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REPORT OF THE ANNUITY EXPERIENCE COMMITTEE 

GROUP ANNUITY MORTALITY 

A B S T R A C T  

This; report presents the 1989 and 1990 calendar-year experience of retired 
individuals in the U.S. who are covered under group pension contracts issued 
in the U.S. and Canada. Data for calendar-years 1985 through 1988 are also 
included to provide a comparison with 1989 and 1990 experience and to 
provide information on mortality improvement over time. 

A partial list of previous Society of  Actuaries reports on group annuity 
mortality is shown below. 

1969-71 calendar years: TSA ]975 Reports 
1981-82 calendar years: TSA 1983 Reports 
1983-84 calendar years: TSA 1984 Reports 
1985-86 calendar years: TSA 1985-86-87 Reports 
1987-88 calendar years: TSA 1988-89--90 Reports. 
The report includes the experience of contracts providing insurer-guaran- 

teed annuity benefits to ongoing pension plans and the experience of con- 
tracts covering closed groups of lives for which purchases are made by a 
single payment at issue (single-premium closeout business). Effective with 
the 1985 experience, it also includes contracts that do not contain insurer 
guarantees of future payments (immediate participation guarantee contracts, 
direct disbursed benefit payment arrangements). 

The total data reported in this study include all annuities in payment status 
that are to continue for the future lifetime of the annuitant. With respect to 
joint and survivor annuities, only the primary annuitant is counted in the 
exposure and death statistics. 

1. C A V E A T S  

The data may not be homogeneous by experience year. Of the 14 con- 
tributors listed at the end of this report, six submitted data for all years in 
the 1985-90 period. Furthermore, the aggregate study data include data that 
some companies submitted in a new format beginning in 1989. 

Data collection is generally done during the six months in the year fol- 
lowing the experience year. It is possible that deaths will be reported sub- 
sequent to the gathering of data. If an insurance carrier submits data early 
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in the year, that carrier wi11 be expected to have a relatively high level of  
late reported deaths and vice -versa. Akhougb the level of late reporting 
might range from i percent tc 3 percent i'or data submitted six months after 
the end of  the experience year, no adjustment is made to the study results 
for the iag in the reporting of  deaths. However, resu!ts for years prior to 
1989 reflect some level of  iate reported deaths. Results for years 1989 and 
1990 wii! reflect 1ate reporLed deaths in the next report. 

The data submitted were in sufficient detail to allow the committee to 
break the total experience into subsets based on a single parameter or a 
combination of  parameters. The committee beiieves that the tables in this 
report produce data celis general]y !aiTge enough to be credible (at least 50 
deaths, for example) and in a 2ormat :hat faciiitates data analysis. 

2. FORMAT OF STUDY 

The format is essentially the same as that of  the Group Annuity Mortalky 
Report of  1985 and i986 caiendar-yem experience. The following index 
describes the tables and charts. 

Table 

1--2 

3-8 

9-10 

11--!2 

I3-14 

15 

Description 

Summary of Exposures and Actual Deaths, by Lives and Annual Income, by 
Attained Age Group, for Maies and Females, in Calendar Years (1) I989 and 
(2) 1990 
Experience by Retiremem Ciass: Prior to Normal Retirement Date (NRD), on 
or after NRD, No Stated NRD, and Past NRD with No Payment, by Lives and 
Annual Income, by Attained Age Group, in Calendar Years I989 for (3) Males 
and (4) Females; 1990 ~br (5) Males and (6) Females; and 1989-90 for (7) 
Males and (8) Females 
Experience by Benefit Class: Li!~ Annuity, Li2b Annuity with Period Certain, 
and Modiiied Cash Refi.md Annuity, by Lives and Annual Income, by Attained 
Age Group, in Calendar Years i989 90 fbr (9) Males and (!0) Females 
Experience by Survivor Status: Single LiIE and Joint Life Annuity, by Lives 
and Annuat Income, by Attained Age Group, in Calendar Years 1989-90 for 
(i !) Males and (i2) Females 
Experience by Years Since Retirement: 0--1, 2 5, 6 10, and 22 or More Years, 
by Lives and Annual Income, by Attained Age Group, in Calendar Years 1989 
90 for (13) Males and (14) Females 
Comparison of Experience for Males and Females, by Lives and Annual In- 
come, by Attained Age Group, in Calendar Years I989 90 



GROUP ANNUITY MORTALITY 

16-21 

22-25 

26-29 

30-33 

Chart 

I-IV 

Experience by Guaranteed Versus Nonguaranteed Status, by Lives and Annual 
Income, by Attained Age Group, in Calendar Years 1989 for (16) Males and 
(17) Females; 1990 for (18) Males and (19) Females; and 1989-90 for (20) 
Males and (21) Females 
Summary of Experience by Classification Group, in Calendar Years 1989 and 
1990 for Males, by (22) Lives and (23) Annual Income; and for Females, by 
(24) Lives and (25) Annual Income 
Comparison of Experience by Classification Group, for 1989-90 Versus 1987 
88 for Males, by (26) Lives and (27) Annual Income; and for Females, by (28) 
Lives and (29) Annual Income 
Summary of Mortality Improvement ia Calendar Years 1985 to 1990, by At- 
tained Age Group, for Males, by (30) Lives and (31) Annual Income; and for 
Females, by (32) Lives and (33) Annual Income. 

Histograms of A/E ratios from 1985 to 1990 

The mortality table used for expected deaths is the 1983 Group Annuity 
Mortality (GAM) Table without projection. Expected deaths for females are 
based on the female mortality tables (as opposed to the male mortality tables 
with the standard six-year setback), except for Table 15, which is based on 
male mortality with no age setback. Attained age is defined as age nearest 
birthday as of  January 1 of  the calendar year o f  exposure. 

Each of  the tables displays exposure and A/E ratio. The amount o f  ex- 
posure provides a key to the credibility of  the data in each classification age 
cell and for the classification group in total. Caution is advised in drawing 
any conclusions for experience at the very low or very high ages, because 
exposures are rather limited. 

3. PRINCIPAL OBSERVATIONS 

1989-90 Experience 

Overall A/E ratios for males are lower based on income than on number 
o f  lives (1.10 versus 1.02, respectively). This is true for all five-year age 
groups. There is no significant difference in the corresponding female A/E 
ratios (1.17 versus 1.16 overall). As concluded in the prior 1987-88 report, 
the data support the notion that higher-income individuals exhibit lower 
mortality. 
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A/E ratios for individuais who retire prior to NRD are generally higher 
than those who retire on or af~er NRD. This is true overall for males and 
females, based on lives and income. 

A/E ratios are higher fbr males who deck 1ire versus life and certain, or 
modified cash refund annuities. Single-iiFe A/E ratios also appear to be 
higher than joint !ire annuities. 

It is difficult to reach any eonc]usions about mortality experience based 
on numbers of  years since retirement. A/E ratios show a decreasing pattern 
with increasing duration since retirement. Possible explanations may he the 
presence of  disabled lives in the data at the younger ages and early durations, 
and the fact that some contributors may have coded the year of  retirement 
to be the year of  purchase ~%r single-premium closeout business, thus caus- 
ing an understatement in the years since retirement. 

A/E ratios for contracts m which ~umre benefit payments are guaranteed 
by an insurer, which constitutes the majority of  the study data, are lower 
than non-insurer-guaranteed contracts. The ~'onmer includes single-premimm 
closeout business, which is usually nonparticipating, whereas the latter in- 
cludes contracts with immediate participation guarantee feature. 

As expected, females are living longer than mates. The ratio of  female to 
maie mortaiiry averages 0.60, based en lives, and 0.62, based on income. 
The ratio of  i"emaie to male mortality tends to increase as age increases. 

