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REPORT OF THE SPECIAL COMMITI'EE TO 
RECOMMEND NEW MORTALITY 

TABLES FOR VALUATION 

T 
n~ 1980 CSO Tables (formerly known as K Tables) were developed 
by the Special Committee to Recommend New Mortality Tables for 
Valuation, to replace the existing 1958 CSO Tables as the minimum 

standard for valuation. The National Association of Insurance Commis- 
sioners has endorsed the new tables, and bills to make them the new standard 
have been introduced in about three-fourths of the states. As of  this writing, 
approximately half of these bills have been passed. 

Appendix A contains the 1980 CSO Tables, and the 1980 CET Tables are 
shown in Appendix B. Appendix C is a reprint of  the committee 's  memo- 
randum to Society members dated July, 1979, wherein information regarding 
the development of the tables and some useful comparative data are con- 
tained. 

It was originally indicated that the committee would develop only ultimate 
tables. However, because of  the growing concern over deficiency reserve 
problems for certain plans of life insurance, Ten-Year Selection Factors have 
been developed and endorsed by the NAIC. These factors are for use in 
conjunction with 1980 CSO Tables as an alternative minimum standard for 
both valuation and deficiency reserves on a plan-by-plan basis. Companies 
would have the option of using 1980 CSO rates or applying the selection 
factors to 1980 CSO rates. The b~sis chosen for a particular plan should be 
used to value both the basic life insurance reserve and the deficiency re- 
serves. 

The factors were presented to Society members in December, 1980, in 
the "Repor t  on Development of Selection Factors to Be Applied to Table 
K as an Alternative Method of Determining Life Insurance Reserves and 
Deficiency Reserve Requirements," which is reprinted here as Appendix D. 
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A P P E N D I X  A 

N E W  MORTALITY TABLES----VALUES OF 1,000qx 

Age x Table K (M) 

0 . . . . . . . . .  4 . 1 8  
1 . . . . . . . . .  1.07 
2 . . . . . . . . .  0 . 9 9  
3 . . . . . . . . .  0 . 9 8  
4 . . . . . . . . .  0 . 9 5  
5 . . . . . . . . .  0 . 9 0  
6 . . . . . . . . .  0 . 8 6  
7 . . . . . . . . .  0 . 8 0  
8 . . . . . . . . .  0 . 7 6  
9 . . . . . . . . .  0 . 7 4  
10 . . . . . . . .  0 .73  
11 . . . . . . . .  0 . 7 7  
12 . . . . . . . .  0 . 8 5  
13 . . . . . . . .  0 . 9 9  
14 . . . . . . . .  1 .15 
15 . . . . . . . .  1 .33 
16 . . . . . . . .  1.51 
17 . . . . . . . .  1 .67  
18 . . . . . . . .  1 .78 
19 . . . . . . . .  1 .86  
20 . . . . . . . .  1 .90  
21 . . . . . . . .  1.91 
22 . . . . . . . .  1 .89  
23 . . . . . . . .  1 .86  
24 . . . . . . . .  1 .82  
25 . . . . . . . .  1 .77 
26 . . . . . . . .  1 .73 
27 . . . . . . . .  1.71 
28 . . . . . . . .  1 .70 
29 . . . . . . . .  I 1.71 
30 . . . . . . . .  I 1 .73 
31 . . . . . . . .  1 .78  
32 . . . . . . . .  1 .83 
33 . . . . . . . .  1.91 
34 . . . . . . . .  2 . 0 0  
35 . . . . . . . .  2 .11 
36 . . . . . . . .  2 . 2 4  
37 . . . . . . . .  2 . 4 0  
38 . . . . . . . .  2 .58  
39 . . . . . . . .  2 . 7 9  
40  . . . . . . . .  3 .02  
41 . . . . . . . .  3 .29  
42 . . . . . . . .  3 . 5 6  
43 . . . . . . . .  3 .87  
44  . . . . . . . .  4 . 1 9  
45 . . . . . . . .  , 4 .55  

4746 ! ! i i i i i i 4 8 4 . 9 2  5.325.74 

49 . . . . . . . .  ~ 6.21 

Table K (F'I Table K (F) 

2 . 8 9  
0 . 8 7  
0 .81  
0 . 7 9  
0 . 7 7  
0 . 7 6  
0 . 7 3  
0 . 7 2  
0 . 7 0  
0 . 6 9  
0 . 6 8  
0 . 6 9  
0 . 7 2  
0 . 7 5  
0 . 8 0  
0 . 8 5  
0 . 9 0  
0 . 9 5  
0 . 9 8  
1 .02  
1.05 
1.07 
1 .09  
1.11 
1 .14  
1 .16  
1 .19  
1.22 
1 .26  
1 .30  
1 .35  
1.40 
1.45 
1.50 
1 .58  
1 .65 
1 .76  
1 .89  
2 . 0 4  
2 . 2 2  
2 . 4 2  
2 . 6 4  
2 . 8 7  
3 . 0 9  
3 . 3 2  
3 . 5 6  
3 . 8 0  
4 . 0 5  
4 . 3 3  
4 . 6 3  

50  
51 
52 
53 
54 
55 
56  
57 
58 
59  
60  
61 
62 
63 
64  
65 
66  
67 
68  
69 
70  
71 
72  
73 
74  
75 
76  
77  
78 
79  
80  
81 
82 
83 
84  
85 
86 
87 
88 
89 
90  
91 
92  
93 
94 
95 
96  
97  

Age x Table K (M) 

. . . . . . . .  6 .71 

. . . . . . . .  7 . 3 0  

. . . . . . . .  7 . 9 6  

. . . . . . . .  8 .71 

. . . . . . . .  9 . 5 6  

. . . . . . . .  10 .47 

. . . . . . . .  11.46 

. . . . . . . .  12 .49 

. . . . . . . .  ~ 13.59 

. . . . . . . .  14 .77 

. . . . . . . .  16.08 

. . . . . . . .  17 .54 

. . . . . . . .  19 .19 

. . . . . . . .  2 1 . 0 6  

. . . . . . . .  23 .14  

. . . . . . . .  25 .42  

. . . . . . . .  27 .85  

. . . . . . . .  30 .44  

. . . . . . . .  33 .19  

. . . . . . . .  36 .17  

. . . . . . . .  39.51 

. . . . . . . .  4 3 . 3 0  

. . . . . . . .  47 .65  

. . . . . . . .  52 .64  

. . . . . . . .  58 .19  

. . . . . . . .  64 .19  

. . . . . . . .  70 .53  

. . . . . . . .  77 .12  

. . . . . . . .  83 .90  

. . . . . . . .  i 91 .05  

. . . . . . . .  98 .84  
107.48 

. . . .  128 .26  

. . . . . . . .  140.25 

. . . . . . . .  152.95 

. . . . . . . .  ! 166 .09  

. . . . . . . .  179.55 

. . . . . . . .  193 .27  

. . . . . . . .  2 0 7 . 2 9  

. . . . . . . .  221 .77  

. . . . . . . .  236 .98  

. . . . . . . .  253 .45  

. . . . . . . .  272.1  I 

. . . . . . . .  2 9 5 . 9 0  

. . . . . . . .  329 .96  

. . . . . . . .  384 .55  

. . . . . . . .  4 8 0 . 2 0  
98 . . . . . . . .  657 .98  
99  . . . . . . . .  1 ,000 .00  

4 . 9 6  
5.31 
5 . 7 0  
6 .15  
6.61 
7 . 0 9  
7 .57  
8 .03  
8 .47  
8 .94  
9 . 4 7  

10.13 
10.96 
12.02 
13.25 
14.59 
16.00 
17.43 
18 .84  
20 .36  
22.11 
24 .23  
26 .87  
30.11 
33 .93  
38 .24  
42 .97  
48 .04  
53 .45  
59 .35  
65 .99  
7 3 . 6 0  
82 .40  
92 .53  

103.8 ! 
116 .10  
129 .29  
143.32 
158.18 
173 .94  
190.75 
208 .87  
228.81 
251.51 
279.31 
317 .32  
375 .74  
4 7 4 . 9 7  
655 .85  

1,000.00 

6 1 8  



A P P E N D I X  B 

N E w  MORTALITY TABLES---VALUES OF 1 ,000qx  

0 . 

l . ,  

2 . ,  

3 . ,  

4 . ,  

5 . ,  

6 . ,  

7 . ,  

8 . ,  

9 . ,  

10 ; 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 , 
21 
22 , 
23 , 
24  , 
25  , 
26  , 
27  , 
28  
29 . 
30  , 
31 , 

• 32 . 
33 , 
34  . 
35 , 
36  , 
37 , 
38 . 
39  . 

Age  x rfable K E T  

. . . . . . . .  .~.43 

. . . . . . . .  ~ . 8 2  

. . . . . . . .  1.74 

. . . . . . . .  i .73 

. . . . . . . .  1 . 7 0  

. . . . . . . .  J . 65  

. . . . . . . .  ~.61 

. . . . . . . .  ] .55  

. . . . . . . .  1 .51 

. . . . . . . .  1 . 4 9  

. . . . . . . .  1 . 4 8  

. . . . . . . .  1 . 5 2  

. . . . . . . .  L 6 0  

. . . . . . . .  i . 74  

. . . . . . . .  1 . 9 0  

. . . . . . . .  2 . 0 8  

. . . . . . . .  2 . 2 6  

. . . . . . . .  2 . 4 2  

. . . . . . . .  2 . 5 3  

. . . . . . . .  2 . 6 1  

. . . . . . . .  2 . 6 5  

. . . . . . . .  2 . 6 6  

. . . . . . . .  2 . 6 4  

. . . . . . . .  2 . 6 1  

. . . . . . . .  2 . 5 7  

. . . . . . . .  2 . 5 2  

. . . . . . . .  2 . 4 8  

. . . . . . . .  2 . 4 6  

. . . . . . . .  2 . 4 5  

. . . . . . . .  2 . 4 6  

. . . . . . . .  2 . 4 8  

. . . . . . . .  2 . 5 3  

. . . . . . . .  2 . 5 8  

. . . . . . . .  2 . 6 6  

. . . . . . . .  2 . 7 5  

. . . . . . . .  2 . 8 6  

. . . . . . . .  2 . 9 9  

. . . . . . . .  3 . 1 5  

. . . . . . . .  3 . 3 5  

. . . . . . . .  3 . 6 3  
40 -  . . . . .  __..  - - 3 . 9 3  
41 . . . . . . . .  

42 . . . . . . . .  
43 . . . . . . . .  
4 4  . . . . . . . .  

45 . . . . . . . .  
4 6  . . . . . . . . .  

47 . . . . . . . .  

48 . . . . . . . .  i 
4 9  . . . . . . . .  : 

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

(M) L Table  K E T  
i 

3 . 7 6  
1 . 6 2  
1 . 5 6  
1.54 
i . 52  
1.51 
1 . 4 8  
] . 47  
1.45 
1 . 4 4  
1.43 
1 . 4 4  
1.47 
1.50 
1.55 
1 . 6 0  
1.65 
1.70 
1.73 
1.77 
1.80 
1.82 
1 . 8 4  
1.86 
1.89 
1.91 
1.94 
1.97 
2 .01  
2 . 0 5  
2 . 1 0  
2 . 1 5  
2 . 2 0  
2 . 2 5  

! 2 . 3 3  
1 2 . 4 0  

! 2 . 5 1  
: 2 . 6 4  

2 . 7 9  
2 . 9 7  

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

(F) Age x 

5 0  . . . . . .  
51 . . . . . .  
5 2  . . . . . .  
53  . . . . . .  
5 4  . . . . . .  
55  . . . . . .  
5 6  . . . . . . .  
57  . . . . . . .  
58  . . . . . . .  
5 9  . . . . . . .  
6 0  . . . . . . .  

61 . . . . . . .  
62  . . . . . . .  
63  . . . . . . .  
6 4  . . . . . . .  

65 . . . . . . .  
6 6  . . . . . . .  

67  . . . . . . .  
6 8  . . . . . . .  
6 9  . . . . . . .  
7 0  . . . . . . .  
71 . . . . . . .  
72  . . . . . . . .  
73  . . . . . . . .  
7 4  . . . . . . . .  
75  . . . . . . . .  
7 6  . . . . . . . .  
7 7  . . . . . . . .  
78  . . . . . . . .  
7 9  . . . . . . . .  
8 0  . . . . . . . .  
81 . . . . . . . .  
82  . . . . . . . .  
83  . . . . . . . .  
8 4  . . . . . . . .  

85  . . . . . . . .  
8 6  . . . . . . . .  
87  . . . . . . . .  
88  . . . . . . . .  
8 9  . . . . . . . .  
9 f f - . _ . _ - ~ .  ~.  
91 . . . . . . . .  
9 2  . . . . . . . .  
93  . . . . . . . .  
9 4  . . . . . . . .  

95  . . . . . . . .  
9 6  . . . . . . . .  
97  . . . . . . . .  
98  . . . . . . . .  
9 9  . . . . . . . .  

Table  K E T  (M)  Tab le  K E T  (F) 

8 . 7 2  
9 . 4 9  

1 0 . 3 5  
1 1 . 3 2  
1 2 . 4 3  
13 .61  
1 4 . 9 0  
1 6 . 2 4  
1 7 . 6 7  
1 9 . 2 0  
2 0 . 9 0  
2 2 . 8 0  
2 4 . 9 5  
2 7 . 3 8  
3 0 . 0 8  
3 3 . 0 5  
3 6 . 2 1  
3 9 . 5 7  
4 3 . 1 5  
4 7 . 0 2  
5 1 . 3 6  
5 6 . 2 9  
6 1 . 9 5  
6 8 . 4 3  
7 5 . 6 5  
8 3 . 4 5  
9 1 . 6 9  

1 0 0 . 2 6  
1 0 9 . 0 7  
1 1 8 . 3 7  
1 2 8 . 4 9  
1 3 9 . 7 2  
1 5 2 . 4 3  
1 6 6 . 7 4  
1 8 2 . 3 3  
1 9 8 . 8 4  
2 1 5 . 9 2  
2 3 3 . 4 2  
2 5 1 . 2 5  
2 6 9 . 4 8  
2 8 8 . 3 0  
3 0 8 . 0 7  
3 2 9 . 4 9  
3 5 3 . 7 4  
3-84.67 
4 2 8 . 9 5  
4 9 9 . 9 2  
6 2 4 . 2 6  
8 5 5 . 3 7  

1,000.00 

6 . 4 5  
6 . 9 0  
7 . 4 1  
8 . 0 0  
8 . 5 9  
9 . 2 2  
9.84 

1 0 . 4 4  
11 .01  
11.62 
12 .31  
1 3 . 1 7  
1 4 . 2 5  
1 5 . 6 3  
1 7 . 2 3  
18.97 
2 0 . 8 0  
2 2 . 6 6  
2 4 . 4 9  
2 6 . 4 7  
2 8 . 7 4  
3 1 . 5 0  
3 4 . 9 3  
3 9 . 1 4  
4 4 . 1 1  
4 9 . 7 1  
5 5 . 8 6  
6 2 . 4 5  
6 9 . 4 9  
7 7 . 1 6  
8 5 . 7 9  
9 5 . 6 8  

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

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

1,000.00 

6 1 9  
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A P P E N D I X  C 

MEMORANDUM TO THE MEMBERS OF THE SOCIETY OF ACTUARIES 

Re: Recommendation to the Board o f  Governors for a New Minimum Mortality 
Standard for the Valuation o f  Standard Individual Ordinary Life Insurance 

The at tached Report  by the Special Commit tee  to Recommend  New Mortality 

Tables for Valuation was sent  to the Board of Governors  as our  recommendat ion  for 

Tables to replace the 1958 CSO Tables as a min imum mortality standard for new 

issues.  

Several members  of  the Commit tee  appeared before the Board at its Meeting on 

May 23 in Kansas  City to present  the highlights of  the Report  and to participate in 

a discussion of  its contents .  

It is now felt that  the Report  should be made available to the members  of  the 

Society so that it can be d iscussed  at our  Annual  Meeting in Bal Harbour in October  

of  this year. The Commit tee  will be pleased to receive written comments  in advance  

(to be sent to the Chai rman at John Hancock,  Post  Office Box I11, Boston,  Ma. 

02117). 

In reading the enclosed Report ,  it should be kept in mind that no recommended  

minimum mortality s tandard for valuation is intended to replace the judgment  of  the 

actuary responsible for the adequacy of  reserves  and overall financial soundness .  

THE SPECIAL COMMITTEE TO RECOMMEND 

NEW MORTALITY TABLES 

FOR VALUATION 

C. A. Ormsby,  Chairman 
J. C. Sibigtroth, Vice-Chairman 
N. M. Anderson  

W. M. Bolton 

W. J. Davidson,  Jr. 

K.  E Hinsdale 

H. L. Jones ,  Jr. 

J. C. E McKibbon 

W. K. Nicol 

G. N. See 

C. D. Silletto 

J. G. Stewart  

W. A. White 

July 1979 
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REPORT ON NEW MORTALITY TABLES FOR VALUATION 
OF INDIVIDUAL ORDINARY INSURANCE 

To: Board of Governors, Society of Actuaries 

From: Special Committee to Recommend New Mortality Tables for Valuation 

INTRODUCTION 

More than twenty years have elapsed since the exposure period of the 
1958 Commissioners Standard Ordinary Table. During this period, there 
have been substantial reductions in the experience mortality rates for in- 
sured lives. These improvements have increased the differentials between 
experience mortality and the rates in the 1958 CSO Table. 

As a result, the use of the 1958 CSO Table for life insurance reserves has 
created problems in several areas. It produces higher life insurance reserves 
and minimum cash values than wculd be produced by a table based on 
current mortality levels, thus affecting the pricing of life insurance. It also 
requires companies to set up deficiency reserves to a much greater extent 
than would be true if a more modern table were used. 

The 1958 CSO Table represented male mortality, although a small com- 
ponent of  the experience was on female lives. A three-year age setback was 
assumed as the most practical and reasonable way to reflect the lower level 
of female mortality. However, it has been realized that the setback approach 
is not a sufficiently accurate representation of current female mortality. 
Accordingly, this Committee was established by the Board of Governors 
on June 2, 1976, and given the following charge: "This Committee is to 
develop new mortality tables for possible adoption by appropriate author- 
ities for valuation of  Individual Ordinary Insurance." 

Appended are new male and female mortality tables, temporarily desig- 
nated as Table K (M) and Table K (F), constructed by this Committee, 
which are in the opinion of the Committee suitable as a minimum basis for 
the valuation of individual ordinary insurance. 

The sections of this report deal with (I) recommendation of sex-distinct 
tables, (II) development of basic tables, and (III) development of margins 

- ~aiid-16ffdedtables. " . . . . . . . . . . . . . . . . . .  
The reader is reminded that a mortality table intended to provide a min- 

imum basis for the valuation of individual ordinary insurance has company 
solvency as its prime concern. Generally, the use of such a table would be 
inappropriate for the pricing of individual ordinary insurance. Most major 
life insurance companies would rely on their own recent experience mor- 
tality for determining guaranteed gross premiums on nonparticipating in- 
surance or for the setting of dividend scales on participating insurance. 
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I. RECOMMENDATION OF SEX-DISTINCT TABLES 

One of  the initial ques t ions  facing the Commit tee  was that  o f  separate  

male and female mortal i ty tables for  valuation purposes .  After  considerable  

d iscuss ion by the Commi t t ee  member s  and an extens ive  survey of  other  

actuaries ,  particularly consul tan ts  and those  employed by smaller  compa-  

nies,  the Commit tee  dec ided  to deve lop  and r ecommend  sex-dis t inct  tables.  

This r ecommenda t ion  that  separa te  valuation tables for males and females  

be deve loped  and that  minimum valuation s tandards for each sex be derived 

f rom an appropr ia te  sex-dis t inct  exper ience  table is based on the following 

considera t ions .  

I. Mortality differences by sex are clearly demonstrated by current mortality studies, 
and the differences are becominggreater. Population statistics show that the ratio 
of the age-adjusted death rates for males and females increased between 1920 and 
1970 from 108 to 175 percent. 

RATIOS OF MALE TO FEMALE AGE- 

ADJUSTED DEATH RATES, UNITED 

STATES, 1920-70 

Year White Nonwhite 

1920 . . . . . . . . . .  108 97 
1930 . . . . . . . . .  121 109 
1940 . . . . . . . . .  132 117 
1950 . . . . . . . . .  148 125 
1960 . . . . . . . . .  164 136 
1970 . . . . . . . . .  175 163 

The ratio of male to female mortality based on insured data from the Society's 
1970-75 study of standard ordinary insurance was 158 percent for durations 16 
and over and 156 percent for durations 1-15. 

2. A single age setback cannot approximate the male-female mortality differential 
across the entire spectrum of ages. A comparison of graduated mortality rates 
from the 1965-70 Ultimate Basic Tables shows that the appropriate age setback 
differs substantially by age (see table at top of p. 623). 

3. While mortality differentials by sex are most clearly appropriate for premium 
calculations, and most companies have reflected these differentials in their rate 
schedules for many years, reserve differentials also exist. With mortality rates 
such as those on the 1965-70 Ultimate Basic Table, reserves are demonstrably 
different. The net level reserve for ordinary life on one mortality table is greater 
than, equal to, or less than the corresponding reserve on another table in the same 
manner as the ratios of annuities on the two tables compare, where the ratio at 
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Number of Years' 
Setback Needed to Equate 

Attained Mortality Rate of Females to Males 
Age Based on 1965-70 Ultimate Basic Tables 

15-29  . . . . . .  * 

3 0 - 3 6  . . . . . .  15 o r  m o r e  

37 . . . . . . . . .  7 

3 8 - 3 9  . . . . . .  4 

4 0 - 4 2  . . . . . .  3 

43--49 . . . . . .  4 

50-53 ...... 5 

5 4 - 5 6  . . . . . .  6 

57--63 . . . . . .  7 

64 -71  . . . . . .  8 

7 2 - 7 3  . . . . . .  7 

74 . . . . . . . . .  6 

7 5 - 7 7  . . . . . .  5 

78--86 . . . . . .  4 

• A t  t h e s e  a g e s ,  t h e r e  is n o  a g e  s e t b a c k  t h a t  

will  p r o d u c e  the  c o r r e c t  m o r t a l i t y  r a t e .  

6 2 3  

| 5  . . . . . . . . . . . .  
20 . . . . . . . . . . . .  
25 . . . . . . . . . . . .  
30 . . . . . . . . . . . .  
35 . . . . . . . . . . . .  
40 . . . . . . . . . . . .  
45 . . . . . . . . . . . .  
50 . . . . . . . . . . . .  

Age Male/Female Age Male/Female 

.9723 

.9679 

.9629 

.9559 

.9468 

.9342 

.9183 

.8996 

55 . . . . . . . . . . .  
60 . . . . . . . . . . .  
65 . . . . . . . . . . .  
70  . . . . . . . . . . .  
75 . . . . . . . . . . .  
80  . . . . . . . . . . .  
85 . . . . . . . . . . .  
90  . . . . . . . . . . .  

.8795 

.8609 

.8458 

.8445 

.8500 

.8542 

.8714 

.9346 

F o r  e x a m p l e ,  s ince  the  r a t i o  a t  a g e  30 is g r e a t e r  t h a n  the  r a t i o  a t  a g e  45,  the  

f i f teenth  O r d i n a r y  L i f e  ne t  level  r e s e r v e  f o r  i s s u e  a g e  30 is l a r g e r  f o r  m a l e s  t h a n  

f o r  f e m a l e s .  

4.  M o r e  f e m a l e  m o r t a l i t y  e x p e r i e n c e  is n o w  a v a i l a b l e ,  g iv ing  g r e a t e r  c r ed ib i l i t y  to  

s e p a r a t e  f e m a l e  t ab l e s .  T h e  ea r l i e s t  a v a i l a b l e  i n t e r c o m p a n y  d a t a  s e p a r a t e d  b y  s e x  

a re  f o r  t he  p e r i o d  1955-57.  D a t a  f r o m  the  S o c i e t y  o f  A c t u a r i e s '  a n n u a l  s t u d y  o f  

s t a n d a r d  o r d i n a r y  i n s u r a n c e  s h o w  the  f o l l o w i n g  r a t i o s  o f  f e m a l e  to  m a l e  e x p o s u r e ,  

b y  a m o u n t ,  f o r  p o l i c y  y e a r s  1-15:  

Years Ratio 

1955-57  . . . . . . . . . . . . . . . .  i 1 .4% 

1970-75  . . . . . . . . . . . . . . . .  15 .3% 

the  i s sue  a g e  is c o m p a r e d  wi th  t ha t  a t  the  a t t a i n e d  age .  T h e  f o l l o w i n g  t ab l e  o f  

a n n u i t y  r a t i o s  d e m o n s t r a t e s  t h a t  r e s e r v e s  f o r  f e m a l e s  will  b e  less  t h a n  t h o s e  f o r  

m a l e s  a t  m o s t  i s sue  a g e s  a n d  d u r a t i o n s .  

RATIO OF L I F E  ANNUITIES 

1965--70 ULTIMATE BASIC TABLES AT 4 PERCENT 
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This increased proportion of female experience could result in a combined ex- 
perience table that would generate inadequate reserves for male risks. 

5. The use of male tables for females would result in reserves for permanent insurance 
that have excessive margins and might preclude offering coverage to females at 
the lowest possible cost. This would ~'esult from either providing females with 
larger-than-necessary nonforfeiture benefits or charging higher premiums to avoid 
or reduce deficiency reserves. The increased sophistication and precision of cur- 
rent life insurance pricing and the greater presence of females in today's life 
insurance marketplace make the development of sex-distinct mortality tables a 
much more important issue today than twenty years ago. 

6. Current data processing capabilities make the adoption of sex-distinct tables more 
feasible than it was twenty years ago. 

II. DEVELOPMENT OF BASIC TABLES 

Before discussing the New Basic Tables, the Committee would like to 

review some of the decisions made regarding the development of the 1958 

CSO Basic Tables. 

Three different exposure periods, 1946-50, 1950-34, and 1946--54 were 

originally considered, but the period between 1950 and 1954 anniversaries 

was selected as the most appropriate because it provided a sufficiently large 

volume of homogeneous data and was most representative of the then recent 

mortality experience. The experience was generally submitted in quin- 

quennial issue-age groups for policy years 1-15. The experience for policy 

years 16 and over was submitted on an individual attained-age basis. For 

the data submitted by issue-age group, the central issue age for each age 

group was assumed to be the average issue age for that group. Experience 

for policy years 6-15 for issue ages 65 and over was excluded, since it was 

difficult to determine a proper central issue age because of the lack of 

uniformity in maximum issue ages among the various contributing com- 

panies. All the data were on an age-nearest-birthday basis. 

The data used to develop the table excluded the first five policy years of 

experience. For policy years 6-15, the data were based on medical issues 

only. The data for policy years 16 and over included nonmedical experience, 

which was only a relatively small proportion of the experience. All war 

deaths were excluded except for some isolated cases in the juvenile ages. 

The data were then grouped into quinquennial attained-age groups, and 

pivotal values were determined. For ages under 20, the mortality rates were 

based on the experience of four large companies. The pivotal values at ages 

2, 7, 12, and 17 were the actual mortality rates at those ages and were not 

grouped values. A special study was made of population mortality data and 

the experience of one large company to develop an age 0 mortality rate 

which would be representative of an assumed issue age of one day. 
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In the original pivotal values, a dip in the mortality rates at age 27 was 
noted. In order to avoid anomalies in net premiums and reserves, the pivotal 
values at ages 22 and 32 were adjusted to remove that dip (see Exhibit 2). 

Margins were then added to the crude pivotal values and a Jenkins fifth- 
difference modified osculatory interpolation formula was used for the grad- 
uation. Therefore, the basic experience values were not themselves grad- 
uated. Further adjustments were then made at the very high attained ages, 
and the mortality rate at age 99 set equal to 1.000. 

The 1958 CSO Basic Table was derived by subtracting the margins from 
the graduated table, with subsequent minor adjustments. Since the table 
was considered a male table, a three-year age setback was suggested to 
reflect lower female mortality. Subsequently, the 1958 CSO Basic Female 
Table was developed with mortality rates at ages 15 and over equivalent to 
the mortality rates for ages 12 and over of the 1958 CSO Basic Table. The 
female rates for ages 0-14 were developed through a comparison of male 
and female population mortality rates (see TSA, XI, 1060). 

