | (0.37) [5.054]5.157|-0.103{5.054| 0.000 ;0.000{0.000; ©0.000 | 0.000 | 0.000000 |5.054
6.. 4.11 1.11 ] 2.61| 4.08] 1.67 | 1.63( 0.00] 3.66| 0.00 | (0.65) | (0.41) {4.705] 5.200 | —0.099{5.101}  0.001 |0.010{0.000{ —0.407 | 0.000 | 0.000000 |4.705
7.. 4.19 1.04 | 2.47| 4.81] 181 {1.54] 0.0014.29] 0.00(0.69) | (0.43) {4.617]5.163 | -0.094]5.069] 0.000 {0.018[0.000] —0.470 | 0.000 } 0.000000 {4.617
8.. 427 | 0.89 |2.34] 550/ 1.86 |1.46| 0.00} 489 | 0.00}(0.73) | (0.45) |4.511|5.106 1 -0.089]|5.017] —0.002 10.022{0.000| —0.527 | 0.000 | 0.000000 {4.511
9.. 433 [ 0.66 |2.21] 6.16] 1.87 |1.38] 0.00! 545 | 0.00 | (0.75) | (0.47) [4.374] 5.019|-0.083{4.935 ~0.004 [0.0210.000[ —0.579 | 0.000 | 0.000000 |4.374
10. . 439 | 036 )2.09} 6.77] 1.90 | 1.31] 0.00) 5.98 ) 0.00 | (0.76) | (0.47) [4.148} 4.844 | -0.078/4.766( —0.007 [0.014/0.000] —0.626 } 0.000 | 0.000000 14.148
11.. 4.44 1 0.00 [ 1.98( 7.36 1.97 | 1.24( 0.00) 6.48{ 0.00 { (0.73) | (0.45) 13.813] 4.564 |- 0.072/4.492| —0.011 {0.000{0.000{ —0.668 | 0.000 { 0.000000 {3.813
12... 4.48 § 0.00 | 1.87] 7.90| 2.07 j1.17] 0.00] 6.95| 0.00 } (0.78) | (0.49) |3.773| 4.560 | - 0.067}4.493] ~0.015 10.000§0.000| —0.706 | 0.000 | 0.000000 |3.773
13.. 451 | 0.00 |1.77) 8.42] 2.22 ;1.11} 0.00] 7.38| 0.00 | (0.82) | (0.52) |3.676] 4.494 :—0.061{4.433} ~0.019 [0.000{0.000| —0.739 ; 0.000 | 0.000000 |3.676
14 .. 4.53 | 0.00 } 1.67) 8.90] 235 | 1.04) 0.00| 7.79 ) 0.00 | (0.87) | (0.54) |3.589] 4.433 | —0.055]4.379] ~0.023 ]0.000/0.000; —0.767 { 0.000 | 0.000000 {3.589
15. 4.53 | 0.00 } 1.57| 9.34] 243 | 098¢ 0.00;8.16 | 0.00 | (0.92) | (0.58) |3.516] 4.383 | -0.048{4.335| -0.029 |0.000]0.000; —0.790 | 0.000 | 0.000000 |3.516
{6 .. 4.51 0.00 | 1.48] 9.751 2.65 [0.93| 0.00| 8.51 | 0.00 | (0.94) | (0.59) {3.3174.197 |~ 0.041j4.156] ~0.030 {0.000!0.000! —0.810 | 0.000 | 0.000000 }{3.317
17 ... 4.47 1 0.00 }1.39] 10.12 2.61 | 0.87 ] 0.00{ 8.81 | 0.00 } (1.02) | (0.64) [3.314) 4.211 | -0.034}4.177] -0.039 {0.000/0.000] —0.824 | 0.000 ] 0.000000 13.314
18 ... 4.41 0.00 | 1.31] 10.47] 2.56 | 0.82} 0.00| 9.10| 0.00 | (1.10) | (0.69) {3.297} 4.208 | - 0.026|4.182| ~0.050 [0.000(0.000| —0.835 | 0.000 | 0.000000 {3.297
19.. 4.33 1 0.00 {1.23} 10.781 2.51 [0.77] 0.00{9.36 { 0.00 { (1.18) | (0.74) [3.260| 4.182 [-(.018|4.164| —0.062 {0.000(0.000;, —06.842 | G.000 ; 0.000000 [3.260
20...) 4.21 0.00 j L.15] 11.07} 2.45 10.72] 0.00]9.59 ] 0.00 | (1.26) | (0.78) |3.209]{4.139 |- 0.009)4.129] ~0.075 [0.000{0.000] —0.845 | 0.000 | 0.000000 13.209