Comparison with ]987-gg ~Tcperie~zce 

Comparing t987-88 calendar-year data against 1989-90 calendar-year 
data did not reveal any distor~dons or unreasonable results for experience in 
aggregate, or by class. The only major trend exhibited is, as expected, con- 
tinuing mortality improvement i"or both males and females over the last two 
years. 

Exposure has increased B:om the i987-88 exposure period to the 1989- 
90 exposure period: the increase was i6.9 percent for male lives, 33.8 per- 
cent for male incorne, 28.3 percent for i"emaie lives, and 51.3 percent for 
female income. The increase in exposure largely occurred for the 1990 ex- 
posure year and is due to the number of  insurers submitting data as well as 
to additional contracts. The trends of  the increase in exposure indicate that 
the additional contracts have a higher !eve1 of  income (relative to existing 
contracts) as well as a higher proportion oi ~ females. 
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The overall male mortality dropped 8 percent from the 1987-88 exposure 
period to the 1989-90 exposure period (A/E ratios of 1.18 versus 1.10, 
respectively) based on lives. The improvement based on income was 5 per- 
cent (A/E ratios of 1.07 versus 1.02, respectively). It appears that most of 
the improvement occurred from' 1988 to 1989. 

The overall female mortality improved 9 percent from the 1987-88 ex- 
posure period to the 1989-90 exposure period (A/E ratios of 1.26 versus 
1.17, :respectively) based on lives. The improvement based on income was 
8 percent (A/E ratios of 1.24 versus 1.16, respectively). As with male lives, 
most of the improvement for female lives occurred from 1988 to 1989. 

Results for ratios of female to male mortality are similar for both periods. 

1985-90 Experience Trends 

Mortality had improved in each of the last five years for males based on 
lives and on income. The average improvement has been 2.8 percent based 
on lives and 2.7 percent based on income from 1985 to 1990. The largest 
improvement occurred from 1985 to 1986 (9.6 percent improvement based 
on income). 

Female mortality had also generally improved over the last five years 
based on lives and income. Mortality improvement has averaged 2.6 percent 
based on lives and 2.7 percent based on income. Female mortality has im- 
proved considerably from 1985 to 1986 (8.6 percent based on income). 

The high rate of mortality improvement experienced by all companies 
between 1985 and 1986, for both males and females, is noteworthy. While 
this trend is reversed in the subsequen~c period, there is a somewhat per- 
manent decrease in subsequent, overall mortality A/E levels. A possible 
explanation may be that the 1985-86 period was characterized by a large 
volume of single-premium closeout business, in part due to high interest 
rates and the prevailing business climate. This may have in turn caused an 
increase in the proportion of  exposure associated with white-collar occu- 
pations. Moreover, changes to existing defined-benefit pension plans, for 
example, retirement incentives and lump-sum options, may have increased 
the degree of annuitant selection during that period. 
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4. CONTRIBUTING COMPANIES 

The %llowing companies have contributed experience for the investiga- 
tion covered by this repot<. 

Aetna Lifts Insurance Company 
Canada Li;e 
ConneetieL~t Oenerai 
Equitable Life Assurance Society 
John Hancock Mumai Life Insurance Co. 
Lincoin National Li;~ insurance Company 
Me'~ropolitan Life Insurance Company 
Nationwide Life insurance Company 
Pacific Mutual Life insurance Company 
Penn Mutual Li~e insurance Company 
Principal Financial Group 
Prudential insurance Co. of America 
Sun Life Assurance 22o. of Canada 
Traveiers J~nsuranee Company 
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TABLE 1 

SUMMARY OF EXPOSURES AND ACTUAL ]-)EATHS FOR CALENDAR-YEAR 1989 

Attained Age 

Males Females Total 

Exp . . . . .  ] D e a t h s  Exp . . . . .  ] D e a t h s  Exp ...... ] D e a t h s  

Lives 

Under 55 .. 
55-59 . . . . .  
60~4 . . . . .  
65-69 . . . . .  
70-74 . . . . .  
75-79 . . . . .  
80-84 . . . . .  
85-89 . . . . .  
90-94 . . . . .  
95 and over 

Total . . . . . . .  

5,557.05! 
45,167.60 

120,348.84 I 
2011223.57 I 
180,723.00! 
134,297.88 
72,524.22 
29,672.14 

8,245.341 
1,558.31 

72.00 
580.00 

2,008.00 
4,827.00 
6,748.00 
7,852.00! 
6,606.00 
3,992.00 
1,704.00 

433.00 

5,775.45 
19,788.90 
53,312.98 
94,345.49 
88,016.87 
70,107..48 
41,921.07 
18,031.93 
5,114.09 
1,137.92 

21.00 
138.00 
488.00 

1,235.00 
1,829.00 
2,357.00 
2,353.00 
1,628.00 

820.00 
258.00 

11,332.50 ~ 
64,956.50 

173,661.82 I 
295,569.06 
268,739.87 
204,405.36 
I14,445.29 
47,704.07 
13,359.43! 
2,696.23 

93.00 
718.00 

2,497.00 
6,061.00 
8,577.00 

i0,209.00 
8,959.00 
5,620.00 
2,524.00 

691.00 

799,317.95 34,822.00 397,552.I8 11,127.00 1,196,870.13 45,949.00 

Income 

5nder 55 .. 
55-59 . . . . . .  
50-64 . . . . . .  
55-69 . . . . . .  
70--74 . . . . . .  
75-79 . . . . . .  
30-84 . . . . . .  
g5-89 . . . . . .  
)0--94 . . . . . .  
)5 and over 

total . . . . . . .  

$ 41,034,037 
225,004,945 
674,699,389 
945,998,492 
657,258,801 
384,545,580 
174,997,851 
60,577,450 
14,683,594 
2,487,905 

$ 452,447 
2,268,706 
9,427,027 

19,231,897 
21,449,682 
20,092,079 
15,110,532 
8,330,881 
3,192,188 

633,610 

$ 18N13,844 
58,486,064 

153,246,391 
232,586,90l 
166,193,869 
106,399,237 
53,045,457 
19,630,647 
5,213,212 
1,156,742 

$ 76,053 
416,682 

1,249,620 
2,718,817 
3,184,625 
3,419,743 
2,968,993 
1,736,458 

870,194 
236,312 

$ 59,447,881 
283,491,009 
827,945,781 

1,178,585,393 
823,452,670 
490,944,817 
228,043,308 

80,208,097 
19,896,807 
3,644,647 

$ 528,500 
2,685,388 

10,676,647 
21,950,714 
24,634,307 
23,511,823 
18,079,525 
10,067,338 
4,062,383 

869,922 

$3,181,288,045 $100,189,049 $814,372,364! $16,877,497 $3,995,660,409 Sl17,066,546 
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TAB LE~ 2 

SUMMARY OF EXP©SURfS AN[) ACTUAl. DEATIIS FOR CALliNDAR-YEAR 1990 

At'~aincd .Age t 

Males 
T£xiJcstllc Deaths 

Lives 

t Femaics ] Total 
Ex I ....... ] Deaths i Exp ...... ] D e a t h s  

Under 55.  7,397.00 
55-59 . . . . .  53~375.95 
60-64-. . . . .  i46,190.29 
6509 . . . . .  258,735.98 
70~4 . . . . .  238,694.(t7 
75-79 . . . . .  189,088.76 
80 84 . . . . .  109,583.14 
85--89 . . . . .  48,022.47 
90-94 . . . .  j 14,672.14 
95 and over' 3,033.28 
Toml . . . . . .  1:068,793.08 

Under 55.  $ 48.54-1994 
55-59 . . . . .  267,724,664 
60-64 . . . .  806,605,532 
65'69 . . . . .  1,169~034,659 
70 74 . . . .  851,933,336 
75-79 . . . .  514,473,566 
80-84 . . . .  248,397,964 
85-89 . . . .  91,382,666 
9~94 . . . .  25,275,978 
95 and over 4,295,539 
To~l . . . . . .  