New Basic Tables 

The Committee decided that the exposure period for the data would be 
from 1970 through 1975 policy anniversaries. This period was selected be- 
cause it was the most recent period of experience available, and there were 
no epidemics or other unusual events that would have affected mortality. 
All war deaths were excluded. A five-year exposure period was used instead 
of the four-year period used for the 1958 CSO Basic Tables in order to 
provide more data, especially for the female table. Nonmedical and medical 
data were included at all durations. It was considered appropriate to include 
nonmedical data in the New Tables because of the industry trend, since the 
development of the ! 958 CSO Table, toward the writing of larger proportions 
of nonmedical business for higher amounts and at higher ages. The nonmed- 
ical experience was also needed to provide sufficient data for the female 
table. (Nonmedical experience for durations 6--15 constituted about 37 per- 
cent of the male select experience and about 55 percent of the female select 
expefience~) . . . . . . . .  

There is virtually no paramedical experience in the tables, since para- 
medical business was not issued to any degree until 1970, and the first five 
years of experience were excluded for the tables. 

Most of the data submitted were on an age-nearest-birthday basis. The 
data submitted on an age-last-birthday basis were adjusted by the same 
method as was used in developing the 1965-70 Basic Tables (see TSA, 1973 
Reports, p. 207). 
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Exhib i t  1 c o m p a r e s  the  under ly ing  da ta  of  the  New Basic  Tables wi th  the  

under ly ing  da ta  of  the  1958 CSO Table.  

For  the  N e w  Basic  Male Table,  the  total  exposures  for ages  20-94 are 

abou t  four  t imes  tha t  for  the  1958 C SO  Table, and  the  actual  dea ths  are ove r  

twice  the  level.  For  the  N e w  Basic  Female  Table,  the co r re spond ing  figures 

are a b o u t  one -ha l f  for  the e x p o s u r e s  and  abou t  one-s ix th  for  the actual  

dea ths  ( the under ly ing  1958 CSO expe r i ence  was near ly  all male).  

As  was  done  for  the  1958 C SO  Tables,  the  first five policy years  of  ex- 

pe r ience  were  e l iminated  f rom the  da ta  (except  for  ages 0--4). This  was done  

to r educe  the  effect  on  the  mor ta l i ty  ra tes  of  d i f ferences  in i n t e r company  

underwr i t ing  rules ,  nonmed ica l  l imits and  suicide and  incontes tab i l i ty  pro- 

vis ions  and,  more  impor tant ly ,  to reflect cons e r va t i sm  by e l iminat ing the 

favorab le  se lec t  expe r i ence  of  the  ear ly  policy years .  As Exhib i t s  10 and  

EXHIBIT 1 

COMPARISON OF EXPOSURES AND DEATHS USED FOR THE 1958 CSO TABLE AND 
NEW BASIC TABLES 

First Five Policy Years of Experience Excluded* 

(Amounts Shown in $1,000s) 

EXPOSURES ACrUAL DEATHS 

New Basic New Basic New Basic 
1958 CSO 

Female Male Female 

$ 5,790,000 . . . . . . . .  $ 5,370 $ 2,786 
2,681,499 . . . . . . . .  1,598 536 
3,784,947 . . . . . . . .  3,273 913 
4,106,704 . . . . . . . .  10,988 1,755 
5,684,593 $ 2,699 27,399 2,841 
8,206,719 6,485 49,852 4,555 
8,222,401 13,213 75,349 5,723 
8,048,920 34,240 123,478 7,816 
9,023,209 71,649 230,190 16,473 
9,964,187 128,599 377,590 27,652 
8,950,659 198,273 482,668 36,537 
6,840,899 279,218 572,567 42,165 
4,801,732 331,905 572,045 39,053 
2,847,553 318,624 532,020 40,722 
1,707,986 271,458 464,321 36,676 

939,249 184,872 420,393 38,787 
405,401 103,828 278,853 28,306 
121,882 36,135 137,465 14,990 
32,460 8,576 39,180 5,481 

3,121 . . . . . . . .  5,035 674 

$92,164,121 . . . . . . . .  $4,409,634 $354,441 
75,797,850 $1,986,774 4,383,370 347,777 

AGE GROUP ] New Basic 
1958 CSO [ Male 

0--4 . . . . . . . . . . . . . . . .  $ 9,080,481 
5-9 . . . . . . . . . . . . . . . . .  4,878,759 
10-14 . . . . . . . . . . . . . .  7,396,564 
15-19 . . . . . . . . . . . . . .  9,677,244 
20-24 . . . .  $ 2,726,330 21,909,568 
25-29 . . . .  6,678,470 52,293,149 
30-34 . . . .  11,958,832 76,197,100 
35-39 . . . .  18,857,546 88,994,537 
40--44 . . . .  24,027,264 97,955,287 
45-49 . . . .  26,081,158 98,367,065 
50-54 . . . .  24,154,781 80,631,564 
55-59 . . . .  21,128,665 56,828,655 
60--64 . . . .  15,681,399 36,363,229 
65--69 . . . .  9,678,830 20,405,781 
70-74 . . . .  5,281,637 11,431,731 
75-79 . . . .  2,497,6561 6,170,287 
80-84 . . . .  921,787 2,750,751 
85-89 . . . .  224,470 877,864 
90-94 . . . .  38,228 197,933 
95-99 . . . . . . . . . . . . . .  18,964 

0-99 . . . . . . . . . . .  $682,426,513 
20-94 $169,937,053 651,374,501 

* Except for ages 0--4. 
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11 will show, eliminating the first five policy years of experience did not 
significantly affect the level of model office reserves (including all years of  
experience would have lowered total model office reserves on the New 
Basic Tables by about 0.8 percent). 

The Committee developed fifteen-year select and ultimate mortality tables 
as part of the model office testing. The Committee did not recommend select 
and ultimate tables for valuation because of  the wide variation in individual 
company mortality during the select period. The mortality rates based on 
aggregate experience (excluding the first five policy years) would generally 
be higher than the select rates of individual companies. Also, select and 
ultimate tables would have necessitated calculating commutation functions 
varying by issue age. 

Experience for policy years 1-15 was generally submitted in quinquennial 
issue-age groups. The central issue age for each group was assumed to be 
the average issue age for that group. The central issue age for ages 70 and 
over was assumed to be 72. The ultimate data were submitted on an attained- 
age basis. 

The select data (policy years 6-15) were combined with the ultimate data 
(policy years 16 and over) in the following manner. For the select data, an 
attained age was determined for each specific issue-age group by adding the 
policy year of the data, minus one, to the assumed central issue age for that 
group. For example, data for policy year 9 for issue-age group 55-59, med- 
ical, were combined with ultimate data at attained age 65 (57 + 9 - 1). 
Pivotal values were developed by summing all the actual deaths and ex- 
posures in the particular five-year attained-age groups. 

The 1970-75 intercompany data were used for all ages, including those 
under 20. 

A significant dip in individual attained-age mortality rates was evident in 
the twenties for the male experience rates, and a very slight dip was evident 
in the twenties for the female experience rates. However, as will be noted 
later, the process of developing pivotal values for the graduation removed 
the slight dip in the female rates. Although the dip in the rates was delib- 

erately removed in developing the 1958 CSO Table, the Committee felt that 
the dip in the New Basic Male Table should not be removed, for several 
reasons. First,  the magnitude of the dip was much more significant in the 
current data and therefore should be reflected in the table as a valid rep- 
resentation of experience. Second, as many as four pivotal values would 
have had to have been adjusted to remove the dip, which would have meant 
disregarding the experience at the main insuring ages. Also, the Committee 
felt that any consequent anomalies in premiums or reserves would not cause 
insoluble problems. 
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E x h i b i t  2 c o m p a r e s  t h e  p i v o t a l  v a l u e s  u s e d  f o r  t h e  g r a d u a t i o n  o f  t h e  N e w  

B a s i c  T a b l e s  w i t h  t h e  p i v o t a l  v a l u e s  u s e d  f o r  t h e  1958  C S O  T a b l e .  T h e  

e x t e n t  o f  t h e  d i p  o f  t h e  m a l e  r a t e s  (c01 .  1) c a n  b e  s e e n .  T h i s  d i p  w a s  m u c h  

l e s s  p r o n o u n c e d  i n  t h e  1 9 5 0 - 5 4  e x p e r i e n c e .  T h e  p i v o t a l  v a l u e s  f o r  t h e  F e -  

m a l e  T a b l e  d i s p l a y  n o  d i p  a f t e r  p i v o t a l  a g e  7.  T h e  p i v o t a l  v a l u e s  f o r  t h e  N e w  

B a s i c  T a b l e s  a t  a g e s  2 ,  7 ,  a n d  12 w e r e  a d j u s t e d  b e c a u s e  m o s t  m o d e r n  t a b l e s  

s h o w  l o w e r  d e a t h  r a t e s  a t  a g e  12 t h a n  a t  a g e  7 .  T h e  C o m m i t t e e  f e l t  t h a t  t h e  

i n c r e a s e  in  t h e  u n a d j u s t e d  c r u d e  v a l u e s  a t  a g e s  7 - 1 2  is  a f l u c t u a t i o n  d u e  t o  

t h e  l i m i t e d  d a t a  a t  t h o s e  a g e s .  

T h e  a d j u s t e d  r a t e s  w e r e  g r a d u a t e d  b y  a J e n k i n s  f i f t h - d i f f e r e n c e  m o d i f i e d  

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

e q u a l  t o  z e r o .  T h e  a g e  ! r a t e s  in  t h e  t a b l e s  a r e  t h e  c r u d e  v a l u e s  f o r  t h i s  a g e  

E X H I B I T  2 

COMPARISON OF PIVOTAL VALUES 

1970-75  EXPERIENCE VERSUS 1950-54 EXPERIENCE 

( M o r t a l i t y  R a t e s  pe r  1,000) 

PIVOTAL 
AU~ Male* 

(1) 

2 . . . . . . . . . .  0 .59  
7 . . . . . . . . . .  0 .33 
12 . . . . . . . . .  0 .44  
17 . . . . . . . . .  1.14 
22 . . . . . . . . .  1.25 
27 . . . . . . . . .  0 .95  
32 . . . . . . . . .  0 .99  
37 . . . . . . . . .  ! . 39  
42 . . . . . . . . .  2 .35 
47 . . . . . . . . .  3 .84 
52 . . . . . . . . .  5 .99  
57 . . . . . . . . .  10.08 
62 . . . . . . . . .  15.73 
67 . . . . . . . . .  26 .07  
72 . . . . . . . . .  40 .62  
77 . . . . . . . . .  68 .13  
82 . . . . . . . . .  101.37 
87 . . . . . . . . .  156.59 
92 . . . . . . . . .  197.95 
97 . . . . . . . . .  265.51 

1970--75 EXI'ERIESCE 

Adjusted 
for Female* 

Graduation 
(2) (3) 

0.51 0 .48  
0 .30  0 .20  
0 .24  0 .24  

. . . . . . . . .  0 .43 

. . . . . . . . .  0 .50  

. . . . . . . . .  0 .56  
, . . . . . . . . .  0 .70  

. . . . . . . . .  0 . 97  

! . . . . . . . . .  1.83 
. . . . . . . . .  2 .78 
. . . . . . . . .  4 .08  
. . . . . . . . .  6 .16 
. . . . . . . . .  8 .13 
. . . . . . . . .  14.30 
. . . . . . . . .  21 .47  
. . . . . . . . .  41 .30  
. . . . . . . . .  69 .82  
. . . . . . . . .  122.99 
. . . . . . . . .  168.84 
. . . . . . . . .  215 .90  

1950-54 EXOF.RIENCE 

Adjusted Pivolals Adjusted 
for Prior to for 

Graduation Margins* Graduation 
(4) (5) (6) 

0.36 0.75t ......... 

0.25 0 . 4 4 t  . . . . . . . . .  
0 .20  0 . 3 7 t  . . . . . . . . .  

. . . . . . . . .  0 . 7 2 t  . . . . . . . . .  

. . . . . . . . .  0 .99  0 .89  

. . . . . . . . .  0 .97  . . . . . . . . .  

. . . . . . . . .  1.10 1.20 

. . . . . . . . .  1.66 . . . . . . . . .  

. . . . . . . . .  2 .98 . . . . . . . . .  

. . . . . . . . .  4 .93  . . . . . . . . .  

. . . . . . . . .  8.21 . . . . . . . . .  

. . . . . . . . .  13.22 . . . . . . . . .  

. . . . . . . . .  21 .17  . . . . . . . . .  

. . . . . . . . .  32 .92  . . . . . . . . .  

. . . . . . . . .  51 .40  . . . . . . . . .  

. . . . . . . . .  74 .02  . . . . . . . . .  

. . . . . . . . .  112.64 . . . . . . . . .  

. . . . . . . . .  160.98 . . . . . . . . .  

. . . . . . . . .  224.34  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

* C o l u m n s  I ,  3, a n d  5: d a t a  o f  f irst  f ive po l i cy  y e a r s  a r e  e x c l u d e d  ( e x c e p t  f o r  a g e  

2). 

t C o l u m n  5: r a t e s  a r e  f o r  i nd iv idua l  ages  2, 7, 12, a n d  17 a n d  a r e  b a s e d  o n  the  

e x p e r i e n c e  o f  f o u r  l a r g e  c o m p a n i e s .  
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(the same approach as was used in the 1958 CSO Basic Table). The rates 
at the very high ages, ages 85 and over for the Male Table and ages 84 and 
over for the Female Table, were adjusted to grade smoothly into a rate of 
1.000 at age 100. 

It should be remembered that the 1958 CSO Basic Tables were not de- 
termined by graduating the underlying data, but were developed by sub- 
tracting the margins in the valuation tables. 

Since the experience data for age 0 were relatively scant, and since the 
experience rates were extremely low, it. was decided to develop appropriate 
age 0 rates by relating them to the age 1 rates. Ratios were determined from 
the 1958 CSO Basic Tables of the age 0 rates to the age 1 rates, 6.33 for 
males and 5.83 for females, and these ratios were applied against the crude 
age 1 rates of the New Basic Tables. This procedure resulted in an age 0 
rate for males of 3.67 and an age 0 rate for females of 2.45. 

The New Basic Table rates determined by the graduation process and the 
previously mentioned adjustments at age 0 and the high ages were then 
further adjusted to produce actual-to-expected ratios of 1.000 for the entire 
Male Basic Table and 1.000 for the entire Female Basic Table. The adjust- 
ment factors used were 1.0077 for the Male Table and 0.9993 for the Female 

Table. 
Exhibit 3 shows the New Basic Tables along with tests for smoothness 

(third differences) and fit (ratios of actual to expected deaths by quinquennial 
age groups). For most of the age groups in the Tables, the actual-to-expected 
ratios are quite close to 1.000. The age groups where the ratios are signif- 
icantly higher or lower than 1.000 are those at the younger ages, where the 
pivotal values were adjusted, or at the higher ages, where the rates were 

also adjusted. 
By analyzing the sum of the third differences, we determined that the 

New Basic Tables are "smoother" than the 1958 CSO Basic Tables. We 
made our analysis for mortality rates through age 92 only, because the rates 
above that age in the 1958 CSO Basic Table were adjusted to grade into 

1.000 at age 100 and were not the graduated experience rates. The following 
chart showsthe sum of theabsolute-valuesof third differences forages 0-92 

for the four tables: 

COMPARISON OF •lA3qxl FOR q0 THROUGH (792 

i l Male Female 
New Basic Tables . . . . . . . . . . . . . .  764 597 
1958 CSO Basic Tables . . . . . . . . .  888 678 



E X H I B I T  3 - - N E w  BASIC TABLES WITH TESTS OF FIT  AND SMOOTHNESS 

( R a t e s  p e r  100 ,000)  

BASIC MALE BASIC MALE BASIC FEMALE BASIC FEMALE 

Age x ~ A 3 i A ~  x ~ ~3 A ~  x ~ A 3 A ~  x ~ A 3 

0 . . . .  370 - 2 9 6  ~51 . .  551 - 1 0 . .  2 4 5 - 1 9 3  51  . . .  3 7 9 -  4 
1 . . . .  5 9 -  10 52 . .  608 - 2 1 . .  4 2 -  4 52 . . .  411 1 
2 . . . .  51 2 ~53 . .  674 I 2 . .  36 0 53 . . .  4 4 8 -  3 
3 . . . .  50 1 1 5 4  . .  748 - 3 3 . .  34 - I 54 . . .  486  - 2 
4 . . . .  4 6 -  I 155 . .  828 1 4 . .  32 2 55 . . .  526 I 
5 . . . .  41 2 156 . .  915 2 5 . .  3 0 -  1 56 . . .  565 3 
6 . . . .  36 1 157 . .  1,006 5 6 . .  27 0 57 . . .  601 5 
7 . . . .  30 0 158 . .  1,102 2 7 . .  25 1 58 . . .  635 6 
8 . . . .  25 2 i 5 9  . .  1,205 3 8 . .  23 0 59 . . .  670 4 
9 . . . .  22 0 ! 6 0  . .  1,32C 4 9 . .  21 1 60 . . .  711 5 
10 . . .  21 2 [61 . .  1,44~ - 2 I0  20 - I 61 . . .  764 - 5 
11 . . .  2 4 -  3 ' 6 2 1  1,595 - I I I  20 0 6 2  . . .  8 3 3 -  6 
12 . . .  3 1 -  2 1 6 3  1,762 - 4 1 2  2 2 -  1 6 3  . . .  9 2 3 -  4 
13 . . .  4 4 -  1 1 6 4  1,948 - ! 13 25 0 6 4  . . .  1 , 0 2 9 -  7 
14 . . .  6 0 -  2 1 6 5  2,152 0 14 29 0 65 . . .  1,145 - 2 
15 . . .  7 7 -  3 ! 6 6  . .  2,37C 8 15 3 3 -  1 66 . . .  1,267 11 
16 . . .  94 I 67 . .  2 ,601 11 16 37 1 67 . . .  1,388 13 
17 . . .  109 ! 68 . .  2 ,845 10 17 41 - 2 68 . . .  1 ,506 13 
18 . . .  119 0 69  . .  3,11C 11 18 44  2 69  . . .  ! , 6 3 2  14 
19 . . .  125 0 70  . .  3,407! 6 19 47 0 70  . . .  1 ,779 9 
20  . . .  128 1 71 . .  3 , 7 4 6 ! -  7 20  48 0 71 . . .  1 , 9 6 0 -  3 
21 . . .  128 2 72 . .  4 , 1 3 8 -  12 21 49  0 72 . . .  2 , 1 8 9 -  10 
22 . . .  1 2 5 -  2 73 . .  4 , 5 8 9 -  10 22 50 0 73 . . .  2 ,475  - 6 
23 . . .  120 3 74  . .  5 , 0 9 2 -  I1 23 51 0 74 . . .  2 ,815  - 9 
24 . . .  115 75 . . . .  5 ,635  - 7 24  52 I 75 . . .  3 , 1 9 9 -  2 
25 . . .  1 0 8 -  76 . . .  6 , 208  19 25 5 3 -  I 76 . . .  3 ,621 15 
26 . . .  102 77 . .  6 , 800  23 26  54 0 77 . . .  4 , 072  24 
27 . . .  9 8 -  78  . .  7 , 404  23 27 56 I 78 . . .  4 , 5 5 0  21 
28 . . .  95 79 . .  8 , 039  24 28 5 8 -  I 79 . . .  5 , 0 7 0  22 
29 . . .  9 4 -  80 . .  8 , 728  12 29  60 0 80 . . .  5 , 656  12 
30 . . .  94 81 . .  9 , 4 9 4 -  26  30 63 0 81 . . .  6 , 3 2 9 -  19 
31 . . .  9 6 -  82 . .  10,361 - 29  31 66 2 82 . . .  7 ,111 - 16 
32 . . .  99 83 . .  11,341 - 26  32 6 9 -  2 83 . . .  8 , 0 1 4 -  11 
33 . . .  1 0 4  0 84 . .  12 ,408 - 16 33 72 3 84 . . .  9 , 0 1 9 -  10 
34 . . .  110~ 1 85 . .  13,533 - 8 34 7 7 -  1 85 . . .  1 0 , 1 1 0 -  3 
35 . . .  1 1 8 i -  2 86  . .  14 ,690  0 35 82 0 86 . . .  11 ,276 0 
36 . . .  128[ 2 87 . .  15,863 8 36 90  1 87 . . .  12,507 8 
37 . . .  1 4 1 1 -  1 88 . .  17 ,044 16 37 I 0 0 -  1 88 . . .  13 ,800 16 
38 . . .  155 1 89  . .  18,233 33 38 112 - I 89 . . .  15,155 32 
39 . . .  172 - 2 90  . .  19,438 64  39 127 0 90 . . .  16,580 64  
40  . . .  191 2 91 . .  20 ,675  129 40  1 4 4 -  2 91 . . .  18,091 128 
41 . . . 2 1 3  - 2 92  . .  21 ,977  258  41 162 2 92 . . .  19 ,720 255 
42  . . . 2 3 6  2 93 . .  23 ,408  969  42  181 - 1 93 . . .  21 ,531 512 
43 . . .  2 6 2 -  2 94 . .  25 ,097  579  43 199 1 94  . . .  23 ,652  1,025 
44  . . .  289 2 95 . .  27 ,302  2 ,516  44  218 - 1 95  . . .  26 ,338  2,301 
45 . . .  319 - 2 96  . .  30 ,992  3 ,676  45  237 2 96 . . .  30 ,101 3 ,838  
46  . . .  350 3 97 . .  3 6 , 7 4 6  7 , 4 8 4  46  257 0 97 . . .  3 5 , 9 6 6  8 ,507  
47 . . .  384 0 98 . .  4 7 , 0 8 0  0 47 277 I 98 . . .  4 6 , 2 3 4  0 
48 . . .  419 3 99  . .  6 5 , 6 7 0  0 48 299 - l 99 . . .  64 ,743  0 
49 . . .  458 0 100 . 100 ,000  0 49  323 1 100 . .  100 ,000  0 
50 . . .  501 2 50  350 2 

21A31=17 ,227  E ] A a I = 1 6 , 4 3 9  

Age A/E 
Group 

0 - 4  . . .  
5 - 9 . . .  
10 -14  
15 -19  
2 0 - 2 4  
2 5 - 2 9  
3 0 - 3 4  
3 5 - 3 9  
40--44 
4 5 - 4 9  
5 0 - 5 4  

0 .575  
1.111 
1.157 
1.055 
1 .029 
0 . 9 7 6  
0 .974  
0 .963  
0 .981  
0 . 9 9 9  
0 .985  

Age A/E 
Group 

5 5 - 5 9  . . . . . .  1 .013 
60--64 . . . . . .  0 . 9 9 6  
6 5 - 6 9  . . . . . .  i . 0 1 9  
7 0 - 7 4  . . . . . .  0 . 995  
7 5 - 7 9  . . . . . .  i .025 
8 0 - 8 4  . . . . . .  ! .003 
8 5 - 8 9  . . . . . .  1.025 
9 0 - 9 4  . . . . . .  0 . 933  
9 5 - 9 9  . . . . . .  0 . 807  

T o t a l  A c t u a l - t o - E x p e c t e d  R a t i o  = 1 .000  

Age A/E 
Group 

0 - 4  . . . .  0 . 6 6 9  
5 - 9  . . . .  0 . 808  
10 -14  . .  1.017 
15 -19  . .  1.051 
2 0 - 2 4  . .  0 .993  
2 5 - 2 9  . .  0 . 980  
3 0 - 3 4  . .  0 . 998  
3 5 - 3 9  . .  0 . 939  
4 0 - 4 4  . .  0 .993  
4 5 - 4 9  . .  0 .993  
5 0 - 5 4  . .  0 . 987  

Age ?dE 
Group 

5 5 - 5 9  . . . . . . .  1 .034 
6 0 - 6 4  . . . . . . .  0 . 9 6 9  
6 5 - 6 9  . . . . . . .  1 .050 
7 0 - 7 4  . . . . . . .  0 .983  
7 5 - 7 9  . . . . . . .  1 .040 
8 0 - 8 4  . . . . . . .  1 .016 
8 5 - 8 9  . . . . . . .  1 .028 
9 0 - 9 4  . . . . . . .  0 . 895  
9 5 - 9 9  . . . . . . .  0 . 678  

T o t a l  A c t u a l - t o - E x p e c t e d  R a t i o  = 1 .000 
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Exhibit 4 compares the New Male and Female Basic Table rates and shows 
the effect of the significant dip in the Male Basic Table rates relative to the 
corresponding female rates. 

Exhibits 5-8 compare the New Basic Table rates with the rates of  several 
other mortality tables. 

Exhibit 5 compares the New Male Basic Table with the 196%71 United 
States Male Population Table. The Male Basic Table rates are lower than 
the population rates at all ages, except for ages 96-100, where the Basic 
Table was graded to end at age 100. For the main insuring ages, the rates 
are about 45-70 percent of the population rates. 

Exhibit 6 shows similar results for the New Female Basic Table compared 
with the 196%71 United States Female Population Table, although the Fe- 
male Basic Table rates are closer to the population rates than the Male Basic 
Table rates are (generally about 55-75 percent of  the population rates). The 
Committee feels that this is because medical experience constitutes a larger 
proportion of the male data, and that male population mortality has a greater 
proportion of experience in occupations with significant accidental or en- 
vironmental hazards than female population mortality. 

Exhibit 7 compares the New Male Basic Table to the 1958 CSO Male 
Basic Table. Except for the age range of the dip in mortality rates, the New 
Male Basic Table rates are generally 75-85 percent of the 1958 CSO Male 
Basic Table rates. The New Female Basic Table rates, as shown in Exhibit 
8, are about 55-85 percent of the 1958 CSO Female Basic Table rates. It 
should be clear, therefore, that a three-year setback approach on the New 
Male Basic Table would not generally be sufficient to reflect the lower female 
mortality recently experienced. 

