

APPENDIX F



A75-80 EXTENSION




The A75-80 Mortality Tables provided sex distinct rates for both age nearest and age last birthday basis, up to the issue age 70 on a 15-year select period basis and up to the attained age 100 on an ultimate age basis.  A further extension from ultimate age 100 to age 105 uses the constant difference pattern implicit in the values at age 100 and immediately prior. The A75-80 Extension provides rates for issue ages 71 to 90 with decreasing select periods.
The following steps outline the derivation of the Extension:
STEP 1 - CALCULATE SELECT TO ULTIMATE RATIOS FOR ISSUE AGES 70 AND BELOW
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The ratios for issue ages 70 and below were obtained using the A75-80 Male Age Nearest Birthday Table.
STEP 2 - ESTABLISH THE SELECT PERIODS

Based on expected underwriting experience, the following select periods are used:

a) A 15 year select period at issue age 70, decreasing by one every year until issue age 78 (7 year select period).

b) A 6 year select period for issue ages 79 and 80.

c) A 5 year select period for issue ages 81 and 82.
d) A 4 year select period for issue ages 83, 84 and 85.

e) A 3 year select period for issue ages 86 to 90.
STEP 3 - DEVELOP THE RATIOS FOR ISSUE AGES 71 TO 90

Duration 1

The ratios are obtained by linear interpolation between the following expected ratios:

        Issue Age

Ratio

70 0.45

83

0.60

88-90

0.85

Duration 2

The midpoint between duration 1 and duration 3 is used.

Duration 3

An expected ratio of .95 is used for issue ages 88 to 90.  Then, a linear interpolation is done between the issue ages 70 and 88.

Durations 4-5

The ratios are obtained by linear interpolation from issue age 70 down to the first issue age for that duration that uses the ultimate rate.

Durations 6-15

The ratios are obtained by linear interpolation from the attained age 75 diagonal down to the first issue age for that duration that uses the ultimate rate.

Finally, some manual changes are made to smooth the ratios. These ratios can be found in Table A.

When the final ratios are attached to the A75-80 ratios below age 70, the transition is not smooth.  A smoother transition can be obtained by changing some of the ratios in the triangle formed by the attained age 75 diagonal and  issue age 70.  See Table B.

Please note, however, for purposes of the Mortality Study the existing A75-80 tables are used for issue ages 70 and lower.

STEP 4 - CALCULATE MORTALITY RATES

To obtain the extended qx:
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The same ratios are applied to obtain the Male Age Nearest Table (Table C)  and the Female Age Nearest Table (Table D).

In the 1990 study, the ultimate attained age is 100.  Extension to attained age 105 uses the constant difference pattern implicit in the values at age 100 and immediately prior.

Step 5 - AGE LAST BIRTHDAY

The Age Last Birthday tables are obtained using the following formulas:

Select
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For issue age 90:
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The Male Age Last Birthday and Female Age Last Birthday tables can be found in Tables E and  F, respectively.

Attached are the A75-80 Mortality Tables used in the 1993 Reinsurance Inter-company Mortality Study.  The first section is the original paper obtained from the 1986 Transactions of the Society of Actuaries Volume 38 pages 205-227.  This basic published table provides up to issue age 70, on a 15-year select period and up to the attained age 100 on an ultimate basis.  The second section is the Manulife Reinsurance Extension which provides mortality rates for issue ages 71 to 90 with decreasing select periods and up to the attained age 100 on an ultimate basis.  A further extension from ultimate age 100 to age 105 uses the constant difference pattern implicit in the values at age 100 and immediately prior.
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