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III .  M O R T A L I T Y  U N D E R  I N D I V I D U A L  
I M M E D I A T E  A N N U I T I E S  

T 
inS report, the latest in a series of intercompany studies of mor- 
tality under individual immediate annuities, covers the experience 
between 1958 and 1963 anniversaries. The last previous report 

(TSA, 1959 Reports, p. 67) covered the experience from 1953 to 1958 
anniversaries. The present study includes the experience on individual 
immediate nonrefund and refund annuity issues of 1931--62. Contracts 
providing for either cash or instalment refund payments and annuities 
with a period certain are classified as refund annuities. 

As in previous studies, the following types of annuities were excluded: 
(a) annuities issued in conjunction with singie premium insurance without 
evidence of insurability or those providing at all times for the payment 
of virtually the entire consideration as a death benefit, (b) supplementary 
contracts, (c) under-average risks with special rate concessions, (d) tem- 
porary annuities, (e) joint and survivor annuities (or annuities to single 
survivors of contracts originally issued on a joint basis), (/) deferred an- 
nuities both before and after the end of the deferred period, and (g) 
annuities under group annuity contracts. 

The age at issue was taken as the age nearest birthday on the issue date 
of the contract (or some reasonable approximation thereto). 

Expected deaths were calculated on the Annuity Table for 1949 Ulti- 
mate without projection and with Projection B, allowing for mortality 
improvement through the period from 1958 to 1963 anniversaries. Ex- 
pected deaths on the 1937 Standard Annuity Table, included in former 
reports, were discontinued. 

The names of the twenty contributing companies and their propor- 
tionate contributions to the experience on nonrefund and refund annuities 
are given in Table A of the Appendix. 

The findings of the present study are based on an experience of 755,520 
contract years and $256,795,103 income years of exposure (a decrease of 
17 per cent and 8 per cent, respectively, from the previous study); 51,222 
contracts involving $16,700,162 of annual income were terminated by 
death. An analysis of the exposures and deaths by sex, type of annuity, 
and duration is given in Table B of the Appendix. Refund annuities ac- 
counted for 63 per cent of the total exposure by amounts of annual income. 
Females accounted for 68 per cent of the refund annuity exposure and 
66 per cent of the nonrefund annuity exposure by amounts of annual 
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i n come .  T h e  d e t a i l e d  exper i ence  s how i ng  exposures ,  a c t u a l  c la ims ,  a n d  

e x p e c t e d  c l a ims  is se t  f o r t h  in  T a b l e  C of t he  A p p e n d i x .  

E X P E R I E N C E  IN RELATION TO T H E  ANNUITY TABLE FOR 1949 ULTIMATE 

( W I T H O U T  P R O J E C T I O N )  

T a b l e s  1 a n d  2 p r e s e n t  t he  m o r t a l i t y  r a t i o s  o n  t he  A n n u i t y  T a b l e  for  

1949 U l t i m a t e  ( a - 1 9 4 9  T a b l e )  for  n o n r e f u n d  a n d  r e f u n d  a n n u i t i e s ,  re-  

spec t ive ly .  T h e  fo l lowing are  t he  m a i n  f ea tu r e s  of t h e  1958-63 expe r i ence :  

T A B L E  1 

INDIVIDUAL IMMEDIATE NONREFUND ANNUITIES 

ISSUES OF 1931 TO 1962 
E X P E R I E N C E  BETWEEN 1958 AND 1963 ANNIVERSARIES 

MORTALITY RATIOS ON ANNUITY TABLE FOR 1949 ULTIMATE 

ATTAINED 
AGES 

Under 50 . . . . . . .  
50--59 . . . . . . . . . .  
60--69 . . . . . . . . . .  
7 0 - 7 9  . . . . . . . . .  
80-84 . . . . . . . . .  
85-89 . . . . . . . . .  
90 and over . . . .  
80and  over . . . .  

All ages. . .  

Under 50 . . . . . .  
50--59 . . . . . . . . .  
60-69 . . . . . . . . .  
70--79 . . . . . . . . .  
80-84 . . . . . . . . .  
85-89 . . . . . . . . .  
90 and over . . . .  
80 and over . . . .  

All ages. . .  

BY NUMBER OF CONTRACTS BY AMOUNTS OF ANNUAL INCOME 

Contract  Years All 
Con- 
t ract  

6 and 
I-2 3-5 Years Over 

Contract  Years 

6 and 1-2 3-5 
Over 

All 
Con- 
t ract  
Years 

Male 

41% 
68 
64 
49 

57 

57% 

66% 
75 
64 
36 

51 

61% 

e18% 
97 

iOl 
lO4 
lO7 
lOO 
lO4 

103% 

158% 
83 
96 

lOO 
lOl 
98 

lOO 

98% 

28% 
77 
56 
33 

44 

54% 

109% 
66  
60 
53 fa 

52 

61% 

326% 
116 
101 
97 
97 
99 
98 

100% 

183~ 
93 
92 
89 
88 
93 
9O 

91~A 

~t 

66 
78 

69 

65% 

Female 

104% 
92 
85 
74 

81 

9O% 

122 
105 
106 
104 
97 

102 

103% 

112 
103 
104 
103 
97 

102 

102% 

33% 89% 
56 85 
56 86 
93. 6.5 

69 78 

' ' 'o~ 60% 82 

144% 12o% 
127 102 
111 102 
110 105 
101 99 
9o 9o 
99 98 

102% 99% 

* Fewer than ten contracts terminated by death.  
Noxx,- -Morta l i ty  ratio in italics where 10-49 contracts terminated by death. 
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1. F o r  al l  c o n t r a c t  y e a r s  c o m b i n e d ,  t h e  m o r t a l i t y  r a t i o s  fo r  m a l e  n o n -  

r e f u n d  a n n u i t i e s  a r e  v i r t u a l l y  l eve l  a t  a t t a i n e d  a g e s  60  a n d  o v e r  b o t h  

b y  n u m b e r  o f  c o n t r a c t s  a n d  b y  a m o u n t s .  T h e  m o r t a l i t y  r a t i o s  for  

f e m a l e s  o n  b o t h  n o n r e f u n d  a n d  r e f u n d  a n n u i t i e s  a r e  a p p r o x i m a t e l y  

l eve l  a t  a t t a i n e d  a g e s  7 0 - 8 9  b y  n u m b e r  a n d  a t  a t t a i n e d  a g e s  6 0 - 8 9  b y  

a m o u n t s .  T h e  m o r t a l i t y  r a t i o s  fo r  m a l e  r e f u n d  a n n u i t i e s  t e n d  to  de -  

c r e a s e  w i t h  a d v a n c i n g  a g e .  

T A B L E  2 

INDIVIDUAL IMMEDIATE REFUND ANNUITIES 
ISSUES OF 1931 TO 1962 

EXPERIENCE BETWEEN 1958 AND 196,3 ANNIVERSARIES 
MORTALITY RAT1OS ON ANNUITY TABLE FOR 1949 ULTIMATE 

ATTAINED 

A6zs 

Under  50 . . . . . . .  
50-59 . . . . . . . . . .  
60--69 . . . . . . . . . .  
70-79 . . . . . . . . . .  
80-84 . . . . . . . . . .  
85-89 . . . . . . . . .  
90 and over . . . .  
80 and over . . . .  

All ages . . .  

Under  50 . . . . . .  
50-59 . . . . . . . . .  
60--69 . . . . . . . . .  
70--79 . . . . . . . . .  
80.-84 . . . . . . . . .  
85-89 . . . . . . . . .  
90 and over . . . .  
80 and  over . . . .  

All ages . . .  