Model Office. Testing 

In the course of the development of the New Basic Tables, the Committee 
made extensive use of a model office for:reserve calculations. The model 
office distribution of issues by age, sex, and underwriting class, shown in 
Exhibit 9, was based on the 1970-75 intercompany experience of exposures 
in policy year 1. The distribution by sex was graded from 80 percent male, 
20 percent female in.the first year  of  the model office tO 75 percent male, 
25 percent female over five years to reflect the expected higher proportion 
of female issues in the future. The distribution of  issues by plan was based 
on the paid issues of one large company and the 1974 LIMRA study of  
"Life Insurance Buying": Whole Life, 73.6 percent; Life Paid Up at age 
65, 12.6 percent; Endowment at age 65, 6.3 percent; and Twenty-Payment 
Life, 7.5 percent. Term plans were not included, since their effect on the 
level of model office reserves would have been insignificant. 
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NEW MALE BASIC TABLE VERSUS NEW FEMALE BASIC TABLE 

New New New 
Male Female Male 
Basic Basic (I)-(2) (I)+(2) Agex Basic 

Age x T ab l e  Table Table 
l,O00qx I,O~Oqx I,O00clr, 

(I) (2) (3) (4) (I) 

[} . . . . .  3.70 2.45 1.25 151.0% 51 . . . . .  5.51 
1 . . . . .  0.59 0.42 0.17 140.5 52 . . . . .  6.08 
2 . . . . .  0.51 0.36 0.15 141.7 53 . . . . .  6.74 
3 . . . . .  0.50 0.34 0.16 147.1 54 . . . . .  7.48 
4 . . . . .  0.46 0.32 0.14 143.7 55 . . . . .  8.28 
5 . . . . .  0.41 0.30 0.11 136.7 56 . . . . .  9.15 
5 . . . . .  0.36 0.27 0.09 133.3 57 . . . . .  10.06 
7 . . . . .  0.30 0.25 0.05 120.0 58 . . . . .  l l . 0 2  
8 . . . . .  0.25 0.23 0.02 108.7 59 . . . . .  12.05 
9 . . . . .  0.22 0.21 0.01 104.8 60 . . . . .  13.20 
10 . . . .  0.21 0 . 2 0 : 0 . 0 1  105.0 61 . . . . .  14.49 
11 . . . .  0.24 0.201 0.04 120.0 62 . . . . .  15.95 
12 . . . .  0.31 0.22 0.09 140.9 63 . . . . .  17.62 
13 . . . .  0.44 0.25 0.19 176.0 64 . . . . .  19.48 
14 . . . .  0.60 0.29 0.31 206.9 65 . . . . .  21.52 
15 . . . .  0.77 0.33 0.44 233.3 66 . . . . .  23.70 
16 . . . .  0.94 0.37 0.57 254.1 67 . . . . .  26.01 
17 . . . .  1.09 0.41 0.68 265.9 68 . . . . .  28.45 
18 . . . .  1.19 0.44 0.75 270.5 69 . . . . .  31.10 
19 . . . .  1.25 0.47 0.78 266.0 70 . . . . .  34.07 
20 . . . .  1.28 0.48 0.80 266.7 71 . . . . .  37.46 
21 . . . .  1.28 0.49 0.79 261.2 72 . . . . .  41.38 
22 . . . .  1.25 0.50 0.75 250.0 73 . . . . .  45.89 
23 . . . .  1.20 0.51 0.69 235.3 74 . . . . .  50.92 
24 . . . .  1.15 0.52 0.63 221.2 75 . . . . .  56.35 
25 . . . .  1.08 0.53 0.55 203.8 76 . . . . .  62.08 
26 . . . .  1.02 0.54 0.48 188.9 77 . . . . .  68.00 
27 . . . .  0.98 0.56 0.42 175.0 78 . . . . .  74.04 
28 . . . .  0.95 0.58 0.37 163.8 79 . . . . .  80.39 
29 . . . .  0.94 0.60 0.34 156.7 80 . . . . .  87.28 
30 . . . .  0.94 0.63 0.31 149.2 81 . . . . .  94.94 
31 . . . .  0.96 0.66 0.30 145.5 82 . . . . .  103.61 
32 . . . .  0.99 0.69 0.30 143.5 83 . . . . .  113.41 
33 . . . .  1.04 0.72 0.32 144.4 84 . . . . .  124.08 
;4 . . . .  1.10 '0 .77 0.33 142.9 85 . . . . .  135.33 
;5 . . . .  1.18 0.82 0.36 143.9 86 . . . . .  146.90 
;6 . . . .  1.28 0.90 0.38 142.2 87 . . . . .  158.63 
;7 . . . .  1.41 1.00 0.41 141.0 88 . . . . .  170.44 
;8 . . . .  1.55 1.12 0.43 138.4 89 . . . . .  182.33 
;9 . . . .  1.72 1.27 0.45 135.4 90 . . . . .  194.38 
l0 . . . .  1.91 1.44 0.47 132.6 91 . . . . .  206.75 
I I  . . . .  2.13 1.62 0.51 131.5 92 . . . . . .  219.77 
12 . . . .  2.36 1.81 0.55 130.4 93 . . . . .  234.08 
~3 . . . .  2.62 1.99 0.63 131.7 94 . . . . .  250.97 
14 . . . .  2.89 2.18 0.71 132.6 95 . . . . .  273.02 
~5 . . . .  3.19 2.37 0.82 134.6 96 . . . . .  309.92 
16 . . . .  3.50 2.57 0.93 136.2 97 . . . . .  367.46 
~7 . . . .  3.84 2.77 1.07 138.6 98 . . . . .  470.80 
18 . . . .  4.19 2.99 1.20 140.1 99 . . . . .  656.70 
~9 . . . .  4.58 3.23 1.35 141.8 100 . . . .  1.000.00 
50 . . . .  5 . 0 1  3.50 1.51 143.1 

New 
Female 

Basic (1)-(2) (I)+(2) 

Table 

1,000qx 
(2) (3) (4) 

, i 

3.79 1.72 145.4~ 
4.11 1.97 147.9 
4.48 2.26 150.4 
4.86 2.62 153.9 
5.26 3.02 157.4 
5.65 3.50 161.9 
6.01 4.05 167.4 
6.35 4.67 173.5 
6.70 5.35 179.9 
7.11 6.09 185.7 
7.64 6.85 189.7 
8.33 7.62 191.5 
9.23 8.39 190.9 

10.29 9.19 189.3 
11.45 10.07 187.9 
12.67 11.03 187.1 
13.88 12.13 187.4 
15.06 13.39 188.9 
16.32 14.78 190.6 
17.79 16.28 191.5 
19.60 17.86 191.1 
21.89 19.49 189.0 
24.75 21.14 185.4 
28.15 22.77 180.9 
31.99 24.36 176.1 
36.21 25.87 171.4 
40.72 27.28 167.0 
45.50 28.54 162.7 
50.70 29.69 158.6 
56.56 30.72 154.3 
63.29 31.65 150.0 
71.11 32.50 145.7 
80.14 33.27 141.5 
90.19 33.89 137.6 

101.10 34.23 133.9 
112.76 34.14 130.3 
125.07 33.56 126.8 
138.00 32.44 123.5 
151.55 30.78 120.3 
165.80 28.58 117.2 
180.91 25.84 114.3 
197.20 22.57 111.4 
215.31 18.77 108.7 
236.52 14.45 106.1 
263.38 9.64 103.7 
301.01 8.91 103.0 
359.66 7.80 102.2 
462.34 8.46 101.8 
647.43 9.27 101.4 

1,000.00 1,000.00 0.00 100.0 

632  
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N E W  FEMALE BASIC TABLE VERSUS 1969-71 U N I T E D  STATES 

FEMALE POPULATION TABLE 

New 
1969-71 

Male 
LI.S. 

Basic ( 1 ) - (2) 
Age x Table Male 

1,000qj 1,000q~ 

(I) (2) (3) 

0 . . . .  3.70 22.45 - 18.75 
l . . . .  0.59 1.33 - 0.74 
2 . . . .  0.51 0 . 9 4 -  0.43 
3 . . . .  0.50 0.78 - 0.28 

. . . .  [ 0 . 4 6  0.64 - 0.18 

. . . .  10.41 0.58 - 0.17 
6 . . . .  0.36 0.54 - 0.18 
7 . . . .  0.30 0.51 - 0.21 
8 . . . .  0.25 0.46 - 0.21 
9 . . . .  0.22 0.41 - 0.19 
10 . . .  0.21 0.36 - 0.15 
11 . . .  0.24 0.35 - 0.11 
12 . . .  0.31 0.42 - 0.11 
13 . . .  0.44 0 . 5 9 -  0.15 
14 . . .  0 .60 0 . 8 4 -  0.24 
15 . . .  0.77 1 . 1 4 -  0.37 
1 6 . . .  0.94 1 . 4 2 -  0.48 
17 . . .  1.09 1.67 - 0.58 
18 . . .  1.19 1.85 - 0.66 
1 9 . . .  1.25 1.98 - 0.73 
20 . . .  1.28 2.12 - 0.84 
21 . . .  1.28 2 . 2 6 -  0.98 
22 . . .  1.25 2 . 3 5 -  1.10 
23 . . .  1.20i 2 . 3 5 -  1.15 
24 . . .  1.15[ 2 . 2 8 -  1.13 
25 . . .  1081 2 . 1 7 -  1.09 

I 

2 6 . . .  1.021 2 . 0 6 -  1.04 
27 . . .  0.98 1 . 9 9 -  l .Ol 
28 . . .  0.95 1.98 - 1.03 
29 . . .  0:94 2.03 - 1.09 
30 . . .  0.94 2 . 1 0 -  1.16 
31 . . .  0.96 2.18 - 1.22 
32 . . .  0.99 2.28 - 1.29 
33 . . .  1.04 2 . 3 9 -  1.35 
34 . . .  l . lO 2 . 5 2 -  1.42 
35 . . .  1.18 2 . 6 8 -  1.50 
36 . . .  1.28 2 . 8 8 -  1.60 
37 . . .  1.41 3 . 1 2 -  1.71 
38 . . .  1.55 3 . 3 9 -  1.84 
39 ~. .  1 . 7 2 - 3 ; 6 9 -  1.97 
40 . .  1.91 4.01 - 2.10 
41 . .  2.13 4 . 3 5 -  2.22 
42 . .  2.36 4.73 - 2.37 
43 . .  2.62 5 . 1 8 -  2.56 
44 . .  2.89 5 . 6 8 -  2.79 
45 . .  3.19 6.23 - 3.04 
46 . .  3.50 6.81 - 3.31 
47 . .  3.84 7 . 4 4 -  3.60 
48 . .  4.19 8.12 - 3.93 
49 . .  4.58 8.87 - 4.29 
50 . .  5.01 9 . 6 9 -  4.68 

lqcw 
1969-71 

Male 
U.S, 

(1)+(2) Agex  Table Basic Male (1)-(2) (I)+(2) 

1,000qx 1,000q~ 
(4) (1) (2) (3) (4) 

16.48% 51 . . . .  5.51 10.59 - 5.08 52 .03~  
44.36 52 . . . .  6 .08 11.61 - 5.53 52.37 
54.26 53 . . . .  6 .74 12.75 - 6.01 52.86 
64.10 54 . . . .  7.48 14.00 - 6.52 53.43 
71.87 55 . . . .  8.28 15.34 - 7.06 53.98 
70.69 56 . . . .  9.15 16.76 - 7.61 54.59 
66.67 57 . . .  10.06 1 8 . 2 7 -  8.21 55.06 
58.82 58 11.02 19.87 1 . . .  8.85 55.46 
54.35 59 . . .  12.05 2 1 . 5 8 -  9.53 55.84 
53.66 60 . . .  13.20 2 3 . 3 9 -  10.19 56.43 
58.33 61 . . .  14.49 2 5 . 3 2 -  10.83 57.23 
68.57 62 . . .  15.95 2 7 . 3 8 -  11.43 58.25 
73.81 63 . . . .  17.62 2 9 . 6 0 -  11.98 59.53 
74.58 64 . . . .  19.48 3 2 . 0 0 -  12.52 60.87 
71.43 65 . . . .  21.52 3 4 . 6 3 -  13.11 62.14 
67.54 66 . . . .  23.70 3 7 . 4 6 -  13.76 63.27 
66.20 67 . . . .  26.01 4 0 . 4 4 -  14.43 64.32 
65.27 68 . . . .  28.45 4 3 . 5 0 -  15.05 65.40 
64.32 69 . . . .  31.10 4 6 . 6 5 -  15.55 66.67 
63.13 70 . . . .  34.07 4 9 . 9 1 -  15.84 68.26 
60.38 71 . . . .  37.46 5 3 . 4 4 -  15.98 70.10 
56.64 72 . . . .  41.38 5 7 . 4 0 -  16.02 72.09 
53.19 73 . . . .  45.89 6 1 . 9 3 -  16.04 74.10 
51.06 74 . . . .  50.92 6 7 . 0 3 -  16.11 75.97 
50.44 75 . . . .  56.35 7 2 . 6 4 -  16.29 77.57 
49.77 76 . . . .  62.08 7 8 . 5 6 -  16.48 79.02 
49.51 77 . . . .  68.00 8 4 . 6 2 -  16.62 80.36 
49.25 I 78 . . . .  74.04 9 0 . 7 0 -  16.66 81.63 
47.98 I 79 . . . .  80.39 9 6 . 8 8 -  16.49 82.98 
46.31 80 . . . .  87.28 1 0 3 . 6 7 ; -  16.39 84.19 
44.76 81 . . . .  94.94 111.251 - 16.31 85.34 
44.04 82 . . . .  103.61 1 1 9 . 2 9 1 -  15.68 86.86 
43.42 83 . . . .  1 1 3 . 4 1  1 2 7 . 7 0 ! -  14.29 88.81 
43.51 84 . . . .  1 2 4 . 0 8  1 3 6 . 6 3 [ -  12.55 90.81 
43.65 85 . . . .  135 33i 1 4 7 . 3 0 1 -  11.97 91.87 
44.03 86 . . . .  146.90 1 5 9 . 7 9 -  12.89 91.93 
44.44 87 . . . .  158.63 1 7 2 . 8 1 -  14.18 91.79 
45.19 88 . . . .  170.44 185.21 - .  14.77 92.03 
45.72 89 . . . .  182.33 1 9 6 . 8 1 -  14.48 92.64 
46:61 90 . . . .  194.38 208.39 . . . .  14:01 9 3 . 2 8  
47.63 91 . . . .  206.75 2 2 1 . 2 2 -  14.47 93.46 
48.97 92 . . . .  219.77 2 3 5 . 1 2 -  15.35 93.47 
49.89 93 . . . .  234.08 2 5 0 . 2 3 -  16.15 93.55 
50.58 94 . . . .  250.97 2 6 5 . 4 6 -  14.49 94.54 
50.88 95 . . . .  273.02 2 7 9 . 6 2 -  6.60 97.64 
51.20 96 . . . .  309.92 290.90 19.02 106.54 
51.40 97 . . . .  367.46 301.35 66.11 121.94 
51.61 98 . . . .  470.80 311.11 159.69 151.33 
51.60 99 . . . .  656.70 320.17 336.53 205.11 
51.63 100 . . .  ! ,000.00 328.57 671.43 304.35 
51.70 

633 
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N E W  FEMALE BASIC TABLE VERSUS 1969--71 UNITED STATES FEMALE 

POPULATION TABLE 

48  . . .  2 . 9 9  4 . 4 9  - 1 . 5 0  6 6 . 5 9  
4 9 . . .  3 . 2 3  4 . 8 4  - 1 .61 6 6 . 7 4  
5 0 . . .  3 . 5 0  5 . 2 3  - 1 .73  6 6 . 9 2  

New 1969-71 
Female 

U.S. ! 
Basic Female (1)-(2) (1)+(2) Age x 

Age x Table 
1,000qx l,O00q~, 

(1) (2) (3) (4) 

0 . . . .  2 . 4 5  1 7 . 4 6  - 15 .01  1 4 . 0 3 %  51 . .  
l . . . .  0 . 4 2  1 . 1 6  - 0 . 7 4  3 6 . 2 1  52  . .  
2 . . . .  ! 0 . 3 6  0 . 7 7  - 0 . 4 1  4 6 . 7 5  53 . .  
3 . . . .  1 0 . 3 4  0 . 6 0  - 0 . 2 6  5 6 . 6 7  5 4  . .  
4 . . . .  0 . 3 2  0 . 5 1  - 0 . 1 9  6 2 . 7 5  55 . .  
5 . . . .  0 . 3 0  0 . 4 3  - 0 . 1 3  6 9 . 7 7  5 6  . .  
6 . . . .  0 . 2 7  0 . 3 8  - 0 . 1 1  7 1 . 0 5  57  . .  
7 . . . .  0 . 2 5  0 . 3 4  - 0 . 0 9  7 3 . 5 3  58  . .  
8 . . . .  0 . 2 3  0 . 3 1  - 0 . 0 8  7 4 . 1 9  59  . .  
9 . . . .  0 . 2 1  0 . 2 8  - 0 . 0 7  7 5 . 0 0  6 0  . .  
10 . . .  0 . 2 0  0 . 2 6  - 0 . 0 6  7 6 . 9 2  61 
11 . . .  0 . 2 0  0 . 2 5  - 0 . 0 5  8 0 . 0 0  62 . .  
12 . . .  0 . 2 2  0 . 2 7  - 0 . 0 5  8 1 . 4 8  63 . .  
13 . . .  0 . 2 5  0 . 3 3  - 0 . 0 8  7 5 . 7 6  6 4  . .  
14 . . .  0 . 2 9  0 . 4 0  - 0 . 1 1  7 2 . 5 0  65 . .  
15 . . .  0 . 3 3  0 . 4 9  - 0 . 1 6  6 7 . 3 5  6 6  . . .  
1 6 . . .  0 . 3 7  0 . 5 8  - 0 . 2 1  6 3 . 7 9  6 7  . . .  
17 . . .  0 . 4 1  0 . 6 6  - 0 . 2 5  6 2 . 1 2  68  . . .  
18 . . .  0 . 4 4  0 . 6 9  - 0 . 2 5  6 3 . 7 7  6 9  . . .  
19 . . .  0 . 4 7  0 . 7 1  - 0 . 2 4  6 6 . 2 0  7 0  . . .  
20  . .  0 . 4 8  0 . 7 2  - 0 . 2 4  6 6 . 6 7  71 . . .  
21 . .  0 . 4 9  0 . 7 3  - 0 . 2 4  6 7 . 1 2  7 2  . . .  
22  . .  0 . 5 0  0 . 7 5  - 0 . 2 5  6 6 . 6 7  73 . . ,  
23 . .  0 .51  0 . 7 7  - 0 . 2 6 '  6 6 . 2 3  74  . . ,  
24  . .  0 . 5 2  0 . 7 9  - 0 . 2 7  6 5 . 8 2  75 . . ,  
25  . .  0 . 5 3  0 . 8 1  - 0 . 2 8  6 5 . 4 3  7 6  . . ,  
26  . .  0 . 5 4  0 . 8 3  - 0 . 2 9  6 5 . 0 6  77  . . ,  
27  . .  0 . 5 6  0 . 8 6  - 0 . 3 0  6 5 . 1 2  78  . .  
28  . .  0 . 5 8  0 . 9 0  - 0 . 3 2  6 4 . 4 4  7 9  . .  
29  . .  0 . 6 0  0 . 9 6 -  0 . 3 6  6 2 . 5 0  8 0  . .  
30  . .  0 . 6 3  1 . 0 2  - 0 . 3 9  6 1 . 7 6  81 . .  
31 . .  0 . 6 6  1 . 1 0  - 0 . 4 4  6 0 . 0 0  82  . .  
32  . .  0 . 6 9  1 . 1 9  - 0 . 5 0  5 7 . 9 8  83 . .  
33 . .  0 . 7 2  1 . 2 9  - 0 . 5 7  5 5 . 8 1  84  
34  . .  0 . 7 7  1 . 4 0  - 0 . 6 3  5 5 . 0 0  85  
35 . . !  0 . 8 2  1 . 5 2  - 0 . 7 0  5 3 . 9 5  86  
36 . .  0 . 9 0  1 .65  - 0 . 7 5  5 4 . 5 5  87 
37 . .  1 . 0 0  1 . 8 0  - 0 . 8 0  5 5 . 5 6  88  
38 . .  1 .12  1 .97  - 0 . 8 5  5 6 . 8 5  8 9  
39  . .  1 .27  2 . 1 5  - 0 . 8 8  5 9 . 0 7  9 0  
40  . .  1 .44  2 . 3 3  - 0 . 8 9  6 1 . 8 0  91 
41 . .  1 .62  2 . 5 1  - 0 . 8 9  6 4 . 5 4  9 2  
42  . . .  1 .81 2 . 7 3  - 0 . 9 2  6 6 . 3 0  93  
43 . . .  1 . 9 9  2 . 9 7  - 0 . 9 8  6 7 . 0 0  9 4  
44  . . .  2 . 1 8  3 . 2 5  - 1 . 0 7  6 7 . 0 8  95  
45 . . . i  2 . 3 7  3 . 5 4  - 1 . 1 7  6 6 . 9 5  9 6  
46  . . .  2 . 5 7  3 . 8 4  - 1 . 2 7  6 6 . 9 3  97  
47  . . .  2 . 7 7  4 . 1 6  - 1 . 3 9  6 6 . 5 9  98  

9 9  

New 
Female 
Basic 
Table 

1,000qx 
(I) 

3 . 7 9  
4 . 1 1  
4 . 4 8  
4 . 8 6  
5 . 2 6  
5 . 6 5  
6 .01  
6 . 3 5  

1969-71 
U.S. 

0 ) - ( 2 )  0 )+(2)  
Female 
1 , 0 0 0 q x  

(2) (3) (4) 

5 . 6 5  -- 1 .86  6 7 . 0 8 %  
6 . 1 1  -- 2 . 0 0  6 7 . 2 7  
6 . 6 0  -- 2 . 1 2  6 7 . 8 8  
7 . 1 2  -- 2 . 2 6  6 8 . 2 6  
7 . 6 8  -- 2 . 4 2  6 8 . 4 9  
8 . 2 9  -- 2 . 6 4  6 8 . 1 5  
8 . 9 4  -- 2 . 9 3  6 7 . 2 3  
9 . 6 2  -- 3 . 2 7  6 6 . 0 1  

6 . 7 0  10 .35  - 3 . 6 5  6 4 . 7 3  
7 . 1 1  1 1 . 1 3  - 4 . 0 2  6 3 . 8 8  

. .  7 . 6 4  1 2 . 0 0  - 4 . 3 6  6 3 . 6 7  
8 . 3 3  1 2 . 9 8  - 4 . 6 5  i 6 4 . 1 8  
9 . 2 3  14 .11  - 4 . 8 8  6 5 . 4 1  

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

. . .  1 5 . 0 6  2 1 . 9 5  - 6 . 8 9  6 8 . 6 1  

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

. . .  1 7 . 7 9  2 6 . 3 2  - 8 . 5 3  6 7 . 5 9  

. . .  1 9 . 6 0  2 8 . 7 9  - 9 . 1 9  6 8 . 0 8  

. . .  2 1 . 8 9  3 1 . 6 5  - 9 . 7 6  6 9 . 1 6  

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

. . .  2 8 . 1 5  3 8 . 9 3 -  1 0 . 7 8  7 2 . 3 1  

. . .  3 1 . 9 9  4 3 . 2 5 -  1 1 . 2 6  7 3 . 9 7  

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

. . .  4 0 . 7 2 ;  5 2 . 9 5 -  12 .23  7 6 . 9 0  

. . .  4 5 . 5 0 i  5 8 . 4 0  1 2 . 9 0  7 7 . 9 1  

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

. . .  5 6 . 5 6  7 0 . 9 7  14.41 7 9 . 7 0  

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

. . .  7 1 . 1 1  8 6 . 1 2 -  15 .01  8 2 . 5 7  

. . .  8 0 . 1 4  9 4 . 1 9 -  1 4 . 0 5  8 5 . 0 8  
. .  9 0 . 1 9  1 0 2 . 7 5 -  1 2 . 5 6  8 7 . 7 8  
. .  1 0 1 . 1 0  1 1 2 . 8 2 -  1 1 . 7 2  8 9 . 6 1  
. .  1 1 2 . 7 6  1 2 4 . 6 2  - 11 .86  9 0 . 4 8  
. .  1 2 5 . 0 7  1 3 6 . 8 5  - 11 .78  9 1 . 3 9  
. .  1 3 8 . 0 0  1 4 8 . 5 9 -  1 0 . 5 9  9 2 . 8 7  
. .  151 .55 !  1 6 0 . 0 6  - 8 :51  9 4 . 6 8  
. .  1 6 5 . 8 0  1 7 2 . 6 4 -  6 . 8 4  9 6 . 0 4  
. .  180 .91  1 8 7 . 1 8 -  6 . 2 7  9 6 . 6 5  
. .  1 9 7 . 2 0  2 0 2 . 4 3  - 5 . 2 3  9 7 . 4 2  
. .  2 1 5 . 3 1  2 1 7 . 5 0 -  2 . 1 9  9 8 . 9 9  

2 3 6 . 5 2  2 3 1 . 8 6  4 . 6 6  102 .01  
2 6 3 . 3 8  2 4 5 . 8 4  1 7 . 5 4  1 0 7 . 1 3  

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

. .  3 5 9 . 6 6  2 6 9 . 8 0  8 9 . 8 6  133 .31  

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

. .  6 4 7 . 4 3  2 8 9 . 4 9  3 5 7 . 9 4  2 2 3 . 6 5  
100 . .  1 , 0 0 0 . 0 0  2 9 8 . 3 6  7 0 1 . 6 4  3 3 5 . 1 7  

6 3 4  
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N E W  MALE BASIC TABLE VERSUS 1958 C S O  MALE BASIC TABLE 

1958 
N e w  

c s o  Male 
Male 

Basic Basic ( I ) - (2)  (I)+(2) Agex 
Age x Table 

Table 
1,000qx 1,000qx 

(1) (2) (3) (4) 

0 . . . . .  3 .70  6 .33  - - 2 . 6 3  5 8 . 5 %  51 . .  
1 . . . . .  0 . 5 9  1 .00 - - 0 . 4 1  5 9 . 0  52 . .  
2 . . . . .  0 .51 0 .75  - - 0 . 2 4  6 8 . 0  53 . .  
3 . . . . .  0 . 5 0  0 . 6 8  - 0 . 1 8  73 .5  54  . .  
4 . . . . .  0 . 4 6  0.61 - 0 . 1 5  7 5 . 4  55 . .  
5 . . . . .  0 .41 0 .55  - 0 . 1 4  74 .5  5 6  . .  
6 . . . . .  0 . 3 6  0 . 4 9  - 0 . 1 3  73 .5  57 . .  
7 . . . . .  0 . 3 0  0 . 4 4  - 0 . 1 4  6 8 . 2  58 . .  
8 . . . . .  0 .25  0 . 4 0 - 0 . 1 5  62 .5  59 . .  
9 . . . . .  0 . 2 2  0 . 3 7  - 0 . 1 5  59 .5  60  . .  
10 . . . .  0 .21 0 . 3 6 - 0 . 1 5  58 .3  61 . .  
11 . . . .  0 . 2 4  0 . 3 7  - 0 . 1 3  6 4 . 9  62 . .  
12 . . . .  0 .31 0 . 3 9 - 0 . 0 8  79 .5  63 . .  
13 . . . .  0 . 4 4  0 . 4 4  0 . 0 0  100.0  64  . .  
14 . . . .  0 . 6 0  0 . 5 0  0 . 1 0  120 .0  65 . .  
15 . . . .  0 . 7 7  0 . 5 6  0 .21  137.5 66  . .  
16 . . . .  0 . 9 4  0 .63  0 .31 149.2 67  . .  
17 . . . .  1 .09 0 . 7 0  0 . 3 9  155.7 68  . .  
18 . . . .  1 .19 0 . 7 6  0 . 4 3  156.'6 69  . .  
19 . . . .  1.25 0 . 8 0  0 .45  156.2  70 . .  
20 . . . .  1 .28 0 . 8 4  0 . 4 4  152.4  71 . .  
21 . . . .  1 .28 0 . 8 7  0 .41  147.1 72 . .  
22 . . . .  1.25 0 . 8 9  0 . 3 6  140.4  73 . .  
23 . . . .  1 .20 0.91 0 . 2 9  131 .9  74 . .  
24 . . . .  1.15 0 . 9 2  0 . 2 3  125.0  75 . .  
25 . . . .  1 .08 0 .93  0 . 1 5  !16 .1  76  . .  
26 . . . .  1 .02 0 .95  0 . 0 7  107.4 77 . .  
27 . . . .  0 . 9 8  0 . 9 7  0 .01  101.0  78 . .  
28 . . . .  0 .95  1.00 - 0 . 0 5  9 5 . 0  79  . .  
29 . . . .  0 . 9 4  1.04 - 0 . 1 0  9 0 . 4  80  . .  
30 . . . .  0 . 9 4  1.08 - 0 . 1 4  8 7 . 0  81 . .  
31 . . . .  0 . 9 6  1.13 - 0 . 1 7  8 5 . 0  82 . .  
32 . . .  0 . 9 9  1 . 1 8 - 0 . 1 9  8 3 . 9  83 . .  
33 . . .  1 .04 1 . 2 4 - 0 . 2 0  8 3 . 9  84  . .  
34 . . .  1 .10 1 . 3 1 - 0 . 2 1  8 4 . 0  85 . .  
35 . . .  1.18 1 . 4 1 - 0 . 2 3  83 .7  86  . .  
36 . . .  1.28 1.53 - 0 . 2 5  83 .7  87 . .  
37 . . .  1.41 1.68 - 0 . 2 7  8 3 . 9  88 . .  