105.00 7,557.43 
686.00 ] 24,851.00 

o ,  , 2 ~ . . 5 3  2,333.00 ] ~~ "~ " 
5,949 O0 I 122,669.86 
8.911.00] 1162031.28 i 

li105.00 I 95,064.28] 
9,912.00 62,967.19 [ 
6,572.00 30,700"37 I 
2,842.00 : 10,005.89 t 

783.00 i 
49,198.00 I 539,33459 I 

Income 
417,375-~ 20,497,281{ 

2,621,180 | 66,868,277 
10,720,636 | !81,54.8,377 I 
23,608,765 | 290,696,76! 
27,884-,4-28 F 2201 69,118 

38.00 
174.00 
596.(10 

1,562.00 
2,327.00 
3,I86.00 
3,520.00 
2,778.00 
1,445.00 

507.00 

,118 
139~9!7,537 I 
77,688,039 / 
33,241.[76 / 

16,!33.00 

$ I96,081 [$ 
389,245 

1,405,028 
3,503,259 
4,062,211 

27.002 015 ] 4,399,394 
21,230,990 ] 4,145,10(t 
11,9!4:850 2,895A49 

<54 76 ~, 9,637.938 i 1,4i0,987 -e,J .,. . 
1,044,020 _I 2,060,382[ 475.109 

$130,999,626 I$1 042 324.8871 $22,88I~64 ' $4,027,665,897 

14,954.43 
78,226.95 

213,425.82 
381,405.84 
354,725.35 
284,153.04 
I72,550.33 
78,722.84 
24,678.03 

5,285.04 
1,608,127.67 

69,039,275 
334,592,942 
988,153,909 

I~459,731,420 
1,072,102,454 

654,391,103 
326,086,003 
124,623,843 
34,913,916 

6,355,921 
$5,069,990,784 

143.00 
860.00 

2,928.00 
7,511.00 

11,238.00 
14,291.00 
13,432.00 
9,350.00 
4,287.00 
t,290.00 

65,331.00 

$ 613,456 
3,010,424 

12,125,664 
27,112,024 
31,946,638 
3t,402,010 
25,376,090 
14,809,999 
5,965,755 
1,519,129 

$153,88I,I90 
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TABLE 3 

EXPERIENCE BY I~ETIREMIENI" CLASS FOR CALENDAR-YEAR 1989 
F~XPECTED MORTALITY BASIS- -1983  GROUP ANNUITY MOR'IfALITY 

Prior to NRD On/After NRD No Stated NRD Past NRD With No Payment 

Exposure ] A/E Ratio Exposure A/E Ratio Exposure I 
I 

A/E Ratio Exposure A/E Ratio 

Total 

Exposure ] A/E Ra 

Under 55 . . . . . . .  
55-59 . . . . . . . . . . .  
6 0 6 4  . . . . . . . . . . . .  
65--69 . . . . . . . . . . . .  
70 '74 . . . . . . . . . . . .  
75-79 . . . . . . . . . . . .  
80 84 . . . . . . . . . . . .  
85-89 . . . . . . . . . . . .  
9(t94 . . . . . . . . . . . .  
95 and over . . . . . .  

Total . . . . . . . . . . . . .  

3,090.01 3.13 
22,651.19 1.90 
62,600.30 1.54 
77,986.65 1.31 
54,678.89 1.28 
31,334.58 1.42 
10,197.99 1.68 
3,194.80 1.71 

626.00 2.20 
68.66 2.66 

266,429.07 1.45 I 

Under 55 . . . . . . . .  
55-59 . . . . . . . . . . . .  
60 64 . . . . . . . . . . . .  
65-69 . . . . . . . . . . . .  
70 74 . . . . . . . . . . . .  
75-79 . . . . . . . . . . . .  
80 84 . . . . . . . . . . . .  
85-89 . . . . . . . . . . . .  
9 0 9 4  . . . . . . . . . . . .  
95 and over . . . . . .  

Total . . . . . . . . . . . . .  

$ 22,650,484] 2.71 
103,349,/50 ~ 1.53 
304,228,726 1.32 
310,459,561 1.18 
161,184,427 1.11 
73,881,975 1.27 
19,890,126 1.56 
4,960,956 1.58 

734,234 2.42 
90,074 2..44 

$1,001,429,714 1.27 

526.65 1.93 
1,785.39 1.69 
9,748./5 1.33 

51,627.01 1.07 
61,941;59 1.02 
52,672.62 0.93 
29,885.71 0.91 
13,503.72 0.92 
3,986.65 1.05 

758.05 1.01 

226,435.54 l- 0.97 
t 

$ 5,295,784 0.20 
12,168,626 1.46 
56,523,423 0.96 

234,272,924 0.86 
210,617,190 0.95 
142,353,605 0.85 
68,367,306 0.87 
27,516,279 0.98 

7,388,932 1.14 
1,214,614 0.83 

$765,718,683 0.91 

Male Lives 

1,930.73 
20,717.50 
47,918.81 
70,705.69 
62,425.11 
49,138.41 
31,857.68 
12,744.62 
3,549.69 

721.60 

301,709.84 

Male Income 

$ 13,057,752 
109,437,826 
313,639,319 
397,884,379 
279,407,323 
I65,107,161 
85,322,299 
27,696,119~ 

6,126,222 
1,176,685 

$1,398,855,085 

2.93 9.66 0.00 
1.54 13.52 0.00 
1.29 81.58 0.00 
1.18 904.22 0.79 
1.07 1,677.41 1.03 
1.03 1,152.27 1.06 
0.97 582.84 1.20 
0.98 229.00 0.92 
1.01 83.00 1.44 
0.92 10.00 1.22 

1.05 4,743.50 1.06 

3.12 
1.16 
1.11 
1.00 
0.94 
0.95 
0.96 
1.05 
1.15 
0.88 

0.99 

$ 30,017 0.00 
49,343 0.00 

307,922 0.00 
3,381,627 1.22 
6,049,861 0.79 
3,202,840 0.86 
1,418,120 i 1.36 

404,096 0.65 
434,206 0.32 

6,532 1.37 

$15,284,564 0.88 

5,557.05 2.96 
45,167.60 1.73 

120,348.84 1.42 
201,223.57 1.20 
180,723.00 1.11 
134,297.88 1.08 
72,524.22 1.04 
29,672.14 1.03 

8,245.34 1.12 
1,558.31 1.05 

799,317.95 1.11 

$ 41,034,037 2.55 
225,004,945 1.35 
674,699,389 1.19 
945,998,492 1.02 
657,258,801 0.98 
384,545,580 0.97 
174,997,851 1.00 
60,577,450 1.05 
14,683,594 1.19 
2,487,905 0.92 

$3,181,288,045 1.03 



TABLI2 4 

]~XI'I~RIEN£'[ BY I~I{TIRIMi;N'I CLASS J~()R C,kLI~NI)AI.t-YI!AR 1 9 8 9  
I';XP~CTEI) MO~{JA~rP ,  ~ BASIS 1983  (~ROUI' ANNUrI 'Y Mor .c IALIIY 

.,Mta c %j~ 
Prior 1o NRI) Oii.'Att/:E NRD ] 

Under 55 . . . . . . . .  
55 59 . . . . . . . . . . . .  
60 64 . . . . . . . . . . . .  
65 69 . . . . . . . . . . . .  
70 7 4 .  . . . . . . . . . . .  
75 -79 . . . . . . . . . . . .  
80 8 4 .  . . . . . . . . . . .  
85 ~9 . . . . . . . . . . . .  
90 94 . . . . . . . . . . . .  
95 and over.  . . . . .  

