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DESCRIPTION OF THE STUDY 

Observat ion  P e r i o d  and  Pol icy  I s s u e  Years  

This report covers the experience for calendar year 1994. The earliest 
issue year for all policies reported by participants was 1971. 

Polic ies  Inc luded  in the  S tudy  

Only policies and net amount at risk reinsured to the participants are 
included in this study. Policies for advanced age are those with an issue age 
of  70 and over regardless of  face amount level, where the residence o f  the 
insured at issue is the U.S., and the currency of  the policy is in U.S. dollars. 
Only single life policies are included. 

Exposure Calculat ion 

The net amount at risk is assumed to be level throughout the exposure 
period and is either the most current information or the recorded face amount 
as at the end of  1994, depending on the company's  reporting method. 

For a policy in force through the study year, two exposure records are 
created. One reflects the fraction of  the year between the prior December 
31 and the policy anniversary. The other reflects the fraction of  the year 
between the policy anniversary and December 31 of  the study year. Obvi- 
ously these two fractions sum to one. The difference between the two records 
is in tile policy duration. 

Fc,r policies withdrawing during the study year, one or two exposure rec- 
ords will be created, depending on whether the withdrawal is after the an- 
niversary or not. The exposure fraction is calculated consistent with the 
in-force situation. Fractions would not sum to one in this case except for 
withdrawals occurring on December 31 of  the study year. 

For death claims, one or two exposure records will be created, depending 
on whether the death occurs before the anniversary or not. Note the differ- 
ence in treatment of  exact anniversary deaths and withdrawals. The exposure 
will be one for the record reflecting the period in which the death occurs. 
Hence, the total exposure will be greater than one for policies with post and 

*Sponsored by the Society of  Actuaries Reinsurance Council and Manulife Reinsurance 
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ann iversa ry  deaths.  
For  po l ic ies  i ssued in the s tudy year,  one exposure  record  wil l  be c rea ted  

c o n s ; s e n t  . . . .  wi th  ~n~ .... rest c~ . . . . . .  u~e exposure  calculat ions.  Hence ,  a po l i cy  i ssued  
on 5anuac/  i o f  the s tudy year-,,vi!~ contr ibute  one day  less than a fult y e a r ' s  
exposure  to the study~ whi le  one i ssued  on D e c e m b e r  31 o f  the s tudy yea r  
wi l l  be inc luded  in the study,  but with a zero exposure  value.  

~xoeec~A deaths ;~ the s tudy are based on i 0 0 %  o f  the Soc ie ty  o f  Ac-  

tuaries  ~ °~ " and " • ~.~ o~o, Bas ic  Selec~ " Uitm~ate Tables  (pages  2 0 5 - 2 2 7  off T S /  

~gGf~qzL ~986). : a t  :soles  vaG, b~, sex and age type  (age neares t  b i r thday  

Tne  A 7 > ~ £  Basic  Vabies : / e r e  extenaec[ to ~ssue age 9'0, and the resul t ing  
tables  were  ~sed_. to ca~cma;:e~ " the ex~aec:ec" ' mor ta l i ty  for issue ages  over  70. 
in ~ne 1990' s tuay,  ~ne uk ima te  at ta ined o.g~ was  _0u. S tudy years  1991 and 
later  ex tended  tLds um ~ace . . . . .  s,~,~..~ to ~05~ t~sin~ the constant  difYerence pa t te rn  
i m p ! i r k  b~ t:~e ,'s~,,~s, .~ .~ at age ]~"~, and i m m e d i a t e l y  prior.  The ex tens ion  is 
desc r ibed  in Api.3en~dx : .  

For  subs tandard  risks,, the appropr ia te  base  table was inc reased  b y  the 
appropr ia te  subs tandard  rati ~g. 

Actua l  c la ims are ; , e  a m o r n t s  ac tuai iy  pa id  by  the reinsurer .  In the case 
o f  contes tab le  ela'.ms, the aetua ~ i p  amount  is cn~:c ac tua l ly  pa id  out, lr 
ai~y. 

U n d e l w r k i n g  status re;%rs to the s tandard  and subs tandard  categories .  Pre-  
£erred and nonpregcn 'ed risks are t reated as Regu la r  risks.  Re insurance  status 
re£ers to how the par t ic ipa t ing  c o m p a n y  rece ives  the bus iness  based  on au- 
tomat ic ,  facu!tat ive,  and shopped  categories .  

For  a con%plete tist o? pan i c ioan t s  in the study,  see A p p e n d i x  A.  In the 
199 x study,  all nar t ie inants  fi:om ~ , ~ r e m a i n e d  and one new par t i c ipan t  
entered.  
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Products Included in the Study 

Permanent plans include whole life, limited pay plans and other perma- 
nent plans. Universal life plans are interest-sensitive plans with a cash value 
buildup. Term plans include re-entry, level and decreasing type plans. 

HIGHLIGHTS OF THE STUDY (1994) 

Overall Experience 

Tile experience (see Tables 1-6) underlying the year 1994 data is based 
on a total exposure of $1.75 billion and claims of $20.6 million. The total 
1994 exposure by number is 10,831 policies and 222 deaths. 

All participants from the 1993 study remained, and .one new participant 
entered. There is a 29% increase in business from the previous participants 
and 8% from the new. The 1993 report is understated by $139 M of ex- 
posures and S5.5 M expected claims by amount. References to 1993 in this 
report have been revised. 

The overall mortality ratio by amounts for the 1994 study is 34.4%. The 
overall mortality ratio by number for the 1994 study is 50.5%. 

Experience by Sex 

A total of 55% of the total exposure by amount was from policies issued 
on male lives. 

The mortality ratio by amount for males is 28.3%. The mortality ratio for 
females is 46.9%. The 1993 report showed 60.0% and 30.5%, respectively. 

The mortality ratios by number are 47.8% and 56.9% for males and fe- 
males, respectively. The 1993 report showed 55.5% and 65.5%, respectively. 

Experience by Issue Age 

Almost all of the claims occur between the ages of 70 and 79 since over 
97% of the exposure by both number arid by amount is in this age range. 

Experience by Policy Years 

The mortality ratio by amount varies greatly by policy year, with the 
highest ratio at duration 16+. Interestingly, the mortality ratio by number 
in duration 1 is about one-half of duration 2. For durmions 2-4, the mortality 
ratio is approximately 37% each year. 
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2~:~pe~erece ~ Cfx.~ss~ScS,~os i ~ © ~ s ;  ~ 

The < $100,000 baud showed the higkest mo~!aiity ratio by amount and 
by number, and fluctuated between 40 and 50% for bands under S1 M. A 
dramatic drop oceun-ed in band $i-3 M and spiked at $3-5 M, Low ex- 
posures exist at the greater than $5 H bang 

The experience by classification amount in the study is calculated using 
one record per policy, if  the experience was calculated using one record per 
hfe, several clmms would move to mgi~e~ classification amounts. 

A total of 222 claims were reported. When ana]yzing each claim individ- 
ually, it was oossibie to observe that some deaths involved muttip]e policies. 

The mortality ratio by arr~,ount Sot nonsmoker is 32.0% (36.6% in 1993). 
The ratio £or smoker is 75.!% (!02.2% in !993). The expecte d level of 
mortality for smoker is roughly 1.4 times the mortality for nonsmoker. The 
A75-80 Basic Tables are not di~%rentiated by smoking status. 

7he mo~aii%,' ratio by amount %r standard policies is 37.9%. The ratio 
is 26.0% /'or substandard policies. The exposure amounts are distributed 
78.8% and 22.2%~ respectiveb,'. 

The mortality experience for ~.cultative business is lower than the mor- 
tality experience £or automatic b~isiness in 1994. The mortality ratio by 
amount ~%r policies reinsured automatically is 45.2%, and for policies re- 
insured facultativeiy, 29.4%. 

Facultative business accounted £or over 66% by exposure amounts. There 
was no shopped business repo.:'ted. Shopped policies are defined as those 
sent facukatively to oze or more reinsurer(s) to obtain the most competitive 
underwriting assessment. 

Historically, there is twice as much facuitative business than automatic, 
with much mm~aiity fluctuation in mortality ratios• 

Es~p~;de~;ce 52 £P~4sr4s ~ ~%,~sss~o~ce 

The plan of insurance was provided for 7,916 po]ides (73.!%; 72.4% in 
1993). These were grouped as universal ib% (2,64i policies; 33.3%), whole 
li£e (1,503; i9.0%), and term (3,772; 47.7%). 
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Experience by Method o f  Reinsurance 

The method of reinsurance was provided for 10,256 policies (94.7%). 
These were grouped as yearly renewable term (YRT) (8,784 policies; 
85.6%), coinsurance (1,461; 14.3%), and modified coinsurance (11; 0.1%)i 

Experience by Level o f  Retention 

The level of retention of the ceding company was provided for 4,515 
policies (42%; 45% in 1993). These were grouped as full retention (3,910 
policies), partial retention (207), and no retention (399). 



TABLE i 

TRENDS iN MORTAL!TY RATIOS BY NUMBER OF POLiCIES---AGES 70 AND OVER 
(~VfORTALVFY RATIOS BASED ON TIIE 1975--80 BASle TABLES) 

Categories 

~ex 
Male 
Female 

AII 

Issue Ages 
70-74 
75-79 
80-84 
85-89 
90 and Over 

All 

Policy Years 
1 
2 
3 
4 
5 
6--i0 

11-I5 
16 and Overt" 

1990 ] i~}gl 1992 ] 

72.3% 58.6% 45.9% 
63.0 73.7 60.5 

70.0% J 62.4% 49.9% 

82.2% 70.3% 56.4.% , 

44.1 4d.2 I 42.3 
54.6 3 i.7 11.0 
98.4 246.5 0.0 

O.0 8!.3 0.0 

70.0% i 

I 
9! .8% 
66.4 
54..2 
70.-! 
49.1 
82. i 
64.4 
68.2 ] 

1993" 

i ! l  

Classification Amounts 
Less than S 100,000 
$100,000-$249,999 
$250,000-$499,999 
$500,000 $999,999 
$1,000,000 S 1,999,999 
$2,000,000-$2,999,999 
$3,000,000-.84,999,999 
$5,000,000 and Over 

Ali 

Smoking Status 
Nonsmoker 
Smoker 
Aggregate 

All 

Underwriting Status 
Standard 
Substandard 

70.0% I 

70.5% 
82.6 I 
58.5 
39.6 
56.1 

0.0 
i 8121 

0.0 J 
,0.0/o I 

I 
i 

{W.0% 
i 1 4 , 4  , 

70,0% 

69.6% 
70.5 

55.5% 
65.5 

58.3% 

66.0% 
46.3 
39.5 

0.0 
0.0 

1994 1990-94 

47.8% 54.9% 
56.9 63.2 

50.5% 57.2% 

64.0% 
45.8 

35.1 33.4 
0.0 85.1 
0.0 25.4 

62.4% j 49.9% J 58.3% 50.5% 57.2% 

! I 
67.i% 24.0% 45.3% 18.4% 46.4% 
74.7 57.4. 86.4 36.9 63.6 
43.9 38.6 31.7 37.6 41.2 
82.4 38.8 43.0 37.7 55.9 
50.5 4-0.9 28.6 52.3 44.9 
60.5 47.9 56.2 54.9 57.9 
55.6 74.7 81.8 71.7 70.8 

2i7.2 253.9 374.0 61,0 118.0 

62.:t% 49.9% 58.3% 50.5% 57.2% 

62.1% 54.3% 60.0% 
73.7 46.1 64.0 
<3.3 61.5 62.2 
67.I 22.5 50.0 
33.G 55.4 36.I 
61.4 76.8 41.5 
33.t 0.0 38.8 

176.5 0.0 0.0 

62.4% 49.9% I 58.3%1 

56.4% 35.1% 45.8% 
!04A- 672 74.5 
02.7 82.0 82.5 

4.9.9% 58.3% I 

45.6% 47.8% 
79.4 86.2 
55.4 68.8 

50.5% 57.2% 

58.5% 
i 54.9 

All 
Reinsurance Status 

Automatic 
Facultative 
Shopped 

All 

Plan of insurance 
Whole Life 
Term 
Universal Life 
Unknown 

A!1 

Reinsurance Method 
Coinsurance 
Modified Coinsurance 
Yearly Renewable Terra 
Unknown 

AiI 

70.0% 62.4% 4.9.9°/8 

76.0% 67.4% 58.i% 
65.2 58.1 4,2.4 

0.0 0.0 0.0 

7o 

54.9 4 
! 64.4 I 5 
L_2kLA_A 
] 62"4°/0 I____~ 

i 1 1 . 2 %  7 
222.3 13 

56.6 -I. 
38.4 5 

I 49.9% I 58 .3%- I 6 2 . 4 %  

58.3% ~______~_:~__i 57.2% 

65.00/0 5 4 . 9 %  62.9% 
52.0 45.4 51.7 

0.0 0.0 0.0 

50.5% 57.2% 

48.3% 
32.7 
64,5 
63.0 I 

_-I 505%) 

70,4% I 
160.9 
43 a 

I 118:1, 
I 50.5% 

*An error was found ii: the i993 data. This af~'cctcd the expected claim by number only. The 
previous rcporied moEality ratio for t993 was 59.7%. 
?The ultimate expected mortality tales 2or duration 16 and over was found to be deficient for all 
study years prior to 1994, thus overstating the mot~tality ratios For those years. The overstatement 
was under 0.5% per year. 