~Y ~NTUMBER OF CONTRACTS BY AMOUNTS NF ANNUAL INCOME 

(?on t rac t  ~ e a r s  ~ ,mtr,nct  ~ ears, 

I t 
0 alld 

1 2 3 -5  Over  

All 
Con- 

tracZ, 
Yearn 

I 
1,2  3 - 5  6 and  

i Over  

All 
C on. 
t r a c t  

Yea r s  

Male 

96 
95 
54 
92 

119 
74 

91r{ 

199% 
108 

87 
96 
69 

118 
89 

95~'~ 

172%! 
93 

119 
110 
103 

97 
97 

100 

173~ 
109 
113 
108 
I01 
96 
98 
99 

1o3~L 

98~ 
85 
91 
66 
79 

109 
75 

s5% 

150~ 
125 
104 

82 
110 
106 

94 

106~  

150~ 
121 
138 
115 
109 
102 
96 

103 

109% 

169~ 
120 
121 
111 
104 
102 
96 

101 

lO7~ 

Female 

167~ 
74 
77 
87 
76 

84 

82% 

1 / o %  
89 

lOl 
112 
91 

147 
lO5 

l o1% 

303% 
149 
120 
104 
108 
104 
93 

102 

103% 

296% * 
147 115% 
112 89 
103 99 
108 78 
103 82 
93 * 

102 77 

103% 9O% 

111% 
77 

107 
96 
95 

20,3 
102 

101~  

3s7% 
147 
118 
lO7 
lO9 
111 
92 

lO5 

lO6% 

3242', 
135 
lO8 
lO7 
lO7 
11o 
93 

lO4 

1057, 

* Fewer than ten contracts terminated by death. 
NOTE. Mortality ratio in italics where 10-49 contracts terminated by death. 
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2. For all ages combined, mortality ratios consistently increase with 
duration. Male nonrefund annuities show very low mortality ratios in 
the first five contract years, particularly at ages 85 and over. 

3. The aggregate mortalhy ratios by amounts of annual income are 
slightly lower than those by number of contracts on nonrefund annui- 
ties, but the reverse is true on refund annuities. 

4. Mortality ratios on nonrefund annuities are generally lower than on 
refund annuities. The difference is greater for males than for females 
and is greater by amounts of annual income than by number of 
c o n t r a c t s .  

T h e  a c c o m p a n y i n g  t a b u l a t i o n  g ives  a n  i n d i c a t i o n  of  t h e  v a r i a t i o n  b y  

c o m p a n y  in t h e  a g g r e g a t e  m o r t a l i t y  r a t i o s  b y  a m o u n t s  of a n n u a l  i n c o m e .  

Percentage points 
below average: 
>20  . . . . . . . . . .  
11-20 . . . . . . . . .  
6-10 . . . . . . . . .  
1 - 5  . . . . . . . . .  

Percentage points 
above average: 

0 - 5  . . . . . . . . .  
6--10 . . . . . . . . .  

11-20 . . . . . . . . .  
> 2 0  . . . . . . . . . .  

Percentage points 
below average: 
>20  . . . . . . . . . .  
11-20 . . . . . . . . .  
6-10 . . . . . . . . .  
1 - 5  . . . . . . . . .  

Percentage points 
above average: 

0 - 5  . . . . . . . . .  
6--10 . . . . . . . . .  

11-20 . . . . . . . . .  
>20  . . . . . . . . .  

MALES 

Number of Proportion of 
Companies Actual Deaths 

FE~UtLZS 

Number of Proportion of 
Companies Actual Deaths 

N onrefund Annuities 

1.8% 
15.7 
9.0 

17.5 

25.2 
16.0 
11.7 
3.1 

1 1.9% 
3 13.2 
3 16.7 
2 5.1 

6 45.0 
2 6.0 
3 12.1 

Refund Annuities 

2 5 .6% 
2 5.3 
1 2.0 
4 39.0 

5 14.1 
21.8 

2.4 
9.8 

i 1.2% 

3 14.2 
4 40.1 

6 18.9 
2 6.0 
4 19.6 
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EXPERIENCE IN RELATION" TO THE ANNUITY TABLE 

FOR 1949 ULTIMATE WlTII PROJECTION B 

The mortality experience under individual immediate annuities during 
the period from 1958 to 1963 anniversaries was also compared with that 
expected on the a-1949 Table with Projection B, assuming decreases in 
mortality from the end of 1950 through the period from 1958 to 1963 
anniversaries. The methods used in the computation of expected deaths 
on this basis are outlined on pages 91-93. Mortality ratios are presented in 
Tables 3 and 4 for nonrefund and refund annuities, respectively. 

T A B L E  3 

INDIVIDUAL IMMEDIATE NONREFUND ANNUITIES 
ISSUES OF 1931 TO 1962 

EXPERIENCE BETWEEN 1958 AND 1963 ANNIVERSARIES 

MORTALITY RATIOS ON ANNUITY TABLE FOR 1949 ULTIMATE 

WlTil PROJECTION B 

ATTAINED 
Aogs 

BY NUMBER OF CONTRACTS BY AMOUNTS OF ANNUAL INCOME 

Contract Years 

6 and 
1-2 3-5 Over 

All 
Con- 
tract 
Years 

Contract Years 

6 and 1-2 3-5 
Over 

All 
Con- 
tract 
Years 

Male 

U n d e r  50 . . . . . . .  * * * * * * * * 
50-59 . . . . . . . . . .  * * 248% 180% * * 371% 208~ 
60---69 . . . . . . . . . .  46% 73% 109 93 31% 122% 129 104 
70-79 . . . . . . . . . .  73 81 108 103 84 72 109 99 
80 a n d  over  . . . . .  59 52 106 102 i 45 54 100 92 

A l l  ages... 61% 65% 107% 102%1 57% 65% 103% 94°~ 

Under 5 0  . . . . . . .  
5 0 - 5 9 .  . .  
5 0 - 6 9 .  . .  
7 0 - 7 9 .  
30 and over . . . .  i 

All  ages  . . . .  

Female 

59% t16% 
6 9  Loo 
71 84 

70% 95% 

168% 157% * 
136 125 36% 
113 111 61 
104 104 71 

106% 105% 64% 

* 164% 136~ 
100% 141 114 

91 119 110 
80 101 100 

87% 105% 102°~ 

* Fewer than ten contracts terminated by death. 
No'rE.--Mortality ratio in italics where 10-49 contracts terminated by death. 



I N D I V I D U A L  I M M E D I A T E  A N N U I T I E S  85 

The mortality ratios on a-1949 Table with Projection B exhibit a 
tendency to decrease with advancing age, except in the case of male non- 
refund annuities at attained ages 60 and over. Except for male nonrefund 
annuities, the mortality ratios in Tables 3 and 4 for all contract years 
combined are substantially above 100 per cent for ages under 80 and at 
or slightly above 100 per cent for ages 80 and over. 

COMPARISONS WITH PREVIOUS STUDIES 

A comparison of the experience under individual immediate annuities 
for successive periods between 1941 and 1963 anniversaries is presented 
in Tables 5 and 6 for nonrefund and refund annuities, respectively. 

TABLE 4 

INDIVIDUAL IMMEDIATE REFUND ANNUITIES 
ISSUES OF 1931 TO 1962 

EXPERIENCE BETWEEN 1958 AND 1963 ANNIVERSARIES 
MORTALITY RATIOS ON ANNUITY TABLE FOR 1949 ULTIMATE 

WITH PROJECTION B 

ATTAINED 
Aozs  

Under 50 . . . . . . .  
50--59 . . . . . . . . . .  
60-69 . . . . . . . . . .  
70-79 . . . . . . . . . .  
80 and over . . . . .  

All ages . . . .  

~nder 50. 
~0-59 . . . . . . . . . .  
50-69 . . . . . . . . . .  
r0-79 . . . . . . . . . .  
30 and over . . . . .  

All ages .... 

BY NUMBER OF CON~.ACTS BY AMOUNTS OF ANNUAL INCOME 

Contract Years 
All 
Con- 
tract 

6 and Years 1-2 3-5 Over 

Contract Years 

6 and 
1-2 3-5 Over 

Male 

All 
Con- 
tract 
Years 

* * 195% 195% * * 1 7 0 %  1 9 2 ~  
161% 226% 106 124 111% 170% 138 136 
108 120 133 126 95 139 155 135 
103 95 118 117 98 113 124 120 
76 92 102 101 77 97 106 104 

98% 101~ 109% 108%1 92% 113% 114% 112~ 

Female 

* * 344% 333~ * * 441% 36g~ 
190% 125% 170 167 130% 126% 167 153 

82 100 134 125 99 86 132 120 
83 109 112 111 107 115 115 115 
87 108 104 104 80 105 107 106 

89% 108% 107% 107% 97% 108% 110% 110~ 

* Fewer than ten contracts terminated by death. 
No~z.--Mortality ratio in italics where 10-49 contracts terminated by death. 