Total . . . . . . . . . . . . .  

3,23t.87 2.38 
11,566.12 2.06 
28,268.69 1.6'7 
32,522.14 1.59 
21.701.29 1.52 
12,580.25 1.59 
4,694.09 1.79 
1,652.40 1.98 

389.99 2.21 
67.25 2.09 

116,674.09 ] - - / , ( ~  

Under 55 . . . . . . . .  
55-59 . . . . . . . . . . . .  
60 64 . . . . . . . . . . . .  
65-69 . . . . . . . . . . . .  
70 74 . . . . . . . . . . . .  
75-79 . . . . . . . . . . . .  
80 84 . . . . . . . . . . . .  
85-89 . . . . . . . . . . . .  
90 94 . . . . . . . . . . . .  
95 and over. . . . . .  

To~l . . . . . . . . . . . . .  

$ 9,995,935 
31,099,699 
77,537,411 
74,041,638 
33,110,113 
14,751,779 
3,999,796 
1,199,099 

254,013 
95,952 

$246,085,4.35 

647.45 
t,573.08 
7,236.20 

29,298.27 
33,842.44 
29,924.87 
t8,390.47 
8,216.69 
2,538.53 

605.75 

132,273.75 

3.30 $ 1,794,293 
1.98 4,185,915 
1 . 6 2  17,604,583 
1 . 4 3  64,825,449 
1 . 5 5  59,723,241 
1 . 6 5  41,493,150 
2.06 22,189,754 
2.15 8,923,875 
1.87 2,740,035 
0.84. 587,640 

- - - - ~ - - $ 2 2 4 , 0 6 7 , 9 3 5  

No Slated NRI) I Past N] 

Ix I ........ I A,li R~!!!0 [ l'xpo 

I:cl•?ule l.ix es 

0.96 r J.860 95 2 7 7 - -  3~ 

1.39 I 17,558.45 24 C 
1.35 [ 31,540.67 98~ 
1.19 I 30,998.37 IA7 z 
0.91~ I 26,802.3 t 110-,. 
0.94 I 18,4.17 59 1.06 
0.99 I 7,965.93 1.05 
1.18 [ 2,127.5"7 1.12 
0.89 ! _ _ . ! 5 4 . 9 2  0.88 

1.04 I 144,312.70 1.13 

1 cmalc ]i1£o111c 

0.41 $ 6,547,953 
2.65 23,(171,542 
0.66 57,372,476 
1 . 2 8  91,339,800 
1.1l 70,447,686 
0.95 48,782,227 
0.91 26,118,020 
0.97 9,244,905 
1.33 2,141,795 
0.63 462,466 

1.02 $335,528,870 

NRD XVith No lhlyll]CIII I 

l'xposu,'c j~ A.E R.a~i/,] 

35. t 8 0.00 
63.76 1/.00 

;.?.49.64 1/.72 
984.41 0.44 

IA74.77 1.1)4 
800.05 1.117 
418.92 [.03 
196.91 0.94 
58.00 1.32 
10.00 2.24 

4,291.64 1.02 

]'otal 
l/xp~su,c [ A,'Ii Ralio 

" 1.71 $ 75,663 0.00 
2.34 128,908 0.00 
1.62 731,922 0.23 
1 . 3 1  2,380,014 0.I8 
1.12 2,912,829 0.57 
1.00 1,372,081 0.69 
1.12 737,887 0.60 
1.07 262,768 1.02 
1.18 77,369 IH8 
0.75 10,683 2.99 

---1.15 $8 ,690 ,124 .  0.67 

5,775.45 2.20 
19,788.90 2. I3 
53,312.98 1.68 
94,345.4.9 1.47 
88,016.87 1.27 
70,107.48 1.10 
41,921.1)7 1.09 
t8,031.93 1.I1 
5,I14.09 1.23 
1,137.92 0.98 

397,552.18 1.19 

S 18,4.13,844 
58,486,064 

153,246,391 
232,586,901 
166,193,869 
106,399,237 
53,045,457 
19,630,647 
5,213,212 
1,156,742 

$814,372,364. 

2.45 
2.17 
1.50 
1.33 
1.19 
i .1)6 
1.09 
1.09 
1.29 
0.72 

1.18 



TABLE 5 

EXPERIENCE BY RETIREMENT CLASS FOR CALENDAR-YEAR 1990 
EXPECTED MORTALITY BASIS 1983 GROUP ANNUITY MORTALITY 

Attained Age 

Prior to NRD 
4 

Exposure J A/E Ratio 

Under 55 ... 
55 59 . . . . . . .  
60-64 . . . . . . .  
65 69 . . . . . . .  
70-74 . . . . . . .  
75 79 . . . . . . .  
80-84 . . . . . . .  
85-89 . . . . . . .  
90-94 . . . . . . .  
95 and over 

Total . . . . . . . .  

5,711.05 
44,967.93 

118,831.73 
163,905.48 
/33,966.51 
98,555.08 
47,268.18 
18,060.42 
5,062.64 

860.32 

637,189.34 

3.21 
1.75 
1.35 
1.18 
1.15 
1.10 
1.06 
1.11 
1.05 
0.91 

1.14 

Under 55 . . . . .  
55 59 . . . . . . . . .  
60-64 . . . . . . . . .  
65 69 . . . . . . . . .  
70-74 . . . . . . . . .  
75-79 . . . . . . . . .  
80-84 . . . . . . . . .  
85-89 . . . . . . . . .  
90-94 . . . . . . . . .  
95 and over . 

Total . . . . . . . . .  

$ 37,215,856 
209,580,787 
637,O6O,899 
736,925,770 
445,728,607 
253,398,016 

99,334,249 
31,799,292 

8,505,313 
1,321,953 

... $2,460,870,743 

1.98 
1.37 
1.t3 
1.05 
0.99 
1.01 
1.02 
1.04 
0.89 
0.73 

1.04 

On/After NRD [ 

Exposure ALE Ratio 

Male Lives 

449.67 
1,197.68 
6,834.52 

52,214.08 
53,203.89 
48,831.46 
31,983.33 
15,863.59 
5,180.39 
1,149.67 

216,908.28 

$ 4,321,950 
6,219,236 

29,606,561 
185,997,354 
169,374,574 
123,354,393 
70,881,795 
28,947,519 

8,253,154 
1,442,558 

$628,399,095 

No Stated NRD 

Exposure J A/E Ratio 

1.61 1,180.45 
2.12 7,026.85 
1.18 19,650.87 
1.03 37,393.19 
1.05 37,827.77 
1.04 31,119.63 
1.00 23,845.16 
1.03 10,581.22 
1.07 3,021.94 
1.i i 636.96 

1.04 172,284.04 

Male Income 

0.35 $ 6,593,992 
1.71 50,418,632 
1.10 132,763,029 
1.03 217,242,396 
1.00 178,289,348 
0.97 104,782,762 
0.99 61,754,931 
0.99 22,981,728 
1.01 5,457,218 
1.04 849,678 

1.00 $781,133,714 

4.08 
1.49 
1.48 
1.20 
1.12 
1.07 
1.04 
0.98 
1.01 
0.89 

1.08 

Past NRD With No Payment Total 

Exposure A/E Ratio Exposure I A/E Ratio 
m 

55.83 
/83.49 
873.17 

5,223.23 
13,695.90 
10,582.59 
6,486.47 
3,517.24 
1,407.17 

386.33 

42,411.42 

3.00 $ 410,195 
1.02 1,506,009 
1.19 7,175,043 
0.94 28,869,138 
1.04 58,540,806 
0.93 32,938,394 
0.95 16,426,989 
0.94 7,654,t27 
1.05 3,060,293 
0.91 681,350 