62.0% 
62.0 

62.4% 

52.7% 
44.7 

61.4% 61.4% 
45.8 60.0 
51.8 55.4 
43.3 43.4 
20.4 38.3 
12.8 40.8 
80.7 63.4 
41.2 42.1 

50.5% 57.2% 

61.0% i 52.2% 
53.5 I 4.7.0 



TABLE 2 

TRENDS IN MORTALITY RATIOS BY AMOUNT (1,000's)--AGES 70 AND OVER 
(MORTALITY RATIOS BASED ON Tim 1975--80 BASIC TABLES) 

Categories 1990 1991 1992 1993" 1994 

Sex 
Male 35.3% 63.3% 39.9% 56.0% 28.3% 
Female 68.0 85.0 34.9 30.5 46.9 

All 43.5% 69.3% 38.4% 47.4% 34.4% 

Issue Ages 
70-74 41.5% 82.6% 43.7% 54.0% 31.1% 
75-79 30.0 50.4 33.5 42.2 39.0 
80-84 122.5 10.1 1.8 7.0 46.3 
85-89 1.4 2.4 0.0 0.0 0.0 
90 and Over 0.0 1.8 0.0 0.0 0.0 

All 43.5% 69.3% 38.4% 47.4% 34.4% 

1990-94 

44.0% 
51.0 

46.2% 

50.5% 
39.3 
36.3 

0.8 
0.5 

46.2% 
Policy Years 

1 120.0% 57.2% 8.5% 38.4% 10.6% 45.5% 
2 36.2 160.3 28.2 96.9 30.4 74.0 
3 10.1 38.0 31.7 13.4 17.6 23.7 
4 23.6 45.6 7.1 40.4 8.4 24.5 
5 34.9 16.9 28.9 15.4 27.5 24.7 
6-10 44.2 79.4 56.0 42.9 53.7 56.1 

11-I5 40.2 30.6 43.1 100.3 38.1 49.7 
16 and Over~" 33.6 100.0 107.2 659.6 85.0 131.7 

All 43.5% 69.3% 38.4% 47.4% 34.4% 46.2% 

Classification Amounts 
Less than $100,000 50.1% 43.5% 36.4% 38.3% 54.0% 44.2% 
$100,000-$249,999 64.0 60.1 43.4 50.5 40.0 51.1 
$250,000-$499,999 35.5 40.7 51.8 53.0 50.5 46.9 
$500,000 $999,999 26.7 41.3 29.5 58.8 45.1 40.7 
$1,000,000-$1,999,999 53.1 34.1 48.7 37.4 20.5 37.6 
$2,000,000 $2,999,999 0.0 52.9 81.5 58.7 27.4 48.8 
$3,000,000-$4,999,999 123.6 101.4 0.0 68.9 45.0 62.9 
$5,000,000 and Over 0.0 258.5 0.0 0.0 3.8 55.4 

All 43.5% 69.3% 38.4% 47.4% 34.4% 46.2% 

Smoking Status 
Nonsmoker 47.6% 56.9% 31.0% 36.6% 32.0% 39.3% 
Smoker 34.1 152.3 70.4 102.2 75.1 87.8 
Aggregate 38.7 79.9 55.2 76.7 34.1 57.2 

All 43.5% 69.3% 38.4% 47.4% 34.4% 46.2% 

Underwriting Status 
Standard 41.6% 80.5% 36.2% 43.3% 37.9% 47.6% 
Substandard 47.2 46.6 43. l 56.9 26.0 43.0 

All 43.5% 69.3% 38.4% 47.4% 34.4% 46.2% 

Reinsurance Status 
Automatic 56.4% 20.5% 39.3% 37.7% 45.2% 38.4% 
Facultative 38.1 100.5 38.0 52.0 29.4 50.4 
Shopped 0.0 0.0 0.0 0.0 0.0 0.0 

All 43.5% 69.3% 38.4% 47.4% 34.4% 46.2% 

Plan of Insurance 
Whole Life 37.2% 19.5% 53.4% 33.5% 
Term 139.6 45.7 38.9 23.2 
Universal Life 33.1 52.1 53.3 46.0 
Unknown 72.9 39.1 44.8 36.9 

All 69.3% 38.4% 47.4% 34.4% 

Reinsurance Method 
Coinsurance 148.2% 16.1% 27.3% 19.0% 
Modified Coinsurance 17.4 108.1 12.0 33.7 
Yearly Renewable Term 60.4 39.7 49.6 30.6 
Unknown 76.1 68.7 0.0 197.1 

All 69.3% 38.4% 47.4% 34.4% 

*An error was found in the 1993 data. This affected the expected claim by 
previous reported mortality ratio for 1993 was 54.5%. 
]'The ultimate expected mortality rates for duration 116 and over was found to 
study years prior to 1994, thus overstating the morality ratios for those years. 
was under 0.5% per year. 

number only. The 

be deficient for all 
The overstatement 



TABLE 3 

1994 EXPL:R4;NCr ~3Y NCMBER CZ; POL~CmS--AGI¢S 70 AND OVER 
(MORTALr~Y RANOS BASED ON THI4 1975--80 BASIC TABLES) 

Sex 
Male 
Female 

All 

Issue Ages 
7 ~ 7 4  
75 79 
80 84 
85-89 

categories Exposure Actual Claims Expectcd Claims Mortality Ratio 

6,426 
4,405 

i0,831 

8,411 
2,180 

231 
6 

i48 
74 

222 

i50 
65 

7 
0 

309.32 
130.07 

439.39 

286.40 
131.20 

19.95 
0.90 

47.8% 
56.9 

50.5% 

52.4% 
49.5 
35.1 

0.0 
90 and Over 

All 

Policy Years 
1 
2 
3 
4 
5 
6-10 

11-15 
16 and Over 

10,83i 

i,900 
!,517 
],382 
i,299 

951 
3,104 

561 
118 

222 

5 
i] 
14 
16 
20 

103 
41 
i2 

0.95 

439.39 

27.22 
29.85 
37.25 
42.4.8 
38.23 

187.55 
57.15 
19.67 

0.0 

50.5% 

1 8 . 4 %  
36.9 
37.6 
37.7 
52.3 
54.9 
71.7 
61.0 

AIi 

Classification Amounts 
Less than S100,000 
$100,000 S249,999 
$250,000-S499,999 
$500,000-$999,999 
$1,000,000-$1,999,999 
$2,000,000 $2,999,999 
$3,000,000-$4,999,999 
$5,000,000 and Over 

Ali 

Smoking Status 
Nonsmoker 
Smoker 
Aggregate 

All 

Underwriting Status 
Standard 
Substandard 

A1! 

Reinsurance Status 
Automatic 
FacuItative 
Shopped 

All 

Plan o£ insurance 
Whole Life 
Term 
Universal Life 
Unknown 

All 

Reinsurance Method 
Coinsurance 
Modified Coinsumnce 
Yearly Renewable Term 
UnM~own 

All 

10,831 

3,I64 
3,008 
i,690 
1,407 
!,042 

288 
129 
104. 

10,83] 

8,325 
715 

i,79i 

10,83] 

8,523 
2,308 

I0,83i 

6.898 
3,933 

0 

10,831 

1,503 
3,7772 
2,64i 
2,915 

10,83 ! 

!,4.61 
li  

8,78z. 
575 

222 

108 
55 
28 
20 

6 
1 
3 
[ 

222 

136 
26 
60 

222 

155 
67 

222 

130 
92 

0 

439.39 

i75.76 61.4% 
!20.03 45.8 
54.07 51.8 
46.20 43.3 
29.37 20.4 

7.82 12.8 
3.72 80.7 
2.43 4t.2 

38 
2 

158 
24 

i 222 

222 

39 80.68 
48 I46.92 
67 i03.85 
68 107.95 

439.39 

296.94 
142.45 

439.39 

236.81 
202.58 

0.00 

439.39 

_[ 439.39 

J 54.01 
1.24 

363.87 
20.26 

439.39 

50.5% 

45.6% 
79.4 
55.4 

50.5% 

52.2% 
47.0 

50.5% 

54.9% 
45.4 

0.0 

50.5% 

48.3% 
32.7 
64.5 
63.0 

50.5% 

70.4% 
160.9 
43.4 

118.4 

50.5% I0,83i 

222 

298.4i 
32.75 

108.24 

50.5% 

439.39 



TABLE 4 

1994 EXPERIENCE BY AMOUNT (1,O00's)--AGES 70 AND OVER 
(MORTALITY RATIOS BASED ON THE 1975--80 BASIC "FABLES) 

Sex 
Male 
Female 
All 

Issue Ages 
70-74 
75-79 
80-84 
85-89 

Categories Exposure Actual Claims Expected Claims Mortality Ratio 

965,263 
779,986 

1,745,248 

1,315,979 
384,100 

45,625 
1,468 

11,361 
9,218 

20,580 

11,417 
7,613 
1,549 

0 

40,170 
19,652 
59,822 

36,689 
19,540 
3,343 

221 

28.3% 
46.9 
34.4% 

31.1% 
39.0 
46.3 

0.0 
90 and Over 
All 

Policy Years 
1 
2 
3 
4 
5 
6-10 

11-15 
16 and Over 
All 

Classific~ion Amounts 
Less than S100,000 
$100,000-$249,999 
$250,000-$499,999 
$500,000-$999,999 
$1,000,000-S1,999,999 
$2,000,000-$2,999,999 
$3,000,000-$4,999,999 
$5,000,000 and Over 
All 

Smoking Status 
Nonsmoker 
Smoker 
Aggregate 
All 

Underwriting Status 
Standard 
Substandard 
All 

Reinsurance Status 
Automatic 
Facultative 
Shopped 
All 

Plan of Insurance 
Whole Life 
Term 
Universal Life 
Unknown 
All 

Reinsurance Method 
Coinsurance 
Modified Coinsurance 
Yearly Renewable Term 
Unknown 
All 

76 
1,747,248 

357,921 
295,502 
252,530 
208,194 
166,699 
406,114 

55,449 
2,839 

1,745,248 

65,126 
176,713 
201,471 
318,239 
444,734 
208,984 
136,853 
193,130 

1,745,248 

1,509,470 
81,616 

154,162 
1,745,248 

1,375,641 
369,607 

1,745,248 

582,882 
1,162,367 

0 
1,745,248 

410,076 
512,070 
465,230 
357,872 

1,745,248 

169,906 
1,380 

1,537,327 
36,634 

1,745,248 

20,580 

614 
1,738 
1,126 

554 
1,805 

12,334 
2,044 

365 
20,580 

1,842 
3,076 
3,696 
5,515 
2,926 
1,681 
1,650 

193 
20,580 

15,711 
2,196 
2,673 

20,580 

15,951 
4,629 

20,580 

8,534 
12,046 

0 
20,580 

4,723 
4,296 
7,624 
3,936 

20,580 

946 
62 

16,206 
3,366 

20,580 

29 
59,822 

5,786 
5,712 
6,398 
6,594 
6,558 

22,981 
5,364 

429 
59,822 

3,410 
7,691 
7,321 

12,220 
14,301 
6,129 
3,670 
5,079 

59,822 

49,050 
2,925 
7,846 

59,822 

42,048 
17,774 
59,822 

18,897 
40,924 

0 
59,822 

14,079 
18,504 
I6,581 
10,658 
59,822 

4,973 
184 

52,956 
1,708 

59,822 

0.0 

34.4% 

10.6% 
30.4 
I7.6 
8.4 

27.5 
53.7 
38.1 
85.0 
34.4% 

54.0% 
4.0.0 
50.5 
45.i 
20.5 
27.4 
45.0 

3.8 
34.4% 

32.0% 
75.1 
34.1 
34.4% 

37.9% 
26.0 
34.4% 

45.2% 
29.4 

0.0 
34.4% 

33.5% 
23.2 ' 
46.0 
36.9 
34.4% 

19.0% 
33.7 
30.6 

197.1 
34.4% 
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TABLE 5 

1990-94 EXP~¢RI:;NCI~ IW NCb,~!?ER Ol" POL~CmS---AoEs 70 AND OVER 
(MO~-~'~ALiTY RATIOS BASED ON THE I975 80 BASIC TABLES) 

Sex  
Ma!c 
Female 

All 

Issue Ages 
70 74 
75-79 
80-84 
85 89 

Categories Exposure Actual Claims Expected Claims Mortality Ratio 

29,422 
18,312 

47,73< 

37,376 
9,34-i 

955 
37 

746 
320 

i,066 

780 
251 

28 
5 

1~357.95 
506.!5 

1,864.10 

1,218.84 
547.71 

83.81 
5.87 

90 and Over 

All 

Policy Years 
1 
2 
3 
4 
5 
6-10 

11-t5 
I6 and Over 

All 

24- 

47,734 

8,1i5 
7,227 
6:399 
5:690 
4.,84.5 

i2,860 
2,2i3 

3~5 

d7,734 

1,066 

54 
93 
72 

i08 
89 

4~16 
162 
42 

1,066 

7.87 

1,864.10 

116.39 
146.21 
174.75 
193.28 
I98.32 
770.72 
228.84 

35.60 

1,864.10 
~lassification Amounts 

Less t0e, an $100,000 
S100,000-5249,999 
$250,000-$499,999 
S500,000-$999,999 
$I,000,000-S1,999,999 
S2,000,000-$2,999,999 
$3,000,000-$4~999,999 
$5,000,000 and Over 

18~337 
12.592 
6,226 
4,999 
3~662 

998 
520 
40! 

