Pension

Gain By Source
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Pry: profit in year k per policy in force at the beginning of year k.

Gj—1: gross premium for year k (subscript k-1 indicates time of payment)

eyx—1: annual expenses for year k (subscript k-1 indicates time of payment)

i: the profit test interest rate

b;.: death benefit for death in year k

E; (@), : expenses for settling death claims in year k

C Vk cash surrender value in year k

E(W) expenses for handling surrenders in year k

Expected profit: the profit computed using the interest, mortality, surrender, and expense rates
assumed in pricing the product; in other words, the assumptions used in computing the premium.
Actual profit: is computed using actual experience for interest, mortality, surrender, and expense.
Gross premium reserve recursion formula if surrenders are considered is:
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Gain: if experience does not equal assumptions, the diff eai\@wgl actual profit and expected
n

profit. Gain can be broken down into 1nterest der, and expense components.
ﬁprem

Gain By Source analysis:
a. Atthe beginning ofth 1d assets =reserve. To the extent they
are dlfferent n Sa galn fro ous year, which was accounted for in that
ea \! gr
(Lﬁ he difference ﬂae ates times the starting assets plus beginning- of-year cash
ows. (The difference in interest rates is multiplied by the sum of the previous year’s ending
reserve and premium, minus beginning-of-year expenses. Mortality and expense are as
assumed).

c. Calculate the expense difference, the excess of assumed over actual expenses, both for
beginning-of-year and settlement expenses. (Use actual interest but assumed mortality).

d. Calculate the mortality difference, the excess of assumed over actual mortality, times the net
amount at risk plus settlement expenses. The net amount at risk is the face amount minus
the end-of-year reserve. (Use actual interest and expenses).

e. Calculate the surrender difference, the excess of assumed over actual surrender, times the
cash value plus settlement expense minus the end-of-year reserve.

Components of gain: in each component, primed are actual, starred are assumed.

o Interest: (i’ —i*)(x_{V + Gy —ey)

o Expenses: (e — e )1+ 1) + qepr—1(Ep — Ex')

o Mortality: (qxx—1 — Qrare—1)( D + Ex — V)

o Lapse: (¢ —alih-1) (CV +EX — )