0.98 $157,262,345 

4.39 
3.58 
0.86 
0.91 
1.04 
1.09. 
0.97 
1.05 
1.11 
0.87 

1.03 

7,397.00 3.26 
53,375.95 1.73 

146,190.29 1.36 
258,735.98 1.15 
238,694.07 1.12 
189,088.76 1.08 
109,583.14 1.03 
48,022.47 1.05 
14,672.14 J 1.05 
3,0~,3.28 0.97 

1,068,793.08 1.09 

0.26 
1.15 
0.67 
0.64 
0.82 
0.87 
0.88 
1.05 
1.05 
0.96 

0.88 

$ 48,541,994! 1.97 
267,724,664 1.31 
806,605,532 1.14 

1,169,034,659 1.02 
851,933,336 0.99 
514,473,566 0.97 
248,397,964 0.98 

91,382,666 1.00 
25,275,978 0.99 

4,295,539 0.90 

$4,027,665,897 1.01 



TAB[.I{ 6 

t2XPI~RIiiNCE BY Rtii'IRI{MI(NT CI.ASS i.OR CALENI)AR--YHAR t990  
]~,XI'I!(TI I) MORIAI.IiY BASIS 1983 GI{OUI' ANNUIiY MOI,~I/'XLtTY 

f lhior to NRD ] 
'\ltalned Age ]2xpOSUl( [ A'I l{;It[o ]{Xp{}NklTG 

No Staied NRI) I 

Ul-l¢lcr 55 . . . . . . .  
55 59 . . . . . . . . . . .  . .  

6(1- 6'! . . . . . . . . . . . . .  
65 6 { ) . . . . . . . . . . . . .  
7() 7~! . . . . . . . . . . . . .  
75 79 
80 84 
85 89 . . . . . . . . . . . . .  
90 -9d . . . . . . . . . . . . .  
95 and over . . . . . .  

Toi,q I . . . . . . . . . . . . . .  j 

5,593.8d 
19,569.84. 
48,883.50 
65,154.99 
54,382.92 
43,885.26 
26,419.09 
11,78t.53 
3,554.36 

673.16 

279,898.49 

Under 55 . . . . . . .  
55 59 . . . . . . . . . . .  
60-6d . . . . . . . . . . .  
65 69 . . . . . . . . . . .  
71/-7.'! . . . . . . . . . . .  
75 79 . . . . . . . . . . .  
80 -84 .  . . . . . . . . . .  
85 89 .. . .  
90-94 . . . .  
95 and over . . . . . .  

Total . . . . . . . . . . . . . .  

S 14,714,387 
50,293,497 

127,353,799 
146,300,720 

89,913,527 
57,433,625 
28,816,219 
11,503,864 
3,046,887 

633,867 

$530,010,391 

2.98 
2.12 
1.65 
1.45 
1.29 
1.11 
1.119 
1.12 
1.I3 
0.96 

On/\flel NRI) 

512.40 
1,112.71 
5,455.70 

28,422.34. 
26,509.92 
22,924.21 
15,698.4d 

8,317.57 
2,862.16 

718.66 

1.20 112,534.11 

2.44 
1.63 
1.14 
1.37 
1.23 
1.06 
1.03 
1.I1 
1.06 
1/.9.'1 

1.10 

3.83 
//.95 
1.35 
1.41 
1.19 
0.95 
0.97 
1.06 
1.06 
0.86 

1 . 0 8  

I:Cli/{IIC I i'~ ¢5 

t,380.36 
4,030.86 

12,1/95.68 
24,072.19 
24,290.49 
19,770.48 
14,695.97 
7,035.52 
2,132.79 

438.35 

109,942.69 

];CTIIit]C JIIconlo 

S 4,217,212 
13,358,097 
37,104,012 
69,155,596 
56,572,788 
35,187,582 
20,660,717 

8,636,711 
1,999,925 

467,471 

$247,361/,111 

2.40 S 1,361/!72 
1.81) 2,765,136 
1.40 13,949,615 
1.28 61,353,326 
1.21 50,428,144 
1.10 32,558,882 
1.07 i9,275,901 
1.06 8,278,796 
1.09 2,795,593 
0.85 489,846 

1.17 $193,256,711 

Pas2 NRD______~VitI___2 No 1'__21\ me,/" I [ 

H× 1 ........ ~ AE I~ati/___2__L 

3.65 70.83 0.00 
2.36 137.59 =!.ql 
I. 77 800.65 I. 35 
1.46 5,{12(}.3~I 1.47 
1.15 10,847.95 1.08 
1.I3 8,484.33 ' 1.05 
1.11 &153.69 1.07 
l . l I  3,565.75 1.1/4 
1.09 tA56.58 1.20 
1.06 421.59 1.05 

1.--16 36,959.30 1.09 I 

18.74 
1.73 
1.53 
1.47 
1.06 
1.02 
1.05 
1.10 
1.36 
1.01 

1.17 

n , _  

$ 204,210 0.00 I 
451,547 >.1¢~ . I 

3,14.0,952 : ;'~ : 
13,887,119 1.30 I 
23,254,660 1.02 I 
14,737,448 1.07 I 
8,935,202 ] o3 I 
4,821,805 1.03 I 
1,795,533 1.08 I 

469,198 1.20 I 

$71,697,674 1.09 / $1,0 

Total 

I,xposum [ AE Ratio 

7,557.43 3.t13 
24,851.0/t 2.15 
67,235.53 1.63 

122~669.86 1.44 
116,1/31.28 1.23 
95,064.28 1.10 
62,967.19 1.08 
30,700.3"7 1.10 
10,005.89 1. I I 
2,251.76 0.99 

539,334.59 1.16 

20,497,281 5.76 
66,868,277 1.78 

181,548,37'7 1.42 
290,696,761 1.37 
220,169,118 1.15 
139,917,537 1.04 
77,688,039 1.04 
33,241,176 1.07 

9,637,938 1.13 
2,060,382 0.97 

042,324,887 i .1.4 



TABLE 7 

EXPERIENCE BY RETIREMENT CLASS FOR CALENDAR-YEARS 1989 AND 1990 
EXPECTED MORTALITY BASIS- -1983  GROUP ANNUITY MORTALITY 

Prior to NRD 

Attained Age Expesurc A/E Ratio 

Jnder 55 . . . . . . . . .  
i5-59 . . . . . . . . . . . . .  
i0 64 . . . . . . . . . . . . .  
i5 69 . . . . . . . . . . . . .  
70 74 . . . . . . . . . . . . .  
75-79 . . . . . . . . . . . . .  
~0 84 . . . . . . . . . . . . .  
~5-89 . . . . . . . . . . . . .  
)0 94 . . . . . . . . . . . . .  
~'5 and over . . . . . .  

Fotal . . . . . . . . . . . . . .  

8,801.06 
67,619.12 

181,432.03 
241,892.13 
188,645.40 
129,889.66 
57,466.17 
21,255.22 

5,688.64 
928.98 

903,618.41 

3.18 
1.80 
1.42 
1.22 
1.18 
1.18 
1.17 
1.20 
1.17 
1.04 

1.22 

Jnder 55 .. 
35 59 . . . . . .  
50 64 .. . . .  
55-69 . . . . . .  
7~74 . . . . . .  
75-79 . . . . . .  
30 84 . . . . . .  
~;5-89 . . . . . .  
?0 94 . . . . . .  
?5 and over 

FFotal . . . . . . .  