535 
288 
109 
69 
40 
i l 
10 
4 

871.84 
480.04 
196.80 
158.82 
104.41 
26.94 
I5.76 
9.49 

Aii 

imoking Status 
Nonsmoker 
Smoker 
Aggregate 

Ali 

Jndcrwriting Stav0.s 
Standard 
Substandard 

All 

Reinsurance Status 
Automatic 
Facultative 
Shopped 

All 

47,734 

33,666 
3,534 

i0,533 

!,066 

553 
130 
383 

1,864.10 

1,!56.90 
150.88 
556.32 

54.9% 
63.2 

57.2% 

64.0% 
45.8 
33.4 
85.1 
25.4 

57.2% 

46.4% 
63.6 
4t .2 
55.9 
44.9 
57.9 
70.8 

118.0 

57.2% 

61.4% 
60.0 
55.4 
43.4 
38.3 
40.8 
63.4 
42.i 

57.2% 

47.8% 
86.2 
68.8 

47,734 1,066 1,864.10 57.2% 

36,289 698 i,193.62 58.5% 
i!,4.45 368 670.48 54.9 

d7,734 1,066 1,864.10 57.2% 

578 ] 918.22 
488 943.23 

0 ] 2.66 

I 1,066 I 1,864.10 

27,924 
19,734 

75 

47,734 

62.9% 
51.7 

0.0 

57.2% 
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TABLE 6 

1990-94 EXPERIENCE BY AMOUNT (1,000's)--AGES 70 AND OVER 
(MORTALITY RATIOS BASED ON THE 1975--80 BASIC TABLES) 

~ex 
Male 
Female 
All 

Issue Ages 
70-74 
75-79 
80-84 
85-89 

Categories Exposure 

4,421,457 
3,455,233 
7,876,690 

6,i21,189 
1,562,355 

188,671 
5,246 

Actual Claims 

79,912 
39,992 

119,905 

84,522 
30,069 

5,304 
8 

Expected Claims 

181,428 
78,366 

259,794 

167,272 
76,525 
14,601 

994 

Mortality Ratio 

44.0% 
51.0 
46.2% 

50.5% 
39.3 
36.3 

0.8 
90 and Over 
All 

Policy Years 
1 
2 
3 
4 
5 
6-10 

11-15 
16 and Over 
All 

Classification Amounts 
Less than $i00,000 
$100,000-$249,999 
$250,000-$499,999 
$500,000-$999,999 
$1,000,000-$1,999,999 
$2,000,000-$2,999,999 
$3,000,000-$4,999,999 
$5,000,000 and Over 
All 

Smoking Status 
Nonsmoker 
Smoker 
Aggregate 
All 

Underwriting Status 
Standard 
Substandard 
All 

Reinsurance Status 
Automatic 
Facultative 
Shopped 
All 

1,229 
7,878,690 

1,610,809 
1,464,948 
1,168,597 

893,312 
741,569 

1,787,031 
196,677 

13,748 
7,876,690 

417,699 
887,223 
884,961 

1,395,170 
1,840,738 

837,163 
685,720 
928,016 

7,876,690 

6,220,361 
471,330 

1,184,999 
7,876,690 

6,188,033 
1,688,657 
7,876,690 

2,851,385 
5,000,580 

24,724 
7,876,690 

119,905 

10,374 
20,769 

7,125 
7,118 
7,191 

56,982 
9,048 
1,297 

119,905 

8,185 
18,304 
14,745 
20,175 
21,614 
11,514 
11,599 
13,770 

119,905 

73,978 
14,372 
31,555 

119,905 

84,572 
35,333 

119,905 

33,949 
85,956 

0 
119,905 

402 
259,794 

22,804 
28,058 
30,065 
29,045 
29,117 

101,506 
18,214 

985 
259,794 

18,536 
35,844 
31,421 
49,541 
57,545 
23,606 
18,433 
24,869 

259,794 

188,305 
16,370 
55,119 

259,794 

177,567 
82,227 

259,794 

88,316 
170,655 

824 
259,794 

0.5 
46.2% 

45.5% 
74.0 
23.7 
24.5 
24.7 
56.1 
49.7 

131.7 
46.2% 

44.2% 
51.1 
46.9 
40.7 
37.6 
48.8 
62.9 
55.4 
46.2% 

39.3% 
87.8 
57.2 
46.2% 

47.6% 
43.0 
46.2% 

38.4% 
50.4 

0.0 
46.2% 
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CLF~J2~,fS A2q~f.2~agIS 

A total of  17 companies submitted data for this mortality study. This stu@ 
included the year 1994 mortality experience. A total o f  222 claims were 
submitted. The cause of  death was ~3rovided ~or all claims, except 14. 

Tables 5 and 5, show the number of claims and the percemage of  claims 
for each cause of  death reported. A total of" 11 out o f  16 causes o f  death 
were reported. There were no reporied cases for AIDS, aviation, motor ve- 
hicle, endocrine, and hennieide. 

The following seven categories iist the difTerent causes of  death included 
in the analysis (See Tables 7 - !4 ) :  

Catcgo~, Cause of Death 

"Misadventure" 

Circulato O, 

All Respirato~b' 

CanceF 

AIDS 

Other 

Unknown 

Homicide 
Suicide 
Aviation 
Motor Vehicle 
Other Accident 

Cardiovascular 
Ccrebrovascular 

Respiratory 
Pneumonia 

Cancer 

AiDS 

Digestiw 
Endocrh:e 
Genitourinary System 
Nc!'vous System (Other than CerebrovascuIar) 
Other Disease 

Unknown or Not Provided 

A total o f  222 claims are included in the claims analysis. Of  those, 87 
(39.2%) have Circulatory ibr cause o f  death, and 70 (31.5%) have Cancer 

° . . . . . .  ~] i.3%) are reported in the Respi- ibr cause o-r de~cn. A to~a~ o f  25 claims 
ratory categmb,. 

A total off four ~Misadventure" eiaims are reported, including one Suicide 
case. 
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Experience by Sex 

A total of  148 claims are reported on male lives. This represents 66.7% 
of all the claims. 

Experience by Issue Age 

A total of 150 claims occur in the issue age group 70-74. Of those, 38.7% 
are Circulatory, 32.0% are Cancer, and 10.0% are Respiratory. Sixty-five 
claims are in the 75-79 age group, with 43.1% Circulatory, 33.8% Cancer, 
and 12.3% Respiratory. Seven claims are reported for ages 80 and over. 

Experience by Policy Years 
Circulatory deaths account for at least 25% in durations 1--4 and 35% in 

durations 5-15. Cancer claims increase m percentage by duration and drop 
significantly after five years. Respiratory deaths occur mostly after five years. 

Experience by Classification Amount 

A total of 73% of all Claims are reported in the first two bands (i.e., 
amounts less than $250,000). Almost t3% of claims are in the $250,000- 
$500,000 band, and 9% in the $500,000-S1,000,000 band. 

Circulatory and Cancer claims accoulq.t for over 60% of claims by band. 

Experience by Smoking Status 

As expected, 60% of  smoker deaths are Cancer and 15% are Circulatory. 
Of nonsmokers, 40% were Circulatory and 29% Cancer. 

Experience by Reinsurance Status 

Over 58% of claims are reinsured on an automatic basis. The percentages 
of Circulatory and Cancer claims are similar for both automatic and facul- 
tative methods. 

Experience by Underwriting Stat~s 
Approximately 70% of claims are rated as standard cases. Almost 35% 

of Standard cases are Circulatory deaths, and 33% are Cancer deaths. 
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TABLE 7 

NUMBER OI- CLAIMS FOR i ;A( t l  CAUSE 02 DEATH BY SEX AND ISSUE AGES 

Category 

Other Accident 
Homicide 
Suicide 
Aviation 
Motor Vehicie 

~Misadventure" 

Cardiovascular 
Cerebrovascdar 

Circulator?' 

Respiratory 
Pneumonia 

All Respiratory 

Cancer 

AiDS 

Other Disease 
Digestive 
Endocrine 
Genitourinary 
Nervous System 

Other 

Unknown 

All 

A;I Mab 

3 
o ? 

O 
0 

4 

74 
13 

87 

16 
9 

25 

70 

0 

i0 
(9 
0 
4 
2 

22 

Fems]c 70 7z 75 79 

3 0 
0 
0 

@ 0 
0 0 

4 0 

53 21 
4 9 

57 30 

9 7 
7 2 

3 
{) 

l 
0 
0 

4 

50 
8 

58 

9 
6 

16 9 i5 

48 22 48 

0 0 0 

5 5 5 
6 0 5 
0 0 O 
3 i 4 
L I l 

!5 7 15 

14 8 6 10 

222 I48 74 150 

Issue Ages 

80 84 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

24. 0 
4 1 

28 I 

6 I 
2 1 

8 2 

22 0 

0 0 

5 0 
1 
o 

0 0 
0 1 

5 2 

2 2 

65 7 

85 89 90 and Over 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

0 0 
0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

0 0 

0 0 
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TABLE 8 

NUMBER OF CLAIMS FOR EACH CAUSE OF DEATH BY POLICY YEARS 

I Policy Years 

Category 1 2 3 4 5 6--10 11-15 16 and Over 

Other Accident 0 0 0 1 0 2 0 0 
Homicide 0 0 0 0 0 0 0 0 
Suicide 0 0 0 1 0 0 0 0 
Aviation 0 0 0 0 0 0 0 0 
Motor Vehicle 0 0 0 0 0 0 0 0 

"Misadventure" 0 0 0 2 0 2 0 0 

Cardiovascular 3 4 2 3 7 34 13 8 
Cerebrovascular 0 0 2 i 0 6 3 1 

Circulatory 3 4 4 4 7 40 16 9 

Respiratory 0 0 3 0 2 5 5 1 
Pnemnonia 0 0 0 0 1 4 4 0 

All Respiratory 0 0 3 0 3 9 9 1 

Cancer 1 5 7 9 5 34 8 1 

AIDS 0 0 0 0 0 0 0 0 

Other Disease 0 0 0 0 0 6 4 0 
Digestive 0 1 0 1 1 3 0 0 
Endocrine 0 0 0 0 0 0 0 0 
Genitourinary 0 0 0 0 0 2 2 0 
Nervous System 0 0 0 0 0 2 0 0 

Other 0 1 0 1 1 13 6 0 

Unknown 1 1 0 0 4 5 2 1 

All 5 11 14 16 20 103 41 12 
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TABLE 9 

N U M B E R  OF C L A I M S  FOR E A C E  CAL;SE O[: D E A T H  BY C L A S S I F I C A T I O N  A M O U N T  

Category 

Other Accident 
Homicide 
Suicide 
Aviation 
Motor Vehicle 

"Misadventure" 