SOURCE OF EARNINGS ANALYSIS WHEN ACTUAL EARNED RATE (i) Is 9% (VERSUS 10% EXPECTED) FOR YEARS 6 TO 20

REVISED TABLE 8 BASED ON APPENDIX II SOE FORMULAS

First-
Mortality Admin. Death | Admin. | Yew Defer- Amon. of | GAAP Expected GAAP Profic Varistion Totud
Policy Charge | Surrender | Charge | Earncd | Ben. Less |Expense | Expense | Credited |  rable | Amost. of | Unamost. | Profit §(1-A%}| ~(i-n* Fr. Int, on| Adj on Actwal
Yew | (MC) | Charge | (O | Interest | aBRet. | () | (FYE) | bwerest | Expense | Def. Exp. | FY Ohasge | P G |BOY Dac| Toul voM | vew | vGE vei  |Bowac| pac Profit
1....[ 5.08 [ 0.10 | 4.00(—-0.50f 0.95 |2.50|16.50] 0.07 | 16.00 { (0.25) | (0.16) |4.561]4.681 {—0.120/14.561{ 0.000 |0.000;0.000{ 0.000 | 0.000 | 0.000000 [4.561
2...4 471 1 1.03 {3,607 1.071 1.17 |2.25{ 0.00]1 0.85 | 0.00 | (0.71) | (0.44) [5.883{6.001 {—0.118]5.883] 0.000 |0.000{0.000§ 0.000 | 0.000 { 0.000000 |5.883
3.. 431 | 1.63 {3.23| 1.88] 1.34 [2.02 0.00| 1.51 | 0.00 | (0.76) | (0.48) |5.892] 6.004 | —0.113|5.892] 0.000 }0.000{0.000| 0.000 { 0.000 | 0.000000 |5.892
4.. 3.93 | 0.98 | 2.90] 2.57| 1.41 |1.81| 0.00( 2.08 | 0.00 { (0.50} | (0.31) {4.893| 5.000 |—0.107{4.893| 0.000 [0.000|0.000| 0.000 | 0.000 | 0.000000 |4.893
5.. 4.02 [ 1.09 [2.75| 3.35| 1.53 | 1.72| 0.00| 2.69 | 0.00 | (0.59) | (0.37) |5.054}5.157 {—0.103|5.054f 0.000 (0.000]0.000] 0.000 | 0.000 j 0.000000 {5.054
6...[ 411 { 1.10 [2.61 3.68] 1.67 {1.63| 0.00{3.26 | 0.00 { (0.65) | (0.41) |4.693| 5.200 |-0.099i5.101| 0.000 [0.000{0.000{ —0.458 { 0.049 | 0.000000 {4.693
7...] 420 | 1.02 |2.47| 4.30| 1.81 [1.54] 0.00{ 3.79 | 0.00 | (0.69) { (0.43) |4.591| 5.163 |—0.094(5.069 0.000 [0.000{0.000| —0.524 | 0.047 | 0.000000 }4.591
8...] 427 | 0.87 |2.34| 4.88| 1.87 | 1.46| 0.00| 4.28 | 0.00 | (0.73) | (0.45) {4.475| 5.106 {—0.089(5.017] 0.000 [0.000]0.000[ —0.586 | 0.044 | 0.000000 [4.475