.... $ 59,866,340 

..... 312,929,938 

.... i 941,289,625 

.... 1,047,385,331 

.... 606,913,034 

.... 327,279,991 

.... , 119,224,375 

.... 36,760,248 

. . . . .  9,239,547 

.... 1,412,027 

.... $3,462,300,457 

2.25 
1.42 
1.19 
/ .09 
1.02 
1.07 
1.11 
1.12 
1.01 
O.85 

1.09 

On/After NRD No Stated NRD Past NRD With No Payment 

Exposure A/E Ratio Exposure A/E Ratio Exposure AJE Ratio 

Male Lives 

976.32 1.78 3,111.18 3.36 65.49 3.78 
2,983.07 1 . 8 6  27,744.35 1.53 197.01 3.34 

16,582.67 1.27 I 67,569.68 1.34 954.75 0.79 
103,841.09 1 . 0 5  108,098.88 1.19 6,127.45 0.89 
115,145.48 1 . 0 4  100,252.88 1 . 0 9  15,373.31 1.04 
101,504.08 0.98 80,258.04 1.04 11,734.86 1.08 
61,869.04 0.96 55,702.84 1.00 7,069.31 0.99 
29,367.31 0.98 23,325.84 0.98 3,746.24 1.04 

9,167.04 1.06 6,571.63 1.01 1,490.17 1.13 
i,907.72 i.07 1,358.56 0.91 396.33 0.88 

443,343.82 1 . 0 0  473,993.88 1 . 0 6  471154.92 1.03 

Male Income 

$ 9,617,734 0.27 $ 19,651,744 3.08 $ 440,212 0.24 
18,387,862 1 . 5 4  159,856,458 1.12 1,555,352 1.11 
86,129,984 1 . 0 1  446,402,348 1.14 7,482,965 0.64 

420,270,279 0.94 615,126,775 0.98 32,250,765 0.70 
379,991,765 0.97 457,696,671 0.98 64,590,667 0.81 
265,707,998 0.90 269,889,923 0.94 36,141,234 0.87 
139,249,101 0.93 147,077,230 0.96 17,845,109 0.91 
56,463,798 0.98 50,677,847 1.00 8,/)58,223 1.03 
15,642,086 1 . 0 8  11,583,440 1.11 3,494,499 0.96 
2,657,172 0.94 2,026,363 0.89 687,882 0.96 

$1,394,117,778 0.95 $2,179,988,799 0.99 $172,546,909 0.88 

Total 

Exposure AJE Ratio 

12,954.05 3.13 
98,543.55 1.73 

266,539.13 1.39 
459,959.55 1.17 
419,417.07 1.11 
323,386.64 1.08 
182,107.36 1.04 
77,694.61 1.04 
22,917.48 /.08 

4,591.59 1.00 

1,868,111.03 1.10 

$ 89,576,031 2.24 
492,729,610 1.33 

1,481,304,921 1.16 
2,115,033,150 1.02 
1,509,192,137 0.99 

899,019,146 0.97 
423,395,815 0.99 
151,960,116 1.02 
39,959,572 1.06 

6,783,444 0.91 

$7,208,953,942 1.02 



TABLE 8 

EXPF.RIENCF. BY RLi~Im~;Mt{NT CLASS [:OR CALENDAR-YEAI-~S 1989 AND 1990 
F.XPECTED MoRrMJTY BASIS 1983 GROUP ANNUITY MORTALIIY 

Attained Age 

p, io,. to NRp ....... I 

Exposure I A,l:Rafio ] 

Under 55 . . . . . . . .  
55-59 . . . . . . . . . . . .  
60 64 . . . . . . . . . . . .  
65 69 . . . . . . . . . . . .  
70 74. . . . . . . . . . . .  
75--79 . . . . . . . . . . . .  
80 84 . . . . . . . . . . . .  
85-89 . . . . . . . . . . . . .  
90 94 . . . . . . . . . . . . .  
95 and over . .... .  

8,825.71 
31,135.96 
77,152.19 
97,677.13 
76,084.21 
56,465.51 
31,113.18 
13,433.93 
3,944.35 

740.41 

2:76 
2.10 
1.66 
1.50 
1.36 
1.22 
1.2(/ 
1.22 
1.24 
1.08 

| 
()n/Afici NRD ........ | .  No Statcd NRD 

ExpoLt}i ~ j azERafio { | Ex 1 ........ ~ .:~::{:'Ratio 
Female Lives 

1,159.85 
2,685.79 

12,691.90 
57,720.61 
60,352.36 
52,849.08 
34,088.91 
16,534.26 
5,400.69 
1,324.41 

1.61 
1.79 
1.28 
1.36 
1.21 
1.01 
0.98 
1.05 
1.12 
0.92 

3,241.31 2.89 
10,616.80 2.33 
29,654.13 1.81 
55,612.86 1.49 
55,288.86 1.17 
46,572.79 1.08 
33,113.56 1.08 
15,001.45 1.08 
4,260.36 I. I 1 

893.27 0.97 
Total . . . . . . . . . . . . . .  396,572.58 

Under 55 . . . . . . . . .  
55-59 . . . . . . . . . . . . .  
60 64 . . . . . . . . . . . . .  
65-69 . . . . . . . . . . . . .  
70 74 . . . . . . . . . . . . .  
75 79 . . . . . . . . . . . . .  
80 84 . . . . . . . . . . . . .  
85-89 . . . . . . . . . . . . .  
90 94 . . . . . . . . . . . . .  
95 and over . . . . . .  _ _  

Total . . . . . . . . . . . . . .  

$ 24,710,322 
81,393,196 

204,891,210 
220,342,358 
123,023,640 
72,185,405 
32,816,015 
12,702,963 
3,300,900 

729,819 

$776,095,826 

173(i ] 244,807.86 

2.76 
1.87 
1.48 
1.33 
1.30 
1.21 
1.19 
1.16 
1.15 
0.85 

! . o7  254,255.39 1.15 

Female Income 

$ 3,155,765 1.88 
6,951,051 1.98 

31,554,197 0.97 
126,178,775 1.34 
110,151,385 1.14 
74,052,032 0.95 
41,465,655 0.94 
17,202,671 1.0I 
5,535,628 1.19 
1,077,486 0.72 

$ 10,765,165 
36,429,639 
94,476,488 

160,495,396 
127,020,474 
83,969,809 
46,778,737 
17,881,616 
4,141,720 

929,937 

Past~4!~D \ViIh No I'aylncl/t [ 

Exposure ] A/E Ratio I 

1o6.oi ..... { ~ 1 i ;  - -  
2(11.35 2.99 

1 ~050.29 1,20 
6,004.75 1.31 

12,322.72 1.07 
9,284.38 1.(/5 
6,572.61 1 .(17 I 
3,762.66 1.03 I 
1,514.58 1.21 

431.59 1.07 I 

.4A250.94 -170~) I 

Total 

Exposulc l A/E Ratio 

13,332.88 2.67 
44,639.90 2.14 

120,548.51 1.65 
217,015.35 1.45 
204,048.15 1.25 
165,171.76 1.10 
104,888.26 1.08 
48,732.30 1.11 
15,119.98 1.15 
3,389.68 0.99 

936,886.77 1.17 

8.20 $ 279,873 0~00--  $ 38,911,125 
2.12 580,4.55 4.03 125,358-,341 
1 . 5 9  3,872,878. 1 . 0 4  334,794,768 
1 . 3 8  16,267,133 1 . 3 6  523,283,662 
1 . 0 9  26,167,489 0.97 386,362,987 
1 . 0 1  16,109,529 1.04- 24-6,316,774 
1 . 0 9  9,673,089 1 . 0 0  130,733,495 
1 . 0 8  5,084,573 1 . 0 3  52,871,823 
1.27 1,872,902 1 . 0 8  14,851,151 
0.87 479,881 1.25 3,217,123 

1 . 1 6  $80,387,798 1.05 $1,856,697,251 1,28 $417,324,646 1.05 $582,888,981 

4..18 
1.96 
1.46 
1.35 
1.17 
1.05 
1,06 
1.08 
1.19 
0.87 

1.16 



TABLE 9 

EXPERIENCE BY BENEFIT CLASS FOR CALENDAR-YEARS 1989 AND 1990 
EXPECTED MORTALITY BASIS- -1983  QROUP ANNUITY MORTALITY 

Attained Age 

Life 

Exposure ] A/E Ratio 

Life and Certain Modified Cash Refund 

Exposure I A/E Ratio Exposure A/E Ratio 

Total 

Exposure A/E Ratio 

Male Lives 

5nder 55 ... 
55 59 . . . . . . .  
50-64 .. . . .  
55 69 .. . . .  
7 0 - 7 4  . . . . .  