TABLE 5 

COMPARISON OF MORTALITY RATIOS ON INDIVIDUM, IMMEDIATE NONREFUNI) ANNUITIES--MALE 
EXPERIENCE BETWEEN 1941 AN I) 1963 AN N IVERSARIES 

Expected Deaths  Based on Annuity Table fc, r 1949 Ullimate 
" zs.x 

CONTRACT YEARS 1-5 CONTRACT YE~,RS 6 AND {~-ER ALL CONTRACT YEARS 

A T T A ~ D  AGES 
Without Projection 

19g- 1 7- ,?:- "67- 

With 
Projection B Without Projection 

194481- 195438- t953-  58 lO58 63 

With 
Projection B 

! o5 ~-- 58 l 2538 - 

Without Projection 

17)- 19g- 17 - 1738_ 

With 
Projection B 

Under  60 . . . . . . . . . . . . .  
oo 60-69 . . . . . . . . . . . . . . . .  
o~ 70-79 . . . . . . . . . . . . . . . .  

80 and over . . . . . . . . . . .  

All ages . . . . . . . . . .  

All ages adjusted. ,  

146%1 80%t 134~ 5*%4 142~ 
106 I 92 I 113 120 

00 I 88 I 9 8 9 2  64 81 ~ 102 82 

100% 80% 9 5 ~  59% 98°~ 111~ 

9 7 % 1 - - ~ 1  9 3 ~  - - ~ o  - - ~ f ~  108~ 

By Number of Contrac ts 

Under  60 . . . . . . . . . . . . .  128~ 
60-69 . . . . . . . . . . . . . . . .  104 
70--79 . . . . . . . . . . . . . . . .  
80 and over . . . . . . . . . . .  82 

All ages . . . . . . . . . .  93% 

All ages a d j u s t e d .  89% 

61% 
78 
54 

63% 

63% 

130o~ 103%1 131%1 23Z%1 40%' 262% 136~ 99% 
127 89 i ol I 07 I 97 109 120 90 
111 113 I 106 I 101 I t0 ] 108 108 109 
106 93 i 98 i 104 I oo 106 103 90 

101%] 100%] 103% ~33% 107% 109~ 97% 

98%1 100%1 103%] 02% 107% 105%1 95% 

1958- 
63 

By Amounts of Annual hv:ome 

I 
128% 127% 211%i * 225% 

123 90 66% 95 
94 83 78 71 81 

76 96 49 98 

86% 89% 58% 91% 
i 

83% 90% 5 8 %  93% 
i 

73% 
77 
50 

61% 

61% 

148% 
133 
106 
116 

114% 

114% 

19o % 1d % 
128 97 
93 107 

105% I 106% 

lOl% 1o6%] 

334% 
116 
101 
98 

100% 

~0% 379% 141% 
35 1 2 9  123 ] 
31 109 103 
38 1 0 0  110 

)8% 103% 109%' 

37% 103% 109% 

132o~ 169% 141o~ 192% 
97 83 103 93 

105 96 109 103 
97 100 99 102 

100o~, 98% 102~ 102% 

99% 98% 102°~ 102% 

106% 180% 189% 193o~ 214% 
108 115 93 122 104 
1 1 8  93 92 96 99 
91 106 90 107 92 

102% 103% 91% 105%! 94% 

99% 103% 91% 105% 94% 

* Fewer than ten contracts terminated by death. 
Nov.--Mortality ratio in italics where 10-49 contracts terminated by death. 



ATTAI~D AGES 
Without  Projection 

Under 60 . . . . . . . . . . . . .  
60-69 . . . . . . . . . . . . . . . .  
70--79 ................ 
80 and over ........... 

All ages .......... 

All ages adjusted.. 

Under 60 . . . . . . . . . . . . .  
60-69 . . . . . . . . . . . . . . . .  
70-79 . . . . . . . . . . . . . . . .  
80 and over . . . . . . . . . . .  

A]I ages . . . . . . . . . .  

All ages adjusted.. 

CONTRACT YEARS 1-5 CONTRACT YEARS 6 AND OVER ALL CONTRACT YEARS 

1941- 1 9 4 8 -  1953- 1958- 
48 53 58 63 

1953- 1958- 
58 63 

With 
Projection B 

1941- 1948- '  1953- 1958- 
48 53 58 63 

Without  Projection 

1953- 1958- 
58 63 

With 
Projection B 

1941- 1 9 4 8 - :  1953- 
48 53 i 58 

Without  Projection 

1958-  
63 

1953- 1958- 
58 63 

With 
Projection B 

TABLE 5--Continued 

N O N R E F U N D  A N N U I T I E S - - F E M A L E  

By Number of Contracts 

118% 98% e42% 
98 83 93 
90 75 90 
87 61 66 

93% 73% 83% 

90% 70% 81% 

214% 263% 238% 137% 121% 146% 134% 156% 152% 128% 
81 98 90 122 109 97 122 102 136 113 
81 93 88 113 109 101 105 105 113 108 
77 68 79 110 101 96 102 97 104 107 

80% 86%i 85% 113% 104% 97% 103% 99% 106% I09% 

8 0 % 8 4 %  85% 111% 103% 97% 103% 99% 106% 107% 

114% 165% 154% 176% 174~, 
102 96 112 102 125 
105 100 103 104 111 
99 95 102 96 104 

101% 97% 102% 99% 1059 

100% 96% 102% 98% 1059 

By Amounts of Annual Income 

t 
110% 94%I 111%] g07%1 118% 235% 175% 112%[ 101%1 13e% I 108% 
104 I 93 { 90 66 [ 114 I09 I g7 I 127 [ 92 

"" ' 86 7: ', 89 77 124 [ 112 t 100 I 111 1104 100 ! J a  h 
7o 1 63 I , 75 [ 66 77 I[ I02 I 101 I 07 I 99 [ 98 

95%1, . . . .  73%J 77% 73%1 79%1 77%1 113%1 105%1 97%1 102%1 99% 

90%1 71%1 76% 73%[ 77%1 77%1 106%1 103%1 97%1 102%1 99% 
I 

151%] 148%] 106% 
141 11I I 104 
119 I 119 I 106 
101 99 98 

105% 103% 100% 

103%] 160% 110% 
8 7 1 1 0 2 1 9 2  
98 1102 1102 
9 5 1 9 8 1 9 6  

96% 99%[ 9 8 %  

95% 99% 97% 

182% 
114 
110 
iO0 

lO2% 

lO2% 



TABLE 6 

COMPARISON OF MORTALITY RATIOS ON INDIVIDUAL I M M E D I A T E  REFUND A N N U I T I E S - - M A L E  

E X P E R I E N C E  BETWEEN 1941 AND 1963 ANNIVI~RSARIES 

Expected Deaths Based on Annuity Table ff, r 1949 Ultimate 

CONTRACT YEARS I-5 CONTRACT YEAR5 6 ,AND OVER ALL CONTRACT YEARS 

With Without Projection With With 
ATTAINED AGES Without Projection Projection B Projection B Without Projection Projection B 

oo Under 60 ............ 
o~ 60---69 ............... 

70---79 ............... 

80 and over ......... 

All ages ......... 

All ages adjusted. 

Under 60 . . . . . . . . . . . .  
60-69 . . . . . . . . . . . . . . .  
70-79 . . . . . . . . . . . . . . .  
80 and over . . . . . . . . . .  

All ages . . . . . . . . .  

All ages adjusted. 