113.41 
,124.08 
135.33 
146 .90  

38 . . . .  - 1 . 5 5  1 . 8 8  - 0 . 3 3  - 8 2 . 4  
39 . . . .  1.72 2 . 1 0 - 0 . 3 8  8 1 . 9  
40  . . . .  1.91 2 . 3 6 - 0 . 4 5  8 0 . 9  
41 . . . .  2 .13  2 .65  - 0 . 5 2  8 0 . 4  
42 . . . .  2 .36  2 .95  - 0 . 5 9  8 0 . 0  
43 . . . .  2 .62  3 .28  - 0 . 6 6  7 9 . 9  
44  . . . .  2 .89  3 . 6 4  - 0 . 7 5  7 9 . 4  
45 . . . .  3 .19  4 .03  - 0 . 8 4  79 .2  
46 . . . .  3 .50  4 . 4 6  - 0 . 9 6  78 .5  
47 . . . .  3 .84  4 . 9 4  - 1 . 1 0  77 .7  
48 . . . .  4 . 1 9  5 .47  - 1.28 7 6 . 6  
49  . . . .  4 . 5 8  6 . 0 6  - 1.48 7 5 . 6  
50 . . . .  5 .01 6.71 - 1.70 74 .7  

89  . . . .  182=33 
9 0  . . . .  
91 . . . .  206 .75  
92 . . . .  2 1 9 . 7 7  
93 . . . .  2 3 4 . 0 8  
94  . . . .  250 .97  
95 . . . .  273 .02  
96  . . . .  309 .92  
97 . . . .  3 6 7 . 4 6  4 0 9 . 7 9  
98 . . . .  4 7 0 . 8 0  5 2 2 . 6 2  
99  . . . .  6 5 6 . 7 0  708 .55  
100 . . .  1 , 000 .00  1 ,000 .00  

1958 
New 

CSO 
Male 

Male 
Basic ( I ) - (2)  (I)+(2) 

Basic 
Table 

Table 
1,000qx 1,0~Oqx 

I 
( I )  (2) l (3) (4) 

5.51 7 . 4 2  - 1.91 7 4 . 3 %  
6 . 0 8  8 . 1 9  - 2.11 74 .2  
6 . 7 4  9 . 0 3  - 2 . 2 9  7 4 . 6  
7 . 4 8  9 . 9 4  - 2 . 4 6  75 .3  
8 . 2 8  10.93 - 2 .65  75 .8  
9 .15  12.02 - 2 .87  76.1 

10.06 13.22 - 3 . 1 6  76.1 
11.02 14 .54  - 3 .52  75 .8  
12.05 15.98 - 3 .93  7 5 . 4  
13 .20  17 .56  - 4 . 3 6  75 .2  
14.49 19 .26  - 4 . 7 7  75 .2  
15.95 2 1 . 1 0  - 5 .15  7 5 . 6  
17.62 2 3 . 0 9  - 5 . 4 7  76 .3  
19.48 25 .25  - 5 .77  77.1 
21 .52  27 .61  - 6 . 0 9  7 7 . 9  
2 3 . 7 0  30 .21  - 6 .51 78 .5  
26.01 33 .08  - 7 .07  78 .6  
28 .45  3 6 . 2 4  - 7 . 7 9  78 .5  
3 1 . 1 0  3 9 . 6 6  - 8 . 5 6  7 8 . 4  
34 .07  4 3 . 3 0  - 9 .23  7 8 . 7  
37 .46  4 7 . 0 9  - 9 .63  79 .5  
41 .38  5 1 . 0 0  - 9 . 6 2  81.1 
4 5 . 8 9  5 5 . 0 1  - 9 . 1 2  83 .4  
50 .92  59 .23  - 8.31 8 6 . 0  
56 .35  6 3 . 8 0  - 7 .45  88 .3  
62 .08  6 8 . 8 5  - 6 .77  9 0 . 2  
6 8 . 0 0  . 7 4 . 5 2  - 6 .52  91 .3  
7 4 . 0 4  80 .92  - 6 .88  91 .5  
8 0 . 3 9  8 7 . 9 9  - 7 . 6 0  9 1 . 4  
8 7 . 2 8  9 5 . 6 4  - 8 . 3 6  91 .3  
9 4 . 9 4  103 .78  - 8 . 8 4  9 1 . 5  

103.61 112 .32  - 8.71 9 2 . 2  
121 .20  - 7 . 7 9  9 3 . 6  
130.45 - 6 . 3 7  95.1 
140 .12  - 4 . 7 9  9 6 . 6  
150 .27  - 3 .37  9 7 . 8  

158.63 160 .98  - 2 .35  98 .5  
170.44 172 .39  - 1.95 9 8 . 9  

184.75 - -2.42 9 8 . 7  
194.38 198 .38  - 4 . 0 0  9 8 . 0  

213.71 - 6 . 9 6  9 6 . 7  
2 3 1 . 2 4  - 11 .47 9 5 . 0  
2 5 1 . 4 7  - 17 .39 93.1  
2 7 4 . 9 0  - 2 3 . 9 3  91 .3  
303 .03  - 3 0 . 0 1  90.1 
3 4 3 . 3 6  - 33 .44  90 .3  
4 0 9 . 7 9  - 42 .33  89 .7  

- 5 1 . 8 2  90.1 
- 5 1 . 8 5  92 .7  

0 . 0 0  100.0  

6 3 5  
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NEW FEMALE BASIC TABLE VERSUS 1958 CS O FEMALE BASIC TABLE 

1958 
New New 

CSO 
Female Female 
Basic Female (1)-(2) (1)+(2) Basic 

Age x Table  Basic Age x Table 
Table 

l,O00qx l,O00qx l,O00qx 

(I) (2) (3) (4) (I) 

) ..... 2.45 5.48 --3.03 44.7% 52 .... 4.11 
I ..... 0.42 0.94--0.52 44.7 53 .... 4.48 
)- ..... 0.36 0.67 --0.31 53.7 54 .... ! 4.86 

..... 0.34 0.60--0.26 56.7 55 .... I 5.26 
I ..... 0.32 0.53 --0.21 60.4 56 .... i 5.65 
5 ..... 0.30 0.47--0.17 63.8 57 .... ! 6.01 
5 ..... 0.27 0.41--0.14 65.9 58 .... 6.35 
7 ..... 0.25 0.36 --0.11 69.4 59 .... 6.70 
3 ..... 0.23 0.32--0.09 71.9 60 .... 7.11 

..... 0.21 0.30 --0.09 70.0 61 .... 7.64 
I0 .... 0.20 0.29--0.09 69.0 62 .... 8.33 
II .... 0.20 0.29 --0.09 69.0 63 .... 9.23 
12 ... 0.22 0.30--0.08 73.3 64 .... 10.29 
, ,  00, 0, .... ,,4, 
14 ... 0.29 0.35-0.06 82.9 66 .... 12.67 
15 .... 0.33 0.39 -0.06 84.6 67 .... 13.88 
16 0.37 0.44 -0.07 184.1 68 .... 15.06 
17 .... 0.41 0.50 -0.09 82.0 69 .... 16.32 
18 .... 0.44 0.56 -0.12 78.6 70 .... 17.79 
19 0.47 0.63 -0.16 746 71 .... 19.60 
20 .... 0.48 0.70-0.22 68.6 72 .... 21.89 
H .... 0.49 0.76 -0.27 645 73 .... 24.75 
22 .... 0.50 0.80 i-0.30 62.5 74 .... 28.15 
23 .... 0.51 0.84 [-0.33 60.7 75 .... 31.99 
24 .... 0.52 0.87 I-0.35 59.8 76 .... 36.21 
25 .... 0.53 0.89 -0.36 59.6 77 .... 40.72 
26 .... 0.54 0.91 -0.37 59.3 78 .... 45.50 
27 .... 0.56 0.92-0.36 60.9 79 .... 50.70 
28 .... 0.58 0.93 -0.35 62.4 80 .... 56.56 
29 .... 0.60 0.95-0.35 63.2 81 .... 63.29 
30 .... 0.63 0.97-0.34 64.9 82 .... 71.11 
31 .... 0.66 1.00 -0.34 66.0 83 .... 80.14 
32 .... 0.69 1.04 -0.35 66.3 84 .... 90.19 
33 .... 0.72 1.08 -0.36 66.7 85 .... 101.10 
34 .... 0.77 1.13 -0.36 68.1 86 .... 112.76 
35 .... 0.82 1.18 -0.36 69.5 87 .... 125.07 
36 .... 0.90 1.24 -0.34 72.6 88 .... 138.00 
37 .... 1.00 1.31 -0.31 76.3 89 .... 151.55 
38 .... 1.12 1.41 -0.29 79.4 90 .... 165.80 
39 .... 1.27 1.53 -0.26 83.0 91 .... 180.91 
¢0 .... 1.44 1.68 -0.24 85.7 92 .... 197.20 
~,I .... 1.62 1.88 -0.26 86.2 93 .... 215.31 
J,2 .... 1.81 2.10 -0.29 86.2 94 .... 236.52 
J,3 .... 1.99 2.36 -0.37 84.3 95 .... 263.38 
~4 .... 2.18 2.65 -0.47 82.3 96 .... 301.01 
~,5 .... 2.37 2.95-0.58 80.3 97 .... 359.66 
#6 .... 2.57 3.28 -0.71 78.4 98 .... 462.34 
#7 .... 2.77 3.64-0.87 76.1 99 .... 647.43 
48 .... 2.99 4.03 -1.04 74.2 I00 ... 1,000.00 
s,9 .... 3.23 4.46 -1.23 72.4 I01 ... 1,000.00 
50 .... 3.50 4.94 -I.44 70.9 102 ... 1,000.00 

1958 
CSO 

Female 
Basic (I)-(2) (I)+(2) 

Table 
1.000qx 

(2) (3) (4) 

6.06 -- 1.95 67.8% 
6.71 -- 2.23 66.8 
7.42 -- 2.56 65.5 
8.19 -- 2 .93!  64.2 
9.03 -- 3 . 3 8  62.6 
9.94 -- 3 . 9 3  60.5 

10.93 -- 4.58 58.1 
12.02 -- 5.32 55.7 
13.22 -- 6.11 53.8 
14.54 -- 6.90 52.5 
15.98 -- 7.65 52.1 
17.56 -- 8.33 52.6 
19.26 -- 8.97 53.4 
21.10 -- 9.65 54.3 
2 3 . 0 9 -  10.42 54.9 
25.25 -- 11.37 55.0 
2 7 . 6 1 - -  12.55 54.5 
30.21 -- 13.89 54.0 
33.08 -- 15.29 53.8 
36.24 -- 16.64 54.1 
3 9 . 6 6 -  17.77 55.2 
4 3 . 3 0 -  18.55 57.2 
4 7 . 0 9 -  18.94 59.8 
5 1 . 0 0 -  19.01 62.7 
55.01 -- 18.80 65.8 
59.23 -- 18.51 68.7 
6 3 . 8 0 -  18.30 71.3 
68.85 -- 18.15 73.6 
74.52 -- 17.96 75.9 
80.92 -- 17.63 78.2 
8 7 . 9 9 -  16.88 80.8 
95.64 - 15.50 83.8 

1 0 3 . 7 8 -  13.59 86.9 
112.32 - 11.22 90.0 
121.20 - 8.44 93.0 
130.45 - 5.38 95.9 
140.12 - 2.12 98.5 
150.27 1.28 100.9 
160.98 4.82 103.0 
172.39 8.52 104.9 
184.75 12.45 106.7 
198.38 16.93 108.5 
213.71 22.81 110.7 
231.24 32.14 113.9 
251.47 49.54 119.7 
274.90 84.76 130.8 
303.03 159.31 152.6 
343.36 304.07 188.6 
409.79 590.21 244.0 
522.62 477.38 191.3 
708.55 291.45 141.1 

51 . . . .  3.79 5.47 - 1 . 6 8  69.3 103 . . .  1,000.00 1,000.00 0.00 100.0 

636  



0 . . . .  
l . . . .  
2--4.. 
5 -9 . .  
10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40--44 
45--49 
50-54 
55-59 
60--64 
65--69 

AGE 

EXHIBIT 9 

DISTRIBUTION OF MODEL OFFICE ISSUES: FIRST MODEL OFFICE YEAR 

Whole Life Paid Up 
Life at 65 

47,449 
34,314 
61,205 

114,409 
154,795 
451,397 

3,523,130 
8,818,338 

11,827,600 
10,870,015 
9,212,898 
6,500,759 
3,648,025 

333,574 
0 
0 

FEMALE 

2 0 - P a y  Endowment Whole Life Paid Up ] 
Life at 65 Life at 65 I 

18,482 
13,366 
23,840 
44,564 
60,295 

175,825 
1,372,305 
3,434,859 
4,607,006 
4,234,014 
3,588,545 
2,532,131 
1,420~954 

649,656 
218,209 

10,582 
0 

Medical Distribution 

MALE 

273,144 
197,530 
352,329 
658,600 

i 891;085 
. 2,598,491 

20,281,088 
'50,763,242 
168,086,222 
162,573,837 
, 53,034,550 

37,421,975 
21,000,057 

. 11,730,045 

. 4,118,692 
: 1,041,003 

70 and over . . . . . . . . . . .  233,143 0 
I 

Totals . . . . . . . . . . . . . .  335,255,033 55,597,907 
I 

Total by sex . . . . . . .  446,1 

Tot~ medical . . . .  

27,348 
21,135 
34,020 
68,989 
72,497 

.122,043 
330,750 
643,857 

1,000,943 
1,130,434 
1,170,717 
1,095,113 

721,332 
71,970 

0 
0 
0 

28,256 150,595 
20,434 116,384 
36,448 187,334 
68,131 379,895 
92,181 399,210 

268,809 672,038 
2,098,044 1,821,295 
5,251,370 3,545,443 
7,043,402 5,511,758 
6,473,156 6,224,806 
5,486,333 6,446,630 
3,871,239 6,030,312 
2,172,420 3,972,064 

198,645 2,440,809 
0 1,127,333 
0 387,258 
0 106,536 

I 
33,108,867 

2 0 - P a y  Endowment 
Life at 65 

22,404,633 39,519,698 6,511,150 

25,564 16,281 
19,756 12,582 
31,800 20,252 
64,487 41,070 
67,766 43,158 

114,078 72,653 
309,165 196,897 
601,839 383,291 
935,621 595,866 

1,056,661 672,952 
1,094,315 696,933 
1,023,645 651,926 

674,258 429,412 
336,368 42,844 
148,378 0 

9,223 0 
0 0 

I 
6,512,922 3,876,116 

,366,440 I 56,419,886 

502,786,326 



EXHIBIT9---Continued 

OO 

MALE FEMALE 

AGE Whole Life Paid Up 20-Pay Endowment Whole Life Paid Up 20-Pay Endowment 
Life at 65 Life at 65 Life at 65 Life at 65 

Nonmedical Distribution 

. . . . . . . . . . . . . . . . . . . .  5,610,419 
1 . . . . . . . . . . . . . . . . . . . .  2,341,414 
2--4 . . . . . . . . . . . . . . . . . .  4,178,742 
5-9 . . . . . . . . . . . . . . . . . .  5,486,510 
10-14 . . . . . . . . . . . . . . . .  7,297,353 
15-19 . . . . . . . . . . . . . . . .  33,414,431 
20-24 . . . . . . . . . . . . . . . .  97,061,591 
25-29 . . . . . . . . . . . . . . . .  69,628,820 
30-34 . . . . . . . . . . . . . . . .  26,871,230 
35-39 . . . . . . . . . . . . . . . .  8,740,499 
40--44 . . . . . . . . . . . . . . . .  1,903,951 
45-49 . . . . . . . . . . . . . . . .  279,554 
50 and over . . . . . . . . . .  143,775 

974,614 
406,739 
725,910 
953,089 

1,267,660 
5,804,589 

16,861,056 
12,095,572 
4,667,936 
1,518,356 

330,745 
48,563 
24,976 

379,625 
158,430 
282,752 
371,241 
493,770 

2,260,964 
6,567,603 
4,711,385 
i,818,223 

591,420 
128,829 

18,916 
9,728 

580,388 4,407,195 
242,215 1,772,511 
432,284 3,192,256 
567,570 3,991,594 
754,899 4,432,061 

3,456,665 14,137,401 
10,040,854 26,638,877 
7,202,981 20,685,948 
2,779,782 11,150,660 

904,190 5,197,837 
196,960 2,474,597 
28,919 261,989 
14,873 36,039 

800,353 748,121 
321,891 300,884 
579,718 541,885 
724,879 677,573 
804,869 752,342 

2,567,372 2,399,823 
4,837,657 4,521,948 
3,756,597 3,511,439 
2,024,976 1,892,824 

943,934 882,333 
449,390 420,063 

47,578 44,473 
6,545 6,118 

476,453 
191,623 
345,109 
431,524 
479,142 

1,528,368 
2,879,879 
2,236,319 
! ,205,477 

561,928 
267,524 

28,323 
3,896 

Totals . . . . . . . . . . . . .  262,958,289 45,679,805 17,792,885 27,202,581 98,378,967 17,865,758 16,699,825 10,635,564 

Total by sex . . . . . .  353,633,560 I 143,580,114 
E 

Total nonmedical 497,213,674 

Grand total by sex . . . .  800,000,000 I 200,000,000 
m 

Grand total . . . . . . . . . .  1,000,000,000 
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Terminal reserves using continuous functions were calculated for the var- 
ious mortality tables tested. These reserves were calculated under both the 
Commissioners Reserve Valuation Method and the net level premium 
method, at 4 percent interest, and were projected over twenty years with 
assumptions for lapses and mortality. The mortality tables used were the 
1970-75 Intercompany Fifteen-Year Select and Ultimate Tables mentioned 
earlier. The lapse-rate assumptions used were the LIMRA 1971-72 expected 
lapse rates for permanent plans with a fifteen-year select period (Joseph R. 
Brzezinski, TSA, XXVII, 267-90). 

The model office reserves were calculated for assumed issues of $1 billion 
on both a dynamic and static basis. The dynamic basis assumed a 10 percent 
increase in issues annually, and the static basis assumed one year of issues 
projected over twenty years. 

Exhibit 10 shows the model office results for the various tables tested 
under both the static and dynamic bases. Exhibit 11 compares the results 
for each specific table with results on each of the other tables on the dynamic 
basis. 

Results are shown in these two exhibits for certain special analyses. Some 
of the ultimate mortality experience (generally the data at very long dura- 

tions) contributed was not split by sex and, in order to determine the effect 
of having excluded these data, we split them between males and females 
according to the proportions at each attained age of the ultimate data that 
were split by sex. Exhibit I l shows that this approximation would have 
increased reserves calculated excluding those data by about 0.9 percent 
and, therefore, the Committee was not concerned about excluding the ex- 
perience which was not split by sex. 

For the purpose of comparison, the Committee computed model office 
reserves for a table combining the experience of males, females, and data 
not split by sex. This ungraduated unisex table resulted in total model office 
reserves 2.8 percent higher than reserves calculated on the ungraduated 
male and female tables. Note that the unisex table is based on a much higher 
proportion of male exposures (about 90 percent) than is typical of current 
issues. 

The New Basic Tables produced total model office reserves 4.2 percent 
less than reserves based on the 1970-75 fifteen-year select and ultimate 
experience and 8.0 percent less than total model office reserves based on 
the 1958 CSO Basic Tables. As noted earlier, it was expected that the margins 
to be added to the New Basic Tables rates would increase the model office 
reserves to the general level of the model office reserves under the 1970-75 
Fifteen-Year Select and Ultimate Tables. 



640 NEW MORTALITY TABLES FOR VALUATION 

III. DEVELOPMENT OF MARGINS AND LOADED TABLES 

Background 

A paper  enti t led " T h e  Commiss ione r s  1941 Standard Ordinary Mortal i ty 

Table"  by John S. T h o m p s o n  (TASA, XLII ,  314-32) stated: " I t  was con- 

s idered that  such a t a b l e . . ,  should contain reasonable  margins for adverse  

fluctuations in mortal i ty  and for con t ingenc ies . "  And subsequent ly:  

In fixing a margin along the lines d e s c r i b e d . . ,  above, the committee considered 
that such an addition to the observed rate of mortality at adult ages should increase 
in magnitude as the rate of mortality increased but that the ratio of the increase to 
the "experience" rate of mortality should show a tendency to decrease. It was also 
thought that such a margin should not be less than, say, 1 per 1000. Five per cent of 
the reciprocal of the expectation of life meets these conditions and was adopted as 
a suitable addition to the "experience rate." 

EXHIBIT 10 

MODEL OFFICE NET LEVEL PREMIUM RESERVE VALUES AT TWENTIETH DURATION 

ALL PLANS, ISSUE AGES, AND UNDERWRITING CLASSES COMBINED 

(Amounts Shown in $1,000 Units) 

TABLES 

1970-75 Select and Ulti- 
mate . . . . . . . . . . . . . . .  

1970-75 Crude Aggre- 
gate, policy years 1-5 
omitted . . . . . . . . . . . .  

1958 CSO Valuation . . .  
1958 CSO Basic . . . . . .  
1970-75 Crude Aggre- 

gate Unisex, policy 
years 1-5 omitted . . .  

1970-75 Crude Aggre- 
gate, all policy years 
included . . . . . . . . . . .  

1970-75 Crude Aggre- 
gate adjusted for data 
not split by sex, policy 
years 1-5 omitted . . .  

1970-75 Graduated Ag- 
gregate, policy years 
1-5 omit ted  (New 
Basi~) . . . . . . . . . . . . . .  

ASSUMING $1 BILLION OF ISSUES 
IN YEAR I AND INCREASING 10% 

EACH YEAR THEREAFTER 
(DYNAMIC BASTS) 

Male Female Total 

$2,444,359 $610,971 $3,055,330 

2,349,588 587,876 2,937,465 
2,591,005 691,638 3,282,643 
2,513,158 669,731 3,182,889 

2,335,961 683,412 3,019,373 

2,333,003 581,340 2,914,342 

2,370,681 593,200 2,963,881 

2,342,022 584,962 2,926,984 

NoTE.--Reserves calculated at 4 percent interest. 

ASSUMING $1 BILLION OF 
ISSUES IN YEAR 1 AND NO 

ISSUES THEREAFTER 
(STATIC BASIS) 

Male Female Total 

$ 97,580 $19,970 $117,550 

95,210] 19,407 114,617 
103,877 22,672 126,549 
100,724 21,935 122,659 

94,595 22,375 116,970 

94,584 19,202 113,786 

95,981 19,567 115,548 

94,948 19,328 114,276 



EXHIBIT  I 1 

COMPARISON OF RESULTS FOR MODEL OFFICE RESERVE VALUES AT TWENTIETH DURATION 

ALL PLANS, ISSUE AGES, SEXES, AND UNDERWRITING CLASSES COMBINED; ASSUMING 
$1 BILLION OF ISSUES, INCREASING 10 PERCENT ANNUALLY (DYNAMIC BASIS) 

RATIO OF RESULTS UNDER TABLES A TO RESULTS UNDER TABLES B 

(Net Level  Premium at 4 Percent Interest) 

TABLES B 

1970-75 Crude 1970-75 
1970-75 1970-75 1970-75 1970-75 Aggregate Graduated 

TABLES A Select Crude 1958 1958 Crude Aggregate Crude Aggregate Adjusted for Aggregate, Policy 
and Aggregate, CSO CSO Basic Unisex, All Years Data Not Split by Years  I-5 

Ultimate Policy Years I Valuation Policy Years 
1-5 Omitted i I-5 Omitted of Data Sex, Policy Years Omitted (New 

1-5 Omitted Basic) 
i i i i i i i i 

. . . . . . . . . . . . . . . .  104.0% 93.1% 96.0% 101.2% 104.8% 103.1% 104.4% 1970-75 Select and Ult imate 
1970-75 Crude  Aggregate ,  policy 

years  1-5 omitted . . . . . . . . . . . . .  96.1% . 
1958 CSO Valuation . . . . . . . . . . .  '... 107.4 
1958 CSO Basic . . . . . . . . . . . . . .  ' . .  104.2 
1970-75 Crude Aggregate Unisex,  

policy years  I-5 omit ted . . . . . . .  98.8 
1970-75 Crude Aggregate,  all years 

of  data . . . . . . . . . . . . . . . . . . . . . . .  95.4 
1970-75 Crude Aggregate adjusted l 

for data not split by sex,  po l icy  
years 1-5 omitted . . . . . . . . . . . . .  97.0 

1970-75 Graduated Aggregate,  pol- 
icy  y e a r s  1-5 o m i t t e d  ( N e w  
Basic) . . . . . . . . . . . . . . . . . . . . . . . .  95.8* i 

* 95.8 percent  for males,  95.7 percent . for  females.  
t 90.4 percent  for males,  84.6 percent  for females.  
~t 93.2 percent  for males,  87.4 percent  for females.  

111.8 
108.4 

102.8 

99.2 

100.9 

99.6 

89.5 

97.0 

92.0 

88.8 

90.3 

89.2t 

92.3 
103.1 

94.9 

91.6 

93. I 

92.0~: 

97.3 
108.7 
105.4 

96.5 

98.2 

96.9 

100.8 
112.6  
109.2 

103.6 

101.7 

100.4 

99.1 
110.8 
107.4 

101.9 

98.3 

98.8 

100.4 
112.2 
108.7 

103.2 

99.6 

101.3 
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Prior  to the  final d e v e l o p m e n t  of  the  1958 CSO Tables,  a special  Commi t t ee  

on N e w  Mor ta l i ty  Tables  of  the  Socie ty  of  Ac tuar ies  p roposed  a loaded 

morta l i ty  tab le  X-17 as desc r ibed  in a paper  ent i t led  " T h e  N e w  S tandard  

Ord inary  Mor ta l i ty  Table ,"  by  Char les  M. SternheU (TSA, IX, 1-23). The  

pre l iminary  margins  were  desc r ibed  in the pape r  as 

a U-shaped pattern of margins . . .  with a minimum margin of from 10% to 15% in 
the central range of ages between 47 & 77 and with higher percentage margins at 
younger and older ages. 

Subsequent ly ,  the  p re l iminary  margins  were  modified,  and  

account was taken of the suggestion of the NAIC Subcommittee on Deficiency Re- 
serves that the mortality rates in the final table should not exceed those shown in the 
U.S. White Males 1949-51 Table except at the very old ages. 

This  res t r ic t ion  resul ted  in margins  as low as 0.23 per  t housand  at ages 

8--11. The  final marg ins  adop ted  for  X-17 are desc r ibed  as follows: 

The percentage margins provided by Mortality Table X - t 7 . . .  are generally similar 
to the percentage margins provided by the 1941 CSO Table . . . at ages 62 & under 
and are higher at ages 67 & over. 

Subsequen t ly ,  the  1958 CSO Table was p resen ted  in a " R e p o r t  of  Indus t ry  

Advi so ry  C o m m i t t e e  to  N A I C  S u b c o m m i t t e e  on Deficiency Rese rves  a n d  

Morta l i ty  Tables  R e v i e w "  (NAIC Proceedings, I [1959], 209-91). 

The  res t r ic t ion  imposed  by the  N A I C  that  the loaded mortal i ty  ra tes  

should  not  exceed  those  s h o w n  in the Un i t ed  Sta tes  White  Males  1949-51 

Table was r e m o v e d ,  and  the  pr incipal  change  f rom X-17 to the  1958 CSO 

Table was  an  increase  in margins  at  the younger  ages wi th  a min imum margin  

of  0.75 per  t h o u s a n d  at  age 0. 

The  final marg ins  adop ted  for  the  1958 CSO Table were  the following: 

Ages Margin per 1.000 

0-32 . . . . . . . . . .  0.75 + 0.0Ix 
62 and over . . .  15% of basic mortality rate 
32-62 . . . . . . . . .  Third-degree polynomial to grade smoothly 

from age 32 to age 62 

Rev iewing  this  b a c k g r o u n d  in the  light of  morta l i ty  exper i ence  since 1958, 

the  c o m m i t t e e  conc luded :  

1. Margins that are a function of the reciprocal of the curtate expectation of life 
derived from the basic table are desirable in order that margins be monotonic 
nondecreasing. 
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2. Margins in the 1958 CSO Table have proved redundant both absolutely at the 
younger ages and percentagewise at the higher ages. In the Committee's opinion, 
margins at the younger ages need be no more than 0.50 per one thousand and as 
low as l0 percent of the basic mortality rates at higher ages. 

Constraints on Margins 

The prime constraint  on margins was that reserves on the loaded table 

not be materially less than reserves  developed using underlying select and 

ultimate mortality. Other  constraints  included the following: 

1. Loaded mortality rates should incompass the standard mortality experience in 
the 1970-75 period of most companies writing ordinary insurance with normal 
underwriting standards. 

2. Terminal reserves on the loaded table should not be significantly distorted when 
compared with terminal reserves on the graduated basic table. 

3. The methodology should be consistent in providing margins for both female and 
male tables. 

4. Loaded mortality rates should not result in unreasonable statutory premium defi- 
ciencies on term insurance plans. 

Margins 

A number  of  margin variations were  developed and tested on the model  

office to compare  loaded-table net premiums and reserves  with the N e w  

Basic Table values. In order  to a c h i e v e  the prime requirement  of  reserve 

adequacy, it was necessary to maximize  the slope of  the margin function. 