75 79 ..... 
~0-84 .. . . .  
35-89 .. . . .  
90-94 .. . . .  
95 and over 

FotaI . . . . . . . .  

9,726.08 
80,849.08 

206,329.78 
343,604.48 
306,871.36 
234,001.82 
133,265.28 
59,973.70 
18,101.84 
3,75O.06 

1,396,473.48 

3.27 
1.76 
1.41 
1.19 
1.16 
1./1 
1.06 
1.06 
1.10 
1.01 

1.13 

1,766.34 
8,995.28 

27,695.01 
55,386.91 
55,471.79 
44,794.32 
23,276.87 

7,028.20 
1,540.93 

254.85 

226,210.50 

2.61 
1.67 
1.38 
1.19 
1.02 
1.04 
1.02 
0.99 
1.14 
1.13 

i .07 

1,461.63 
8,699.19 

32,514.34 
60,968.16 
57,073.92 
44,590.50 
25,565.21 
10,692.71 
3,274.71 

586.68 

245,427.05 

2.74 
1.54 
1.23 
1.04 
0.99 
0.98 
0.95 
0.98 
//.94 
0.85 

0.99 

12,954.05 
98,543.55 

266,539.13 
459,959.55 
419,417.07 
323,386.64 
182,107.36 
77,694.61 
22,917.48 

4,591.59 

1,868,111.03 

3.13 
1.73 
1.39 
1.17 
1.11 
1.08 
1.04 
1.04 
1.08 
1.00 

1.10 

Male Income 

Under 55 . . . . . . . . .  
5539 . . . . . . . . . . . . .  
50 64 . . . . . . . . . . . . .  
55 69 . . . . . . . . . . . . .  
70 74 . . . . . . . . . . . . .  
75-79 . . . . . . . . . . . . .  
80 84 . . . . . . . . . . . . .  
85-89 . . . . . . . . . . . . .  
90 94 . . . . . . . . . . . . .  
95 and over . . . . . .  

Total . . . . . . . . . . . . . .  

$ 60,276,527 
399,935,698 

1,181,633,628 
1,656,029,256 
1,158,568,928 

670,826,661 
318,062,724 
119,217,947 
32,698,994 

5,788,569 

$5,603,038,933 

2.42 
1.35 
1.18 
1.01 
1.00 
0.99 
1.00 
1.03 
1.04 
0.92 

$ /3,252,876 2.37 $ 16,046,628 

1.02 

37,525,101 
129,665,493 
231,225,972 
193,878,903 
128,052,526 
54,183,757 
14,287,466 
2,510,834 

345,302 

$804,928,231 

1.43 
1.16 
/.14 
0.96 
0.95 
0.98 
1.05 
1.66 
0.72 

1.03 

55,268,810 1.12 
170,005,800 1.07 
227,777,921 0.96 
156,744,307 0.96 
100,139,959 0.88 
51,149,333 0.92 
18,454,703 0.98 
4,749,744 0.90 

649,573 0.94 

$800,986,779 

1.40 $ 89,576,031 
492,729,610 

1,481,304,921 
2,l 15,033,150 
1,509,192,137 

899,019,146 
423,395,815 
151,960,116 
39,959,572 

6,783,444 

0.95 $7,208,953,942 

2.24 
1.33 
1.16 
1.02 
0.99 
0.97 
0.99 
1.02 
1.06 
0.91 

i .02 



TABLE 10 

]!XPERIINC[{ BY I~I}NI II'l ('I,ASS IOR (~AI,I}NI)AR-YI~AR~ t989 ANI) 1990 
EXI'I,CI'IqI? M()RTAIIIY [~ASIS- 1983 (}ROUI' ANNUIFY MORTA[.I[Y 

Attailled Agc 

Under 55 . . . . . . . . .  
55- 5!) . . . . . . . . . . . . .  
60 64 . . . . . . . . . . . .  
65 69 . . . . . . . . . . . .  
7(1 74 . . . . . . . . . . . .  
75 79 . . . . . . . . . . . .  
80 84- . . . . . . . . . . . .  
85 89 . . . . . . . . . . . .  
90 94 . . . . . . . . . . . .  
95 and over . . . . .  

l,i R: [ 

Fxpo~urc: 7 At: R2~i(~ I 

2.32 
2.14 
1.57 
1.44 
1.26 
I./1 
1.10 
I. 10 
1.17 
1.01 

[.if) md (Tcltain Modified Cash Rcl\md I fotal 

Female lixes 

10,843.4t 
35,621.68 
92,094.10 

161,51t4.43 
149,664.85 
122,330.47 
80,608.58 
39,154.42 
12,423.28 
2,829.12 

1,316.99 
4,471.04 

13,175.58 
24,567.58 
25,1t68.39 
20.183.79 
I0,777.20 
3,627.10 

794.60 
153.22 

4.78 
2,12 
2.02 
1.56 
1,25 
1./16 
1.07 
1.19 
1.26 
0.90 

1,172.48 
4.,547. t8 

15,278.83 
3/1,943.34 
29,314..91 
22,657.5/) 
/3,502.48 
5.950.78 
1,9112. tlt 

407.34 

3.73 
2.15 
1.83 
1.43 
1.16 
1.08 
1.02 
1.06 
1.02 
0.91 

13,332.88 
44,639.90 

12(L548.51 
217~015.35 
204.048.15 
165,171.76 
I04,888.26 
48,732.30 
15,119.98 
3,389.68 

2.67 
2.14 
1.65 
1.45 
1.25 
I. 10 
i.08 
1.11 
1.15 
0.99 

lo ta l  . . . . . . . . . . . . .  

Under 55 . . . . . . . .  
55- 59 . . . . . . . . . . . .  
60 64 . . . . . . . . . .  
65 69 . . . . . . . . . .  
70 74 . . . . . . . . . . .  
75 79 . . . . . . . . . . .  
80-84 . . . . . . . . . . .  
85--89 . . . . . . . . . . .  
90 94 . . . . . . . . . . . . .  
95 and over . . . . . .  

Total . . . . . . . . . . . . . .  

7//7,074.34 

32,736,404 
103,681,238 
263,604,814 
398,543,299 
289,663,935 
186,175,189 
102,534,957 
43,653,448 
12,750,047 
2,810,720 

t.18 
- -  ~ 

104,135.4.9 125,676.94 1.12 

4.35 
1.90 
1.44 
1.36 
1.18 
1.04 
1.07 
1.07 
1.19 
0.87 

936,886.77 

Fetlla[o Income 

3,999,206 2.20 
10,376,465 2.00 
31,224,130 1.73 
56,429,581 1.38 
45,747,985 1.07 
28,6781732 1.11 
12,615,752 1.09 
3,638,007 1.24 

713,865 1.20 
164,665 0.40 

8 2,175,515 
1 1,296,638 
39,965,824 
68,310,782 
50,951,068 
31,462,853 
15,582,787 
5,580,369 
1,387,239 

241,739 

5.06 
2.50 

0.97 

4.18 
1.96 
i .46 
1.35 
1.17 
1.05 
1.06 
/ .08 
1.19 
0.87 

$ 38,911,125 
125,354.,34 t 

1.36 334,794,768 
1.27 523,283,662 
1.18 386,362,987 
1.08 246,316,774 

130,733,495 
1.00 52,871,823 
1.22 14,851,151 
1.33 3,217,123 

$1,856,697,251 

1.17 

$1,436,154,050 1.16 $ 193,588,388 1.18 $226,954,813 1.14 1.16 
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TABLE 11 

EXPERIENCE BY SURVIVOR STATUS FOR CALENDAR-YEARS 1989 AND 1990 
EXPECTED MORTALITY BASIS--1983 GROUP ANNUITY MORTALITY 

Attained Age 

Single Life Total 

Exposure I AlE Ratio A/E Ratio Exposure I A/E Ratio 
B B 

Under 55 ... .  
55-59 . . . . . . .  