'7? 17:- '71- '7~- 195,,_ t0~,_ 
58 

1941- 1948 1953 1958 
48 53 58 ~ 

i953 1958- 
58 0,3 

19g_ 17:- 173_ ,?:_ I~5~- 1958- 63 

By Number of Contra:t~ 

I 
135% 136% 185% 170%1 197% 192% 
126 t121 t112 I102 i119 1114 
108 1110 1117 t 9o [122 I 98 
104 94 75 83 76 86 

114% 110%-105----~c ---93°fc -?09-~ 100% 

112~i-lO8% l O 3 % - - ~ o ; ~ 7 ~ o  

148% 128% 134% 102% 143% 
136 t 128 I 140 I !19 I 149 ! 
121 [ 1 2 2 1 1 2 0 1 1 1 0 1 1 2 4  
109 97 101 ~07__. !72 _ 
12°%1 111%1 111~1 '~"%1 114% 
115% 107% 1~)% i(,4% l l l / o  

116% 142%i 130% 142% 115% 
133 132 I 126 134 i 113 
118 118 1 2 0  119 108 
102 108 1 97 100 99 

109% 118% 111% 111% 103% 

109% 113%1 107% 109% 103% 

152% 131% 
142 126 
124 117 
101 101 

114% 108% 

'i 111% 108% 

By Amounts of Annual INcome 

166% 215% 241% 
124 140 114 
118 110 110 
100 109 92 

117% 122% 108% 

114% 119% 108% 

178% I 127% 257~ 144% 170cfc 154% t25% 190%[ 142% 
102 121 114 159 138 134 t138 142 155 
98 t14 t07 139 128 117 i i15 122 124 
86 94 89 121 100 107 . i03 _i°8 106 

96% 112% 103% 136~ 116% 114%' I 1(©% i17~ 114% 
i 

96% 111c~ 103% 1 2 9 ~ - l ~ c  ;13% 109% 16%! 114% I 

168% 171% 189%1 126% 201%! 
145 139 129 I 121 136 I 
133 124 116 1 1 1  120 
116 101 105 101 107 

130% 117% 113% 107% 116% 

t25% 113% 112% 107% 115% 

143% 
135 
120 
104 

112% 

112% 

NoTE.--Mortality ratio in italics where I0-49 contracts terminated by death. 



TABLE 6--Continued 

REFUND ANNUITIES--FEMALE 

CONTRACT YEARS I-5 CONTEACT YEARS 6 AND OVEn ALl, CONTRACT YEAnS 

With With With 
ATTAItNED AOES Without Projection Projection B Without Projection Projection B Without Projection Projection B 

By Number of Contracts 

Under60 . . . . . . . . . . . . .  136c~ 93% 104~ 
oo 60-69 . . . . . . . . . . . . . . . .  114 125 100 
,o 70--79 . . . . . . . . . . . . . . . .  106 95 82 

80 and over . . . . . . . . . . .  108 96 72 

Allages . . . . . . . . . .  ll0°~ 102% 82°~ 

Allagesadjusted,. 109°~ 101% 82%; 

Under60 . . . . . . . . . . . . .  147% 92% 92% 
60-69 . . . . . . . . . . . . . . . .  119 [ 135 [ 106 i 
,o-79 . . . . . . . . . . . . . . . .  I 1 1 , ,  
80and over . . . . . . . . . . .  82 ! 

All ages . . . . . . . . . .  111% 103% 101%! 

All ages adjusted.. 110% 102% 101% 

149o7o 111% 16~  172% 
82 106 91 127 
91 85 99 118 
98 73 101 i10 i 

i 

I 
93% 85% 100% 117%1 

93% 84% 100% 113%] 

172% 160~ 171% 171~ 
125 113 120 120 
114 110 104 115 
107 101 102 102 

112% 105~ 103% 107~ 

1o9% 104~ 103% 106o~ 

194% 156~ 152% 
134 122 125 
112 115 111 
104 I10 106 

107% 115~c 111% 

107% 112% 108% 

151~' 166% 
111 112 
108 103 
100 102 

lO4~ lO3% 

I03~ 103% 

1 6 1 ~  188% 
118 125 
113 I11 
101 104 

106% 107% 

lO8%i lO7% 

By Amounts of Annual Income 

113%1 98%1 128% 179% 186% 
119 122 I 108331112 1 9 3  120 

96% _ 106 
92 105_~ 102% 120% i13% 

96% 104% 102°~ 117% 110% 

179% 186%1 183% 179% 
122 1119 1118 1118 
122 I 120 I 112 I 107 

104108% 105 ! 06 114 

120% 113% 106% 

117% 11o% lO7% lO6% 

196% I 204% 167% I 1~% 1~%J 
125 1132 1121 1122 115 I 
1 1 7 1 1 1 5 1 1 1 8 1 1 1 6  113 I 

106 105 107 113 I • .!03 

110% 110% 118% 112% 107 'o 

109% 11o% 115%1 11o% lO7% 

157%1 178%1 179% 
108 [ 122 I 120 
107 I 117 I 115 
11.~% 104 106 

110~o 110% 

1o5% lO9~o1 11o% 



90 COMMITTEE ON MORTALITY--ORDINARY 

The tables show mortality ratios on the a-1949 Table without projec- 
tion and with Projection B. Since exposures were not available to calculate 
exact expected deaths for the period between 1941 and 1948 anniversaries, 
the expected deaths previously calculated on the 1937 Standard Annuity 
Table were converted to the a-1949 Table by assuming that  the ratio of 
expected deaths on the two tables in each age-duration group was the 
same as that which was available from the study for the period between 
1953 and 1958 anniversaries. 

Since the distribution of the exposures by attained age and duration 
has changed markedly from the earlier to the later periods, "adjusted" 
mortality ratios were computed for all ages combined. The adjusted ratio 
for all ages combined within a particular duration group is the weighted 
average of the ratios for component age groups, the weights being the 
corresponding expected deaths in the 1958.63 experience. These adjusted 
ratios in effect represent what the mortality ratios for all ages combined 
would tl~ve been if the distribution of exposures by the four attained age 
groups had been the same in the earlier periods as in the 1958-.63 period. 

The following comments are based on the mortality ratios on the 
a-1949 Table without projection for all contract years combined: 

Male nonrefund.---Though the ratios by number of contracts for all 
ages combined have leveled off over the last three study periods, there 
has been continued improvement in mortality at ages 60-79. The ratio 
by amounts of annual income at ages 60-69 declined markedly in the 
1958-63 period; the ratio at ages 80 and over also declined as compared 
with 1953-58, but was about the same as in 1948-53. 

Female nonrefund.--Ratios at ages 60 and over, both by contracts and 
amounts, increased in 1958-63 over 1953-58 to a level about equal to that 
in 1948-53. 

Male refund.--Ratios at ages under 80, both by number and amounts, 
were lower in 1958-63 than in any preceding period. 

Female refund.--Ratios by number in 1958-63 were about the same as 
in 1953-58. Ratios by amounts dropped slightly at ages under 80. 

On the whole, there has been little change in the level of annuitant 
mortality over the last 10-15 years. 

SELECT MORTALITY 

In order to assemble a substantial volume of data in the select period, 
Tables 7 and 8 were prepared by combining the experience by amounts 
of annual income from 1948 to 1963 anniversaries on nonrefund and re- 
fund annuities, respectively. The effect of self-selection by both male and 
female buyers of nonrefund annuities was marked; it persisted in some 
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degree for 3-4 contract years at ages 60-69, for at least 5 contract years 
at ages 70-79, and for an apparently even longer period at ages 80 and 
over. Self-selection had a much smaller effect on the experience under 
refund annuities, and mortality generally reached the ultimate level after 
the second contract year. 

IMPROVEMENT RATES AND PROJECTION FACTORS 

ACCORDING TO PROJECTION n 

Expected deaths on the a-1949 Table with Projection B were calculat- 
ed from those on the a-1949 Table without projection by multiplying the 
latter by projection factors reflecting the improvement in mortality, 

T A B L E  7 

INDIVIDUAL IMMEDIATE NONREFUND ANNUITIES 
ISSUES OF 1931 TO 1962 

EXPERIENCE BETWEEN 1948 AND 1963 ANNIVERSARIES 
MORTALITY RATIOS ON ANNUITY TABLE FOR 1949 ULTIMATE 

By Amoun t s  of Annual  Income 

ATTAINED 
AGES 

Under  50 . . . . . . .  
50-59 . . . . . . . . . .  
60-69 . . . . . . . . . .  
70-79 . . . . . . . . . .  
80 and over . . . . .  

All ages . . . .  

CONTRACT YEARS 

ALL 
YEARS 

6 and 
2 3 4 5 1-5 Over 

Male 

* * * * * * 143% 237~ 
* * * * 97% 162 140 

3v~ ' 65v~v  76% [39% 105% 93 114 106 
80 57 95 60 94 77 110 102 
51 56 80 71 81 69 100 96 

70% 58% 86% 74% 89% 7 6 ~  104% 99c~ 

Female 

Under  50 . . . . . . .  ; *2% 
50-59 . . . . . . . . . .  
60-69 . . . . . . . . . .  