This resulted in the final margin formula:  

0.035 - 0.00025x + 0.000009x 2 
Margin = 

e~ 

where e~ is the curtate expecta t ion of  life calculated from the New Basic 

Tables. 

The constant  term in the numera tor  of  the margin function was set at 

_ 0..035,_ s)nce th i s  produced a d~es!ra_b_ le_ dollar Io_a_ding__at age O o f  0._4_8 per  . . . . . . .  
thousand for the male table and 0.44 per  thousand for the female table. 

The negative term involving x, that is, 0.00025x, was necessary to keep 

loadings at appropriate levels at ages under  50, and to help minimize pre- 

mium deficiencies on current  issues. 

The posi t ive term involving x 2, that is, 0.000009x 2, was chosen to maximize  

the slope of  the loaded table without  providing over ly  redundant  margins 

as a percentage of  the Basic Tables at highe r ages. 
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EXHIBIT 12 

COMPARISON OF MODEL OFFICE RESERVES 

NET LEVEL PREMIUM RESERVE VALUES 

ALL PLANS, ISSUE AGES, SEXES, AND UNDERWRITING CLASSES COMBINED 

(Amounts Shown in $1,000 Units) 

DURATION 

I 
5 
10 
15 

ASSUMING $1 BILLION OF ISSUES IN YEAR I AND 
INCREASING 10% EACH YEAR THEREAV'rER 

(DYNAMIC BASIS) 

Tables 
1958 i New Select 

Basic K (M) and 
and Ultimate CSO Table K (F) 

10,091 8,889 9,350 9,527 
156,027 138,016 144,548 146,051 
634,739 563,273 588,703 592,033 

. . . . .  1,592,728 1,417,217 1,479,245 1,484,035 
20 . . . . .  3,282,643 2,926,984 3,052,339 3,055,330 

ASSUMING $1 BILLION OF ISSUES IN YEAR 
I AND No ISSUES THEREAFIER 

(STA'I [C BASIS) 

Tables 
New 

1958 K (M) 
Basic 

CSO and 
Table 

K (F) 

10,091 8,889 9,350 
43,389 38,503 40,247 
77,917 69,642 72,567 

105,829 95,091 98,891 
126,549 114,276 118,643 

Select 
and 

Ultimate 

9,527 
40,525 
72,701 
98,697 

117,550 

Using this margin formula, the ends of the loaded tables (ages 95 and 
over) were not smooth. To correct this problem, a method similar to the 
method used to grade the ends of the Basic Tables was adopted. The loaded- 
table values for q92 and q93 were retained while the tables were shortened 
by setting q99 equal to unity. Shortening the loaded tables by one year is 
consistent with the methodology used on the 1941 CSO and the 1958 CSO 
Tables. This procedure also removes the inconsistency of a loading equal 
to zero at age 100. 

Tests of the loaded tables on the model office described earlier produced 
net level premium reserves of 104.3 percent of the New Basic Table reserves. 
These reserves were very close to the reserve levels associated with the 
select and ultimate table, which were 104.4 percent of the New Basic Table 
reserves. The loaded tables are referred to as Tables K (M), for males, and 
K (F), for females, in Exhibits 12-21. 

Comparison of  Tables K with Other Tables 

Exhibits 13-15 compare Tables K with the underlying New Basic Tables, 
the 1958 CSO Table, and the United States Life Tables, 1969-1971 (all males 
and all females). For this purpose, the 1958 CSO Table--Female is the 1958 
CSO Table with a three-year setback at ages 15 and above. For ages below 
15, the 1958 CSO Table--Female mortality rates are those derived by the 
Society's General Committee on Publication of Monetary Tables and shown 
in their report (TSA, XI, 1060-459). 
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TABLES K VERSUS NEW BASIC TABLES 

AGE X Basic 
Table 

I ,O00qx 
(l) (2) 

~) . . . . . . . . . .  3.70 
1 . . . . . . . . . .  0.59 
2 . . . . . . . . . .  0.51 
3 . . . . . . . . . .  0.50 
4 . . . . . . . . . .  0.46 
5 . . . . . . . . . .  0.41 
6 . . . . . . . . . .  0.36 
7 . . . . . . . . . .  0.30 
8 . . . . . . . . . .  0.25 
9 . . . . . . . . . .  0.22 
10 . . . . . . . . .  0.21 
11 . . . . . . . . .  0.24 
12 . . . . . . . . .  0.31 
13 . . . . . . . . .  0.44 
14 . . . . . . . . .  0.60 
15 . . . . . . . . .  0.77 
16 . . . . . . . . .  0.94 
17 . . . . . . . . .  1.09 
18 . . . . . . . . .  1.19 
1 9 .  . . . . . . . .  1.25 
20 . . . . . . . . .  1.28 
21 . . . . . . . . .  1.28 
22 . . . . . . . . .  1.25 
23 . . . . . . . . .  1.20 
24 . . . . . . . . .  1.15 
25 . . . . . . . . .  1.08 
26 . . . . . . . . .  1.02 
27 . . . . . . . . .  0.98 
28 . . . . . . . . .  0.95 
29 . . . . . . . . .  0.94 
30 . . . . . . . . .  0.94 
31 . . . . . . . . .  0.96 
32 0.99 
33 1.04 
34 . . . . . . . . .  ~ 1.10 
35 . . . . . . . . .  1.18 
36 . . . . . . . . .  1.28 
37 . . . . . . . . .  1.41 
38 . . . . . . . . .  1.35 
39 . . . . . . . . .  1.72 
40 . . . . . . . . .  1.91 
41 . . . . . . . . .  2.13 
42 . . . . . . . . .  2.36 
43 . . . . . . . . .  2.62 
44 . . . . . . . . .  2.89 
45 . . . . . . . . .  3.19 
46 . . . . . . . . .  3.50 
47 . . . . . . . . .  3.84 
48 . . . . . . . . .  4 . 1 9  
49 . . . . . . . . .  4.58 

MALE 

"Pable Basic 
K (3)-(2) (4)+(2) Table 

1,000qx 1,0O0qx 
(3) (4) (5) (6) 

4.18 0.48 12.97% 2.45 
1.07 0.48 81.36 0.42 
0.99 0.48 94.12 0.36 
0.98 0.48 96.00 0.34 
0.95 0.49 106.52 0.32 
0.90 0.49 119.51 0.30 
0.86 0 . 5 0  138.89 0.27 
0.80 0.50 ~ 166.67 0.25 
0.76~ 0.51 204.00 0.23 
0.74 0.52 236.36 0.21 
0.73 0.52 247.62 0.20 
0.77 0.53 220.83 0.20 
0.85 0.54 174.19 0.22 
0.99 0.55 125.00 0.25 
1.15 0.55 91.67 0.29 
1.33 0.56 72.73 0.33 
1.51 0.57 60.64 0.37 
1.67 0.58 53.21 0.41 
1.78 0.59 49.58 0.44 
1.86 0.61 48.80 0.47 
1.90 0.62 48.44 0.48 
1.91 0.63 49.22 0.49 
1.89 0.64 51.20 0.50 
1.86 0.66 55.00 0.51 
i .82 0.67 58.26 0.52 
1.77 0.69 63.89 0.53 
1.73 0.71 69.61 0.54 
1.71 0.73 74.49 0.56 
1.701 0.75 78.95 0.58 
1.71 0.77 81.91 0.60 
1.73 0.79 84.04 0.63 
1.78 0.82 85.42 0.66 
1.83 0.84 84.85 0.69 
1.91 0.87 83.65 0.72 
2.00 0 . 9 0  i 81.82 0.77 
2.11 0.93 I 78:81 0.82 
2.24 0.96 75.00 0.90 
2.40 0.99 70.21 J .00  
2.58 1.03 66.45 1.12 
2.79 1.07 62.21 1.27 
3.02 1.11 58.12 1.44 
3.29 1.16 54.46 1.62 
3.56 1.20 50.85 1.81 
3.87 1.25 47.71 i .99 
4.19 1.30 44.98 2.18 
4.55 1.36 42.63 2.37 
4.92 1.42 40.57 2.57 
5.32 !.48 38.54 2.77 
5.74 1.55 36.99 2.99 
6.21 1.63 35.59 , 3.23 

FEMALE 

Table [ 
K (7)-(6) [ (8)+(6) 

I ,O00qx I 
(7) (8) (9) 

2.89 0.44 17.96% 
0.87 0.45 107.14 
0.81 0.45 125.00 
0.79 0.45 132.35 
0.77 0.45 140.63 
0.76 0.46 153.33 
0.73 0.46 170.37 
0.72 0.47 188.00 
0.70 0.47 204.35 
0.69 0.48 228.57 
0 . 6 8  0.48 240.00 
0.69! 0.49 245.00 
0.72] 0.50 227.27 
0.75 0 . 5 0  200.00 
0.80 0.51i 175.86 
0.85 0.52] 157.58 
0.90 0.53 143.24 
0.95 0.54 131.71 
0.98 0.54 122.73 
1.02 0.55 117.02 
!.05 0 . 5 7  118.75 
1.07 0.581 118.37 
1.09 0.59 118.00 
1.11 0.60 117.65 
1.14 0.62 119.23 
1.16 0.63 118.87 
1.19 0.65 120.37 
1.22 0.66 117.86 
1.26 0.68 117.24 
1.30 0.70 116.67 
1.35 0.72 114.29 
1.40 0.74 112.12 
1.45 0.76 llO. 14 
1.50 0.78 108.33 
1.58 0.81 105.19 
1.65 0.83 101.22 
1.76 0.86 95.56 
1.89 0.89 89.00 . . . .  
2.04 0.92 82.14 
2.22 0.95 74.80 
2.42 0.98 68.06 
2.64 1.02 62.96 
2.87 1.06 58.56 
3.09 1.10 55.28 
3.32 1.14 52.29 
3.56 1.19 50.21 
3.80 1.23 47.86 
4.05 1.28 46.21 
4.33 1.34 44.82 
4.63 1.40 43.34 

645 



EXHIBIT  13--Continued 

AGE X Basic 
Table 

I ,O00qx 
(I) (2) 

50 . . . . . . . . .  5.01 
51 . . . . . . . . .  5.51 
52 . . . . . . . . .  6.08 
53 . . . . . . . . .  6.74 
54 . . . . . . . . .  7.48 
55 . . . . . . . . .  8.28 
56 . . . . . . . . .  9.15 
57 . . . . . . . . .  10.06 
58 . . . . . . . . .  11.02 
59 . . . . . . . . .  12.05 
60 . . . . . . . . .  13.20 
61 . . . . . . . . .  14.49 
62 . . . . . . . . .  15.95 
63 . . . . . . . . .  17.62 
64 . . . . . . . . .  19.48 
65 . . . . . . . .  21.52 
66 . . . . . . . .  23.70 
67 . . . . . . . .  26.01 
68 . . . . . . . .  28.45 
69 . . . . . . . .  31.10 
70 . . . . . . . .  34.07 
71 . . . . . . . .  37.46 
72 . . . . . . . .  41.38 
73 . . . . . . . .  45.89 
74 . . . . . . . .  5 0 . 9 2  
75 . . . . . . . . .  ! 56.35 
76 . . . . . . . . .  i 62.08 
77 . . . . . . . . .  68.00 
78 . . . . . . . . .  74.04 
79 . . . . . . . . .  80.39 
80 . . . . . . . . .  87.28 
81 . . . . . . . . .  94.94 
82 . . . . . . . . .  103.61 
83 . . . . . . . . .  113.41 
84 . . . . . . . . .  124.08 
85 . . . . . . . . .  135.33 
86 . . . . . . . . .  146.90 
87 . . . . . . . . .  158.63 
88 . . . . . . . .  170.44 
89 . . . . . . . .  il 182.33 j 
90 . . . . . . . . .  ~ 194.38 i 
91 . . . . . . . . .  206.75 
92 . . . . . . . . .  219.77 
93 . . . . . . . . .  234.08 
94 . . . . . . . . .  250.97 
95 . . . . . . . . .  273.02 
96 . . . . . . . . .  309.92 
97 .. : . . . . . .  367.46 

MALE 

98 . . . . . . . . .  470.80 
99 . . . . . . . . .  656.70 1,000.00 

Table I Basic 
K (3 ) - (2 ) !  (4)+(2) Table 

I ,O00qx 1,000qx 
(3) (4) (5) (6) 

6.71 1.70 33.93% 3.50 
7.30, 1.79 32.49 3.79 
7.961 1.88 30.92 4.11 
8.71 1.97 29.23 4.48 
9.56 2.08 27.81 4.86 

10.47 2.19 26.45 5.26 
11.46 2.31 25.25 5.65 
12.49 2.43 24.16 6.01 
13.59 2.57 23.32 6.35 
14.77 2.72 22.57 6.70 
16.08 2.88 21.82 7.11 
17.54 3.05 21.05 7.64 
19.19 3.24 20.31 8.33 
21.06 3.44 19.52 9.23 
23.14 3.66 18.79 10.29 
25.42 3.90 18.12 11.45 
27.85 4.15 17.51 12.67 
30.44 4.43 17.03 13.88 
33.19 4.74 16.66 15.06 
36.17 5.07 16.30 16.32 
39.51 5.44 15.97 17.79 
43.30 5.84 15.59 19.60 
47.65 6.27 15.15 21.89 
52.64 6.75 14.71 24.75 
58.19 7.27 14.28 28.15 
64.19 7.84 13.91 31.99 
70.53 8.45 13.61 36.21 
77.12 9.12 13.41 40.72 
83.90 9.86 13.32 45.50 
91.05 10.66 13.26 50.70 
98.84 11.56 13.24 56.56 

107.48 12.54 13.21 63.29 
117.25 13.64 13.16 71.11 
128.26 14.85 13.09 80.14 
140.25 16.17 13.03 90.19 
152.95 17.62 13.02 101.10 
166.09 19.19 13.06 112.76 
179.55 20.92 13.19 125.07 
193.27 22.83 13.39 138.00 
207.29 2 4 . 9 6  13.69 151.55 
221.77 27.39i 14.09 165.80 
236.98 30.23! 14.62 180.91 
253.45 33.68 15.33 197.20 
272.11 38.03 16.25 215.31 
295.90! 44.93 17.90 236.52 
329.961 56.94 20.86 263.38 
384.55 74.63 24.08 301.01 
480.20 112.74 30.68 359.66 
657.98 187.18 39.76 462.34 

343.30 52.28 647.43 

FEMALE 

Table 
K (7)-  (6) i (8)+(6) 

1,000qx I 
(7) (8) (9) 

4.96 1.46 41.71% 
5.31 1.52 40.11 
5.70 1.59 38.69 
6.15 1.67 37.28 
6.61 1.75 36.01 
7.09 1.83 34.79 
7.57 1.92 33.98 
8.03 2.02 33.61 
8.47 2.12 33.39 
8.94! 2.24 33.43 
9 . 4 7  2.36 33.19 

10.13 2.49 32.59 
10.96 2.63 31.57 
12.02 2.79 30.23 
13.25 2.96! 28.77 
14.59 3.14 27.42 
16.00 3.33 26.28 
17.43 3.55 25.58 
18.84 3.78 25.10 
20.36 4.04 24.75 
22.11 4.32 24.28 
24.23 4.63 23.62 
26.87 4.98 22.75 
30.11 5.36 21.66 
33.93 5.78 20.53 
38.24 6.25 19.54 
42.97 6.76 18.67 
48.04 7.32 17.98 
53.45 7.95 17.47 
59.35 8.65 17.06 
65.99 9.43 16.67 
73:60 10.31 16.29 
82.40 11.29 15.88 
92.53 12.39 15.46 

103.81 13.62 15.10 
116.10 15.00 14.84 
129.29 16.53 14.66 
143.32 18.25 14.59 
158.18 20.18 14.62 
173.94 22.39 14.77 
190.75 24.95 15.05 
208.87 27.96 15.46 
228.81 31.61 16.03 
251.51 36.20 16.81 
279.31 42.79 18.09 
317.32 53.94 20.48 
375.74 74.73 24.83 
474.97 115.31 32.06 
655.85 193.51 41.85 

1,000.00 352.57 54.46 
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TABLES K VERSUS 1958 C S O  

AGE x 

(1) 

2 . . . . . .  

~t . . . . . .  

5 . . . . . .  

7 . . . . . .  
3 . . . . . .  

!0  . . . . .  
I1 . . . . .  
12 . . . . .  
13 . . . . .  
14 . . . . .  
15 . . . . .  
16 . . . . .  
17 . . . . .  
18 . . . . .  
19 . . . . .  
20 . . . . .  
21 . . . . .  
22 . . . . .  
23 . . . . .  
24 . . . . .  
25 . . . . .  
26 . . . . .  
27 . . . . .  
28 . . . . .  
29 . . . . .  
30 . . . . .  
31 . . . . .  
32 . . . . .  
33 . . . . .  
34 . . . . .  
35 . . . . .  
36 . . . . .  
37 . . . . .  
38 . . . . . . .  
39 . . . . .  
40 . . . . .  
41 . . . . .  
42 . . . . .  
43 . . . . .  
4 4  . . . . .  

45 . . . . .  
46 . . . . .  
47 . . . . .  
48 . . . . .  
49 . . . . .  

1958 
C S O  

l,O~Oqx 

(2) 

7 . 0 8  
1.76 
1.52 
1.46  
1 .40  
! ,35  
! .30 
! .26 
1.23 
1.21 
1.21 
1.23 
1.26 
1.32 
1.39 
1 . ~  
1.54 
1.62 
1.69  
! .74  
1.79 
1.83 
1.86 
1,89 
1.91 
1,93 
1.96 
1 . ~  
2 . 0 3  
2 . 0 8  
2 . 1 3  
2 . 1 9  
2 . 2 5  
2 . 3 2  
2 . 4 0  
2 .51  
2 . 6 4  
2 . 8 0  
3.01_ 
3 . 2 5  
3 . 5 3  
3 . ~  
4 . 1 7  
4 . 5 3  
4 . 9 2  
5 . 3 5  
5 . 8 3  
6 , 3 6  
6 . 9 5  
7 . 6 0  

MALE FEMALE 

Tab le  1958 Tab le  
K ( 3 ) - ( 2 )  ( 4 ) + ( 2 )  C S O  K ( 7 ) - ( 6 )  (8) . ' - (6)  

I ,O00q~ I , O ~ x  1,000q x 

(3) (4) (5) ~o~ (7) (8) (9) 

4 . 1 8  - 2 . 9 0  - 4 0 . 9 6 %  6 . 2 0  2 . 8 9  - 3 .31  - 5 3 . 3 9 %  
1 .07  - 0 . 6 9  - 3 9 . 2 0  1 .67  0 . 8 7  - 0 . 8 0  - 4 7 . 9 0  
0 . 9 9  - 0 . 5 3  - 3 4 . 8 7  1.41 0 . 8 1  - 0 . 6 0  - 4 2 . 5 5  
0 . 9 8  - 0 . 4 8  - 3 2 . 8 8  1 .35  0 . 7 9  - 0 . 5 6  - 4 1 . 4 8  
0 . 9 5  - 0 . 4 5  - 3 2 . 1 4  1 . 2 9  0 . 7 7  - 0 . 5 2  - 4 0 . 3 1  
0 . 9 0  - 0 . 4 5  - 3 3 . 3 3  1 . 2 4  0 . 7 6  - 0 . 4 8  - 38 .71  

• 0 . 8 6  - 0 . 4 4  - 3 3 . 8 5  1 .19  0 . 7 3  - 0 . 4 6  - 3 8 . 6 6  
0 . 8 0  - 0 . 4 6  - 3 6 . 5 1  1 .15  0 . 7 2  - 0 . 4 3  - 3 7 . 3 9  
0 . 7 6  - 0 . 4 7  - 3 8 . 2 1  1 .12  0 . 7 0  - 0.~,2 - 3 7 . 5 0  
0 . 7 4  - 0 . 4 7  - 3 8 . 8 4  I . I I  0 . 6 9  - 0 . 4 2  - 3 7 . 8 4  
0 , 7 3  - 0 . 4 8  - 3 9 . 6 7  1.11 0 . 6 8  - 0 . 4 3  - 3 8 . 7 4  
0 . 7 7  - 0 . 4 6  - 3 7 , 4 0  1 .12  0 . 6 9  - 0 . 4 3  - 3 8 . 3 9  
0 . 8 5  - 0 .41  - 3 2 . 5 4  1 .14  0 . 7 2  - 0 . 4 2  - 3 6 . 8 4  
0 . 9 9  - 0 . 3 3  - 2 5 . 0 0  1 .17  0 . 7 5  - 0 . 4 2  - 3 5 . 9 0  
1 ,15  - 0 . 2 4  - 1 7 . 2 7  1.21 0 . 8 0  - 0 . 4 1  - 3 3 . 8 8  
1 .33  - 0 . 1 3  - 8 . 9 0  1 . 2 6  0 . 8 5  - 0 . 4 1  - 3 2 . 5 4  
1.51 - 0 . 0 3  - 1 .95  ! . 3 2  0 . 9 0  - 0 . 4 2  - 3 1 . 8 2  
1 .67  0 . 0 5  3 . 0 9  1 . 3 9  0 . 9 5  - 0 . 4 4  - 3 1 . 6 5  
1 .78  0 . 0 9  5 . 3 3  1 ,46  0 . 9 8  - 0 . 4 8  - 3 2 . 8 8  
1 . 8 6  0 . 1 2  6 . 9 0  ! . 5 4  1 .02  - 0 . 5 2  - 3 3 . 7 7  
1 . 9 0  0 . 1 1  6 . 1 5  1 .62  I 1 .05  - 0 . 5 7  - 3 5 . 1 9  
1.91 0 . 0 8  4 . 3 7  1 . 6 9  1 .07  - 0 . 6 2  - '  3 6 . 6 9  
! . 8 9  0 . 0 3  1 .61 1 . 7 4  1 .09  - 0 . 6 5  - 3 7 . 3 6  
! . 8 6  - 0 . 0 3  - 1 . 5 9  1 . 7 9  1.11 - 0 . 6 8  __- 3 7 . 9 9  
i . 8 2  - 0 . 0 9  - 4 . 7 1  1 .83  1 .14  - 0 . 6 9  3 7 . 7 0  
1 .77  - 0 . 1 6  - 8 . 2 9  1 . 8 6  1 .16  - 0 . 7 0  i -  3 7 . 6 3  
1 .73  - 0 . 2 3  - 1 1 . 7 3  1 . 8 9 ]  1 .19  - 0 . 7 0 1 -  3 7 . 0 4  
1 .71 - 0 . 2 8  - 1 4 . 0 7  1 91 I 1 .22  - 0 . 6 9  I -  3 6 . 1 3  
1 .70  - 0 . 3 3  - 1 6 . 2 6  1.931 1 . 2 6  - 0 . 6 7  ! -  3 4 . 7 2  
1.71 - 0 . 3 7  - 1 7 . 7 9  1 . 9 6 ]  1 . 3 0  - 0 . 6 6  i 3 3 . 6 7  
1 .73  - 0 . 4 0  - 1 8 . 7 8  1 .99  1 ! . 3 5  - 0 . 6 4  I -  3 2 . 1 6  i 
1 .78  - 0 . 4 1  - 1 8 , 7 2  2 . 0 3  1 . 4 0  - 0 . 6 3  ] -  3 1 . 0 3  
1 .83  - 0 . 4 2  - 1 8 . 6 7  2 . 0 8  i . 4 5  - 0 . 6 3  I _  3 0 . 2 9  
1.91 - 0 .41  - 1 7 . 6 7  2 , 1 3 ;  i . 5 0  - 0 . 6 3  - 2 9 . 5 8  
2 . 0 0  - 0 . 4 0  - 1 6 . 6 7  2 . 1 9 :  1 .58  - 0 , 6 1  - 2 7 . 8 5  
2 .11  - 0 . 4 0  - 1 5 , 9 4  2 . 2 5  1 .65  - 0 . 6 0  - 2 6 . 6 7  
2 . 2 4  - 0 . 4 0  - 1 5 . 1 5  2 . 3 2  1 . 7 6  - 0 . 5 6  - 2 4 . 1 4  
2 . 4 0  - 0 . 4 0  - 1 4 . 2 9  2 . 4 0  1 .89  - 0 . 5 1  - 2 1 . 2 5  

_ 2 . 5 8  .-- 0 . 4 3  - 1 4 . 2 9  2 . 5 1  2 . 0 4  - 0 . 4 7  = 1 8 . 7 3  
2 . 7 9  - 0 . 4 6  - 1 4 . 1 5  2 . 6 4  2 .22"  - 0 . 4 2 -  15.91 
3 . 0 2  - 0 . 5 1  - 1 4 . 4 5  2 . 8 0  2 . 4 2  - 0 . 3 8  i -  1 3 . 5 7  
3 . 2 9  - 0 . 5 5  - 1 4 . 3 2  3 . 0 1  2 . 6 4  - 0 . 3 7  I -  1 2 . 2 9  
3 . 5 6  - 0 . 6 1  - 1 4 . 6 3  3 . 2 5  2 . 8 7  - 0 . 3 8  i -  1 1 . 6 9  
3 . 8 7  - 0 . 6 6  - 1 4 . 5 7  3 . 5 3  3 . 0 9  - 0 . 4 4  ' -  1 2 . 4 6  
4 . 1 9  - 0 . 7 3  - 1 4 . 8 4  3 . 8 4  3 . 3 2  - 0 . 5 2  - 1 3 . 5 4  
4 . 5 5  - 0 . 8 0  - 1 4 . 9 5  4 . 1 7  3 . 5 6  - 0 . 6 1  - 1 4 . 6 3  
4 . 9 2  - 0 . 9 1  = ! 5 . 6 1  4 . 5 3  3 . 8 0 -  0 . 7 3  - 16 .11 
5 . 3 2  - 1 . 0 4  - 1 6 . 3 5  4 . 9 2  4 . 0 5  - 0 . 8 7  - 17 .68  
5 . 7 4 -  1.21 - 1 7 . 4 1  5 . 3 5  4 . 3 3  - 1 .02  - 1 9 . 0 7  
6 .21  - 1 .39  - 1 8 . 2 9  5 . 8 3  4 . 6 3  - 1 .20  - 2 0 . 5 8  

6 4 7  
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AGE x 1958 

CSO 

1,000q~ 

(I) (2) 

50 ..... 8.32 

51 ..... 9.11 

52 ..... 9.96 

53 ..... 10.89 

54 ..... II.90 

55 ..... 13.00 

56 ..... 14.21 

57 ..... 15.54 

58 ..... 17.00 

59 ..... 18.59 

60 ..... 20.34 

61 ..... 22.24 

62 ..... 24.31 

63 ..... 26.57 

64 ..... 29.04 

65 ..... 31.75 

66 ..... 34.74 

67 ..... 38.04 

68 ..... 41.68 

69 ..... 45.61 

70 ..... 49.79 

71 .... -i 54.15 

72 . . . .  . !  58.65 
7 3  . . . . .  1 6 3 . 2 6  
7 4  . . . . .  ! 6 8 . 1 2  
7 5  . . . . .  li 7 3 . 3 7  
7 6  . . . . .  i 7 9 . 1 8  
7 7  . . . . .  i 8 5 . 7 0  
7 8  . . . . .  ! 9 3 . 0 6  
7 9  . . . . .  1 0 1 . 1 9  
8 0  . . . . .  1 0 9 . 9 8  
81 . . . . .  1 1 9 . 3 5  
8 2  . . . . .  1 2 9 . 1 7  
8 3  . . . . .  1 3 9 . 3 8  
8 4  . . . . .  1 5 0 . 0 1  
8 5  . . . . .  1 6 1 . 1 4  
8 6  . . . . .  1 7 2 . 8 2  
8 7  . . . . .  1 8 5 . 1 3  
8 8  . . . . .  1 9 8 . 2 5  
8 9  . . . . .  2 1 2 . 4 6  
91) . . . . .  2 2 8 . 1 4  
9 1  . . . . .  2 4 5 . 7 7  
9 2  . . . . .  2 6 5 . 9 3  
9 3  . . . . .  2 8 9 . 3 0  
9 4  . . . . .  3 1 6 . 6 6  
9 5  . . . . .  3 5 1 . 2 4  
9 6  . . . . .  4 0 0 . 5 6  
9 7  . . . . .  4 8 8 . 4 2  
9 8  . . . . .  6 6 8 . 1 5  
9 9  . . . . .  1 , 0 0 0 . 0 0  