9.. 435 | 0.64 1221} 5.42| 1.88 | 1.38| 0.00} 4.73 ) 0.00 | (0.75) | (0.47) |4.334] 5.019 [ —0.083/4.935| 0.000 [0.000]0.000} —0.643 [ 0.042 { 0.000000 |4.334
10.. 441 | 035 12.09) 5.92| 1.91 [1.31| 0.00} 5.15 | 0.00 | (0.76) | (0.47) |4.109] 4.844 | -0.078]|4.766] 0.000 [0.000}0.000| —0.696 { 0.039 | 0.000000 {4.109
.. 4.47 | 0.00 [ 1.98| 6.38] 1.99 (1.24 ] 0.00} 5.54 | 0.00 | (0.73) | (0.45) 13.783] 4.564 [—0.072/|4.492| 0.000 [0.000]0.000] —0.745 | 0.036 | 0.000000 {3.783
12.. 4.52 | 0.00 | 1.87] 6.80| 2.10 | 1.i7| 0.00] 5.8% | 0.00 ] (0.78) | (0.49) |3.737} 4.560 | -0.067)4.493| 0.000 |0.000J0.000} —0.789 | 0.033 { 0.000000 |3.737
13.. 4.56 | 0.00 {1.77| 7.19} 2.26 [ 1.11| 0.00) 6.21 [ 0.00 | (0.82) | (0.52) |3.635(4.494 | -0.061|4.433( 0.000 [0.000]0.000{ —0.829 | 0.030 | 0.000000 |3.635
14.. 460 | 0.00 | 1.67) 7.54] 2.39 | 1.04} 0.00} 6.50 ; 0.00 ] {(0.87) | {0.54) }3.541]4.433 | -0.055{4.379] 0.000 [0.000{0.000] —0.865 | 0.027 | 0.000000 )3.541
15.. 4.62 | 0.00 | 1.57] 7.85{ 2.50 [0.98| 0.00] 6.75 ] 0.00 { (0.92) | (0.58) }3.463]|4.383 | —0.048/4.335{ 0.000 {0.000]0.000] —0.896 | 0.024 | 0.000000 [3.463
16 .. 4.63 1 0.00 [ 1481 82| 274 [ 093] 0.00| 697 | 0.00 | (0.94) | (0.59) |3.253[4.197 |-0.041{4.156] 0.000 10.000{0.000{ —0.923 | 0.021 | 0.000000 {3.253
17.. 4.62 | 0.00 | 1.39] 8.36( 2.72 {0.87| 0.00{ 7.15 | 0.00 | (1.02) | (0.64) |3.248|4.211 |-0.034{4.177 0.000 [0.000]0.000( —0.946 | 0.017 | 0.000000 (3.248
18.. 4.60 | 0.00 { 131! 8.56( 2.70 | 0.82] 0.00{ 7.31 | 0.00 [ (1.10) | (0.69) 13.230| 4.208 {-0.026/4.182| (.000 10.000{0.000{ —0.964 | 0.013 | 0.000000 {3.230
19.. 4.56 | 0.00 | 1.23| 8.73| 2.68 (0.77] 0.00| 7.43 | 0.00 | (1.18) | (0.74) (3.193]4.182 |—0.018/|4.164| 0.000 |0.000[0.000] —0.979 | 0.009 | 0.000000 |3.193
20.. 450 | 0.00 |1.15| 8.87| 2.66 (0.72] 0.00( 753 | 0.00 | (1.26) { (0.78) |3.144] 4.139 {—0.009(4.129{ 0.000 {0.000{0.000{ —0.991 | 0.005 | 0.000000 [3.144