70-79 . . . . . . . . . .  48 59% 80 and over . . . .  66 

All ages . . . .  

: 1~20~o i 7  ° * * * 175% • 93% 118% 110 
63% I 65 I 147% I 81 I 104 98 
84 I 78 I 97 [ 76 I 1 

97 47 80 71 69 07 102 

67% 78% 75% 89% 74% 101% 98% 

* Fewer than ten contracts terminated by death. 
NorE.--Mortality ratio in italics where 10-49 contracts terminated by death. 
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according to Projection B, through the period covered by the present 
study. 

In calculating the projection factors, the assumptions detailed in the 
paper, "A New Mortality Basis for Annuities" (TSA, I, 424), were fol- 
lowed. Briefly, it was assumed that the mortality rates of the a-1949 
Table continued throughout the calendar year 1950 and that the first 
decrease in mortality occurred at the beginning of 1951. Since the present 
study covers the period from 1958 to 1963 anniversaries, the average 
improvement was assumed to be 

- - ' i -~ )  + ( 1  -- 1--O-OJ Jq-5 t=~9 (1 
± r e ,  s= 1 s:.v-,.o 

- ] - o - 6 /  ' lOLk 

T A B L E  8 

INDIVIDUAL IMMEDIATE REFUND ANNUITIES 
ISSUES OF 1931 TO 1962 

EXPERIENCE BETWEEN 1948 AND 1963 ANNIVERSARIES 
MORTALITY RATIOS ON ANNUITY TABLE FOR 1949 ULTIMATE 

By Amoun t s  of Annual  Income 

ATTAINED 
ACES 

Under  50 . . . . . .  
50-59 . . . . . . . . .  
60-69,.  
70-79 . . . . . . . . .  
80 and over . . . .  

All ages . . .  

CONTRACT ~rEARS 

2 3 4 

Male 

6 and 
5 I-5 Over 

ALL 
YEARS 

* I * * * * 223% 217% 218~ 
121~ 303% 190% 169'~ 189% 193 147 159 
103 ] 119 127 128 124 119 137 130 

79 ] 113 117 106 113 106 120 117 
76 [ 98 105 98 92 94 104 103 

I ....... 108% 87% 116% 118% 111% 110% 113~  112~ 

Female 

Under  50 . . . . . .  ~7% 1;7~ 
50--59 . . . . . . . . .  
60-69 . . . . . . . . .  101 I 89 
70-79 . . . . . . . . .  90 I 99 
80 and over . . . .  6 1  8 6  

All ages . . . .  82% 93% 

1*1%,1 114%96 281% 242% 
133 [ 110 169 [ 149 118 [ 116 

100 91 A_~___ 

100% 109% 108% 

70% 112% 
117 112 
110 108 
112 91 

* Fewer than ten contracts terminated by death. 
N o v . - - M o r t a l i t y  ratio in itallcs where 10-49 contracts terminated by death.  
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where S~ is defined as the annual rate of decrease in the mortality rate, 
expressed in per cent. 

As a practical matter, the formula 

~[( ~L, 1 - i-¢6/s, "?~,- 19~0 + ( 1 - ~ ¢ 6 j  sz hl~O3-,9~olj 

was used to represent the average improvement factor for the experience 
from 1958 to 1963 anniversaries. While it would have been desirable to 
apply projection factors separately to each calendar year's experience, the 
form of the data precluded such a procedure. 

The accompanying tabulation shows the annual rates of improvement 
in mortality according to Projection B and the projection factors which 
were applied to expected deaths for the 1958--63 experience. Factors at  
ages not shown were calculated by interpolation. 

PROJECTION B IMPROVEMENT FACTORS 

Rate of De- Reduction in 
Attained crease per Year Mortality Rate 

Age in Mortality from 1950 
Rate Sz through 1958-63 

10-50 . . . . .  
60 . . . . . . . .  
65 . . . . . . . .  
70 . . . . . . . .  
75 . . . . . . . .  
80 . . . . . . . .  
85 . . . . . . . .  
90 . . . . . . . .  

1.25% 
1.20 
1 . 1 0  
0 . 9 5  
O. 75 
0 . 5 0  
0 . 2 5  
0 . 0 0  

12.33% 
11.87  
10.93 
9 .51  
7 .58  
5 .12  
2 . 5 9  
0 . 0 0  



A P P E N D I X  
TABLE A 

C O N T R I B U T I N G  C O M P A N I E S  

P R O P O R T I O N  OF T O T A L  E X P O S U R E S  C O N T R I B U T E D  B Y  E A C H  

NONltEFIYND A~,rt,,VOITIES REFLrICD ANNUITIES 

co,,~A~ Manes I remale~ M.l~ I Fem~es 

tCra°c~ Amounts  tCra°c~ Amoun t s  Con- mo Con- A o t rac t s  A unts  t rac ts  m unt~ 

Equ i t ab l e ,  N . Y  . . . . . . . . . .  1 9 9 % [  1 5 0 ~ : [  2 5 4 %  / 195%1 32,2°~ 2 7 , 2 %  3 4 9 %  2 6 9 %  
P r u d e n t i a l  . . . . . . . . . . . . . .  8 1  1 0 0  5 3  6 9  4 4  4 7  4 6  5 8  
John  H a n c e c k  M u t u a l  . . . .  7 .3  7 0  6 , 3  7 .1  6 9  I 7 0  [ 5 5  [ 6 4  
New York  L i l e  . . . . . . .  7.2 ] 0 4  I 9 1  [ 8 4  I 5 8  5 6  ] 8 5  8 3  
M a s s .  M u t u a [  . . . . . . . . . . .  i 6 I ~ 6 2  ; 6 6  ' 7 .1  ' 
M u t u a l L i f e ,  N .Y  . . . . .  5 . 9  , 6 9  51  s 8  ~/5 / ~ ~ I ~ 
N o r t h w e s t e r n  M u t u a l .  I 4 2  4. 5 5  4 5  6 0  [ 5 0  4 9  I , t 7  7 
M e t r o p o l i t a n  . . . . . . . .  5 2  ' ~ ~ 3 3  4 0  4 5  ) 5 6  4 2  I 6 7  

C o n n . M u t u a l  . . . . . . .  4 6  7 2  4 . 5  5 9  5 8  7 2  4 5  3 9  
Ae tna  Life  . . . . . . . . .  
P e n n  M u t u a l  . . . . . . . . . .  
T r a v e l e r s  . . . . . . . . . . . . . .  
N e w  E n g l a n d  M u t u a l . . .  
Sun Li fe  C a n a d a  . . . . . . .  
Phoen ix  ~ u t u a l . .  
N a t i o n a l  Life  . . . . . . . . . . .  

C a n a d a  Life . . . . . . . . . . . .  

P r o v i d e n t  M u t u a l  . . . . . . .  
Conn .  Genera l  . . . . . . . . . .  
Union  Cent ra l  . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . .  

4 2  
3 . 8  
3 4  
3 1  
3 . 0  
2 5  
2 . 4  
2 .2  
1 9  
1.9 
1 .8  

100. O ~  

3 8  
3 4  
4 0  
2 2  
2 ,7  
2 3  
2 , 6  
4 5  
1 8  
2 6  
1 9  

10oo% 

3 4  
5 .5  
3 ,4  
3 .7  
2 . 2  
2 6  
2 . 0  
0 . 8  
2 6  
1 .8  
1.7 

I 0 0 , 0  ( 

3 6  4 0  3 3  
4 5  4 5  4 0  
4 . 3  1 6  2 9  
3 2  2 3  
2 1  2 2  
2 5  2 0  1 7  
2 . 9  2 . 0  2 0  
1 3  1 8  3 3  
2 3  1 7  1 8  
2 1  1 7  1 9  
2 0  2 6  2 .5  

100 ,0%[  1 0 0 . 0 %  I 0 0 . 0  ( 

3 7  
4 4  
1 0  
2 3  
1 ,9  
1 6  
2 0  
0 9  
1 9  
2 0  
2 3  

1 0 0 . 0 %  

3 5  
3 8  
2 . 0  
2 0  
2 . 0  
I 4 
2 5  
1 9  
1 .8  
2 0  
2 5  

too.o% 
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TABLE B 

EXPOSURES AND DEATHS UNDER INDIVIDUAL IMMEDIATE ANNUITIES 
ISSUES OF 1931 TO 1962 

EXPERIENCE BETWEEN 1958 AND 1963 ANNIVERSARIES 

CONTRACT YEARS 

Males: 
1 - 5  . . . . . . . . . . . . . . .  