MALE FEMALE 

Table  1958 Table 

K (3) - (2) (4) + (2) C S O  K (7) - (6) (8) + (6) 

I ,O00q x I ,O00qx I ,O00qx 

(3) (4) (5) (6) (7) (8) (9) 

6.71 - 1.61 -19.35% 6.36 4.96 - 1.40 - 22.01% 

7.30 - 1.81 -19.87 6.95 5.31 - 1.64 - 23.60 

7.96 - 2.00 -20.08 7.60 5.70 - 1.90 - 25.00 

8.71 - 2 18-20.02 8.32 6.15 - 2.17 - 26.08 

9.56 2.34! - 19.66 9.11 6.61 - 2.50 - 27.44 

10.47 - 2.531 -19.46 9.96 7.09 - 2.87 - 28.82 

II.46 - 2.75 -19.35 10.89 7.57 - 3.32 - 30.49 

12.49 - 3.051-19.63 11.90 8.03 - 3.87 - 32.52 

13.59 - 3.41 -20.06 13.00 8.47 - 4.53 - 34.85 

14.77 - 3.82-20.55 14.21 8.94 - 5.27 - 37.09 

16.08 - 4.26 -20.94 15.54 9.47 - 6.07,- 39.06 

17.54 - 4.70 -21.13 17.00 I0.13 - 6.87 - 40.41 

19.19 - 5.12 -21.06 18.59 10.96 - 7.63 - 41.04 

21.061- 5.51 -20.74 20.34 12.02 - 8.32 - 40.90 

23.14 ~- 5.90 -20.32 22.24 13.25 - 8.99 - 40.42 

25.42'- 6.33 -19.94 i 24.31 14.59 - 9.72 - 39.98 

27.85 - 6.89 -19.83 26.57 16.00 - 10.57 - 39.78 

30.44 - 7.60 -19.98 29.04 17.43 - 11.61 - 39.98 

33.19 - 8.49 -20.37 31.75 18.84 - 12.91 - 40.66 

36.17 - 9.44 -20.70 34.74 20.36 - 14.38 - 41.39 

39.51 -10.28 -20.65 38.04 22.11 - 15.93 - 41.88 

43.30 - 10.85 -20.04 41.68 24.23 - 17.45 - 41.87 

47.65 -II.00 -18.76 45.61 26.87 - 18.74 - 41.09 

52.64 -10.62 -16.79 49.79 30.11 - 19.68 - 39.53 

58.19 - 9.93 -14.58 54.15 33.93 - 20.22 - 37.34 

64.19 - 9.18 -12.51 58.65 38.24 - 20.41 - 34.80 

70.53 - 8.65 -10.92 63.26 42.97 - 20.29 - 32.07 

77.12 - 8.58 -I0.01 68.12 48.04 - 20.08 - 29.48 

83.90 - 9.16 - 9.84 73.37 53.45 - 19.92 - 27.15 

91.05 -10.14 -10.02 79.18 59.35 - 19.83 - 25.04 

98.84 -11.14 -10.13 85.70 65.99 - 19.71 - 23.00 

107.48 -11.87 - 9.95 93.06 73.60 - 19.46 - 20.91 

I17.25 -II.92 - 9.23 101.19 82.40 - 18.79 - 18.57 

128.26 -ll.12 - 7.98 109.98 92.53 - 17.45 - 15.87 

140.25 - 9.76 - 6.51 119.35 I03.81 - 15.54 - 13.02 

152.95 - 8.19 - 5.08 129.17 116.10 - 13.07 - 10.12 

166.09 - 6.73 - 3.89 139.38 129.29 - 10.09 - 7.24 

179.55 - 5.58 - 3.01 150.01 143.32 - 6,69 - 4.46 

193.27 - 4.98 - 2.51 161.14 158.18 - 2.96 - 1.84 

207.29 - 5.17 - 2.43 172.82 173.94 1.12 0.65 

221.77 - 6.37 - 2.79 185.13 190.75 5.62 3.04 

236.98 - 8.79 - 3.58 198.25 208.87 10.62 5.36 

253.45 - 12.48 - 4.69 212.46 228.81 16.35 7.70 

272.11 -17.19 - 5.94 228.14 251.51 23.37 10.24 

295.90 -20.76 - 6.56 245.77 279.31 33.54 13.65 

329.96 -21.28 - 6.06 265.93 317.32 51.39 19.32 

384.55 -16.01 - 4.00 289.30 375.74 86.44 29.88 

480.20 - 8.22 - 1.68 316.66 474.97 158.31 49.99 

657.98 - 10.17 - 1.52 351.24 1 655.85 304.61 86.72 

1,000.00 0.00 0.00 400.56!I,000.00 599.44 149.65 

6 4 8  
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TABLES K VERSUS UNITED STATES LIFE TABLES 1969--71 

U.S .  
A6E x Life 

Tables 
1969-71 
I ,O00qx 

(I) (2) i 

0 . . . . .  22 .45  
1 . . . . .  1 . 3 3  

2 . . . . . .  0 . 9 4  
3 . . . . .  0 . 7 8  
4 . . . . .  0 . 6 4  
5 . . . . .  0 .58  
6 . . . . .  0 . 5 4  
7 . . . . .  0 .51 
8 . . . . .  0 . 4 6  
9 . . . . .  0 .41 
10 . . . .  0 . 3 6  
11 . . . .  0 .35  
12 . . . .  0 .42  
13 . . . .  0 . 5 9  
14 . . . .  0 . 8 4  
15 . . . .  1 .14 
16 . . . .  1 .42 
17 . . . .  1.67 
18 . . . .  i .85 
19 . . . .  j 1.98 
20 . . . .  2 .12  
21 . . . .  2 . 2 6  
22 . . . .  2 .35 
23 . . . .  2 .35 
24 . . . .  2 .28  
25 . . . .  2 .17  
26 . . . .  2 .06  
27 . . . .  1 .99 
28 . . . .  1 .98 
29 . . . .  2 .03  
30 . . . .  2 . 1 0  
31 . . . .  2 .18  
32 . . . .  2 .28  
33 . . . .  2 .39  
34  . . . .  2 .52  
35 . . . .  2 .68  
36 . . . .  2 .88  
37 . . . .  3 .12  
3 8  ~ . . - - - 3 . 3 9  
39 . . . .  3 .69  
40  . . . .  4 .01 
41 . . . .  4 .35  
42  . . . .  4 .73  
43 . . . .  5 .18  
44  . . . .  5 .68  
45 . . . .  6 .23  
46  . . . .  6 .81 
47 . . . .  7 .44  
48  . . . .  8 . 1 2  
49  . . . .  8 . 8 7  

MALE FEMALE 

Table 
K ( 3 ) - ( 2 )  

1 , 0 0 0 q x  

(3) (4) 

4 . 1 8  -- 18.27 
1.07 -- 0 . 2 6  
0 . 9 9  0 .05  
0 . 9 8  0 . 2 0  
0 .95  0 .31 
0 . 9 0  0 . 3 2  
0 . 8 6  0 .32  
0 . 8 0  0 . 2 9  
0 .761  0 . 3 0  
0 . 7 4  0 .33  
0 .73  0 . 3 7  
0 . 7 7  0 .42  
0 . 8 5  0 .43  
0 . 9 9  0 . 4 0  
1.1.5 0.31 
1.33 0 . 1 9  
1.51 0 . 0 9  
1 . 6 7  - 0 . 0 0  
i . 7 8  - 0 .07  
1.86 - 0 . 1 2  
1.90 - 0 . 2 2  
1.91 - 0 .35  
1.89 - 0 . 4 6  
1.86 - 0 . 4 9  
1.821 - 0 . 4 6  
1 . 7 7  0 . 4 0  
1.73 - 0 .33  
1.71 - 0 . 2 8  
1.70 - 0 . 2 8  
1.71 - 0 .32  
1.73 - 0 .37  
1.78 - 0 . 4 0  
1.83 - 0 .45  
1.91 - 0 . 4 8  
2 . 0 0  - 0 . 5 2  
2 .11 - 0 .57  
2 .24  - 0 . 6 4  
2 .40  - 0 . 7 2  
2 . 5 8 - -  0.81 
2 .79  - 0 . 9 0  
3 .02  - 0 . 9 9  
3..29 - 1.06 
3 .56  - 1.17 
3 .87  - 1.31 
4 . 1 9  - 1.49 
4 .55  - ! . 6 8  
4 . 9 2  - 1.89 
5 .32  - 2 .12  
5 . 7 4  - 2 .38  
6.21 - 2 .66  

U.S .  
Life Table 

(4) + (2) Tables K (7) - (6) (8) + (6) 
1969-71 1,000qx 

1 , 0 0 0 q x  

(5) (6) (7) (8) (9) 

- -  8 1 . 3 8 %  17.46 2 .89  ~ -  14.57 8 3 . 4 5 %  
-- 19.55 1.16 0 .87  -- 0 .29  -- 25 .00  

5 .32  0 . 7 7  0.81 0 . 0 4  5 . 1 9  
2 5 . 6 4  0 . 6 0  0 . 7 9  0 . 1 9  31 .67  
4 8 . 4 4  0 .51 0 .77  0 . 2 6  50 .98  
5 5 . 1 7  0 . 4 3  0 . 7 6  0 .33  76 .74  
5 9 . 2 6  0 . 3 8  0 .73  0 .35  92.11 
5 6 . 8 6  0 . 3 4  0 . 7 2  0 .38  I 11 .76 
6 5 . 2 2  0 .31 0 . 7 0  0 . 3 9  125.81 
8 0 . 4 9  0 . 2 8  0 . 6 9  0.41 146.43 

102.78 0 . 2 6  0 .68  0 . 4 2  161.54 
120.00 0 . 2 5  0 . 6 9  0 . 4 4  176.00 
102.38 0 . 2 7  0 .72  0 .45  166.67 
6 7 . 8 0  0 .33  0 .75  0.421 127.27 
3 6 . 9 0  0 . 4 0  0 . 8 0  0 . 4 0  ! 0 0 . 0 0  
16.67 0 . 4 9  0 .85  0 . 3 6  73 .47  

6 . 3 4  0 . 5 8  0 . 9 0  0 . 3 2  55 .17  
0 . 0 0  0 . 6 6  0 .95  0 . 2 9  43 .94  

- 3 . 7 8  0 . 6 9  0 . 9 8  0 . 2 9  42 .03  
- 6 . 0 6  0.71 ! . 0 2  0.31 4 3 . 6 6  
- 10 .38 0 . 7 2  ! .05  0 .33  45 .83  
- 15 .49  0 .73  1.07 0 . 3 4  4 6 . 5 8  
- 19 .57 0 . 7 5  1.09 0 . 3 4  45 .33  
- 20 .85  0 . 7 7  I . I 1  0 . 3 4  4 4 . 1 6  
- 20 .18  0 . 7 9  1.14 0 .35  4 4 . 3 0  
- 18.43 0.81 1.16 0 .35  43.21 
- 16 .02 0 .83  1.19 0 . 3 6  43 .37  
- 14.07 0 . 8 6  1.22 0 . 3 6  4 1 . 8 6  
- 14.14 0 . 9 0  1.26 0 . 3 6  4 0 . 0 0  
- 15 .76 0 . 9 6  1.30 0 . 3 4  35 .42  
- 17 .62 1.02 1.35 0 . 3 3  32 .35  
- 18.35 1.10 1.40 0 . 3 0  27 .27  
- 19.74 1 .19 1.45 0 . 2 6  21 .85  
- 20 .08  1 .29 i . 5 0  0.21 16.28 
- 20 .63  1 .40 i . 5 8  0 . 1 8  12.86 
- 21 .27  1.52 1.65 0 .13  8 .55  
- 22 .22  1.65 1.76 0 .11 6 . 6 7  
- 2 3 . 0 8  1.801 1.89 0 . 0 9  5 . 0 0  

- 2 3 . 8 9  - 1.97 i 2 : 0 4  . . . .  0 .07  . . . .  3 .55  
2 4 . 3 9  2 . 1 5 :  2 .22  0 .07  3 . 2 6  

- 2 4 . 6 9  2 .33  2 .42  0 . 0 9  3 .86  
- 24 .37  2 .51 2 .64  0 .13  5 .18  
- 2 4 . 7 4  2 .73  2 .87  0 . 1 4  5 .13  
- 2 5 . 2 9  2 .97  3 . 0 9  0 . 1 2  4 . 0 4  
- 26 .23  3 .25  3 .32  0 . 0 7  2 .15  
- 2 6 . 9 7  3 . 5 4  3 .56  0 . 0 2  0 . 5 6  
- 27 .75  3 .84  3 .80  - 0 . 0 4  - 1.04 
- 2 8 . 4 9  4 . 1 6  4 .05  - 0.11 - 2 .64  
- 29 .31 4 . 4 9  4 .33  - 0 . 1 6  - 3 .56  
- 2 9 . 9 9  4 . 8 4  4 .63  - 0 .21 - 4 . 3 4  

6 4 9  
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LI.S. 
AGE .1~ Life 

Tables 
1969-71 
1,000qx 

(1) (2) 

50  . . . .  9 . 6 9  
51 . . . .  1 0 . 5 9  
52  . . . .  11 .61  
53 . . . .  12 .75  
54  . . . .  1 4 . 0 0  
55 . . . .  1 5 . 3 4  
56  . . . .  1 6 . 7 6  
57 . . . .  1 8 . 2 7  
58 . . . .  ! 1 9 . 8 7  
59  . . . .  2 1 . 5 8  
60  . . . .  ! 2 3 . 3 9  
61 . . . .  2 5 . 3 2  
62 . . . .  2 7 . 3 8  
63 . . . .  2 9 . 6 0  
64 . . . .  3 2 . 0 0  
65 . . . .  3 4 . 6 3  
66  . . . .  3 7 . 4 6  
67 . . . .  4 0 . 4 4  
68 . . . .  4 3 . 5 0  
6 9  . . . .  4 6 . 6 5  
7O . . . .  4 9 . 9 1  
71 . . . .  5 3 . 4 4  
72  . . . .  5 7 . 4 0  
73 . . . .  6 1 . 9 3  
74  . . . .  6 7 . 0 3  
75 . . . .  7 2 . 6 4  
76  . . . .  7 8 . 5 6  
77  . . . .  8 4 . 6 2  
78  . . . .  1 9 0 . 7 0  
79  . . . .  ! 9 6 . 8 8  
80  . . . .  1 0 3 . 6 7  
81 . . . .  111 .25  
82 . . . .  1 1 9 . 2 9  
83 . . . .  1 2 7 . 7 0  
84  . . . .  1 3 6 . 6 3  
85 . . . .  1 4 7 . 3 0  
86  . . . .  1 5 9 . 7 9  
87 . . . .  172 .81  
88 . . . .  185 .21  
89  . . . .  196 .81  
90  . . . .  2 0 8 . 3 9  
91 . . . .  2 2 1 . 2 2  I 

92  . . . .  2 3 5 . 1 2  I 
93 . . . .  2 5 0 . 2 3  1 
9 4  2 6 5 . 4 6  
95  . . . .  2 7 9 . 6 2 1  
96  . . . .  2 9 0 . 9 0 !  
97  . . . .  3 0 1 . 3 5  i 
98  . . . .  3 1 1 . 1 1  
99  . . . .  3 2 0 . 1 7  

MALE FEMALE 

U.S. 
Table Life "Fable 

K (3) - (2) (4) + (2) Tables K ( 7 ) -  (6) (8) + (6) 
1,000q~ 1969-71 1,000qx 

i 1,000qx 
(3) (4) (5) i (6) (7) (8) (9) 

6 .71  - 2 . 9 8  - 3 0 . 7 5 %  5 . 2 3  4 . 9 6  - 0 . 2 7  - 5 . 1 6 %  
7 . 3 0  - 3 . 2 9  - 3 1 . 0 7  5 . 6 5  5 .31  - 0 . 3 4  - 6 . 0 2  
7 . 9 6  - 3 . 6 5  - 3 1 . 4 4  6 .11  5 . 7 0  - 0 .41  - 6 .71  
8 .71  - 4 . 0 4  - 3 1 . 6 9  6 . 6 0  6 . 1 5  - 0 . 4 5  - 6 . 8 2  
9 . 5 6  - 4 . 4 4  - 3 1 . 7 1  7 . 1 2  6 .61  - 0 .51  - 7 . 1 6  

1 0 . 4 7  - 4 . 8 7  - 3 1 . 7 5  7 . 6 8  7 . 0 9  - 0 . 5 9  - 7 . 6 8  
1 1 . 4 6  - 5 . 3 0  - 3 1 . 6 2  8 . 2 9  7 . 5 7  - 0 . 7 2  - 8 . 6 9  
1 2 . 4 9  - 5 . 7 8  - 3 1 . 6 4  8 . 9 4  8 . 0 3  - 0 .91  - 1 0 . 1 8  
1 3 . 5 9  - 6 . 2 8  - 3 1 . 6 1  9 . 6 2  8 . 4 7  - 1 .15  - 11 .95  
1 4 . 7 7  - 6 . 8 1  - 3 1 . 5 6  10 .35  8 . 9 4  - 1.41 - 1 3 . 6 2  
1 6 . 0 8  - 7 . 3 1  - 3 1 . 2 5  11 .13  9 . 4 7  - 1 .66  - 14 .91 
1 7 . 5 4  - 7 . 7 8  - 3 0 . 7 3  1 2 . 0 0  10 .13  - 1 .87  - 1 5 . 5 8  
1 9 . 1 9  - 8 . 1 9  - 2 9 . 9 1  1 2 . 9 8  1 0 . 9 6  - 2 . 0 2  - 1 5 . 5 6  
2 1 . 0 6  - 8 . 5 4  - 2 8 . 8 5  14.11 1 2 . 0 2  - 2 . 0 9  - 14 .81 
2 3 . 1 4  - 8 . 8 6  - 2 7 . 6 9  1 5 . 3 8  13 .25  - 2 . 1 3  - 13 .85  
2 5 . 4 2  - 9 . 2 1  - 2 6 . 6 0  16 .78  1 4 . 5 9  - 2 . 1 9  - 13 .05  
2 7 . 8 5  - 9 . 6 1  - 2 5 . 6 5  1 8 . 3 2  1 6 . 0 0  - 2 . 3 2  - 1 2 . 6 6  
3 0 . 4 4  - 1 0 . 0 0  - 2 4 . 7 3  2 0 . 0 4  17 .43  - 2 .61  - 13 .02  
3 3 . 1 9 -  10 .31  - 2 3 . 7 0  2 1 . 9 5  1 8 . 8 4 -  3 .11  - 14.1,7 
3 6 . 1 7  - 1 0 . 4 8  - 2 2 . 4 7  2 4 . 0 7  2 0 . 3 6  - 3 .71  - 15 .41 
3 9 . 5 1  - 1 0 . 4 0  - 2 0 . 8 4  2 6 . 3 2  2 2 . 1 1  - 4 .21  - 1 6 . 0 0  
4 3 . 3 0 -  1 0 . 1 4  - 1 8 . 9 7  2 8 . 7 9  2 4 . 2 3  - 4 . 5 6 -  1 5 . 8 4  
4 7 . 6 5  - 9 . 7 5  - 1 6 . 9 9  3 1 . 6 5  2 6 . 8 7 -  4 . 7 8  - 1 5 . 1 0  
5 2 . 6 4 -  9 . 2 9 -  1 5 . 0 0  3 5 . 0 3  3 0 . 1 1  - 4 . 9 2  - 14 .05  
5 8 . 1 9 -  8 . 8 4 -  1 3 . 1 9  3 8 . 9 3  3 3 . 9 3  - 5 . 0 0 -  1 2 . 8 4  
6 4 . 1 9 -  8 . 4 5  - 1 1 . 6 3  4 3 . 2 5  3 8 . 2 4 -  5 .01  - 11 .58  
7 0 . 5 3  - 8 . 0 3  - 1 0 . 2 2  4 7 . 9 0  4 2 . 9 7  - 4 . 9 3  - 1 0 . 2 9  
7 7 . 1 2  - 7 . 5 0  - 8 . 8 6  5 2 . 9 5  4 8 . 0 4  - 4 .91  - 9 . 2 7  
8 3 . 9 0  - 6 . 8 0  - 7 . 5 0  5 8 . 4 0  5 3 . 4 5  - 4 . 9 5  - 8 . 4 8  
9 1 . 0 5  - 5 . 8 3  - 6 . 0 2  6 4 . 3 2  5 9 . 3 5  - 4 . 9 7  - 7 . 7 3  
9 8 . 8 4  - 4 . 8 3  - 4 . 6 6  7 0 . 9 7 :  6 5 . 9 9  - 4 . 9 8  - 7 . 0 2  

1 0 7 . 4 8  - 3 . 7 7  - 3 . 3 9  7 8 . 3 4  7 3 . 6 0  - 4 . 7 4  - 6 . 0 5  
1 1 7 . 2 5  - 2 . 0 4  - 1.71 8 6 . 1 2  i 8 2 . 4 0  - 3 . 7 2  - 4 . 3 2  
1 2 8 . 2 6  0 . 5 6  0 . 4 4  9 4 . 1 9 i  9 2 . 5 3  - 1 .66  - 1 .76  
1 4 0 . 2 5  3 . 6 2  2 . 6 5  1 0 2 . 7 5  103 .81  1 .06  1 .03  
1 5 2 . 9 5  5 . 6 5  3 . 8 4  1 1 2 . 8 2  1 1 6 . 1 0  3 . 2 8  2 .91  
1 6 6 . 0 9  6 . 3 0  3 . 9 4  124 .62  1 2 9 . 2 9  4 . 6 7  3 . 7 5  
1 7 9 . 5 5  6 . 7 4  3 . 9 0  136 .85  1 4 3 . 3 2  6 . 4 7  4 . 7 3  
1 9 3 . 2 7  8 . 0 6  4 . 3 5  1 4 8 . 5 9  1 5 8 . 1 8  9 . 5 9  6 . 4 5  
2 0 7 . 2 9  1 0 . 4 8  5 . 3 2  1 6 0 . 0 6  1 7 3 . 9 4  1 3 . 8 8  8 . 6 7  
2 2 1 . 7 7  1 3 . 3 8  6 . 4 2  1 7 2 . 6 4  190 .75  18 .11  1 0 . 4 9  
2 3 6 . 9 8  1 5 . 7 6  7 . 1 2  187 .18  2 0 8 . 8 7  2 1 . 6 9  ! 1 . 5 9  
2 5 3 . 4 5  1 8 . 3 3  7 . 8 0  2 0 2 . 4 3  2 2 8 . 8 1  2 6 . 3 8  13 .03  
2 7 2 . 1 1  2 1 . 8 8  8 . 7 4  2 1 7 . 5 0  2 5 1 . 5 1  3 4 . 0 1  1 5 . 6 4  
2 9 5 . 9 0  3 0 . 4 4  1 1 . 4 7  2 3 1 . 8 6  2 7 9 . 3 1  4 7 . 4 5  2 0 . 4 6  
3 2 9 . 9 6  5 0 . 3 4  1 8 . 0 0  2 4 5 . 8 4  3 1 7 . 3 2  7 1 . 4 8  2 9 . 0 8  
3 8 4 . 5 5  9 3 . 6 5  3 2 . 1 9  2 5 8 . 5 4  3 7 5 . 7 4  1 1 7 . 2 0  4 5 . 3 3  
4 8 0 . 2 0  1 7 8 . 8 5  5 9 . 3 5  2 6 9 . 8 0  4 7 4 . 9 7  2 0 5 . 1 7  7 6 . 0 5  
6 5 7 . 9 8  3 4 6 . 8 7  1 1 1 . 4 9  2 7 9 . 9 6  6 5 5 . 8 5  3 7 5 . 8 9  1 3 4 . 2 7  

1 , 0 0 0 . 0 0  6 7 9 . 8 3 i  2 1 2 . 3 3  2 8 9 . 4 9  1 , 0 0 0 . 0 0 l  7 1 0 . 5 1  I 2 4 5 . 4 4  

6 5 0  



NEW MORTALITY TABLES FOR VALUATION 651 

To test the effect on nonforfeiture values of modernizing mortality levels, 
the Society of Actuaries' Special Committee on Valuation and Nonforfeiture 
Laws developed in 1975 the Modem CSO Table, which was intended to be 
a modern version of the 1958 CSO Table. The table was constructed by 
applying the same numerical margins as in the 1958 CSO Table at the younger 
ages to more recent mortality rates based on intercompany experience be- 
tween 1965 and 1970 policy anniversaries. At the older ages, the same margin 
percentages as were used in the 1958 CSO Table were applied to these 
recent experience rates. The Modern CSO Table was adopted in several 
states as a valuation standard for renewable term life insurance. Since the 
mortality rates of Tables K are generally lower than those of the Modern 
CSO Table, acceptance of Tables K as the minimum valuation standard of 
individual ordinary insurance will lower the minimum reserve requirements 

for renewable term life insurance. 

Premiums and Reserves 

Exhibits 16--18 compare net premiums, terminal reserves, and cash values 
derived from Tables K with those derived from the 1958 CSO Table. 

Tests of  Extension of  Tables K beyond Age 99 

In developing the Basic Tables, the Committee decided to end both the 
male and female tables at age !00, the same approach as was used for the 
1958 CSO Male Basic Table. Intercompany mortality data were not available 
above age 99 and the intercompany data at ages 90 and over were very 
scanty and considered to be unreliable. The Committee also examined other 
available mortality data at the advanced ages, including the United States 
Life Tables and data compiled by the Social Security Administration, but 
these data were .also considered to be generally unreliable. 

In order to test the effect of extending the proposed valuation tables 
beyond age 99, the Committee constructed two sets of extensions of Tables 
K (M) and K (F). For the 1958 CSO Tables, the female table ends three 
years after the male table, because a three-year setback was used for female 

- rates. In comparing our overall male and-femalebasic-rates,-it-seemed-that - 
a setback of five years was more appropriate. Because of this, we decided 
to extend the Table K (M) to age 104 (q~04 = I) while extending the Table 

K (F) to age 109 (q[~ = 1). 
Tables K (M) and K (F) were extended using two different methods. The 

first method used was to fit a cubic polynomial to three consecutive points 
(in our case, ages 88, 89, and 90) and requiring q. = 1. This method is 
suggested by Morton Miller in his monograph Elements of Graduation. (The 
mortality rates were adjusted only for values above age 90.) The second 
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NET ANNUAL PREMIUMS: 4 PERCENT INTEREST, CURTATE FUNCTIONS, NET 

LEVEL PREMIUM BASIS 

MALE FEMALE 
ISSUE AGE I 

1958 CSO ] Table K (M) (3)+(2) 1958 CSO Table K (F) (6)+(5) 
(I) (2) [ (3) (4) (5) (6) (7) 

Whole Life 

0 . . . . . . .  4 .14  
5 . . . . . . .  4 .50  
10 . . . . . .  5.31 
15 . . . . . .  6 .35 
20 . . . . . .  7 .60  
25 . . . . . .  9 .17  
30 . . . . . .  11.21 
35 . . . . . .  13.90 
40 . . . . . .  17.45 
45 . . . . . .  22 .10  
50 . . . . . .  28 .24  
55 . . . . . .  36 .37  
60 . . . . . .  47 .28  
65 . . . . . .  62 .00  

0 . . . . . . .  

5 . . . . . . .  

10 . . . . . .  
15 . . . . . .  
20 . . . . . .  
25 . . . . . . .  
30 . . . . . . .  
35 . . . . . . .  
40  . . . . . . .  
45 . . . . . . .  
50 . . . . . . .  
55 . . . . . . .  
6 0  . . . . . . .  

65 . . . . . . .  

0 . . . . . . . .  

5 . . . . . . . .  

10 . . . . . . .  
15 . . . . . . .  
20 . . . . . . .  
25 . . . . . . .  
30 . . . . . . .  
35 . . . . . . .  
40 . . . . . . .  
45 . . . . . . .  
50 . . . . . .  
55 . . . . . .  
60 . . . . . .  
65 . . . . . .  