CardiovascuIar 
Cerebrovascular 

Circulatory, 

Respiratory, 
Pneumonia 

AK Respiratory 

Cancer 

AIDS 

Other Disease 
Digestive 
Endocrine 
Genitourinary, 
Nervous System 

Other 

Unknown 

All 

Less than 
$0.1 M 

0 

0 

31 
10 

C!assiScation Amounts 
r 

SO.i.O.25 SO.25 0.5 I SO.5-i $1 2 
M v M M 

2 0 l 0 

(I 0 0 o 
0 1 0 
0 0 0 

0 0 0 0 

2 0 2 0 

17 11 10 3 
! 0 i 1 

41 I8 

7 8 
7 2 

14 [ i0 

36 i4 

0 0 

7 2 
3 

0 0 
9 2 

o 

12 7 

5 4 

108 55 

$2 3 $3-5 
M M 

o 
0 
0 0 

0 0 

0 
o 

i i  

0 

0 1 

I !  5 

0 0 

1 0 
t 0 
0 0 
0 0 
0 0 

2 0 
/ 

28 

Morn |hart 

$5 M 

0 
0 
0 
0 
0 

0 

0 
0 

i1 4 0 2 0 

i 0 

0 0 0 0 

i 1 i 1 

0 0 0 0 

o° 
0 
o o° 
] 0 0 0 

1 0 0 0 

1 0 0 0 0 

20 5 1 3 1 



Category Nonsmoker 

Other Accident 
Homicide 
Suicide 
Aviation 
Motor Vehicle 

"Misadventure" 

Cardiovascular 
Cerebrovascular 

Circulatory 

Respiratory 
Pneumonia 

All Respiratory 

Cancer 

AIDS 

Other Disease 
Digestive 
Endocrine 
Genitourinary 
Nervous System 

Other 

Unknown 

All 

Smoking Status Under.vriting Status 

Smoker Aggregate Standard Substandard 

3 0 
0 0 
1 0 
0 0 
0 0 

Automatic 

TABLE 10 

NUMBER OF CLAIMS FOR EACH CAUSE OF DEATH BY SMOKING, UNDERWRITING, AND REINSURANCE STATUS 

Reinsurance Status 

Facultative Shopped 

0 
0 
0 
0 
0 

4 0 0 4 0 4 0 0 

49 3 22 46 28 43 31 0 
7 1 5 8 5 8 5 0 

56 4 27 54 33 51 36 0 

8 ' 2 6 ~J'~ I 13 3 0 
6 0 3 6 3 2 7 0 

14 2 9 21 4 15 10 0 

39 16 15 51 19 35 35 0 

0 0 0 0 0 0 0 0 

3 2 5 7 3 6 4 0 
0 0 0 4 2 3 3 0 
6 0 0 0 0 0 0 0 
2 0 2 4 0 4 0 0 
I 1 0 1 1 0 2 0 

12 3 7 16 6 13 9 0 

11 1 2 9 5 12 2 0 

136 26 60 155 67 130 92 0 



T A B L E  11 

PI.iR( I{N'I'AGE OF CLAIMS FOR EA('I] CAUSE el; DHATII BY <C~I~X AND ISSUE AGES 

Ca{cgoiy 

Other Accident 
Horn icidc 
Suicide 
Avialion 
Motor Vehicle 

"Misadveniure" 

CaMiovascular 
Ccrcbrovascular 

Circulatory 

Respiratory 
Pneumonia 

All Respirato~ T 

Cat~cer 

AIDS 

Other Disease 
Digestive 
Endocriim 
Genitourinary 
Nervous System 

Other 

Unl~.nowi, 

All 

lsstlC Age8 

All Male Fcimdc 70 74 75 79 g0 84 I 85 89 90 and ()xcl 

I.d% 2.0% 0.0% 2.0% 0.0% 0.0% I ().0% 0,0% 
o.1/ o.o o.o o.// o.o o.o I o.o o.o 
o.5 0.7 o.o o.7 o.o o.o I o.o o.o 
o.o o o o.o o.o o.o o.1/ I o.o o.o 
o.o o.o o.o o.o o.o o.o J o.o o.o 
l . ~% --77r'77--1 . . . . . . . . .  (Z/7~ 2 / ' ~  I { 7 i Z 7 - - -  o 0~---; " o o% - -  . . . . . . . . . . . . . . . . . . . . . . . . . . .  '- .............. " . . . .  , : L • 0 . 0 %  

33.3% 35.7;% 2}Ld{.' i, 33.3% 3 6 . 9 %  0.0% 0 . 0 %  - . . . .  0.0----~}~7 - . . . . .  

5.9 2.7 12.2 5.3 6.2 1 ,! .3 0.0 0.0 

_ 39.2% 3~.5% 40.5o~___~ / >~.7% 43.~% I 14.3% I 0.0,~ - - ~ . 7 7  . . . .  

7.2% 6.1% 9.5% I 6.0% 9.2% 14.3% 0.0% 0.0% 
4. l 4.7 ___ 2.7 _____1 4.0  3. I J.3 0.0 0.0 

11.3% t0.8% 12.2% / 10.0% 12.3% j 28.6% 0.0% 0.0% 

31.5% 32.4.% 29.7% 32.0% -33"8% - - I  0.0% /)./1% 0.0% 

0.0% 0.0% 0.0% 0.0% 0.0% l 0.0% 0.0% 0.0% 
.4.5% 
2.7 
0.0 
1.8 
0.9 

9.9% 

3...4.% 
4.1 
0.0 
2.(/ 
0.7 

10.1% 

6.8% 
0.0 
0.0 
1.4 
1.4 

9.5% 

3.3% 
3.3 
0.0 
2.7 
0.7 

10.0% 

7 . 7 %  
0.0 
0.0 
0.0 
0.0 

7.7% 

0.0% 
14.3 
0.0 
0.0 

14.3 

28.6% 

0.0% 
0.0 
0.0 
0.0 
0.0 

0.0% 

0.0% 
0.0 
0.0 
0.0 
0.0 

0.0% 
6.3% 5.4% 8.1% 6.7% 3.1% 28.6% 0.0% 0.0% 

100.0% 100.0% 100.0% 100.0% 100.0% 100.{1% 0.0% 0.0% 
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TABLE 12 

PERCENTAGE OF CLAIMS FOR EACH CAUSE OF DEATH BY POLICY YEARS 

Category 

Other Accident 
Homicide 
Suicide 
Aviation 
Motor Vehicle 

"Misadventure" 

Cardiovascular 
Cerebrovascular 

Circulatory 

Respiratory 
Pneumonia 

All Respiratory 

Cancer 

AIDS 

Other Disease 
Digestive 
Endocrine 
Genitourinary 
Nervous System 

Other 

Unknown 

All 

Policy Years 

1 2 3 4 5 6-10 I1 15 16 and Ore 

0.0% 0.0% 0.0% 6.3% 0.0% 1.9% 0.0%i 0.0% 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 6.3 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0% 0.0% 0.0% 12.5% 0.0% 1.9% 0.0% 0.0% 

60.0% 36.4% 14.3% 18.8% 35.0% 33.0% 31,7% 66.7% 
0.0 0.0 14.3 6.3 0.0 5.8 7.3 8.3 

60.0% 36.4% 28.6% 25.0% 35.0% 38.8% 39.0% 75.0% 

0.0% 0.0% 21.4% 0.0% 10.0% 4.9% 12.2% 8.3% 
0.0 0.0 0.0 0.0 5.0 3.9 9.8 0.0 

0.0% 0.0% 21.4% 0.0% 15.0% 8.7% 22.0% 8,3% 

20,0% 45.5% 50.0% 56.3% 25.0% 33.0% 19.5% 8.3% 

0,0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

0,0% 0.0% 0.0% 0.0% 0.0% 5.8% 9.8% 0.0% 
0,0 9.1 0.0 6.3 5.0 2.9 0.0 0.0 
0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0,0 0.0 0.0 0.0 0.0 1.9 4.9 0.0 
0,0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 

0,0% 9.1% 0.0% 6.3% 5.0% 12.6% 14.6% 0.0% 

20.0% 9.1% 0.0% 0.0% 20.0% 4.9% 4.9% 8.3% 

100,0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100,0% 



TABLE 13 

P E R C E N T A G E  OF C L A I M S  FO R ~ A C I [  C A U S E  OF D E A T H  BY C L A S S I F I C A T I O N  A M O U N T  

Category 

t 
Less tlmn S0.1 0.25 iS0.25 0.5 

G0.1 M M M 

Other Accident 
Homicide 
Suicide 
Aviation 
Motor Vehicle 

"Misadventure" 

CardiovascuIar 
Cerebrovascular 

Circulatory 

Respiratory 
Pneumonia 

All Respi:atory 

Cancer 

AIDS 

Other Disease 
Digestive 
Endocrine 
Genitourina W 
Nervous System 

Other 

Unknown 

AII 

C!assJfication Amouilts 

5(/.5 i $t 2 
M M 

S2 3 $3~5 
bel M 
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0.0% 3,6% 0.0% 5.0% 0.0% 0.0% 0,0% 
0.0 0.0 0.0 0,0 0.0 0.0 0.0 
0.0 0.0 0.0 5.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0% ~ 0.0% i0.0% 0.0% 0 . 0 %  0.0% 
28.7% 30 9% [ 49 ~"/ o .o 7{, 50.0% 50.0% 0.0% 66.7% 0.0% 

9.3 1.8 [ 0.0 5.0 16.7 0.0 0.0 0.0 

38.0% 32.7%[ 39.3%] 55.0 ( 66.7% 0,0% 66.7% 0.0% 

6.5% !4,5% 0.0% 5.0 { 0.0% 0,0% 0.0% 0.0% 
6.5 3.6 0.0 0.0 0.0 0.0 0.0 0.0 

I ~ oz ~J.0,o 18.2% 0.0% 5.0 { 0.0% 0.0% 0.0% 0.0% 

25.5% 39.3% 25"0{ L~ i6.7% i00,0% 33.3% 33.3% i00.0% 

0.0% 0.0% 0.0% 0.0 { 0.0%[ 0.0% 0.0% 0.0% 
6.5% 3.6% 3.6% 0.0! 0.0% I 0.0% 0.0% 
!.9 5.5 3.6 0.0 0.0 I 0,0 0.0 
0.0 0.0 0.0 0.0 0.0 I 0.0 0.0 
i.9 3.6 o.o (xo o.o ,' o.o o.o 
0.9 0.0 0.0 0.0 I6.7 I 0.0 0.0 

11.1% 12.7% i 7.1% --7~17-1 0.0°,4 0.0% 

i 4 . 6 % - - - 7 7 Q  >.3% 5.0% 0.0%1 0.0% 0.0% 
[T~o.o% loo.o% t loo.oo/6 ~oo.o% ~oo.o% t lOO.O% loo.o% 

More than 
$5 M 

0.0% 
0.0 
0.0 
0.0 
0.0 

0.0% 

0.0% 
0.0 
0,0 
0.0 
0.0 

0.0% 

0.0% 

100.0% 



TABLE 14 

PERCENTAGE OF CLAIMS FOR EACII CAUSE OF DEATH BY SMOKING, UNDERWPR1TING, AND REINSURANCE STATUS 

Smoking Status IJnde~riting S~tus Reinsurance Sums 

Caegow Nonsmoker Smoker Agg~gate Sta~daN Substandard Au~matic Faeulmtive Shopped 

2.2% 0.0% 0.0% 1.9% 0.0% 2.3% 0.0% 0.0% 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.7 0.0 0.0 0.6 0.0 0.8 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2.9% 0.0% 0.0% 2.6% 0.0% 3.1% 0.0% 0.0% 

36.0% 11.5% 36.7% 29.7% 41.8% 33.1% 33.7% 0.0% 
5.1 3.8 8.3 5.2 7.5 6.2 5.4 0.0 

41.2% 15.4% 45.0% 34.8% 49.3% 39.2% 39.1% 0.0% 

5.9% 
4.4 

7.7% 
0.0 

10.0% 
5.0 

9.7% 1.5% 
3.9 4.5 

Other Accident 
Homicide 
Suicide 
Aviation 
Motor Vehicle 

"Misadventure" 