6 and over . . . . . . . . .  

All contract years, 

Females: 
1-5 . . . . . . . . . . . . . . .  
6 and over . . . . . . . . .  

All contract years, 

Males: 
1-5 
6 and over. 

All contract years. 

Females: 
1-5 
6 and over. 

All contrast years. 

NONREF'UND ANib~UITIES 

Number of Amounts of 
Contracts Annual Income 

I~E F U ~  ~NNb~I T lag S 

Number of 
Contracts 

Amounts of 
Annual Income 

Exposures 

10,980 $ 9,140,315 21,759 $ 14,230,090 
48,895 22,336,476 109,607 37,768,593 

59,875 $,31,476,791 131,366 $ 51,998,683 

16,962 $11,810,584 34,415 $ 19,033,530 
169,738 50,603,547 343,164 91,871,968 

186,700 ~62,414,131 377,579 $110,905,498 

Deaths 

353 $ 341,364 846 $ 594,458 
4,464 2,112,421 8,293 2,983,059 

4,817 $ 2,453,785 9,139 $ 3,577,517 

487 $ 350,176 887 $ 518,281 
13,532 4,064,108 22,360 5,736,295 

14,019 $ 4,414,284 23,247 $ 6,254,576 
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TABLE C 

I N D I V I D U A L  I M M E D I A T E  A N N U I T I E S  

ISSUES OF 1931 TO 1962 

E X P E R I E N C E  B E T W E E N  1958 A N D  1963 A N N I V E R S A R I E S  

N O N R E F U N D - - M A L E  L I V E S  

E x p e c t e d  D e a t h s  o n  a - 1 9 4 9  U l t i m a t e  T a b l e  

ATTAINED 
AGEs BY 

COI¢'InACT 
YEAR 

Year 1 : 
00-49 . . . . . .  
50-59 . . . . .  
60--69 . . . . . .  
70--79 
80 and over ' 

All ages. 

Year 2: 
0 0 4 9  
50.59 . . . . . .  

60-69 . . . . .  [ 
711- 79 . . . . . .  
80 and o v e r ]  

A!I ages. I 

Year 3: 
00-49 . . . . . .  
50-59 . . . .  
60--69 . . . .  
70-79 . . . . . .  
80 and over. 

All ages . . .  

Year 4: 
00-49 . . . . . .  
50-59 . . . . . .  

6 0 - 6 9  . . . . . .  

70-79 . . . . . .  
80 and over. 

.All ages . . ,  

Year 5: 
00-49 . . . . .  
50-59 . . . . . .  
60-69 . . . . . .  
70-79 . . . . . .  
80 and over. 

All ages... 

Years I-5: 
00-49 ...... 
50-59 . . . . . .  

60-69 . . . . . .  
70-79 . . . . . .  
80 and over. 

All ages . . .  

Years 6 and 
over: 

00-49 . . . . . .  
50-59 . . . . . .  
60-69 . . . . . .  
70-79 . . . . . .  
80 and over.,  

All ages. .  ,' 

All years: ! 
00-49 . . . . . .  
50-59 ...... 
60-69 . . . . . .  
70-79 . . . . . .  
80 and over. 

.All ages . . .  

EXPOSURES ACTUAL DEATHS EXi~ECTED DEATHS MOR' 
R; 

Num* 
ber of 
Con- 
tracts 

31 
200 
976 
899 
389 

2,495 

31 
156 
824 
781 
403 

10g 

Nurn- Num-  ' Amounts Number Amounts ber of 
Amounts her of of Annual of Con- of Annual Con- 
of Annual Con- Income tracts Income Income tracts  tracts 

Amounts 
of 

Annual 
Income 

$ 24,374 0 $ 0 .08 $ 91 * * 
104,551 0 0 2.21 1,235 * * 
678,456 10 6,107 23.39 16,553 43% 37% 
930,304 35 51,409 46.05 48,68l 76 106 
515,969 26 24,806 45.90 60,740 57 41 

$ 2,253,654 71 $ 82,322 117.63 $ 127,300 60% 65% 

$ 18,027 0 $ 0 .07 $ 
71,962 0 0 175  847 

351,495 8 2,423 2023  13,842 
738,4~5 23 16,098 3987 38,550 
476,810 28 27,423 48.75 : i  58,472 

$ !,856,7o0 ~9 t$ 45,944 1 1 o  67 i 1 1 1  770 

68 : : 

~7'° 4?" 

59~  46% 
83 70 
53 43 

65~  r-, 53 :o 

20 $ 8,419 0 $ 0 .06 $ 34 
131 60,285 1 283 1.48 716 
690 390,482 10 4,514 1707 9,830 
780 783,147 34 28,971 40.82 41,161 
431 : 444,868 28 25,102 53 06 i 58,339 

2,052 ~'$ 1,687,201 73 $ 58,870 112.49 $ 110,080 

17 $ 8 ,982 0 $ 0 .06 $ 38 * * 
120 56,915 0 0 1.36 677 * * 
666 352,155 17 i 21,922 16.44 8,784 103~ 250% 
811 737,606 31 [ 19,615 42.81 39,502 72 50 
498 490,871 26 ] 29,583 61.65 64,958 42 46 

2,112 , $ 1,646,529 74 !$ 71,120 122.32 $ 113,959 60% 62% 

11[ $ 7,372 0 ~ 0 .03 $ 33 ~ : 
I01 48,281 0 0 1.16 574 
612 ~ 301,175 5 2,239 15.32 7,609 * * 
864 816,516 32 34,355 45.55 44,316 70% 78% 
538 522,878 39 46,514 68.51 70,343 57 66 

2,126 $ 1,696,222 76 | 83,108 130.57 $ 122,875 58% 68% 

110 $ 67,174 0 $ 0 .30 $ 264 * * 
708 341,994 1 283 7.96 4,049 * * 

3,768 2,273,763 50 37,205 92 45 56,618 54% 66% 
4,135 4,005,988 155 150,448 215.10 212,210 72 71 
2,259 2,451,396 147 153,428 277.87 312,852 53 49 

10,980 9,140,315 353 $ 341,364 593.68 $ 585,993' 59% 58% 

417 $ 108fl24 6 $ 1,878 1.52 $ 446 * * 
1,612 429,137 42 16,205 19.23 4,971 Z18% 326% 
7,580 2,718,236 181 79,317 186.52 68,482 97 116 

18,136 8,319,987 1,024 479,122 1,018.62 472,059 101 101 
21,150 10,760,392 3,211 1,535,899 3,087.76 i 1,572,875 104 98 

48,895 $22,336,476 4,464 $2,112,421i  4,513.65 |2,118,833 103% 100% 

527 $ 175,898 6 $ 1,878 1.82 ~ 710 * ' * 
2,320 771,131 43 16,488 27,19 9,020 ! 158~c, 183% 

11,348 4,991,999 231 116,522 278.97 125,100 83 93 
22,271 12,325,975 1,179 629,570 1,233.72 684,269 96 92 
23,409 13,211,788 3,358 1,689,327 3,365.63 1,885,727 100 90 

59,875 $31,476,791 4,817 $2,453,785 4,907.33 $2,704,826 98~  91% 

* Fewer than ten contracts terminated by death. 
NoTz . - -Mor td i ty  ratio in italics where 10-49 contracts terminated by death. 