3 .59  
4 .06  
4 .86  
5 .86  
6 .97  
8 .34  

10.17 
12.60 
15.77 
19.88 
25 .27  
32 .49  
42.21 
55 .64  

8 6 . 7 %  
90.2  
91.5 
92.3 
91.7  
90 .9  
90.7  
90 .6  
90.4  
90 .0  
89.5  
89.3 
89.3 
89.7  

3 .74 
4 .06  
4 .78  
5 .70  
6 .82 
8 .18 
9 .92 

12.20 
15.21 
19.16 
24 .35  
31.21 
40 .35  
52 .64  

Five-Year Term 

2.91 7 7 . 8 %  
3.31 81.5 
3.93 82.2 
4 .72  82.8 
5 .67 83.1 
6 .86  83.9  
8 .36  84.3 

10.28 84.3 
12.73 83.7  
15.82 82 .6  
19.78 81.2  
24 .98  80 .0  
32 .04  79.4  
42. ! 1 80 .0  

2 .64  
1.22 
1.23 
1.54 
1.78 
! .92 
2 .17 
2 .72 
4.01 
6 .12 
9 .57  

14.92 
23 .30  
36 .38  

1.62 
0 .78  
0 .86  
1.56 
1.81 
1.66 
1.77 
2.32  
3 .42 
5.11 
7 .67  

11.97 
18.46 
29 .08  

6 1 . 4 %  
63.9  
69.9  

101.3 
101.7 
86.5 
81.6  
85.3 
85.3 
83.5 
80.1 
80.2 
79.2 
79 .9  

2 .38 
i . 12  
1.10 
1.33 
1.66 
1.83 
2.00 
2.32 
3 .14 
4 .73  
7.31 

I 1.43 
17.84 
27 .82  

2 .00  
1.23 
1.37 
1.65 
1.84 
2.03 
2.41 
3 .29 
4 .95 
7 .64  

11.90 
18.50 
28 .72  
44 .00  

Ten-Year Term 

1.25 6 2 . 5 %  
0 .82  66.7  
1.17 85.4  
1.67 101.2 
1.74 94.6  
! .71 84.2  
2 .02  83.8  
2.81 85.4  
4 .17  84.2  
6 .25  81.8  
9 .56  80.3 

14.78 79.9  
22 .95  79.9  
35 .80  81.4  

1.81 
1.11 
1.21 
1.48 
1.74 
1.91 
2 .14 
2 .69 
3.85 
5 .88 
9 .12  

14.21 
22 .06  
34 .19  

1.21 5 0 . 8 %  
0 .69  61.6  
0 .70  63.6  
0 .90  67.7  
1.05 63.3 
1.18 64.5  
1.40 70.0  
1.83 78.9  
2.74 87.3 
3 .90  82.5 
5 .49  75.1 
7 .67 67.1 

10.65 59.7  
16.62 59.7  

0 .98  5 4 . 1 %  
0 .70  63.1 
0 .79  65.3 
0 .97 65.5  
1.11 63.8  
1.27 66.5  
1.59 74.3 
2 .24  83.3 
3 .26 84.7  
4.61 78.4  
6 .46  70.8  
8 .98 63.2  

13.24 60 .0  
20 .62  60.3 

6 5 2  
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NET PREMIUMS AND TERMINAL RESERVES 

4 PERCENT INTEREST, CURTATE FUNCTIONS, 

NET LEVEL PREMIUM BASIS 

ORDINARY LIFE 

MALE FEMALE 

Issue Age 5 

Net  p r emium . . . . . . .  4.50 4.06 90 .2% 4.06 3.31 81 .5% 
R e s e r v e s  

End  of  y e a r  I . . . .  3.34 3.32 99.4 I 2.99 2.68 89.6 
5 . . . .  18.53 18.48 99.7 [ i6 .64 14.75 88.6 

10 . . . .  41.20 40.68 98.7 37.09 32.73 88.2 
20 . . . .  98.03 91.42 93.3 88.30 78.33 88.7 

Issue Age 20 

N e t  p r e m i u m  . . . . . . .  7.60 6.97 91 .7% 6.82 5.67 83 .1% 
R e s e r v e s  

End  of  yea r  1 . . . .  6.13 5.36 87.4 I 5.48 4.85 88.5 
5 . . . .  32.96 29.24 88.7 [ 29.20 26.13 89.5 

10 . . . .  72.72 65.94 90.7 64.12 57.41 89.5 
20 . . . .  176.22 162.35 92.1 156.26 137.93 88.3 

Issue Age 35 

Net  p r e m i u m  . . . . . . .  13.90 12.60 90 .6% 12.20 10.28 84.3% 
R e s e r v e s  

End  of  yea r  I . . . .  11.98 11.02 92.0 [ 10.46 9.06 86.6 
5 . . . .  63.57 58.40 91.9 I 56.05 47.91 85.5 

10 . . . .  135.47 124.66 92.0 120.90 102.01 84.4 
20 . . . .  300.27 280.30 93.3 272.91 231.74 84.9 

Issue Age ~0 

R e s e r v e s  Ne t  p r e m i u m  . . . . . . .  28.24 25.27 89 .5% 24.35 19.78 81 .2% 

End of  yea r  I . . . .  21.22 19.70 92.8 I 19.09 15.69 82.2 
5 . . .  108.69 101.77 93.6 I 98.44 82.01 83.3 

10 . . .  222.08 209.99 94.6 202.95 173.87 85.7 
20 . . .  445.05 434.89 97.7 416.75 387.03 92.9 

Issue Age 65 

ReservesNet p r emium . . . . . .  62.00 55.64 89.7% 52.64 42.11 80.0% 

End  of  yea r  i . . .  33.80 33.29 98.5 I 31.19 29.63 95.0 
5 . . .  164.14 165.65 100.9 I 154.13 152.05 98.7 

10 . . .  313.83 324.49 103.4 297.61 311.97 104.8 
20 . . .  567.41 584.47 103.0 547.34 597.92 109.2 
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EXHIBIT 18 

MINIMUM CASH VALUES 
4 PERCENT INTEREST, CURTATE FUNCTIONS 

ORDINARY LIFE 

MALE FEMALE 

1958 CSO (I) Table K (M)[(2) (2)(3( __ l) 1958 CSO [ Table K (F) (4) (5) 

Issue Age 5 

CashN°nf°rfeitUrevalue factor 5.51 5.05 91.7% 5.05 _ 4.26 

E n d o f y e a r  5 . - 4.61 - 4.37 94.8 [ -  6.26 7.68 
1 0 .  18.59 18.34 98.7 [ 14.67 10.71 
1 5 .  45.28 42.26 93.3 [ 39.01 32.06 
20 . 76.75 70.27 91.6 67.07 57.35 

At age 65 . . . . . .  562.25 537.63 95.6 522.34 469.79 

Issue Age 20 

Nonforfeiture factol 8.78 8.11 92.4% 7.96 6.75 
Cash value 

E n d o f y e a r  5 . 8.10 4.70 58.0 I 4.77 2.38 
1 0 .  48.88 42.33 86.6 I 40.56 34.42 
1 5 .  97.69 87.91 90.0 I 83.66 72.47 
20 . 155.04 141.18 91.1 135.02 116.91 

At age 65 . . . . . .  529.70 505.02 95.3 490.44 438.87 

Issue Age 35 

Cash Nonforfeiture value factoi 15.47 14.09 91.1% 13.66 11.62 

End of year 5 .. 35.42 30.94 87.4 I 28.79 21.68 
10 .. 109.48 99.13 90.5 I 95.51 77.26 
15 .. 191.35 175.39 91.7 I 170.23 140.05 
20 .. 279.24 259.31 92.9 251.91 210.57 

At age 65 . . . . . . .  463.11 441.49 95.3 427.86 378.36 

Issue Age 50 

Nonforfeiture factor Cash value 30.91 27.69 89.6% 26.70 21.77 

End of year 150 " " 72.95 67.64 92.7 [ 64.76 50.66 
190.90 179.97 94.3 [ 173.18 145.66 

15 ]i 309.45 296.96 96.0 ] 284.72 252.43 
20 .. 422.80 413.41 97.8 394.96 366.10 

At age 65 . . . . . . .  309.45 296.96 96.0 284.72 252.43 

Issue Age 65 

Cash Nonforfeiture value factor 66.62 59.97 90.0% 56.83 45.81 

E n d o f y e a r  5 .. 125.69 127.26 101.2 I 115.22 113.04 
10 .. 282.27 293.42 104.0 ] 265.30 280.32 
15 .. 426.62 438.79 102.9 403.37 438.02 
20 .. 547.51 565.36 103.3 526.52 579.42 

(5) + (4) 
(6) 

84.4% 

122.7 
73.0 
82.2 
85.5 
89.9 

84.8% 

49.9 
84.9 
86.6 
86.6 
89.5 

85.1% 

75.3 
80.9 
82.3 
83.6 
88.4 

81.5% 

78.2 
84.1 
88.7 
92.7 
88.7 

80.6% 

98.1 
105.7 
108.6 
110.0 
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NEW MORTALITY TABLES FOR VALUATION 655 

method used to extend the tables was to increase the third differences above 
a certain age geometrically. (Mortality rates were adjusted starting at age 
88.) It will be remembered that this was the method which was used to end 
Tables K (M) and K (F) as well as the Basic Tables. 

Tests were made to compare reserves calculated on Tables K with reserves 
calculated on both extensions of Tables K. Net level premium reserves at 
4 percent interest were compared at various durations for whole life policies 
issued at ages 25, 45, and 65. While the decrease in reserves is slightly 
greater using the geometric extensions than using the cubic polynomial 
extensions, the effect on reserves of either set of extensions is insignificant, 
with virtually no effect except at the very high durations for issue ages 65 
and over. Reserves under Tables K would always be higher (i.e., more 
conservative) than reserves under either extension of Tables K. 

Extended Term Tables 

The extended term versions of Tables K (KET) are derived from Tables 
K in the same way that the 1958 CET Table was derived from the 1958 CSO 
Table; by adding a loading of 0.75 deaths per 1,000 or 30 percent of the 
Table K mortality rates, whichever is greater, to the Table K mortality rates. 
Exhibits 19 and 20 compare the KET Tables to Tables K and the 1958 CET 
Table. 

The use of the same loading formula for the KET Tables as was used for 
the 1958 CET Table was not completely arbitrary. The 1958 extended term 
margins (as was the case in the 1941 table) were intended to cover dem- 

onstrated higher mortality experience on extended term insurance as well 
as to provide for expenses incurred in connection with extended term in- 
surance. 

The Society of Actuaries' Special Committee on Valuation and Nonfor- 
feiture Laws endorsed a continuation of similar procedures in connection 
with extended term insurance in its January, 1976, report to the Society. 

Review of the latest intercompany study of extended term insurance 
mortality experience for the five-year period 1957-62 produced an overall 
ratio of actual to expected claims by amount of insurance of 115 percent, 

- Usi-ng-the 1955-60-Basic Oitimate-Table- for ekiaected Claims. Indix, iddal 
company ratios fluctuated widely. 

Since the underlying basic mortality rates in the present study are ma- 
terially less than those underlying the 1958 tables, whiie unit expenses are 
probably higher, the Committee found it appropriate to derive the KET 
Tables from Tables K in an identical fashion to that employed in deriving 
the 1958 CET Table from the 1958 CSO Table. 



EX H I BI T  19 

TABLES KET VERSUS TABLES K 

AGE X Table 

K 
1,000qx 

(I) (2) 

0 ......... 4.18 
I ......... 1.07 
2 ......... 0.99 
3 ......... 0.98 
4 ......... 0.95 
5 ......... 0.90 
6 ......... 0.86 
7 ......... 0.80 
8 ......... 0.76 
9 ......... 0.74 
I0 ........ 0.73 
11 ........ i 0.77 
12 ........ : 0.85 
13 ......... 0.99 
14 ........ 1.15 
15 ........ 1.33 
16 ........ 1.51 
17 ........ 1.67 
18 ......... 1.78 
19 ........ 1.86 
20 . . . . . . . .  1.90 
21 . . . . . . . .  1.91 
22 . . . . . . . .  1.89 
23 . . . . . . . .  1.86 
24 . . . . . . . .  1.82 
25 . . . . . . . .  1.77 
26 . . . . . . . .  1.73 
27 . . . . . . . .  1.71 
28 . . . . . . . .  1.70 
29 . . . . . . . .  1.71 
30 . . . . . . . .  1.73 
31 . . . . . . . .  1.78 
32 . . . . . . . . .  1.83 
33 . . . . . . . .  i 1.91 
34 . . . . . . . .  ' 2.00 

i 
35 . . . . . . . .  ! 2.11 
36 . . . . . . . .  i 2.24 
37 . . . . . . . .  2.40 
38 . . . . . . . .  2.58 
39 . . . . . . . .  2.79 
40 . . . . . . . . .  3.02 
41 . . . . . . . .  3.29 
42 . . . . . . . .  3.56 
43 . . . . . . . .  3.87 
44 . . . . . . . .  4.19 
45 . . . . . . . .  4.55 
46 . . . . . . . .  4.92 
47 . . . . . . . .  5.32 
48 . . . . . . . .  5.74 
49 . . . . . . . .  6.21 

MALE 

Table Table 
K E T  ( 3 ) - ( 2 )  (4)÷(2)  K 

1,000qx I ,O00qx 
(3) (4) (5) (6) 

5.43 1.25 29.90% 2.89 
1.82 0.75 70.09 0.87 
1.74 0.75 75.76 0.81 
1.73 0.75 76.53 0.79 
1.70 0.75 78.95 0.77 
1.65 0.75 83.33 0.76 
1.61 0.75 87.21 0.73 
1.55 0.75 93.75 0.72 
1.51 0.75 98.68 0.70 
1.49 0.75 101.35 0.69 
1.48 0.75 102.74 0.68 
1.52 0.75 97.40 0.69 
1.60 0.75 88.24 0.72 
1.74 0.75 75.76 0.75 
1.90 0.75 65.22 0.80 
2.08 0.75 56.39 0.85 
2.26 0.75 49.67 0.90 
2.42 0.75 44.91 0.95 
2.53 0.75 42.13 0.98 
2.61 0.75 40.32 i 1.02 
2.65 0.75 39.47 i 1.05 
2.66 0.75 39.27 l 1.07 
2.64 0.75 39.68 1.09 
2.61 0.75 40.32 l.ll 
2.57j 0.75 41.21 1.14 
2.52 0.75 42.37 1.16 
2.48 0.75 43.35 1.19 
2.46 0.75 43.86 1.22 
2.45 0.75 44.12 1.26 
2.46 0.75 43.86 1.30 
2.48 0.75 43.35 1.35 
2.53 0.75 42.13 1.40 
2.58 0.75 40.98 ! .45 
2.66 0.75 39.27 !.50 
2.75 0.75 37.50 1.58 
2.86 0.75 35.55 1.65 
2.99 0.75 33.48 1.76 
3.15 0.75 31.25 1.89 
3.35 0.77 29.84 2.04 
3.63 0.84 30.11 2.22 
3.93 0.91 30.13 2.42 
4.28 0.99 30.09 2.64 
4.63 i .07 30.06 2.87 
5.03 1.16 29.97 3.09 
5.45 1.26 30.07 3.32 
5.92 1.37 30.11 3.56 
6.40 1.48 30.08 3.80 
6.92 1.60 30.08 4.05 
7.46 1.72 29.97 4.33 
8.07 1.86 29.95 4.63 

FEMALE 

Table 
K ET (7) - (6) (8) + (6) 

1.0(J0qx 
(7) (8) (9) 

3.76 0.87 30.10% 
1.62 0.75 86.21 
1.56 0.75 92.59 
1.54 0.75 94.94 
1.521 0.75 97.40 
1.51~ 0.75 98.68 
1.48 0.75 102.74 
1.47 0.75 104.17 
1.45 0.75 107.14 
!.44 0.75 108.70 
1.43 0.75 110.29 
1.44 0.75 108.70 
1.47 0.75 104.17 
1.50 0.75 100.00 
1.55 0.75 93.75 
1.60 0.75 88.24 
1.65! 0.75 83.33 
1.70 0.75 78.95 
1.73 0.75 76.53 
1.77 ,0.75 73.53 
1.80 0.75 71.43 
1.82 0.75 70.09 
1.84 0.75 68.81 
1.86 0.75 67.57 
1 .89  0.75 65.79 
1.91 0.75 64.66 
1.94 0.75 63.03 
1.97 0.75 61.48 
2.01 0.75 59.52 
2.05 0.75 57.69 
2.10 0.75 55.56 
2.15 0.75 53.57 
2.20 0.75 51.72 
2.25 0.75 50.00 
2.33 0.75 47.47 
2.40 0.75 45.45 
2.51 0.75 42.61 
2.64 0.75 39.68 
2.79 0.75 36.76 
2.97 0.75 33.78 
3.17 0.75 30.99 
3.43 0.79 29.92 
3.73 0.86 29.97 
4.02 0.93 ! 30.10 
4.32 1 . 0 0 3 0 . 1 2  
4.63 1.07 30.06 
4.94 1.14 30.00 
5.27 !.22 30.12 
5.63 1.30 30.02 
6.02 1.39 30.02 
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EXHIBIT  19---Continued 

AGE X Table 
K 

1,000q~, 
(I) (2) 

50 . . . . . . . .  6.71 
51 . . . . . . . .  7.30 
52 . . . . . . . .  7.96 10.35 
53 . . . . . . . .  8.71 
54 . . . . . . . .  9.56 12.43 
55 . . . . . . . .  10.47 13.61 
56 . . . . . . . .  11.46 14.90 
57 . . . . . . . .  12.49 16.24 
58 . . . . . . . .  13.59 17.67 
59 . . . . . . . .  14.77 19.20 
60 . . . . . . . .  16.08 20.90 
61 . . . . . . . .  17.54 
62 . . . . . . . .  19.19 
63 . . . . . . . .  21.06 
64 . . . . . . . .  23.14 30.08 
65 . . . . . . . .  25.42 33.05 
66 . . . . . . . .  27.85 36.21 
67 . . . . . . . .  30.44 39.57 
68 . . . . . . . .  33.19 43.15 
69 . . . . . . . .  36.17 47.02 
70 . . . . . . . .  39.51 
71 . . . . . . . .  43.30 56.29 
72 . . . . . . . .  47.65 61.95 
73 . . . . . . . .  52.64 68.43 
74 . . . . . . . .  58.19 75.65 
75 . . . . . . . .  64.19 83.45 
76 . . . . . . . .  70.53 91.69 
77 . . . . . . . .  77.12 100.26 
78 . . . . . . . .  83.90 109.07 
79 . . . . . . . .  91.05 118.37 
80 . . . . . . . .  98.84 128.49 
81 . . . . . . . .  107.48 139.72 
82 . . . . . . . .  117.25 152.43 
83 . . . . . . . .  128.26 166.74 
84 . . . . . . . .  140.25 182.33 
85 . . . . . . . .  152.95 198.84 
86 . . . . . . . .  166.09 215.92 
87 . . . . . . . .  179.55 233.42 
88 . . . . . . . .  193.27 251.25 
89 . . . . . . . .  207.29 269.48 
90 . . ~ ; . . . .  221.77 -288.30 
91 . . . . . . . .  236.98 308.07 
92 . . . . . . . .  253.45 329.49 
93 . . . . . . . .  272.11 353.74 
94 . . . . . . . .  295.90 384.67 
95 . . . . . . . .  329.96 428.95 
96 . . . . . . . .  384.55 499.92 
97 . . . . . . . .  480.20 624.26 
98 . . . . . . . .  657.98 855.37 
99 . . . . . . . .  1,000.00 ! ,000.00 

MALE 

Table ! Table 
K E T  ! ( 3 ) - ( 2 )  (4)+(2)  K 

1,000qx 1,0(Oq.,r 
(3) (4) (5) (6) 

8.72 2.01 29.96% 4.96 
9.49 2.19 30.00 5.31 

2.39 30.03 5.70 
11.32 2.61 29.97 6.15 

2.87 30.02 6.61 
3.14 29.99 7.09 
3.44 30.02 7.57 
3.75 30.02 8.03 
4.08 30.02 8.47 
4.43 29.99 8.94 
4.82 29.98 9.47 

22.80 5.26 29.99 10.13 
24.95 5.76 30.02 10.96 
27.38 6.32 30.01 12.02 

6.94 29.99 13.25 
7.63 30.02 14.59 
8.36 30.02 16.00 
9.13 29.99 17.43 
9.96 30.01 18.84 

10.85 30.00 20.36 
51.36 11.85 29.99 22.11 

12.99 30.00 24.23 
14.30 30.01 26.87 
15.79 30.00 30.11 
17.46 30.01 33.93 
19.26 30.00 38.24 
21.16 30.00 42.97 

48.04 
53.45 
59.35 
65.99 
73.60 
82.40 
92.53 

103.81 
116.10 
129.29 
143.32 

23.14 30.01 
25.17 30.00 
27.32 30.01 
29.65 30.00 
32.24 30.00 
35.18 30.00 
38.48 30.00 
42.08 30.00 
45.89 30.00 
49.83 30.00 
53.87 30.00 
57.98 30.00 
62.19 30.00 

FEMALE 

Table 
K E T  (7) - (6) (8) + (6) 

1.000qx 
(7) (8) (9) 

6.45 1.49 30.04°A 
6.90 1.59 29.94 
7.41 1.71 30.00 
8.00 1.85 30.08 
8.59 1.98 29.95 
9.22 2.13 30.04 
9.84 2.27 29.99 

10.44 2 . 4 1  30.01 
11.01 2.54 ~ 29.99 
11.62 2.68 29.98 
12.31 2.84 29.99 
13.17 3.04 30.01 
14.25 3.29 30.02 
15.63 3.61 30.03 
17.23 3.98 30.04 
18.97 4.38 30.02 
20.80 4.80 30.00 
22.66 5.23 30.01 
24.49 5.65 29.99 
26.47 6.11 30.01 
28.74 6.63 29.99 
31.50 7.27 30.00 
34.93 8.06 30.00 
39.14 9.03 29.99 
44.11 10.18 30.00 
49.71 11.47 29.99 
55.86 12.89 30.00 
62.45 14.41 30.00 
69.49 16.04 30.01 
77.16 17.81 30.01 
85.79 19.80 1 30.00 
95.68 22.08[ 30.00 

107.12 24 .72  30.00 
120.29 27.76J 30.00 
134.95 31.141 30.00 
150.93 34.83i 30.00 
168.08 38 79! 30.00 
186.32 43.00] 30.00 

158.18 205.63 47 45 30.00 
173.94 226.12 52.181 30.00 

~8.30 66~53 30.00 190.75 247.98 57.23 30.00 
71.09 30.00 208.87 271.53 
76.04 30.00 228.81 297.45 
81.63 30.00 251.51 326.96 
88.77 30.00 279.31 363.10 
98.99 30.00 317.32 412.52 

115.37 30.00 375.74 488.46 
144.06 30.00 474.97 617.46 
197.39 30.00 655.85 852.61 

0.00 0.00 1,000.00 1,000.00 

62.66 30.00 
68.64 30.00 
75.45 30.00 
83.79 30.00 
95.20 30.00 

112.72 30.00 
142.49 30.00 
196.76 30.00 

0.00 0.00 
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E X H I B I T  2 0  

TABLES K E T  VERSUS 1958 C E T  

AGE X 

(1) 

1 . . . . . .  

10 . . . . .  
11 . . . . .  
12 . . . . .  
13 . . . . .  
14 . . . . .  
15 . . . . .  
16 . . . . .  
17 . . . . .  
18 . . . . .  
19 . . . . .  
20 . . . . .  
21 . . . . .  
22 . . . . .  
23 . . . . .  
24 . . . . .  
25 . . . . .  
26 . . . . .  
27 . . . . .  
28 . . . . .  
29 . . . . .  
30 . . . . .  
31 . . . . .  
32 . . . . .  
33 . . . . .  
34 . . . . .  
35 . . . . .  
36 . . . . .  
37 . . . . .  
38 . . . . .  
39 . . . . .  
~0 . . . . .  
~1 . . . . .  
~2 . . . . .  
~3 . . . . .  
~ 4  . . . . .  

~5 . . . . .  
~6 . . . . .  
~7 . . . . .  
~8 . . . . .  
~9 . . . . .  

1958 

C E T  
1,000qx 

(2) 

9 . 2 0  
2 . 5 1  
2 . 2 7  
2 . 2 1  
2 . 1 5  
2 . 1 0  
2 . 0 5  
2 . 0 1  
1.98 
1 . 9 6  
1.96 
1.98 
2 . 0 1  
2 . 0 7  
2 . 1 4  
2 . 2 1  
2 . 2 9  
2 . 3 7  
2 . ~  
2 . 4 9  
2 . 5 4  
2 . 5 8  
2 .61  
2 . ~  
2 . 6 6  
2 . 6 8  
2 . 7 1  
2 . 7 4  
2 . 7 8  
2 . 8 3  
2 . 8 8  
2 . 9 4  
3 . 0 0  
3 . 0 7  
3 . 1 5  
3 . 2 6  
3 . 4 3  
3 . ~  
3 . 9 1  
4 . 2 3  
4 . 5 9  
4 . 9 9  
5 . 4 2  
5 . 8 9  
6 . 4 0  
6 . 9 6  
7 . 5 8  
8 . 2 7  
9 . ~  
9 . 8 8  

MALE 

Table  
K E T  ( 3 ) - ( 2 )  

1.000qx 
(3) (4) 

5 . 4 3  -- 3 . 7 7  - - 4 0 . 9 8 %  8 . 0 6  
1 .82  - 0 . 6 9  - 2 7 . 4 9  
1 .74  - 0 . 5 3  - 2 3 . 3 5  
1 .73  - 0 . 4 8  - 2 1 . 7 2  
1 .70  - 0 . 4 5  - 2 0 . 9 3  
1 .65  - 0 . 4 5  - 2 1 . 4 3  
1.61 - 0 . 4 4  - 2 1 . 4 6  
1 .55  - 0 . 4 6  - 2 2 . 8 9  
1.51 - 0 . 4 7  - 2 3 . 7 4  
1 .49  - 0 . 4 7  - 2 3 . 9 8  
1 . 4 8  - 0 . 4 8  - 2 4 . 4 9  
1 .52  - 0 . 4 6  - 2 3 . 2 3  
1 . 6 0  - 0 .41  - 2 0 . 4 0  
1 .74  - 0 . 3 3  - 1 5 . 9 4  
1 .90  - 0 . 2 4  - 1 1 . 2 1  
2 . 0 8  - 0 . 1 3  - 5 . 8 8  
2 . 2 6  - 0 . 0 3  - 1.31 
2 . 4 2  0 . 0 5  2 .11  
2 . 5 3  0 . 0 9  3 . 6 9  
2 . 6 1  0 . 1 2  4 . 8 2  
2 . 6 5  0 . 1 1  4 . 3 3  
2 . 6 6  0 . 0 8  3 . 1 0  
2 . 6 4  0 . 0 3  1 .15 
2 . 6 1  - 0 . 0 3  - 1 .14  
2 . 5 7  - 0 . 0 9  - 3 . 3 8  
2 . 5 2  - 0 . 1 6  - 5 . 9 7  
2 . 4 8  - 0 . 2 3  - 8 . 4 9  
2 . 4 6  - 0 . 2 8  - 1 0 . 2 2  
2 . 4 5  - 0 . 3 3  - 1 1 . 8 7  
2 . 4 6  - 0 . 3 7  - 1 3 . 0 7  
2 . 4 8  - 0 . 4 0  - 1 3 . 8 9  
2 . 5 3  - 0 .41  - 1 3 . 9 5  
2 . 5 8  - 0 . 4 2  - 1 4 . 0 0  
2 . 6 6  - 0 . 4 1  - 1 3 . 3 6  
2 . 7 5  - 0 . 4 0  - 1 2 . 7 0  
2 . 8 6  - 0 . 4 0  - 1 2 . 2 7  
2 . 9 9  - 0 . 4 4  - 1 2 . 8 3  
3 . 1 5  - 0 . 4 9  - 1 3 . 4 6  
3 . 3 5  - 0 . 5 6  - 1 4 . 3 2  
3 . 6 3  - 0 . 6 0  - 1 4 . 1 8  
3 . 9 3  - 0 . 6 6  - 1 4 . 3 8  
4 . 2 8  - 0 . 7 1  - 1 4 . 2 3  
4 . 6 3  - 0 . 7 9  - 1 4 . 5 8  
5 . 0 3  - 0 . 8 6  - 1 4 . 6 0  
5 . 4 5  - 0 . 9 5  - 1 4 . 8 4  
5 . 9 2  - 1 .04  - 1 4 . 9 4  
6 . 4 0  - 1 .18  - 1 5 . 5 7  
6 . 9 2  - 1 .35  - 1 6 . 3 2  
7 . 4 6  - 1 .58  - 1 7 . 4 8  
8 . 0 7  - 1.81 - 1 8 . 3 2  