Cardiovascular 
Ccrcbrovascular 

Circulatory 

Respiratory 
Pneumonia 

All Respiratory 

Cancer 

AIDS 

Other Disease 
Digestive 
Endocrine 
Genitourinary 
Nervous System 

Other 

Unknown 

All 

10.0% 
1.5 

3.3% 
7.6 

0.0 
0.0 

10.3% 7.7% 15.0% 13.5% 6.0% tl.5% 10.9% 0.0% 

28.7% 61.5% 25.0% 32.9% 28.4% 26.9% 38.0% 0.0% 

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

2.2% 7.7% 8.3% 4.5% 4.5% 4.6% 4.3% 0.0% 
0.0 0.0 0.0 2.6 3.0 2.3 3.3 0.0 
4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1.5 0.0 3.3 2.6 0.0 3.1 0.0 0.0 
0.7 3.8 0.0 0.6 1.5 0.0 2.2 0.0 

8.8% 11.5% 11.7% 10.3% 9.0% 10.0% 9.8% 0.0% 

8.1% 3.8% 3.3% 5.8% 7.5% 9.2% 2.2% 0.0% 

100.0% 100.0% 100.0% ~ 100.0% 100.0% 100.0% 100.0% 0.0% 
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~S? KEMiO f22 A 
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Aiiianz Lii% insurance Company of" Xorth America 
American United Li-~e insurance Company 
Cologne Li£e Reinsurance Compan},' 
bommem~n Assurance ~smpanv (Re) 
Crown Life insurance Company 

Equkabie Life Assurance Society (Re) 

Liib Reassurance Corioomt[on of  America 
Manu£acturers Liib ~nsurance Company (Re) 
Mercantile . . . . . . . . . .  ~ rrT£~ ' 

Munich American Re 
Mutual Lilb 0£ Canads. (U.S.) 
Reinsurance Grou-o o~ ~ America incorporated (U.S.) 
Reinsurance Group o~ America incorporated (Canada) 
Sun LiSe Assurance Company o£ Canada (Re) 

Swiss Re Lh% Company America 
Transamerica Occidental L.i-£e (Re) 
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A P P E N D I X  B 

TABLE B-1 

LEST OF LARGE CLAIMS OVER $1 MILLION ON ONE LIFE FOR THE PERIOD 1994 

Direct Face 

Claim Amount 

1 3.00 M 
2 3.00 M 
3 1.00 M 
4 1.00 M 
5 3.00 M 
6 2.00 M 
7 1.00 M 
8 15.26 M 
9 1.00 M 

10 1.00 M 
11 1.43 M 

Sex 

Female 70-74 
Female 70-74 
Female 70-74 
Female 70-74 
Male 70-74 
Male 70-74 
Female 75-79 
Female 75-79 
Female 75 79 
Male 75 79 
Female 80-84 

Age Group Policy Year 

2 
2 
6-10 

11-15 
6--10 
6-10 
1 
5 

11-15 
6-10 
6,10 

Smoking Class Rating 

Aggregate 100% 
Aggregate 100 
Nonsmoker 100 
Smoker 100 
Nonsmoker 100 
Nonsmoker 100 
Nonsmoker 200 
Nonsmoker 100 
Aggregate 100 
Nonsmoker 100 
Nonsmoker 100 

Cause of Death 

Cardiovascular 
Cardiovascular 
Cardiovascular 
Cancer 
Cancer 
Cancer 
Cardiovascular 
Cancer 
Cerebrovascular 
Cardiovascular 
Nervous system 
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]"ABLE i3-2 

LIST OF LARGE CLAIMS OVER S1 iVlILLION ON ONE LiI~E kof{ TIlE PI¢RI.OD 1990--93 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
I6 
17 
18 
i9 
20 
2I 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

Direct Face 
Claim Amount 

i i .00  M 
2 2.51 M 
3 4.28 M 
4 7.50 M 

2,5! M 
1.50 M 
2.00 M 
7.50 M 
1.00 M 
5.00 M 
1.80 M 
1.80 M 
1.00 M 
4.2i M 
3.00 M 
1.94 M 
1.15 M 
1.00 M 
1.00 M 
1.00 M 
1.00 M 
1.00 M 
1.00 M 
2.00 M 
1.00 M 
2.00 M 
1.42 M 
i.42 M 
1.56 M 
! .90 M 
2.00 M 
1.00 M 
!.00 M 
1.00 M 
2.50 M 
1.50 M 
1.30 M 
1.83 M 
i.46 M 
i.00 M 
2.28 M 
1.00 M 
1.00 M 
1.20 M 
i.00 M 
1.50 M 
2.24 M 
1.13 M 
3.00 M 
1.00 M 
2.00 M 

Sex 

Fema!e 
Female 
Female 
Female 
Fen:ale 
FcmaIe 
Female 
Male 
Male 
Male 
Male 
Male 
Male 
Femaie 
Female 
Male 
Male 
Female 
Male 
N'Me 
MP[Ie 
Male 
Female 
Female 
Female 
Female 
Female 
Female 
Female 
Hale 
Hale  
Male 
Male 
Male 
Hale 
MaIe 
Hale 
Maic 
Ma~e 
Ma!e 
Male 
Female 
Female 
Female 
Male 
Male 
Male 
Male 
Male 
Male 
I:lale 

Age Group 

70 -74 
70 74 
70-74 
70 74 
70-74. 
70 74. 
75 79 
70-74 
70-74 
70- -74 
75 79 
75--79 
80-84 
70 74 
80 84 
70 74 
70 74. 
70 .74- 
70 -74 
70-74 
70 7,4. 
70-74 
70-74 
70 74 
70 74 
70-74 
70 74. 
70 -74. 
70 J4 
70 74- 
70 7.4- 
70-74. 
70--74 
70 74 
70-74 
70 74. 
70 74 
76 74, 
70-74 
70 7-"2 
75--79 
7(1--74 
70 74 
70-74 
70-74- 
70 -74 
70 -74 
70 74 
70 74 
75 79 
75-79 

Policy Year 

2 
6 i0 
6 i0 
6-10 
6 i0 
6-10 
i 
2 
2 
6 I0 
3 
3 
2 
6 - i 0  
i 
4 
1 
5 
2 
3 
6 I0 
6 1 0  
5 10 
S-dO 
f i t 0  
5 -I0 
2 
l 

6--10 
3 
6 10 
6-[0  
6 - i 0  
6 !0 
2 
6 - i 0  
4 
6 10 
6 7 0  
6 -i0 
I 
3 
4 
3 
6 i0 
2 
6 ! 0  

1i t5 
2 
2 

Smoking Class 

Nonsmoker 
Aggregate 
Smoker 
Aggregate 
Aggregate 
Aggregate 
Nonsmoker 

:Nonsmoker 
Aggregate 
Aggregate 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Aggregate 
N onsmokcr 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Aggregate 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Nor~smoker 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Smoker 
Aggregate 
Aggregate 
Aggregate 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Smoker 
Smoker 
Aggregate 
Aggregate 
Aggregate 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Nonsmoker 
Smoker 
Smoker 
Aggregate 
Nonsmoker 
Nonsmoker 

Ratting 

2O0% 
100 
100 
100 
100 
lO0 
100 
100 
100 
100 
150 
150 
100 
300 
100 
I00 
225 
i00 
150 
100 
100 
100 
!00 
i00 
i00 

i00 
i00 
2O0 
100 
100 
259 
100 
250 
100 
100 
100 
20O 
100 
100 
100 
100 
I00 
150 
100 
I00 
i00 
100 
100 
200 

Cause of Death 

C a n c e r  
Cancer 
Cancer 
Cancer 
Cancer 
U n k l l o w n  
Cancer 
Other Disease 
Digestive 
Cardiovascular 
Cancer 
Cancer 
Cardiovascular 
Cardiovascular 
Cardiovascular 
Pneumonia 
Cardiovascular 
Cancer 
Other Disease 
Cardiovascular 
Aviation 
Cancer 
Unknown 
Unknown 
Cancer 
Cancer 
Cancer 
Cancer 
Cancer 

C a n c e r  
Other Accident 
Unknown 
Cerebrovascular 
Cancer 
Cancer 
Cerebrovascular 
Cerebrovascuiar 
Unknown 
Cancer 
Other Disease 
Cancer 
Homicide 
Cardiovascular 
Cancer 
Cancer 
Cardiovascular 
Cardiovascular 
Cardiovascular 
Cardiovascular 
Other Disease 
Cardiovascular 
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APPENDIX C 
STANDARD DEVIATIONS 

In the interest of  readability, this report does not contain standard devi- 
ation of  the numerous mortality ratios that are quoted. 

Standard deviation can be obtained by the use of  the following formula: 

Mortality Ratio 
Standard Deviation of  Mortality Ratio = 

V/Actual Number o f  Deaths 

It is necessary to use the number of  deaths in this formula even when the 
mortality ratio involved is based on an amount of  insurance. The range of  
virtual certainty is plus or minus three times the standard deviation. Plus or 
minus the standard deviation itself indicates 68% likelihood. This assumes 
a normal distribution whereas the form~la is binomial. 

The mortality ratios for the 1994 and the 1990-94 experience by amount 
of  insurance and their standard deviations are shown in Tables C-1 and C-2. 
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TABLE C-] 

~TANDARD D'.£V!ATONS=:: FOR TIII~ PERIOD i994 
(M©RTALKY RATIOS BASED ON TIlE I975--80 BASIC TABLES) 

Attila] Mortality Standaad 
Catcgorieg £ Iaims Ratio Dcvia-don 

All Combined 222 34.4% 2.31 

Sex 
Male i 48 28.3% 2.32 
Female 74 d6.9 5.45 

Issue Ages 
70-74 !50 31.1% 2.54 
75-79 65 39.0 4.83 

Policy Years 
6-10 i0.3 53.7% 5.29 

1 i - ! 5  41 38N 5.95 

ClassiIica'don Amounts 
< S 100,000 108 54.0% 5.20 

S 100,000-S249,999 55 40.0 5.39 

Smoking Smtus 
Nonsmoker i36 32.0% 2.75 
Aggregate 60 34.. I 4.40 

Underwriting Status 
Standard ~55 37.9% 3.05 
Substandard ,~,'-'~ 26.0 I 3.18 

Reinsurance S-tatus 
Automatic ! 30 ']5.2% 3.96 
Facultadve 92 29.4 3.07 

Plan of Insurance 
Whole Life 39 33.5% 5.37 
Term 48 23.2 3.35 
Universal Lil% (77 46.0 5.62 
Unknown 68 36.9 '4-.48 

Reinsurance Method 
Coinsurance 38 19.0% 3.09 
Yearly Renewable Term 158 30.6 2.43 

*Sta!~dard deviations are done for cases m w,'hich at least 35 deaths 
are observed. 
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TABLE C-2 

STANDARD DEVIATIONS* FOR THE PERIOD i990--94 
(MORTALITY RATIOS BASED ON THE 1975--80 BASIC TABLES) 

Actual Mortality Standard 
Categories Claims Ratio Deviation 

4.11 Combined 1,066 46.2% 1.41 

~ex 
Male 7.46 44.0% 1.61 
Female 3120 51.0 2.85 

[ssue Ages 
70-74 780 50.5% 1.81 
75-79 2:51 39.3 2.48 

Policy Years 
1 
2 
3 
4 
5 
6-10 

11-15 
16 and Over 

54 
93 
72 

108 
89 

446 
162 
42 

45.5% 
74.0 
23.7 
24.5 
24.7 
56.1 
49.7 

131.7 

6.19 
7.68 
2.79 
2.36 
2.62 
2.66 
3.90 

20.32 

Classification Amounts 
<$ I00,000 535 44.2% 1.91 

S 100,000-$249,999 288 51.1 3.01 
$ 250,000-$499,999 109 46.9 4.49 
$ 500,000-$999,999 69 40.7 4.90 
$1,000,000-$1,999,999 40 37.6 5.94 

Smoking Status 
Nonsmoker 553 39.3% 1.67 
Smoker 130 87.8 7.70 
Aggregate 383 57.2 2.93 

Underwriting Status 
Standard 698 47.6% l. 80 
Substandard 368 43.0 2.24 

Reinsurance Status 
Automatic 578 38.4% 1.60 
Facultative 488 50.4 2.28 

*Standard deviations are done for cases in which at least 35 deaths 
are observed. 
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k, ?LE.ZNDE< D 

TABLE D-1 

I994 EXPERI[:NCE BY NUMBER ©I v POLICIES AGES 70 

(MOt~TAmTY RATIOS BASI~D ON I'IH 1975--80 BASIC 
AND OVER 

TABLES) 