T A B L E  C--Cont inued  

N O N R E F U N D - - F E M A L E  LIVES 

EXPOSURES ACTUAL DEATHS EXPECTED DEATHS MORTALITY 
RATIO 

ATYAINED 
AGES BY 

Co~rr~c'r Num- Amounts Num- Amounts Number Amounts Num- Amountl 
YZAR her of her of Con- of Annual of Annual of Con- of Annual her of of 

tracts Income Con- Income tracts Income Con- Annual 
tracts tracts Income 

00.-49 . . . . . .  36 $ 24,812 1 $ 156 05  $ 58 * * 
50-59 . . . . . .  243 145,365 1 554 1.31 766 * * 
60-69 . . . . . .  1,424 1,014,745 5 1,905 18.59 13,563 * * 
70-79 . . . . . .  1,601 1,506,648 24 : 21,293 54.61 53,450 44% 40% 
80 and over 500 536,852 24 ) 31,530 42.38 45,645 57 69 

Year 1: 

All ages... 3,804 $ 3,228,422 

Year 2: 
00-49 . . . . . .  26 $ 14,814 
50--59 . . . . . .  185 110,291 
60-69 . . . . . .  1,155 693,957 
70-79 . . . . . .  1,440 1,150,087 
80 and over. 527 526,489 

All ages... 3,333 $ 2,495,638 

Year 3: 
00--49 . . . .  25 $ 11,390 
50--59 . . . . . .  156 100,766 
60-69 . . . . . .  1,003 519,978 
70-79 . . . . . .  1,410 988,475 
80 and over. 553 502,573 

Allages. . .  3,147 $ 2,123,182 

Year 4: 
00-49 . . . . . .  22 $ 9,817 
50-59 . . . . . .  134 85,303 
60.--69 . . . . .  974 464,942 
70--79 . . . . . .  1,541 954,348 
80 and over  621 514,340 

All ages... 3,292 $ 2,028,750 

Year 5: 
00-49 . . . . . .  16 $ 6,932 
50-59 . . . . . .  114 75,876 
60-69 . . . . . .  920 424,747 
70-79 . . . . . .  1,646 868,731 
80 and over. 690 558,306 

All ages... 3,386 $ 1,934,592 

Years 1-5: 
00-49 . . . . . .  125 $ 67,765 
50-59 . . . . . .  832 517,601 
60-69 . . . . . .  5,476 3,118,369 
70-79 . . . . . .  7,638 5,468,289 
80 and over  2,891 2,638,560 

All ages... 16,962 $11,810,584 

Years 6 and 
over: 

00'-49 . . . . . .  698 $ 204,486 
50-59 . . . . . .  2,414 846,894 
60-69 . . . . . .  16,733 5,326,915 

55 $ 55,438 116.94 $ 113,482 47% 49% 

1 $ 1,281 .04 $ 32 * * 
1 900 .99 572 * * 

13 5,602 15.48 9,460 84% 59% 
4 3  31,835 49.82 40,740 86 78 
37 ~ 31,389 46.00 45,790 80 69 

95 iS 71,007 112.33 $ 96,594 85% 74% 

1 IS 108 .04 $ 24 * * 
1[ 187 .85 522 * * 

13 ' 3,337 13.79 7,328 94% 46% 
42 31,324 49.04 35,884 86 87 
49 47,377 50.05 45,681 98 104 

106 | 82,333 113.77 $ 89,439 93% 92% 

2 $ 2,246 
2 561 

16 7,494 
46 24,775 
50 44,099 

116 $ 79,175 

0 $ 0 
0 0 
13 7,121 
60 30,153 
42 24,949 

115 $ 62,223 

.03 $ 21 : : 

.74 467 
13.58 6,633 118% 113% 
53,86 34,763 85 71 
57.36 48,238 87 91 

125.57 $ 90,122 92% 88% 

02 , 13 : : 
.61 418 

12.92 6,135 101% 116% 
57.12 31,082 105 97 
66.35 55,059 63 45 

137.02 $ 92,707 84% 67% 

5 $ 3,791 .18 $ 148 * * 
5 2,202 4.50 2,745 * * 

60 25,459 74.36 43,119 81% 59~o 
215 139,380 264.45 195,919 81 71 
202 179,344 262.14 240,413 77 75 

487 i$ 350,176 605.63 $ 482,344 80% 73% 
l 

0 $ 0 
19 6,497 

290 94,841 

1.34 $ 400 * * 
12.82 4,505 148% 144% 

237.47 74,910 122 127 
70"--79 . . . . . .  63,193 18,515,097 2,528 775,099 2,400.79 698,389 105 111 
80 and over. 86,700 25,710,155 10,695 3,187,671 10,455.52 3,205,348 102 99 

All ages... 169,738 $50,603,547 13,532 $4,064,108-13,107.94 $3,983,552 103% 102% 

All years: 
00-49 . . . . . .  823 $ 272,251 5 $ 3,791 1.52 $ 548 * * 
50-59 . . . . . .  3,246 1,364,495 24 8,699 17.32 7,250 139% 120% 
60-69 . . . . . .  22,209 8,445,284 350 120,300 311.83 118,029 .A12 102 
70-79 . . . . . .  70,831 23,983,386 2,743 914,479 2,665.24 894,308 103 102 
80 and over. 89,591 28,348,715 10,897 3,367,015 10,717.66 3,445,761 102 98 

All ages... 186,700 $62,414,131 [14,019 $4,414,284 13,713.57 $4,465,896 102% 99% 
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T A B L E  C - - C o n t i n u e d  

R E F U N D - - M A L E  LIVES 

ATTAINXD 
AGES BY 

CO~¢TEAC'r 
YEAR 

Year 1 : 
0-49 . . . . . . .  

50-~.59 . . . . . . .  
60--69 . . . . . . .  
70--79 . . . .  
80 and over. 

All ages. . .  

Year 2: 
0-49 . . . . . . .  

50-59 . . . . . .  
60--69 . . . . . .  
70-79 . . . . .  
80 and over 

All a g e s  : 

') ear 3: 
0-49 . . . . . . .  

50-59 
60 69. , , 
70,-79 . . . . . . .  
80 and over 

An ages. . .  

Year 4: 
0-49 . . . . .  

50-59 . . . . . . .  
60-69 . . . . . .  
70-79 . . . . .  
80 and over. 

All age~.. 

Year 5: 
0-49 . . . . . . .  

513-59 . . . . . . .  
60-69 . . . . . . .  
70-79 . . . . . . .  
80 and over. 

All ages. . .  

Years 1-5: 
0-49 . . . . . . .  

50--59 . . . . . . .  
60-69 . . . . . . .  
70-79 . . . . . .  
80 and over. 

All a g e s . .  

Years 6 and 
over: 

0-49 . . . . . . .  
50-59 . . . . . . .  
60-69 . . . . . . .  
70-79 . . . . . . .  
80 and over. 

All ages. . .  

All years: 
0-49 . . . . . . .  

50-59 . . . . . . .  
60-69 . . . . . . .  
70-79 . . . . . . .  
80 and over. 

All ages. . .  

EXPOSURES ACTUAL DEATHS i EXPECTED DEATHS MOITALITYRAT10 

Nnm- Num- Amounts her of Amounts Number Amounts Num- Amounts 
of Annual of Con- of Annual ber of of ber of of Annual Con- Con- Annual 

Con- Income Income tracts Income tracts tracts tracts Income 

161 $ 69,586 0 $ 0 .43 $ 217 * * 
535 389,907 7 3,232 5.92 4,341 * * 

2,967 2,218,542 66 36,288 69.28 52,043 95 t~'~ 70% 
1,377 1,203,327 50 43,453 67,85 60,524 74 72 

426 375,629 34 24,416 82.55 45,952 65 53 

5,466 $ 4,256,991 157 $ 107,389 196,03 | 163,077 80% 66% 

139 $ 68,480 
413 255,785 

2,280 1,567,766 
1,267 974,003 

469 349,156 

4,568 $ 3,215,1911 

122 $ 54,477 0 $ 
350 161,493 I 0 

( 8 ~ n  , ~ n .  n , ,  50 
1,221 841,934 46 

488 335,204 54 

4,010 $ 2,490,179 

$ 54,045 
123,240 
867,904 
852,855 
334,085 

$ 2,232,129 

$ 54,431 
105,847 
657,044 
893,430 
324,849 

$ 2,035,601 

$ 301,019 
1,036,272 
6,408,327 
4,768,849 
1,718,923 

$14,230,090 

$ 1,053,921 
2,313,483 
6,868,196 

15,583,772 
12,049,251 

$37,868,593 

$ 1,384,940 
3,349,725 

13,276,523 
20,349,321 
13,768,174 

$52,098,683 

2 $ 1,202 .36 ~ 220 * * 
8 3,859 4.67 2,876 * * 

53 40,274 55 27 38,231 96~  105% 
75 55,714 63 36 I 48,942 118 ~ 114 
47 42,087 5717 ] 42,925 82 98 

185 $ 143,136 . . . . . . .  180 133,194 102~ 107c;~c 

0 .34 $ 182 * [ * 
2,893 4 oI I 841 2~o%[ 157~ 

33,981 46.35 27,880 "08 122 
40,326 6068  42,367 76 95 
58,177 59.71 41,956 90 132 