REVISED TABLE 9 BASED ON APPENDIX II SOE FORMULAS

SOURCE OF EARNINGS ANALYSIS WHEN THE CONDITIONS UNDER TABLES 4-8 ARE ALL USED

First-

Mortality Admin_ Desth |Admin.| Year Defer- Amot. of | Gaap | Expecied GAAP Profi Variation Totl

Policy § Charge |Surrender | Charge] Earned |Ben. Less|Exp Exp reditcd] cable |Amort. of| Unamodt. | Profit |(1 -A%)] - (i—~n)* Fr. [nt. ot Adjon Actusl
Yer | M) | charge | () | intecest | 4B Ret. | (&) | (FYE) | interest| Expense {Det. Exp.[FY Charge] (P | G [BOYDac| Towt | vom | vow | wveE VGl |BOYDA DAC | Profit
I.. 5.08 0.10 | 400 —0.50| 0.95 | 2.50 | 16.50} 0.07 | 16.00 | (0.25) | (0.16) [4.561)}4.681 | ~0.120}4.561 0.000 {0.000} 0.000 0.000 | 0.000 | 0.000000}4.561
2.. 4.71 1.03 ] 3.60 1.07| 117 | 2.25 | 0.00| 0.85 0.00 { {0.71) | (0.44) 15.883|6.001 { —0.118{5.883| 0.000 {0.000| 0.000 0.000 | 0.000 | 0.000000(5.883
3.. 4.31 1.63 1323 1.88f 1.48 } 2.02 | 0.00] 1.51 0.00 | (0.76) | (0.48) }5.7576.004 | —0.113)5.892] —0.134 ]10.000} 0.000 0.000 | 0.000 | 0.000000]5.757
4.. 3.93 2.95 2.90 2.56{ 1.58 1.8t | 0.00] 2.08 0.00 | (0.50) | (0.31) |6.714|4.999 | —0.107(4.892| ~0.141 | 1.964| 0.000 0.000 | 0.000 | —0.000137|6.714
5.. 3.60 097 ]2.46 2.78] 1.37 ] 3.08) ©0.00) 2.40 0.00 | (0.59) | (0.37) J2.749] 4.611 | —0.092/4.519| 0.000 }0.000]| —1.538] —0.154 | 0.000 | - 0.078047]2.749
6 .. 3.68 099 |2.33 311§ 1.49 1291 ] 0.00] 3.28 0.00 | (0.65) | (0.41) ]2.180} 4.649 | ~0.088]4.561 0.001 {0.009| —1.457| —-0.904 | 0.044 | —0.072898|2.180
7.. 3.75 093 221 3.70] 161 | 2.76 | 0.00] 3.84 0.00 | (0.69) | (0.43) [2.121}4.616 | —0.084]4.532] 0.000 ]0.016] —1.381; —~1.016 | 0.042 | -0.072155{2.121
8.. 3.82 0.79 | 2.09 427| 1.67 | 2.61 | 0.00| 4.37 0.00 { (0.73) | (0.45) [2.045|4.565 | ~0.079{4.486| ~0.001 j0.020] —1.307] —1.120 | 0.040 | —0.071142]2.045
9.. 3.87 0.59 1.98 480f 1.67 | 2.47 | 0.00} 4.87 0.00 | (0.75) | (0.47) [1.942)4.487 | —0.075]4.413| —0.004 [0.019]—1.237| —1.217 | 0.037 | -0.069723|1.942
10 . 3.93 0.32 1.87 531 L.70 | 234 0.00] 5.35 0.00 | (0.76) | (0.47) 11.760| 4.331 | - 0.070(4.262| ~0.006 |0.013( —1.171| —1.305 | 0.035 [—-0.067151]1.760
.. 397 0.00 .77 589 1.76 L1 { 000 5.79 0.00 | (0.73) | (0.45) |2.688]4.081 | ~0.(64{4.017| ~C.010 {0.000{ 0.000| —1.288 { 0.032 | —0.063207|2.688
12.. 4.00 0.00 1.67 6.33{ 1.85 1.05 | 0.00] 6.21 0.00 | (0.78) | {0.49) |2.604{4.077 | —0.060[4.018} ~0.013 [0.000] 0.000) —1.368 } 0.030 | —0.062861}2.604
13 .. 4.03 0.00 1.58 6.74( 1.99 [ 0.99] 0.00{ 6.60 0.00 [ (0.82) | {0.52) {2.473[4.018 | -0.054]3.96¢| ~0.017 [0.000{ 0.00% —1.440 { 0.027 | -0.061695{2.473
14 .. 4.05 0.00 1.49 7.13| 2.10 | 093§ 0.00| 6.96 0.00 | (0.87) | (0.54) |2.353{3.964 | —0.049{3.915} ~-0.021 |0.000} 0.000| —1.505 | 0.024 | -0.060578)2.353
15.. 4.05 0.00 141 7.49( 2.18 { 0.88 (| 0.00( 7.30 0.00 { (0.92) | (0.58) 12.249(3.919 | —0.043{3.876| ~0.025 {0.000] 0.000] —1.563 | 0.021 | —0.059577}2.249
16 .. 4.04 0.00 1.33 7.83; 2.37 {083 0.00| 7.61 0.00 | (0.94) ! (0.59) |2.037]|3.753 | —0.037(3.716| -0.027 }0.000| 0.000| -1.614 | 0.018 | —-0.056792)2.037
17 .. 4.00 0.00 | 1.25 8.13] 233 | 0.78 ] ©.00{ 7.88 0.00 | (1.02) | {0.64) |2.001]3.765 [ —0.03013.735; ~-0.035 |0.000} 0.000] —1.657 | 0.015 { —D.056597}2.001
18 .. 395 0.00 1.17 8.41) 2.29 1 0.73 | 0.00] 8.13 0.00 { (1.10) | {0.69) |1.956] 3.763 | —0.024|3.739| -0.044 |0.000{ 0.000] —1.694 | 0.012 | -0.056157}1.956
19 .. 3.87 0.00 | 1.10 8.671 2.25 [ 069 ] 0.00} 8.37 0.00 | {(1.18) | {0.74) |1.896)3.739 } —0.016]3.723} —0.055 {0.000}] 0.000] —-1.725 | 0.008 | -0.055380)1.896
20 3.7 0.00 1.03 891 2.19 | 0.64 ] 0.00| 8.58 0.00 | (1.26) | (0.78) ]1.825]|3.701 | —0.008{3.692| ~0.067 |0.000| 0.000] —1.750 | 0.004 |-0.054353|1.825