Acktal Expected Mortality 
Poticy Years Exposure Claims Clnims Ratio 

Issue Ages 70 74 
1 
2 
3 
4 
5 
6 10 

1i 15 
16 and Over 

All 

Issue Ages 75-79 
i 
2 
3 
4 
5 
6--10 

!i 15 
16 and over 

A11 

1,39t 
1,164 
1,050 
1,002 

731 
2,505 

468 
99 

8,41i 

447 
313 
300 
272 
!97 
550 

! 
6 
7 

{4 
!i 
72 
28 
i1 

150 

5 
5 
2 
7 

29 

13.97 
17.69 
21.31 
25.89 
23.33 

125.29 
43.50 
15.4i 

286.40 

10.22 
9.92 

i3.26 
!4.10 
i2.50 
55.47 

85 
16 

2,180 

12 
i 

65 

1 1 . 8 6  
3.87 

i31.20 

7.2% 
33.9 
32.8 
54.1 
47.1 
57.5 
64.4 
71.4 

52.4% 

39.1% 
50.4 
37.7 
14.2 
56.0 
52.3 

101.2 
25.8 

49.5% 

TABLE D-2 

I994- EXPERIENCE L~Y AMOUNT (0f)0's) AGES 70 AND OVER 
(MoI~T,,\LrCY RAViOS i3aSED ON '1711a 1975 80 BASIC; TABLES) 

?iSSUe 
I 
2 

Ac ttal Expected Moriality 
'~olicy Years Exposure Clain> Claims Ratio 

Ages 70 74 

3 
4 
5 
6-10 

1i--15 
16 and Over 

All 

issue Ages 75-79 
1 
2 
3 
4 
5 
6-10 

11 15 
16 and Over 

All 

236,!84 42 
225,352 1,540 
202,338 960 
]55,750 551 
L24,049 509 
324,234 6,4!4 

45A-55 I1)38 
2,6i7 364 

t,315,979 [ il,417 

i09,686 
60,895 
43,544 
48,206 
38,6i2 
73,322 

9,619 
217 

384,100 

573 
198 
i5i 

3 
1,213 
4,472 
1,003 

1 

7,613 

2,365 
3,292 
4,156 
3,92i 
3,881 

14.,72! 
3,976 

377 

3G689 

2,798 
1,886 
1,759 
2,308 
2,303 
7,130 
i,303 

51 

I9,540 

1 . 8 %  
46.8 
23.1 
I4..i 
i3.1 
43.6 
26.1 
96.6 

31.1% 

20.5% 
10.5 

8.6 
0.1 

52.7 
62.7 
77.0 

1.1 

39.0% 
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A P P E N D I X  E 

TABLE E-1 

I994 EXPERIENCE BY NUMBER OF POLICIES--AGES 70 

MORTALITY RATIOS BASED ON THE 1975--80 BASIC 
AND OVER 
"FABLES 

Plan of Insurance Actual Expected Mortality 
by Policy Years Exposure Claims Claims Ratio 

Permanent 
1 
2 
3 
4 
5 
6-10 

11-15 
16 and Over 

All 

Term 
1 
2 
3 
4 
5 
6-10 

11-15 
16 and Over 

All 

Universal Life 
1 
2 
3 
4 
5 
6-10 

11-15 
16 and Over 

All 

Unknown 
1 
2 
3 
4 
5 
6--10 

11-15 
16 and Over 

All 

211 
209 
175 
I58 
119 
446 
149 
35 

1,503 

737 
573 
495 
470 
289 
981 
198 
30 

3,772 

340 
302 
345 
332 
270 

1,019 
32 

0 

2,641 

612 
432 
367 
339 
272 
659 
181 
52 

2,915 

0 
1 
2 
4 
4 

12 
10 
6 

39 

1 
2 
4 
5 
3 

2i 
11 

1 

48 

2 
4 
4 
2 
8 

45 
2 
0 

67 

2 
4 
4 
5 
5 

25 
18 
5 

68 

3.42 
4.52 
4.74 
5.79 
5.29 

32.79 
17.41 
6.71 

80.68 

9.78 
10.60 
13.04 
15.23 
11.51 
62.86 
18.81 
5.10 

146.92 

4.73 
6.29 
9.90 

11.30 
i1.89 
57.13 

2.61 
0.00 

103.85 

9.29 
8.44 
9.57 

10.15 
9.53 

34.78 
18.33 
7.86 

107.95 

0.0% 
22.1 
42.2 
69.1 
75.6 
36.6 
57.5 
89.4 

48.3% 

10.2% 
18.9 
30.7 
32.8 
26.1 
33.4 
58.5 
19.6 

32.7% 

21.5% 
47.4 
41.8 
49.2 
52.4 
71.9 
98.2 
63.6 

63.0% 

64.5% 

42.3% 
63.6 
40.4 
17.7 
67.3 
78.8 
76.7 

0.0 
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TABLE E-2 

1994 EXPlCaIE:,,c:£ BY AMOUNT (00()'S) A(;ES 70 AN1) OVER 
}V~ORTALITY RATIOS BASED ON TIlE 1975 80 BASIC TABLES 

Plan of hlsurancc Actual Expected Mortality 
by Policy Years Hxposurc Clai ~s Claims Ratio 

Permanent 
i 
2 
3 
4 
5 
6-10 

i l  15 
16 and Over 

All 

T e r m  
i 
2 
3 
4 
5 
6-10 

11-15 
16 and Over 

All 

Universal Life 
I 
2 
3 
4 
5 
6-10 

!1-15 
16 and Over 

Ai1 

Unknown 
1 
2 
3 
4 
5 
6 1 0  

!1 - i5  
16 and Over 

All 

86,657 
70,522 
64,724 
48,002 
45,391 
80,878 
!3,144 

758 

410~076 

92,966 
83,425 
59,057 
55,362 
40,963 

157.3ii 
22,239 

74.7 

5i2,070 

84,374. 
67,509 
71,988 
64.,377 
56,733 

!13,394 
6,855 

0 

465,230 

93~925 
74,046 
56,760 
40,453 
23,6ii  
54,532 
13,21l 

1,335 

357,872 

0 
28 

003 
68 

796 
2,511 

647 
71 

4,723 

4 2  
4.83 
173 
290 
335 

2,24.9 
675 

50 

4,296 

460 
254 
I63 
48 

488 
6,110 

i00 
0 

7,624 

i!3 
97i 
i87 
I4.9 
!85 

!.464 
623 
244 

3,936 

1,457 
1,370 
1,603 
1,613 
1,747 
4,759 
!,398 

I33 

!4,079 

1,349 
!,515 
i ~487 
1,548 
1,45I 
9,030 
2,001 

124 

1G,504 

i,360 
1,440 
2,053 
2,234 
2,521) 
6,450 

525 
0 

16,58i 

1,620 
1,387 
1,256 
1,199 

g41 
2,742 
i,440 

173 

10,658 

0.0% 
2.1 

37.6 
4.2 

45.6 
52.8 
46.2 
53.8 

33.5% 

3.1% 
31.9 
11.6 
i8.7 
23.1 
24.9 
33.7 
40.3 

23.2% 

33.8% 
17.7 
8.0 
2.1 

19.4 
94.7 
i9.0 
0.0 

46.0% 

6.9% 
70.0 
14.9 
12.4 
22.0 
53.4 
43.3 

I41.0 

36.9% 
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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 dif- 
ference 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. 

This appendix outlines the derivation of  the Extension. 

STEP 1--CALCULATE SELECT TO ULTIMATE RATIOS FOR 
ISSUE AGES 70 AND BELOW 

The basic analysis used to extend the A75-80 Table is the select to ul- 
timate ratio. 

~Select 

Ratio - 't~,>t 
q Ultimate 

x + t  

The ratios for issue ages 70 and below were obtained using the A75-80 
Male Age Nearest Birthday Table. 

STEP 2---~STABLISH 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 7~l TO 90 

. D u r a t i o n  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 
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The midpoint between duration ] and duration 3 is used. 

An expected ratio of  0.95 is used for issue ages 88 to 90. Then, a linear 
interpolation is done between the issue ages 70 and 88. 

The ratios are obtained by linear interpolation fi'om issue age 70 down to 
the first issue age -[or that duration that uses the u]timate rate. 

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

maLy, some manure changes are made to smooth the ratios. These ratios 
can be found in Table F-i .  

When the fi~qa! ratios are a~~aehed to £he A75 80 ratios below age 70, the 
transition is not smooth. A smoother kansition can be obtained by changing 
some o£ the ratios in th.e tr iangb £ormed by the attained age 75 diagonal 
and issue age 70. See Tables F-2 and 2-3. 

Please note, however~ £br pu<ooses of' the Mortality Study the existing 
A75-80 tables are used for issue ages 70 and lower. 

. . . . .  ~--bA.GbU~&L~ J:,£OR~2LU,~ x RA~2.ES 

To obtain the extended ~):: 

c/c.,.:l ~, RatioT.< 1 ~, ::; qC.,l~,,~,,o:<+,, 

The same ratios are app!ied ~.o obtain the Male Age Nearest Birthday (Table 
F-4) and the Fema]e Age Nearest BiKhday (Table F-5). 

in ,4ae 1990 study, the ukimate attainted age is i00. Extension to attained 
age 105 uses the constant diffisrenee pattern imp!icit in the va]ues at age 
I00 and immediatdy prior. 

S'T£P 5 AGE L&ST B~RTHD2~S 

The Age Last ;~irthday tables are obtained using the re]lowing formulas: 

S~ecS- 

~tneaccst ' ~ncarcst  
Lvl t - i -  ";J[x+i 1 - t  -+last z 



REINSURANCE MORTALITY STUDY FOR ADVANCED AGE (1994) 279 

Ultimate 

neares t  qx+t - ~  . . . . . .  t qx+l+t 

F o r  i s s u e  a g e  90: 

neares t  
qE9oJ+~' last qool+t M last = qE89] +t neares~ 
q[891+~, 

The Male Age Last Birthday and Female Age Last Birthday tables can be 
found in Tables F-6 and F-7, respectively. 



Issuo 

73 
74 
75 
76 
77 
78 
79 
80 
8t 
82 
83 
84 
85 
86 
87 
88 
89 
9O 

A~,c 1 2 - - [  3 4 - -  

71 0.27-- (}.---2~-T-- (--].47 (i.55 
72 0.30 0.40 o so 0.58 

0.32 
0.35 
0,37 
0.40 
0.42 
0,45 
0.48 
0.5t 
0,54 
0.57 
0.60 
0.65 
0,70 
0.75 
0.80 
0.85 
0.85 
0.85 

0.42 0.53 0.6t 
0.45 0.56 0.64 
0.48 0.59 0.67 
0.51 0.62 0.70 
0,53 (1.64 0.73 
0.56 0.67 0.76 
0.59 0.70 t).79 
0.62 0.73 0.82 
0.65 0,76 0,85 
0.68 0.78 0.88 
0.71 0.81 0.91 
0.74 0.84 0.94 
0.79 0.87 0.97 
0.82 0.89 1.00 
0.86 0.92 1.00 
0.90 0.95 1.00 
0,90 0,95 1,00 
0.90 {).95 1.00 

TABLE F-1 

R A I I O  OF SI I,I,CI' X/IJI,IIMATI! X A(}i': 

r _ _  

q 

0.59-- 
0.62 
(t.66 
(} 6 ° 
t).73 
0.76 
0.80 
0.83 
0.86 
(}.90 
0.93 
0.97 
1.00 
1.00 
1.00 
1,00 
t .00 
1.00 
1.00 
1.00 

m _ _ _ _  

6 

- G T -  rT~D---  
0,66 0.73 
0,70 0.77 
0.74 0.8 I 
0.78 0.85 
0.81 0.89 
0.85 0.92 
0.89 0.96 
0.93 t .00 
0.96 1.00 
1.00 / .00 
1.00 1.00 
1.00 1.00 
t .00 1.00 
i .00 1,00 
1.00 1.00 
i .00 1.00 
1.00 1.00 
1.00 1,00 
1.00 1.00 

NHARI ST ]~IR'I I II)AY 

Du]alion 

8 9 

(}.7,1 0.80 
0.7~:; 0.83 
0.82 0.86 
0.85 0.90 
0.89 0.93 
(/.93 0,97 
0.96 1.00 
1.00 t .00 
I .(}0 1,0{} 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 ! .00 
1.00 1,00 
1.00 1.00 
1.00 1,00 
1.00 1.00 
1.00 1.00 
1.00 1.00 

1 0  

0.83 
0.86 
0.90 
0.93 
0.97 
[.00 
1.00 
1.00 
1.00 
/.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 

I1 

0,86 
0.90 
0.93 
0.97 
1.00 
f.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1.00 
t,00 
1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
1,00 

12 _1 /3 14 1 5  

0.90 
0.93 
0.97 
i .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
t ,00 
1.00 
1.00 
1.00 
t.00 
1.00 
1.00 
1.00 