160 | 132,377 171 09 $ 114,226 94% 116% 

106 
274 

1,680 
1,339 

844 

3,943 

1 | 1,058 .26 $ 159 * * 
5 2,946 3.15 1,380 * * 

49 26,094 4401 22,845 111% 114% 
58 38,015 66.61 42,729 87 89 
70 37,932 66.80 40,948 105 93 

1 8 3  $ 106,045 180.83 $ 108,061 101% 98% 

105 
248 

1,354 
1,533 

532 

3,772 

0 $ 0 .27 $ 158 * * 
8 760 2 8 8  1,182 * * 

37 25,093 35.53 17,322 104% 145% 
72 57,379 75.35 44,794 96 128 
47 22,279 66.05 39,752 71 56 

161 $ 105,511 180.08 $ 103,208 89% 102% 

633 
1,820 

I0,110 
6,737 
2,489 

21,759 

3 $ 2,260 166  $ 936 * * 
35 13,690 20,63 11,620 170% 118% 

255 161,730 250.44 158,321 102 102 
301 234,887 333.88 239,356 90 98 
252 181,891 302.28 211,833 83 86 

846 $ 594,458 90886 $ 621,766 93% 96% 

3,162 
7,027 

21,524 
41,981 
35,913 

109,607 

17 $ 5,376 9.88 g 3,591 172% 150% 
72 30,677 7780  25,253 93 121 

617 231,720 520.26 167,697 119 138 
2,531 973,789 2,292 81 848,448 110 115 
8,086 1,741,497 5 ,08106 1,684,896 100 103 

8,293 $2,983,059 7,981.51 |2,729,888 104~ 109% 

3,798 
8,847 

31,634 
48,718 
38,372 

131,366 

20 | 7,636 11.54 | 4,527 173~ 169% 
107 44,367 98.43 36,873 109 120 
872 393,450 770.70 326,018 113 121 

2,832 1,208,676 2,626 36 1,087,804 108 111 
5,308 1,923,388 5,383.34 1,896,429 99 ] 101 

9,139 |3,577,517 8,890.37 $3,351)651 103% 107% 

* Fewer than ten contracts terminated by death. 
NoTg.--Mortali ty ratio in italics where 10-49 contracts terminated by death. 

9 8  



T A B L E  C - - C o n t i n u e d  

R E F U N D - - F E M A L E  LIVES 

EXI~OSIYRES ACTUAL DEATHS EXPECTED DEATHS I MORTALITY 
, RATIO 

ATTAINED 
AGES BY 

CorerRAccr Num- Amounts Num- Amounts Number Amounts Num- Amount: 
YEAR ber of of Annual ber of Con- Income Con- of Annual of Con- of Annual ber of of 

tracts tracts Income tracts Income Con- Annual tracts Income 

Year 1: 
0-49 . . . . . .  

50-59 . . . . . .  
60-69 . . . . . .  
70--79 . . . . . .  
80 and over. 

All ages... 

Year 2: 
0-49 . . . . . .  

50-59 . . . . . .  
60-69 . . . . . .  
70-79 . . . .  
80 and ove r  

All ages... 

Year 3: 
0-49 . . . . . .  

50-59 . . . . . .  
60--69 . . . . . .  
7(~'79 . . . . . .  
80 and over. 

All ages... 

Year 4: 
0-49 . . . . . .  

50-59 . . . . . .  
60-.69 . . . . . .  
70-79 . . . . . .  
80 and over 

All ages... 

Year 5: 
0-49 . . . . . .  

50-59 . . . . . .  
60-69 . . . . . .  
70-79 . . . . . .  
80 and over. 

All ages... 

Years 1-5: 
0-49 . . . . . .  

50-59 . . . . . .  
60-69 . . . . . .  
70-79 . . . . . .  
80 and over. 

.All ages... 

Years 6 and 
o v e r :  

0-49 . . . . . .  
50-59 . . . . . .  
60-69 . . . . . .  
70-79 . . . . . .  
80 and over. 

All a g e s . . ,  

All years: 
0-49 . . . . . .  

50-59 . . . . . .  
60-69 . . . . . .  
70-79 . . . . . .  
80 and over. 

All ages... 

345 $ 232,672 I t 556 .63 $ 418 * * 
1,129 820,700 4 1,541 5.86 4,267 * * 
3,524 2,098,303 34 26,583 44.10 26,481 77% 100% 
2,552 1,734,422 57 64,231 85.19 58,342 67 110 

636 505,916 46 30,820 52.78 44,745 87 69 

8,186 i t  5,392,013 142 t 123,731 188.56 $ 134,253 75% 92% 
I 

237 !t 145,636 3 t 360 .40 $ 269 * * 
548,841 13 6,646 4 3 2  2,831 301% 235% 841 ~ 

2,840 1,563,814 26 15,113 36.76 20,161 71 75 
2,305 1,353,809 68 39,083 78.05 46,017 87 85 

669 I 447,994 46 35,574 57.37 41,430 80 86 
i 

6,892 i t  4,060,094 156 $ 96,776 176.90 $ 110,708 88% 87% 

196 t 92,465 0 | 0 .34 $ 178 * * 
706 408,045 3 1,764 3.60 2,070 * * 

2,437 1,223,976 25 8,328 32.24 16,007 78% 52% 
2,242 1,186,697 85 56,361 76.21 40,297 112 140 

720 382,701 64 30,522 64.04 35,828 100 85 

6,301 t 3,293,884 177 $ 96,975 176.43 $ 94,380 100% 103% 

171 t 72,555 0 $ 0 .27 $ 139 * * 
645 363,518 ~ ~ 2,030 3.31 1,840 * * 

2,393 1,155,265 2u ] 14,681 32.32 15,571 87% 94% 
2,375 1,146,658 78 36,989 80.98 39,458 96 94 

849 444,544 83 38,640 77.89 42,166 107 92 

6 , 4 3 3  $ 3,182,540 192 $ 92,340 194.77 $ 99,174 99% 93% 

178 | 65,610 1 $ 341 .30 $ 121 * 
597 338,267 5 2,420 3.05 1,709 * 

2,268 1,040,867 32 12,030 30.79 14,035 104% 86% 
2,553 1,167,454 82 34,952 86.44 39,740 95 88 
1,007 492,801 100 58,716 93.31 46,922 107 125 

6,603 $ 3,104,999 220 $ 108,459 213.89 $ 102,527 103% 106% 

I 

1,127 | 608,938 5 $ 1,257 1.94 $ 1,125 * * 
3,918 2,479,371 28 [ 14,401 20.14 12,717 139% 113% 

13,462 7,082,225 145 76,735 176.21 92,255 82 83 
12,027 6,589,040 370 231,616 406.87 223,854 91 103 
3,881 2,273,956 339 194,272 345.39 211,091 98 92 

34,415 $ 19,033,530 887 $ 518,281 950.55 $ 541,042 93% 96% 

6,134 $ 2,062,106 34 $ 14,798 11.22 $ 3,825 303% 387% 
13,509 4,913,806 102 36,475 68.51 24,867 149 147 
53,294 16,193,259 882 259,928 737.66 220,877 120 118 

134,446 35,441,183 5,150 1,387,131 4,966.01 1,290,898 104 107 
135,781 33,261,614 16,192 4,037,963 15,874.54 3,858,004 102 105 

343,164 | 91,871,968 22,360 $5,736,295 21,657.94 $5,398,471 103% 106% 

7,261 | 2,671,044 39 $ 16,055 13 16 $ 4,950 g96% 324% 
17,427 7,393,177 130 50,876 88.65 37,584 147 135 
66,756 23,275,484 1,027 336,663 913.87 313,132 112 108 

146,473 I 42,030,223 5,520 1,618,747 5,372.88 1,514,752 103 107 
139,662 I 35,535,570 16,531 4,232,235 16,219.93 4,069,095 102 104 

377,579 15110,905,498 23,247 $6,254,876 22,608.49 $5,939,513 103% 105% 
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