FEMALE 

1958 Table 
(4) + (2) C E T  K E T  (7) - (6) (8) + (6) 

I ,O00qx I ,O00qx 
(5) (6) (7) (8) (9) 

3 . 7 6  - 4 . 3 0  - 5 3 . 3 5 %  
2 . 4 2  1 .62  - 0 . 8 0  - 3 3 . 0 6  
2 . 1 6  1 . 5 6  - 0 . 6 0  - 2 7 . 7 8  
2 . 1 0  1 .54  - 0 . 5 6  - 2 6 . 6 7  
2 . 0 4  1 .52  - 0 . 5 2  - 2 5 . 4 9  
1 .99  1.51 - 0 . 4 8  - 2 4 . 1 2  
1 .94  1 .48  - 0 . 4 6  - 2 3 . 7 1  
1 .90  1 .47  - 0 . 4 3  - 2 2 . 6 3  
1 .87  1 .45  - 0 . 4 2  - 2 2 . 4 6  
1 .86  1 .44  - 0 . 4 2  - 2 2 . 5 8  
1 .86  1 .43  - 0 . 4 3  - 2 3 . 1 2  
1 .87  1 .44  - 0 . 4 3  - 2 2 . 9 9  
1 . 8 9  1 .47  - 0 . 4 2  - 2 2 . 2 2  
1 .92  1 . 5 0  - 0 . 4 2  - 2 1 . 8 7  
1 .96  1 .55 - 0 .41  - 2 0 . 9 2  
2 .01  1 .60  - 0 .41  - 2 0 . 4 0  
2 . 0 7  1 .65 - 0 . 4 2  - 2 0 . 2 9  
2 . 1 4  1 .70  - 0 . 4 4  - 2 0 . 5 6  
2 .21  1 .73 - 0 . 4 8  - 2 1 . 7 2  
2 . 2 9  i . 7 7  - 0 . 5 2  - 2 2 . 7 1  
2 . 3 7  1 . 8 0  - 0 . 5 7  - 2 4 . 0 5  
2 . 4 4  1 .82  - 0 . 6 2  - 2 5 . 4 1  
2 . 4 9  1 .84  - 0 . 6 5  - 2 6 . 1 0  
2 . 5 4  1 . 8 6  - 0 . 6 8  - 2 6 . 7 7  
2 . 5 8  1 . 8 9  - 0 . 6 9  - 2 6 . 7 4  
2 . 6 1  1.91 - 0 . 7 0  - 2 6 . 8 2  
2 . 6 4  1 .94  - 0 . 7 0  - 2 6 . 5 2  
2 . 6 6  1 .97  - 0 . 6 9  - 2 5 . 9 4  
2 . 6 8  2 .01  - 0 . 6 7  - 2 5 . 0 0  
2 .71  2 . 0 5  - 0 . 6 6  - 2 4 . 3 5  
2 . 7 4  2 . 1 0  - 0 . 6 4  - 2 3 . 3 6  
2 . 7 8  2 . 1 5  - 0 . 6 3  - 2 2 . 6 6  
2 . 8 3  2 . 2 0  - 0 . 6 3  - 2 2 . 2 6  
2 . 8 8  2 . 2 5  - 0 . 6 3  - 2 1 . 8 7  
2 . 9 4  2 . 3 3  - 0 .61  - 2 0 . 7 5  
3 . 0 0  2 . 4 0  - 0 . 6 0  - 2 0 . 0 0  
3 . 0 7  2 .51  - 0 . 5 6  - 1 8 . 2 4  
3 . 1 5  2 . 6 4  - 0 .51  - 1 6 . 1 9  
3 . 2 6  2 . 7 9  - 0 . 4 7  - 1 4 . 4 2  
3 . 4 3  2 . 9 7  - 0 . 4 6  - 1 3 . 4 1  
3 . 6 4  3 . 1 7  - 0 . 4 7  - 12.91 
3 .91  3 . 4 3  - 0 . 4 8  - 1 2 . 2 8  
4 . 2 3  3 . 7 3  - 0 . 5 0  - 1 1 . 8 2  
4 . 5 9  4 . 0 2  - 0 . 5 7  - 1 2 . 4 2  
4 . 9 9  4 . 3 2  - 0 . 6 7  - 1 3 . 4 3  
5 . 4 2  4 . 6 3  - 0 . 7 9  - 1 4 . 5 8  
5 . 8 9  4 . 9 4  - 0 . 9 5  - 1 6 . 1 3  
6 . 4 0  5 . 2 7  - 1 .13 - 1 7 . 6 6  
6 . 9 6  5 . 6 3  - 1 .33 - 1 9 . 1 1  
7 . 5 8  6 . 0 2  - 1.56- - 2 0 . 5 8  

6 5 8  



E X H I B I T  20--Continued 

AGE X 

(I) 

50 . . . .  
51 . . . .  
52 . . . .  
53 . . . .  
54 . . . .  
55 . . . .  
56 . . . .  
57 . . . .  
58 . . . .  
59 . . . .  

61 . . . .  
62 . . . .  
63 . . . .  
~3,4 . . . .  

65 . . . .  
66 . . . .  
67 . . . .  
68 . . . .  
69 . . . .  
70 . . . .  
71 . . . .  
72 . . . .  
73 . . . .  
74 . . . .  
75 . . . .  
76 . . . .  
77 . . . .  
78 . . . .  
79 . . . .  
80 . . . .  
81 . . . .  
82 . . . .  
8 3 . . . .  
84 . . . .  
85 . . . .  
86 . . . .  
87 . . . .  

1958 
CET 
1,000qx 
(2) 

10.82 
11.84 
12.95 
14.16 
15.47 
16.90 
18.47 
20 .20  
22 .10  
24 .17  
26 .44  
28.91 
31 .60  
34 .54  
37.75 
41 .28  
45 .16  
49 .45  
54 .18  
59 .29  
64 .73  
70 .40  
76.25 
82 .24  
88 .56  
95 .38  

102.93 
111.41 
120.98 

MALE 

Table 
KET (3)-(2) (4)+(2) 

1,000q.~ 
(3) (4) (5) 

8 .72  -- 2 .10  -- 19.41% 
9 .49  -- 2 .35 - - 1 9 . 8 5  

10.35 -- 2 .60  - - 2 0 . 0 8  
11.32 -- 2 .84  - - 2 0 . 0 6  
12.43 -- 3 .04  - - 1 9 . 6 5  
13.61 -- 3 .29  - - 1 9 . 4 7  
14.90 -- 3 .57 - - 1 9 . 3 3  
16.24 -- 3 .96  -- 19.60 
17.67 -- 4 .43  - - 2 0 . 0 5  
19.20 -- 4 .97  - - 2 0 . 5 6  
20 .90  -- 5 .54  - - 2 0 . 9 5  
22 .80  -- 6.11 - - 2 1 . 1 3  
24 .95  -- 6 .65 - - 2 1 . 0 4  
27 .38  7 .16  - -20 .73  
30 .08  -- 7 .67  - - 2 0 . 3 2  
33 .05  -- 8 .23 - - 1 9 . 9 4  
36.21 -- 8 .95  - - 1 9 . 8 2  
39 .57  -- 9 .88  - - 1 9 . 9 8  
43 .15  - I L 0 3  - 2 0 . 3 6  
47 .02  - 12.27 - 2 0 . 6 9  
51 .36  "- 13.37 - 2 0 . 6 6  
56 .29  - 14.11 - 2 0 . 0 4  
61 .95  - 14.30 - 18.75 
68 .43  - 13.81 - 16.79 
75 .65  -~ 12.91 - 14.58 
83.45 - 1 1 . 9 3  - 1 2 . 5 1  
91 .69  - 1 1 . 2 4  - 1 0 . 9 2  

100.26 - 1 1 . 1 5  - 1 0 . 0 1  
109.07 - 11.91 - 9 .84  

1958 Table 
CET 
1,000q~ 1,000q~ 

(6) 

8 .27  
9 .04  
9 .88  

10.82 
11.84 
12.95 
14.16 
15.47 
16.90 
18.47 
20 .20  
22 .10  
24 .17  
26 .44  
28.91 
31 .60  
34 .54  
37 .75  
41 .28  
45 .16  
49 .45  
54 .18  
59 .29  
64 .73  
70 .40  
76 .25  
82 .24  
88 .56  
95 .38  

131.55 118.37 - - 1 3 . 1 8  - - 1 0 . 0 2  102.93 
142.97 128.49 -- 14.48 -- 10.13 111.41 
155.16 139.72 -- 15.44 -- 9 .95  120.98 
167 921 152.43 - - 1 5 . 4 9  -- 9 .22  131.55 
181 19 1 166.74 - -14 .45  -- 7 .98  142.97 
195.01 ] 182.33 - 1 2 . 6 8  - 6 .50  155.16 
2 0 9 . 4 8  198.84 - 10.64 - 5 .08  167.92 
2 2 4 . 6 7  215 .92  - 8 .75 - 3 .89  181.19 
2 4 0 . 6 7  233 .42  - 7 .25 - 3.01 195.01 

FEMALE 

KET (7) - (6) (8) + (6) 

(7) (8) (9) 

6 .45  -- 1.82 - - 2 2 . 0 1 %  
6 .90  -- 2 .14  - - 2 3 . 6 7  
7.41 -- 2 .47  - - 2 5 . 0 0  
8 .00  -- 2 .82  - - 2 6 . 0 6  
8 .59  -- 3 .25 - - 2 7 . 4 5  
9 .22  -- 3 .73 - - 2 8 . 8 0  
9 .84  - 4 .32  - 3 0 . 5 1  

10.44 - 5 .03  - 3 2 . 5 1  
!1.01 - 5 .89  - 3 4 . 8 5  
11.62 - 6 .85  - 3 7 . 0 9  
12.31 - 7 .89  - 3 9 . 0 6  
13.17 - 8 .93  - 4 0 . 4 1  
14.25 - 9 .92  - 4 1 . 0 4  
15.63 - 10.81 - 4 0 . 8 9  
17.23 - 11.68 - 4 0 . 4 0  
18.97 - 12.63 - 3 9 . 9 7  
2 0 . 8 0 -  1 3 . 7 4 - 3 9 . 7 8  
22 .66  - 15.09 - 3 9 . 9 7  
24 .49  - 16.79 - 4 0 . 6 7  
26 .47  - 18.69 - 4 1 . 3 9  
28 .74  - 20.71 - 4 1 . 8 8  
31 .50  - 22 .68  - 4 1 . 8 6  
34.93 - 24 .36  - 4 1 . 0 9  
39 .14  - 25 .59  - 3 9 . 5 3  
44.11 - 26 .29  - 3 7 . 3 4  
49.71 - 26 .54  - 3 4 . 8 1  
55 .86  - 26 .38  - 3 2 . 0 8  
62 .45  - 26.11 - 2 9 . 4 8  
69 .49  - 25 .89  - 2 7 . 1 4  
77 .16  - 25 .77  - 2 5 . 0 4  
85 .79  - 25 .62  - 2 3 . 0 0  
95 .68  - 25 .30  - 2 0 . 9 1  

107.12 - 24 .43  - 18.57 
120.29 - 22 .68  - 15.86 
134.95 - 20.21 - 1 3 . 0 3  
150.93 - 16.99 - 1 0 . 1 2  
168.08 - 13.11 - 7 .24  
186.32 - 8 .69  - 4 .46  

88 . . . . .  257.73 251 .25  - 6 .48  - 2.51 209 .48  205 .63  - 3 .85  - 1.84 
89 . . . .  2 7 6 . 2 0  - 269 .48  z_ 6 . 7 2  - 2 . 4 3  224 :67  ] 226 .12  1.45 -0:65 
90 . . . . .  296 .58  288 .30  - 8 .28  - 2 .79  240.671 247 .98  7.31 3 .04  
91 . . . . .  319 .50  308 .07  - 1 1 . 4 3  - 3 .58  257 .73 !  271 .53  13.80 5.35 
92 . . . . .  345.71 329 .49  - 16.22 - 4 .69  276 .20 !  297 .45  21 .25  7 .69  
93 . . . . .  376 .09  353 .74  - 2 2 . 3 5  - 5 .94  296.581 326 .96  30 .38  10.24 
94 . . . . .  411 .66  384 .67  - 2 6 . 9 9  - 6 .56  3 1 9 . 5 0  363 .10  43 .60  13.65 
95 . . . . .  456.61 428 .95  - 2 7 . 6 6  - 6 .06  3 4 5 . 7 1 :  412 .52  66.81 19.33 
96 . . . . .  520.73 499 .92  - 2 0 . 8 1  - 4 .00  3 7 6 . 0 9  488 .46  112.37 29 .88  
97 . . . . .  634 .95  6 2 4 . 2 6  - 10.69 - 1.68 4 1 1 . 6 6  617 .46  205 .80  4 9 . 9 9  
98 . . . . .  868 .60  855 .37  - 13.23 - 1.52 456.61 852.61 396 .00  86 .73  
99 . . . . .  1 ,000.00 1 ,000 .00  0 .00  0 .00  520 .73  1 ,000 .00  479 .27  92 .04  

6 5 9  
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A c o m p a r i s o n  of  ex t ended  t e rm  per iods  der ived f rom Tables K E T  and  

the  1958 C E T  Table is g iven  in Exh ib i t  21. 

Monte Carlo Testing 

In o rde r  to measu re  the  a d e q u a c y  of  the loaded morta l i ty  ra tes  to en- 

compas s  smal ler  c o m p a n i e s '  exper ience ,  a r andom select ion of  abou t  $100 

mill ion of  a ma tu re  c o m p a n y ' s  o rd inary  insu rance  in force was made.  Us ing  

M o n t e  Car lo  t echn iques ,  100 years  of  claim exper ience  were  deve loped  

using the  N e w  Basic  Tables  mor ta l i ty  rates .  

To minimize  the  effect  of  large policies in the exposure ,  resul ts  were 

ob ta ined  using a $50,000 r e t en t ion  limit and  a $25,000 re t en t ion  limit in 

addi t ion to no  re ten t ion  limit. N o  accoun t  was  taken  of  r e insu rance  costs  

w h e n  the r e t en t ion  was l imited.  

General ly ,  the  use  of  e i the r  a $50,000 or  $25,000 re ten t ion  limit on  bo th  

exposure  and  c la ims t ended  to r educe  ac tua l /expec ted  resul ts  by a m o u n t  

toward  a l imiting va lue  bes t  r ep r e s en t ed  by the  ac tua l /expec ted  resul ts  by 

n u m b e r  of  claims.  (Resul ts  by  n u m b e r  of  c la ims may  be v iewed as the  same 

as resul t s  by  a m o u n t  where  the  r e t en t ion  limit is $1.) The excep t ion  to this  

rule was  on  female  l ives,  w h e r e  the  use  of  a re ten t ion  limit r educed  the 

exposures  re la t ively  more  than  the  " M o n t e  Car lo  A c t u a l "  claims,  resul t ing 

in a h igher  ac tua l / expec ted  rat io  wi th  a re ten t ion  limit than wi thout .  

EXHIBIT 21 

EXTENDED TERM INSURANCE PROVIDED BY TENTH YEAR 

MINIMUM CASH VALUES; 4 PERCENT INTEREST, CDRTATE FUNCTIONS 
ORDINARY LIFE 

ISSUE 1958 CSO AND CET TABLES K AND KET 

AGE 

Years I Days Y . . . .  I Days Years I 

Male 

5 . . . . .  19 lO9 19 i8 
333 353 00 

~0 . . . .  i~ ,~ 307 1 35 . . . .  302 
50 . . . .  32 52 
65 . . . .  3 105 3 314 0 

Female 

5 . . . . .  17 ~0~ 17 120 20 . . . .  290 0 

35 . . . .  1~ lii 316 0 
50 . . . .  45 226 
65 . . . .  3 313 243 I 

INCREASEIN PERIOD OF 
EXTENDED TERM 

INSURANCE 

Days 

PERCENTAGE 
INCREASE 

- 9 1  - 2 . 7  

20 0.3 
5 7.9 

20 14.9 
209 17.4 

- 1 8 4  - 6.4 
88 1.5 

308 6.0 
181 30.7 
295 46.9 
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The "Monte Carlo Actual" results were then compared with expected 
mortality using the loaded Tables K. This comparison demonstrated that 
Tables K adequately encompassed a smaller company's actual mortality ex- 
perience if the company used a rational retention limit. This is best dem- 
onstrated by the fact that a company with more than $100 million of insur- 
ance in force, using a $25,000 retention limit, had "Monte Carlo Actual" 
results less than Table K results for 98 years out of 100 by number of claims 
and for 94 years out of 100 by amount of claims. 

Based on the Monte Carlo results, the Committee concluded that it could 
recommend the Tables K as adequate tables from a solvency standpoint. 

The testing is described in more detail in Exhibit 22. 



EXHIBIT 22 

MONTE CARLO SIMULATION 

From Company A's regular ordinary in force, we randomly selected policies at 
then attained age to test. After appropriate adjustments for joint and family-type 
policies and riders, we obtained the following: 

SEX 
NUMBER 
OF LIVES 

AMOUNT 
OFINSURANCE 

EXPECTED (NEW BASIC TABLE) 

Number Amount 
of Claims of Claims 

39.77056 $308,031 
11.08306 45,172 

50.85362 $353,203 

Male 7,447 $ 79,213,842 
Female . . . . . . . . . . .  4,902 28,485,471 

Total . . . . . . . . .  1 2 , 3 4 9  $107,699,313 

After 100 passes of the file against a random-number generator, the deaths were 
as follows: 

A/E (%l 
SEx 

NUMBER 
OF CLAIMS 

AMOUNT 
OF CLAIMS Number Amount 

Male 4,089 $32,542,817 102.8 105.6 
Female . . . . . . . .  1,129 4,611,937 101.9 102.1 

Total . . . . . .  5,218 $37,154,754 102.6 105.2 

With a $50,000 retention limit, the results by amount were as follows: 

Amount 100-Year 
Sex of Expected Claims Monte Carlo A/E (%) 

Actual 
Insurance INew Basic Table) 

Male $ 72,835,680 $28,711,100 $29,784,729 103.7 
Female . . . . . . .  27,356,771 4,253,800 4,386,937 103.1 

Total . . . . .  $100,192,451 $32,965,000 $34,171,666 103.7 

With a $25,000 retention limit, the results by amount were the following: 

Sex 
Amount 100-Year 

Monte Carlo 
of Expected Claims Actual A/E (%) 

Insurance (New Basic Table) 

Male $64,513,586 
Female . . . . . . .  25,917,205 

Total . . . .  

$25,258,900 
3,989,600 

$26,198,222 
4,092,813 

103.7 
102.6 

$90,430,791 $29,248,500 $30,291,035 103.6 

662 



EX H I BI T  22---Continued 

The distribution of the Monte Carlo results  as a percentage of the expected on New 

Basic Table rates was as follows: 

~.0-30% . . . .  
30--40% . . . .  
~0-50% . . . .  
5(I--60% . . . .  
50-70% . . . .  
70-80% . . . .  
30-90% . . . .  
30-100% . . .  
100-110% .. 
110-120% .. 
120-130% .. 
130--140% .. 
140-150% .. 
150-160% .. 
160-170% .. 

BY NUMBER OF CLAIMS 

Male Female Total 

. . . . .  !% 

. . . . .  0 

. . . . .  2 
1% 4 
4 6 

13 19 
28 20 
22 16 
14 7 
14 13 
3 3 
1 7 

. . . . .  0 

. . . . .  2 

4% 
11 
30 
22 
20 
I1 
2 

BY AMOUNT OF CLAIMS 

$50,000 RETENTION 

Male Female 

3% 
5 

12 
12 
16 
11 
15 
10 
6 
5 
3 
2 

Dver 170% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total over  100% 54 48 55 52 

$25,000 

RETEN- 
TION 

Total Total 

3% . . . . . . . . . . . . . .  
3 . . . . . . . . . . . . . .  
6 

13 1% 2% 
8 4 1 
4 13 5 

13 13 19 
7 19 20 

14 !1 19 
5 11 10 
2 15 14 
7 5 6 
3 5 2 
3 3 2 
5 . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . .  

43 I 50 53 

Using loaded mortal i ty  rates (Tables K (M) and K (F)), expected mortal i ty with 

a $50,000 retention was as follows: 

EXPECTED RATIO LOADED BASIC ( ~ )  

SEX N u m b e r  Amount  
of  Cla ims of  Claims By N u m b e r  By Amoun t  

Male 50.45556 $381,421 126.9 132.8 
Female . . . . . . . .  15.99725 66,999 144.3 157.5 

Total . . . . . .  66.45282 $448,421 130.7 136.0 

The distribution of the Monte Carlo results with a $50,000 retention as a percentage 

of the expected on Table K loaded rates was as follows: 

Number below expected 
Number  above expected . . . . . . . .  

BY NUMBER OF CLAIMS BY AMOUNT OF CLAIMS 

Male Female Total Male Female Total 

92% 9 ! % 98% 88% 86% 89% 
8 9 2 12 14 I! 

_With a $25,000 retention, the distr ibution o f the  Monte Carlo results  a s a  percentage 

of expected on the Table K loaded rates was as follows: 

Number  below expected .. 
Number  above expected . . . . . . . .  

BY NUMBER OF CLAIMS BY AMOUNT OF CLAIMS 

Male Female Total Male Female Total 

92% 91% 98% 90% 88% 94% 
8 9 2 10 12 6 

Actual company experience would be different from the results  produced by the 

Monte Carlo simulation for the following reasons: 

1. The company would actually exper ience select mortal i ty  (the New Basic Table 

was used for expected claims). 

2. Reserves  released would ameliorate  the results.  

3. Each year  of experience and individual policies within each year  are assumed to 

be independent.  In actual experience,  this may not be the case. 
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APPENDIX D 

MEMORANDUM TO THE MEMBERS OF THE SOCIETY OF ACTUARIES 

Re: Appendix to the Report by the Special Committee to Recommend New Mortality 
Tables for Valuation of Standard Individual Ordinary Life Insurance 

The Special Committee to Recommend New Mortality Tables for Valuation has 
been aware of growing deficiency reserve problems for certain plans of life insurance. 
Although these problems would be lessened through the adoption of Tables K as the 
minimum valuation standard for ordinary life insurance, in some cases they would 

not be completely alleviated. 
In consultation with the NAIC (C4) Technical Subcommittee, the Special Com- 

mittee has developed 10 year selection factors to be used in conjunction with Tables 
K as an alternative minimum standard for both valuation and deficiency reserves on 

a plan-by-plan basis. 
The attached Appendix to the Report by the Special Committee describes the 

development of these factors. 
It is felt that the Appendix to the Report should be made available to the members 

of the Society for their comments (as the Report was made available). The Committee 
will be pleased to receive written comments (to be sent to the Chairman at John 
Hancock, Post Office Box I I 1, Boston, MA 02117). 

THE SPECIAL COMMITTEE TO RECOMMEND 

NEW MORTALITY TABLES 

f o r  VALUATION 

C. A. Ormsby, Chairman 
J. C. Sibigtroth, Vice-Chairman 
N. M. Anderson 
W. M. Bolton 
W. J. Davidson, Jr. 
K. P. Hinsdale 
H. L. Jones, Jr. 
J. C. F. McKibbon 
W. K. Nicol 
G. N. See 
C. D. Silletto 

_ J .G.  Stewart . . . . . . . .  
W. A. White 

December 1980 
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REPORT ON DEVELOPMENT OF SELECTION FACTORS TO BE APPLIED 
TO TABLES K AS AN ALTERNATIVE METHOD OF DETERMINING LIFE 
INSURANCE RESERVES AND DEFICIENCY RESERVE REQUIREMENTS 

The proposed new valuation tables (Tables K) are aggregate mortality tables, ex- 
cluding the first five policy years of experience (except for ages 0-4). The Committee 
feels that aggregate tables are the most suitable for life insurance reserves as discussed 
in the report recommending new valuation tables. However, it also recognizes that 
not reflecting the lower select mortality experience of the early policy years in de- 
termining deficiency reserves places an unwarranted strain on certain renewable term 
insurance plans which are priced on the basis of select mortality experience. 

In order to relieve some of this strain on term insurance plans, the Committee has 
developed and is recommending that selection factors be approved for use with the 
Table K (M) and K (F) mortality rates in the first ten policy years as an alternative 
method of determining both life insurance reserves and deficiency reserve require- 
ments. Companies would have the option, on a plan-by-plan basis, of valuing their 
life insurance reserves by either using Table K rates or applying the following rec- 
ommended selection factors to the Table K rates. However, the basis chosen for a 
particular plan should be used to value both the basic life insurance reserves and 
deficiency reserves. 

The Committee felt that it would be reasonably conservative to develop ten-year 
selection factors to be used with the K Tables. Although Tables K (M) and K (F) are 
based on the experience of policy years 6 and over, and the selection factors for 
policy years 6--10 affect the underlying experience of the table, this effect is relatively 
small as compared to the improvement in interc0mpany mortality experience since 
the 1970-75 period. 

The recommended selection factors are listed in the attached Table A. Note that 
separate factors were developed for males and females to be applied to Tables K (M) 
and K (F), respectively, and that the factors only apply during the first ten policy 
years. (The factors were generally developed in quinquennial issue-age groups.) 

In developing the factors, crude select mortality rates were first obtained from the 
1970-75 intercompany medical mortality data. The amount of margins in Tables K 
(M) and K (F) were then added to these select mortality rates at central ages and the 
resulting loaded rates were divided by the appropriate Table K central age rates. The 
selection factors were modified to eliminate random fluctuations and then smoothed 
so as to produce select mortality rates that increased with age. 

The Committee reviewed the possibility of separate factors within the range of 
male issue ages 20-39. However, ratios of select to ultimate mortality for medically 
examined business do not decrease with increasing issue age, in accord with the 
general pattern, when this age range is subdivided. This result is consistent with 
previously published basic tables. (Reference: TSA, 1973 Reports, p. 222; TSA, 1962 
Reports, p. 58.) 

For renewable term plans with provisions for reunderwriting the existing policy, 
it is recommended that the selection period begin anew and the appropriate selection 
factors be applied. These selection factors are for reserve requirements only, and 
were not developed to be used for any other purpose such as premium rates and 
dividend scales. 



TABLE A 

SELECTION FACTORS FOR ALTERNATE METHOD OF DETERMINING 

LIFE INSURANCE RESERVES AND DEFICIENCY RESERVE REQUIREMENTS 

ISSUE AGES 

Under 20 . . . . . .  
20-39 . . . . . . . . .  
40--44 . . . . . . . . .  
45--49 . . . . . . . . .  
50-54 . . . . . . . . .  
55-59 . . . . . . . . .  
60-.-64 . . . . . . . . .  
65 and over . . .  

Under 20 . . . . . .  
20-29 . . . . . . . . .  
30-34 . . . . . . . . .  
35-39 . . . . . . . . .  
40--44 . . . . . . . . .  
45--49 . . . . . . . . .  
50-54 . . . . . . . . .  
55-59 . . . . . . . . .  
60---64 . . . . . . . . .  
65--69 . . . . . . . . .  
70 and over . . .  

POLICY YEAR 

Males 

oo% 100% 
7 5  80 85 90 [ 90 95 I 95 [ 95 9 5  95 
70 75 [ 80 85 [ 85 95 95 
65 70 [ 75 80 I 80 85 90 90 90 90 
61 65 70 75 75 80 85 ] 85 85 85 

75 80 80 56 60 65 70 [ 70 80 80 
52 56 60 65 65 70 75 75 75 75 
48 52 55 60 60 65 70 70 70 

Females 

100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 
96 9 6  96 100 !100 100 100 100 100 100 
92 92 96 96 i 96 '!130 I00 100 100 100 
88 88 92 96 96 96 96 100 100 100 
84 84 88 92 92 92 92 95 95 95 
80 80 84 88 88 88 88 ~ 90 
76 76 80 84 76 84 84 84 "~3 85 
72 72 76 80 80 80 80 80 80 
68 68 72 76 76 80 80 80 
64 64 68 72 ! 72 72 75 75 80 
60 60 64 68 68 72 75 75 80 

NoFE.---Selectionfactor equals 100percent for  policy years I and over. 

90 
85 
80 
80 
80 
80 