/).93 0,97 1.00 
0.97 1.0 ) 1.00 
1.00 1.00 1.00 
1.00 1.00 ] .00 
1,00 1.00 1.00 
1.00 1.00 1.00 
1.00 / .00 1.00 
1,00 1.00 1.00 
t .00 1.00 1.00 
/.00 1.00 1,00 
1 . 0 0  1.00 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
t .00 1.00 1.00 
1.00 t .00 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
1.00 J__l'00 1.00 

Albincci 

16 Ago 

1.00 86 
1.00 87 
1.00 88 
1.00 89 
1,00 90 
I.O0 91 
1.00 92 
1.00 93 
1.00 94 
1.00 95 
t .00 96 
t.00 97 
1.00 98 
1.00 99 
1.00 100 
1.00 101 
1.00 /02 
1.00 103 
1,00 104 
1.00 105 



'FABLE F-2 

EXTENSION ATTACHED TO EXISTING A75 80 

Issue 

Age i 2 3 4 5 6 

60 0.27 0.35 0.45 0.50 0.55 0.54 
61 0.26 0.34 0.45 (/.49 0.54 0.54 
62 0.24 0.32 0.45 0.48 0.54 0.50 
63 0.24 0.33 0.45 0.49 0.50 0.51 
64 0.24 0.33 0.45 0.50 0.51 0.53 
65 0.25 0.34 0.44 0.50 0.53 0.54 
66 0.25 0.34 0.44 0.51 0.54 0.58 
67 0.25 0.35 0.44 0.52 0.58 0.59 
68 0.25 0.35 0.44 0.52 0.58 0.59 
69 0.25 0.35 0.44 0.52 0.58 0.59 
70 0.25 0.35 0.44 0.52 0.58 0.59 
71 0.27 0.38 0.47 0.55 0.59 0.63 
72 0.30 0.40 0.50 0.58 0.62 0.66 
73 0.32 0.42 0.53 0.6i 0.66 0.70 
74 0.35 0.45 0.56 0.64 0.69 0.74 
75 0.37 0.48 0.59 0.67 0.73 0.78 
76 0.40 0.51 0.62 0.70 0.76 0.81 
77 0.42 0.53 0.64 0.73 0.80 0.85 
78 0.45 0.56 0.67 0.76 0.83 0.89 
79 0.48 0.59 0.70 0.79 0.86 0.93 
80 0.51 0.62 0.73 0.82 0.90 0.96 
81 0.54 0.65 0.76 0.85 0.93 1.00 
82 0.57 0.68 0.78 (/.88 0.97 1.00 
83 0.60 0.71 0.81 0.91 1.00 1.00 
84 0.65 0.74 0.84 0.94 1.00 1.00 
85 0.70 0.79 0.87 0.97 1.00 1.00 
86 0.75 0.82 0.89 1.00 1.00 1.00 
87 0.80 0.86 0.92 1.00 1.00 1.00 
88 0.85 0.90 0.95 1.00 1.00 1.00 
89 0.85 0.90 0.95 1.00 1.00 1.00 
90 0.85 0.90 0.95 1.00 1.00 1.00 

Duration Attained 
7 8 9 10 11 12 13 14 15 16 Agc 

0.55 0.57 0.59 0.62 0.67 0.71 0.74 0.75 0.81 1.00 75 
(/.53 0.55 0.56 0.60 0.64 0.67 0.70 0.72 0.78 1.00 76 
0.51 0.53 0.54 0.57 0.61 0.63 0.66 0.68 0.75 1.00 77 
0.53 0.54 0.58 0.59 0.62 0.63 0.66 0.69 0.74 1.00 78 
0.54 0.58 0.59 0.62 0.63 0.66 0.67 0.70 0.74 1.00 79 
0.58 0.59 0.62 0.63 0.66 0.64 0.67 0.71 0.73 1.00 80 
0.59 0.62 0.63 0.66 0.63 0.65 0.68 0.72 0.73 1.00 81 
0.62 0.63 0.66 0.63 0.64 0.65 0.68 0.73 0.72 1.00 82 
0.62 0.63 0.63 0.63 0.64 0.65 0.68 0.72 0.72 1.00 83 
0.62 0.63 0.63 0.63 0.64 0.65 0.68 0.72 0.72 1.00 84 
0.62 0.63 0.63 0.63 0.64 0.65 0.68 0.72 0.72 1.00 85 
0.70 0.74 0.80 0.83 0.86 0.90 0.93 0.97 1.00 1.00 86 
0.73 0.78 0.83 0.86 0.90 0.93 0.97 1.00 1.00 1.00 87 
0.77 0.82 0.86 0.90 0.93 0.97 1.00 1.00 i.00 1.00 88 
0.81 0.85 0.90 0.93 0.97 1.00 1.00 1.00 1.00 1.00 89 
0.85 0.89 0.93 0.97 1.00 1.00 1.00 1.00 1.00 1.00 90 
0.89 0.93 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 91 
0.92 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 92 
0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 93 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 94 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 / .00 1.00 1.00 95 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 96 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 97 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 98 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 99 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 I00 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 101 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 102 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 103 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 104 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 105 



Dtnat ion  
Issue 

A. ae .... 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
7O 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84. 
85 
86 
87 
88 ,  
89 
9O 

--7--I--,  ---7-- 
(i57 i 0.3.5 i}.~ 
0.26 i 0.34 0.45 
0.24 I 0.32 0A5 
0.24 ! 0.33 0.45 
0.24. i (}.33 (}.45 
0,25 I 0.34 0.44 
()25 ! 0.34 0.44 
0.25 ! 0.35 (}.44 
0 . 2 5 0 . 3 5  0.44 
0 . 2 5  0.35 0 .~  
0.25 0.35 0.44 
0.27 0.38 (},47 
0.30 0.40 0.5(t 
0 . 3 2 :  0.4-2 0.53 
0.35 0.45 0.56 
0 .3"7  0.48 0.59 
0.40 0.51 0.62 
0 . 4 2  0.53 0.64, 
0.4-5 0.56 0.67 
0.48 0.59 0.70 
0.51 0.62 0.73 
0 . 5 4  0.65 0.76 
0 . 5 7 :  0.68 0.78 
0.60 0.71 0.81 
0.65 0.74 0.84. 
0.70 0.79 0.87 
0.75 0.82 0.89 
0.80 0.86 0.92 
(/.85 (}.90 0.95 
0,85 0.90 0.95 
0.85 0.90 0.95 

4 

0.50-- 
0.49 
0.48 
0.49 
0.50 
0.50 
0.51 
0.52 
0.52 
0.52 
0.52 
0.55 
0.58 
0.61 
0.64 
0.6"1 
0.70 
0.73 
0.76 
0.79 
0.82 
0.85 
0.88 
0.91 
0.94- 
0.97 
1.00 
1.00 
1.00 
1.00 
1.00 

5 i 

0.55 
0.54 
0.54 
0.50 
0.51 
(}.53 
0.54 
0.58 
0.58 
0.58 
(}.58 
0,59 
(}.62 
0,66 
0.69 
0.73 
0.76 
0.80 
0.83 
0.86 
0.90 
0.93 
0.97 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

r _ _ _  

__. 9 ._-- 

0.59 
0.56 
0.54 
0.58 
0.59 
0.62 
0.63 
0.66 
0.63 
0.70 
0.74 
0.80 
0.83 
0.86 
0.90 
0.93 
0.97 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

I 

6 7 8 I 
i 

TET- -772- o.--77- 
0.5 ,I. 0.53 0,55 
0.50 0.51 0.53 
0.51 0.53 0.54 
0.53 0.5~- 0.58 
0.54 0.5{', 0.59 
0.58 0.59 0.62 
0.59 0.62 0.63 
0.59 0.62 0.63 
0.59 0.62 0.63 
0.59 0.63 0.70 
0.63 0.70 {}.'/4 
0.66 0.73 0.78 
0.70 0.77 0.82 
0.74 0.8t 0.85 
0.78 0.85 0.89 
0.81 0.89 0.93 
0.85 0.92 0.96 
0.89 0.96 1.00 
0.93 1.00 1.00 
0.96 1 .(/0 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 
1.00 1.O0 1.00 
1.00 1.00 1.00 
1.00 1.00 1.00 

"1ABM~; F-3 

EX1ENSION ATrACIIf(I) TO EXISTING A75 80 

/ \Hamod 

Agc  

75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
g9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 



TABLE F-4 

MORTALITY RATES ~MALE AGE NEAREST BIRTHDAY 

Issue 
Age 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

Duration 

1 2 3 4 5 6 7 8 

9.53 1 4 . 6 0  19.60 24.97 29.44 34.32 41.78 48.80 
11.40 16.64 22.87 28.77 34.15 39.89 48.34 56.16 
13.52 1 9 . 1 3  2 6 . 6 1  33.20 39.52 46.21 55.72 64.40 
15.94 22.46 30.70 38.25 45.60 53.35 64.01 73.58 
18.71 26.26 35.35 43.95 52.45 61.35 73.23 83.67 
21.88 30.62 40.61 50.35 60.12 70.26 83.39 94.78 
25.51 34.90 46.52 5 7 . 5 1  68.66! 80.09 94.57 107.29 
29.63 40.42 
34.65 46.62 
40.30 53.54 
46.63 61.18 
53.65 69.60 
61.41 79.10 
72.42 89.77 
84.92 104.32 
99.04 117.78 

114.90 134.20 
132.64 152.21 
t43.75 164.35 
155.22 t76.87 

53.12 
60.45 
68.50 
77.33 
87.27 
98.40 

110.78 
124.48 

65.47 
74.20 
83.78 
94.56 

106.64 
120.07 
134.94 
151.33 

78.04 
88.36 
99.99 

113.02 
127.54 
143.63 
156.05 
169.12 

90.90 
t03.10 
116.79 
132.05 
143.63 
156.05 
169.12 
t82.61 

107.18 
121.31 
132.05 
143.63 
156.05 
169.12 
182.61 
196.52 

121.31 
132.05 
143.63 
156.05 
169,12 
182.61 
196.52 
210.85 

9 l0 11 12 13 14 15 

57.45 65.58 74.61 84.52 95.47 107.84 121.31 
65.58 7 4 . 6 1  84.52 95.39 107.67 121.31 132.05 
74.61 84.52 95.39 107.62 121.31 132.05 143.63 
84.52 95.39 107.62 121.31 132.05 143.63 156.05 
95.39 107.62 121.31 132.05 143.63 156.05 t69.12 

107.62 121.31 132.05 143.63 156.05 169.12 182.61 
121.31 132.05 143.63 156.05 169.12 182.61 196.52 
132.05 
143.63 
156.05 
169.12 
182.61 
196.52 
210.85 
225.60 

143.63 
156.05 
169.12 
t82.61 
196.52 
210.85 
225.60 
240.77 

156.05 
169.12 
182.61 
196.52 
210.85 
225.60 
240.77 
256.36 

169.12 
182.61 
196.52 
210.85 
225.60 
240.77 
256.36 
272.37 

182.61 
196.52 
210.85 
225.60 
240.77 
256.36 
272.37 
288.80 

196.52 
210.85 
225.60 
240.77 
256.36 
272.37 
288.80 
305.65 

139.58 
155.97 
173.48 
186.69 
200.31 

169.12 
182.61 
196.52 
2t0.85 
225.60 

182.61 
196.52 
210.85 
225.60 
240.77 

196.52 
210.85 
225.60 
240.77 
256.36 

210.85 
225.60 
240.77 
256.36 
272.37 

225.60 
240.77 
256.36 
272.37 
288.80 

240.77 
256.36 
272.37 
288.80 
305.65 

256.36 
272.37 
288.80 
305.65 
322.92 

272.37 
288.80 
305.65 
322.92 
340.61 

288.80 
305.65 
322.92 
340.61 
358.72 

305.65 
322.92 
340.61 
358.72 
377.25 

322.92 
340.61 
358.72 
377.25 
396.20 

Altained 
16 Age 

132.05 86 
143.63 87 
156.05 88 
169.12 89 
182.61 90 
196.52 91 
210.85 92 

210.85 225.60 93 
225.60 240.77 94 
240.77 256.36 95 
256.36 272.37 96 
272.37 288.80 97 
288.80 305.65 98 
305.65 322.92 99 
322.92 340.61 100 
340.61 358.72 101 
358.72 377.25 102 
377.25 396.20 103 
396.20 415.57 104 
4t5.57 435.36 105 



TABI ,E F-5 

MORTALIi 'V RA'IES FEMALE AC;E NEAI41 ST BII~.'i'III)/\V 

1SSUC 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84. 
85 
86 
87 
88 
89 
9O 

5.01 
6.0t 
7.20 
8.63 

10.32 
12.34 
14,74 
17.58 
21.12 
25.23 
29.98 
35,39 
¢1.53 
49.99 
59.59 
70.43 
82.59 
96.15 
~5.02 
14,35 

7.70 
8.87 

I0,35 
12.39 
i4.81 
17.69 
20.71 
24.64 
29.19 
34.42 
40.36 
47.07 
54.6(/ 
63.00 
74.19 
84.66 
97.28 

111.20 
121.08 
131.45 

I0.44 13.52 
12.38 15.87 
14..68 18.73 
/7.32 22.10 
20,4.3 26./17 
24.09 30.69 
28.36 36.01 
33.26 42.08 
38.86 48.95 
45.t9 56.66 
52.30 65.27 
60.24 74..83 
69.(/5 85.39 
78.78 97.00 
89.47 109.70 

101.18 123.55 
113.94 134.53 
127.80 146.06 
138.76 158.14 
150.23 170.77 

16.24 
19.26 
22.84. 
27.06 
31.97 
3"/.65 
44.13 
51.48 
59.76 
69.02 
79.31 
90.70 

103.24 
I13.12 
123.55 
134..53 
146.06 
158.14 
170.77 
183.95 

19.36 
23,05 
27.42 
32.52 
38.41 
45.16 
52.83 
6[.48 
71.17 
81.96 
93.91 

103.24 
113.12 
/23.55 
134.53 
146.06 
158.14 
170.77 
183.95 
197.68 

24. i5 
28.68 
33.97 
40.08 
47.1/7 
55.01 
63.96 
73.98 
85.13 
93.91 
03.24 
13.12 
23.55 
34.53 
46.06 
58.14 
70.77 
83.95 
97.68 

H1.96 

l)tlra[ion 

28.95 35.02 
~.2~ 41.07 
~(i]33 47.96 
47.30 55.76 
55.20 64.51 
64.[0 74.28 
74.06 85.13 
85.{3 93.91 
93.91 103.24 

1113.24 113.12 
113.12 123.55 
123.55 134.53 
13,1.53 146.06 
I4-6.06 158.14 
158.14 170.77 
170.77 183.95 
183.95 197.68 
197.68 211.96 
2/1.96 226.79 
226.79 242.I7 

41.07 
47.96 
55.76 
64.51 
74.28 
85.13 
93.9l 

103.24 
113.12 
123,55 
134.53 
146.06 
158.14 
170.77 
183.95 
197.68 
211.96 
226.79 
242./7 
258.10 

47.96 
55.76 
64.51 
74.28 
85.13 
93.9I 

t03.24 
113,12 
123.55 
t34.53 
t46.06 
158.14 
170.77 
183.95 
197.68 
211.96 
226.79 
242.17 
258.10 
274.58 

55.76 
64,5 / 
74.28 
i~5.13 
93.91 

i03.24. 
113.t2 
123.55 
134.53 
146.06 
158.14 
170.T/ 
183.95 
197.68 
211.96 
226.79 
242.17 
258.10 
274.58 
291.61 

,,, - - 7 - - r - T T -  ,,~ 
64.57 74.44 85.13 
74..32 85./3 93.91 
~5.13 93 .91  103.24 
93.91 103.24 113.12 

103.24 t13.12 123.55 
/13./2 [23.55 134.53 
123.55 134.53 146.06 
134.53 I46.06 158. i4 
146.06 158.14 17(/.77 
158. I4 170.77 183.95 
170.77 183.95 197.68 
183.95 197.68 211.96 
197.68 211.96 226.79 
211.96 226.79 242.17 
226.79 24-2.17 258.10 
242.17 258.10 274.58 
258.10 274.58 291.61 
274.58 291.61 309.19 
291.61 309.19 327.32 
309.19 327.32 346.00 

93.91 
103.24 
113.I2 
I23.55 
I34.53 
[46.06 
158.14 
f70.77 
183.95 
t97.68 
2/1.96 
226.'79 
242.17 
258.10 
274.58 
291.61 
309.19 
327.32 
346.00 
365.23 

Attained 

86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
9"/ 
98 
99 

100 
101 
102 
103 
104 
10fi 



TABLE F-6 

MORTALITY RATES MALE AGE LAST BIRTHDAY 

Issue 
Age 1 2 3 4 5 

71 10.47 1 5 . 6 2  21.23 26.87 31.79 37.10 
72 12.46 1 7 . 8 8  24.74 30.99 36.83 43.05 
73 14.73 20.79 28.66 35.72 42.56 49.78 
74 17.32 24.36 33.02 41.10 49.03 57.35 
75 20.30 28.44 37.98 47.15 56.29 65.81 
76 23.70 32.76 43.56 53.93 64.39 75.18 
77 27.57 37.66 49.82 61.49 73.35 85.50 
78 32.14 43.52 56.79 69.83 83.20 97.00 
79 37.47 50.08 64.48 78.99 94.18 *~.~o'an n~ 
80 43.47 57.36 7 2 . 9 1  89.17 106.51 124.42 
81 50.14 65.39 82.30 100.60 120.28 137.84 
82 57.53 74.35 92.83 113.35 135.58 149.84 
83 66.91 84.44 104.59 127.51 149.84 162.59 
84 78.67 97.04 117.63 143.14 162.59 175.87 
85 91.98 111.(/5 132.03 160.23 175.87 189.57 
86 106 .97  125.99 147.77 175.87 189.57 203.69 
87 123 .77  143.21 164.72 189.57 203.69 218.23 
88 138.20 158.28 180.09 203.69 218.23 233.19 
89 149.49 170.61 193.50 218.23 233.19 248.57 
90 161 .41  183.60 207.61 233.19 248.57 264.37 

6 7 

45.O6 
52.03 
59.87 
68.62 
78.3t 
88.98 

100.87 
114.24 
126.68 
137.84 
/49.84 
162.59 
175.87 
189.57 
203.69 
218.23 
233.19 
248.57 
264.37 
280.59 

Duration 

8 

52.48 61.52 
60.28 70.10 
68.99 79.56 
78,63 89.95 
89.23 101.50 

101.03 114.47 
114.30 126.68 
126.68 137.84 
137.84 1AnOA l w . . o ~  

149.84 
162.59 
175.87 
189.57 
203.69 
218.23 
233.19 
248.57 
264.37 
280.59 297.23 
297.23 314.29 

9 10 11 

70.10 79.56 
79.56 89.95 
89.95 101.50 

101.50 1 t4.47 
114.47 126.68 
126.68 137.84 
137.84 149.84 
149.84 162.59 
162.59 175.87 

162.59 175.87 189.57 
175.87 189.57 203.69 
189.57 203.69 218.23 
203.69 218.23 233.19 
218.23 233.19 248.57 
233.19 248.57 264.37 
248.57 264.37 280.59 
264.37 280,59 297.23 
280.59 297.23 314.29 

314.29 331.77 
331.77 349.67 

12 

89.95 
101.50 
114.47 
126.68 
137.84 
149.84 
162.59 
175.87 
189.57 
203.69 
218.23 
233.19 
248.57 
264.37 
280.59 
297.23 
314.29 
331.77 
349.67 
367.99 

13 14 15 16 

t01.57 114.58 126.68 137.84 86 
114.49 126.68 137.84 149.84 87 
126.68 t37.84 149.84 162.59 88 
137.84 149.84 162.59 175.87 89 
149.84 162.59 175.87 189.57 90 
162.59175.87 189.57 203.69 91 
175.87 189.57 203.69 218.23 92 
189.57 203.69 218.23 233.19 93 
203.69 218.23 233.19 248.57 94 
218.23 233.19 248.57 264.37 95 
233.19 248.57 264.37 280.59 96 
248.57 264.37 280.59 297.23 97 
264.37 280.59 297.23 314.29 98 
280.59 297.23 314.29 331.77 99 

Attained 

Age 

297.23 314.29 331.77 349.67 100 
314.29 331.77 349.67 367.99 101 
331.77 349.67 367.99 386.73 102 
349.67 1367.99 386.73 405.89 103 
367.99 1386.73 405.89 425.47 104 
386,73 i405.89 425.47 445.47 105 



TABLE F-7 

iVJ()I~tIALI't Y t{ATI~.S--FEMAI.h A ( i E  L A S F  BIR I'HI)AY 

[SStle 
Age 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
9O 

I 

5.51 
6.61 
7.92 
9.47 

11.33 
13.54 
16.16 
19.35 
23.18 
27.61 
32.68 
38.46 
45.76 
54.79 
65.01 
76.51 
89.37 

100.58 
109.68 
119.43 

[)li1 ~lli~lll 

- r - - 7  - -  2 3 _ 4 5 I " - -  - - - -  1 2  7 8 9 1(7 [ l ;  13 

8.28 11.4-I  !4.70 17 .75  21.20 26 .41  31.59 3 8 , 0 4  44.5l 51.86 60.13 69.44 
9.61 1 3 . 5 3  ~7 .30  2/.05 25.24- 31.32 37,28 4 4 . 5 1  51.86 60.13 69.40 79.72 

1/.37 1 6 . 0 0  20.42 24.95 29.97 37 . ( /2  43.8/ 51.86 60.13 69 .4 ( /  79.7l 89.52 
13.60 t8.87 24.09 2 9 . 5 1  35.47 4.3.58 51.25 60.I3 69.4.0 7 9 . 7 1  89.52 98.58 
16.25 22.26 28.38 3 4 . 8 1  41.79 5 1 . 0 4  59.65 69.40 7 9 . 7 1  89.52 9 ° .  o.,,o':° t08.18 
19.20 26.22 3 3 . 3 5  40.89 49.00 59.49 69.08 7 9 . 7 1  89.52 ¢)8.58 I08.18 118.34 
22.67 3( / .81 39.05 ~ ' ,7.81 57.16 68.97 7 9 . 5 9  89.52 98.58 108.18 118.34 129.04 
26.92 36.06 45.5/ 55.62 66.32 79.55 89.52 98.58 108.18 118.34 129.04 140.30 
31.80 42.02 52.80 64.39 76.56 89.52 98.58 108.18 118.34 t29.04 140.30 152.10 
37.39 4.8.74 60.97 74.17 87.93 98.58 108.18 118.34 129.04 140.30 152.10 I64.46 
43.71 56.27 70.05 85.0l 98.58 08.18 118.34 129.04 140.30 152.10 164..4.6 177.36 
50.83 64.64 8 0 . 1 1  96.97 108.18 18.34- 129.04 140.30 152.10 164.46 177.36 190.82 
58.80 7 3 . 9 1  91.19 108.18 118.34 I 29.04. 140.30 ] 152.10 t64.46 177.36 190.82 204.82 
68.59 84-.13 103,35 118.34 129.(/4- 40.30 152.10 I 164.46 177.36 190.82 204.82 219.38 
79.4.2 95 .33  116.62 129.04 140.30 I 52.10 164.46 ] 177.36 190.82 204.82 219.38 234.48 
90.97 107.56 129.04 140.30 152.10 64.46 177.36 I 190.82 204.82 219.38 234.4.8 250.14 

104.24 120.87 140.30 152.10 164.46 I 77.36 190.82 I 204.82 219.38 234-.4.8 250.14 266.34 
116.14 133.28 152.10 164.46 177.36 I 90.82 2(/4.82 I 219.38 234.48 250.14 266.34 283.10 
126.27 144-.5// 164.46 177.36 190.821:04.82 219.38 1234.48 250.14 266.34 283.i0 300.40 
137.09 156.45 177.36 190.82 204.82.jL:19. - 38 234.48125o.14 266.34 283.10 300.4.0 318.26 

. . . . . .  ~-~.~ ,,\ttahlcd 

79.'/8 89.52 98.58 86 
89.52 98.58 108.18 87 
98.58 108.18 i18.34 88 

108.1~ 118.34 129.04 89 
115.34 /29.04 140.30 90 
129.04 140.30 152.10 91 
140.30 t52.10 164.46 92 
152.10 I64.46 177.36 93 
164.46 177.36 190.82 94 
177.36 190.82 204.82 95 
190.82 204.82 219.38 96 
204.82 219.38 234.48 97 
219.38 234.48 250.14 98 
234.48 250.14 266.34 99 
250.14- 266.34 283.1(/ 100 
266.34 283.10 300.40 101 
283.10 300.40 318.26 102 
300.40 318.26 336.66 103 
318.26 336.66 355.62 104. 
336.66 355.62 375.12 105 