50-64 i 
55-69 
70-74 
75-79 
s0 -84  i i i i i  i 
85-89 . . . . .  
?0-94 . . . . . . . .  
?5 and over. 

Fotal . . . . . . . . .  

9,270.59 3.09 
72,062.11 1.75 

191,4.28.75 1.41 
340,411.02 1.20 
332,624.52 1.14 
275,381.05 1.10 
163,235.88 1.05 
69,948.57 1.05 
20,800.35 1.08 

4,307.48 1.00 

1,479,470.32 1.11 

Under 55 .. 
55-59 . . . . . . . .  
50-64 . . . . . . . .  
55-69 . . . . . . . .  
70-74 . . . . . . . .  
75 79 . . . . . . . .  
80 84 . . . . . . . .  
s5 -89  . . . . . . . .  I 
90-94 . . . . . . . .  i 
95 and over. 

$ 58,388,217 2.10 
338,258,598 1.33 
976,274,667 1.19 

1,417,307,336 1.06 
1,102,191,572 1.01 

711,331,166 1.00 
354,400,611 1.00 
126,903,509 1.02 
33,978,314 1.07 

5,973,318 0.95 

1.04 TotM . . . . . . . . .  $5,125,007,308 

Joint Life 

Exposure 

Male Lives 

3,683.46 3.23 
26,481.44 1.67 
75,110.38 1.33 

119,548.53 1.07 
86,792.55 1.02 
48,005.59 0.96 
18,871.48 0.95 
7,746.04 0.99 
2,117.13 1.05 

284.11 0.97 

388,640.71 1.04 

Male Income 

$ 31,187,814 2.49 
154,471,012 1.32 
505,030,254 1.10 
697,725,814 0.93 
407,000,565 0.92 
187,687,981 0.86 
68,995,204 0.94 
25,056,607 I 1.04 

5,981,258 I 1.00 
810,126 0.62 

$2,083,946,634 0.95 

12,954.05 3.13 
98,543.55 1.73 

266,539.13 1.39 
459,959.55 1.17 
419,417.07 1.11 
323,386.64 1.08 
182,107.36 1.04 
77,694.61 1.04 
22,917.48 1.08 

4,591.59 1.00 

1,868,111.03 1.10 

$ 89,576,031 2.24 
492,729,610 1.33 

1,481,304,921 1.16 
2,l 15,033,150 1.02 
1,509,192,137 0.99 

899,019,146 0.97 
423,395,815 0.99 
151,960,116 1.02 
39,959,572 1.06 

6,783,444 0.91 

$7,208,953,942 1.02 
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TABLF, I2 

EXPERIENCE BY SURVIVOR SIATUS FOR CAI.P;NDAR-YKARS 1989 AND 1990 
EXPE('TED N'~OR'IALi7 Y t3ASIS +I983  GROUP ANNUITY MORTALITY 

Attained Age 

Si3 g]c Ihil) j 

Exposure A/I-i Rato [ 

Join I,ifb Tota] 

F.xposurc A/E Ratio Exposure I A/E Ratio 

Fcma]c Lives 

Unde: 55 - I  10,33.~ .... 
55-59 . . . . . . . .  i 37,171.22 
60-64 . . . . . . . .  i04,786.88 
65 69 . . . . . . . .  197,685.26 
70 74 . . . . . . . .  192,39i.i2 
75--79 . . . . . . . .  I 1601297.70 
80--8d . . . . . . . . .  1031549.53 
85-89 481329.46 
90 94 . . . . .  ...I, 151024..22 
95 and ove:. I 31368.10 

3.02 2,999. I3 
2.27 7,468.68 

.73 15,761.63 

.49 19,330.09 

.27 11,657.03 :;; 4,874.06 
1,338.73 

.ii  402.84 

.t5 95.76 

.00 21.58 

.I8 63,949.53 

1.55 
1.48 
1.09 
1.10 
0.88 
0.63 
0+73 
0+8i 
i.60 
0.26 

0.92 

t3,332.88 2.67 
44,639.90 2.14 

120,548.51 1.65 
217,015.35 1.45 
204,048.15 1.25 
165,I71.76 1.10 
104,888.26 1.08 
48,732.30 1.11 
15,119.98 1.15 
3,389.68 0+99 

936,886.77 1.17 

Under 55 .... 
55-59 . . . . . . . .  
60-64.. . . . . . .  
65 69 . . . . . . .  
70 74 . . . . . . .  
75-79 . . . . . . .  
80-84 . . . . . . .  
85-89 . . . . . . . .  
90-94 . . . . . . . .  
95 and over. J 
Total . . . . . . . .  

S 27,948,852 
101,543~396 
279,145,746 
459,563,968 
353,611,i75 
234,982,664 
127,842,770 
52,018,541 
14,717,358 
3.II3,432 

S 1,654,487,902 

4.51 
1.90 
1.5d. 
1.39 
i .20 
1.08 
1.07 
i.08 
1.!9 
0.94- 

i+i8 

Fetlla]2 I11¢oille 

S i0,962,273 
23,810,945 
55,649,022 
63,719,694 
32,751,813 
!1,334,110 
2,89(},726 

853,282 
i33~793 
i03,692 

$202,209,349 

3.30 
2.2! 
! .07 
1.03 
0.77 
0.46 
0.58 
0.90 
1.06 
0.00 

0.88 

$ 38,911,125 
125,354,34i 
334,794,768 
523,283,662 
386,362,987 
246,316,774 
130,733,495 
52,871,823 
14,851,15I 
3,217,123 

$1,856,697,251 

4.18 
1.96 
1.46 
1.35 
1.17 
1.05 
1.06 
1.08 
1.19 
0.87 

1.16 



TABLE i3 

EXPERIENCE BY YEARS SINCE RETIREMENT FOR CALENDAR-YEARS 1989 AND 1990 
EXPECTED MORTALITY BASIS- -1983  GROUP ANNUITY MORTALITY 

Attained Age Exposure 

01  

Years Since Retirement 

Under 55 . . . . . .  
~5 59 . . . . . . . . . .  
60-64 . . . . . . . . . .  
6549  . . . . . . . . . .  
70-74 . . . . . . . . . .  
75 79 
80-84 . . . . . .  
85 89 . . . . .  
90-94 . . . . . . . . . . .  
95 and over 

Total 

5,118.35 
39,989.98 
75,427.67 
63,624.11 
19,183.84 
10,992.48 
5,678.27 
2,473.62 

759.75 
124.26 

223,372.33 

A/E Ratio 2-5 [ A/E Ratio l I and Over 
Exposure Exposur xposure [ A/E Ratio 

6,303.23 
53,854.54 

134,839.61 
225,777.37 

88,578.73 
41,301.65 
19,340.66 
7,227.04 
2,137.43 

463.00 

579,823.26 

2.95 
1.57 
1.35 
1.12 
1.07 
1.04 
1.03 
1.02 
1.17 
0.85 
1.12 

Under 55 
55 59 . . . . . .  
50-64 . . . .  
55 69 ... .  
70-74 . . . . .  
75 79 ... .  
~ 0 - 8 4  . . . .  

~5  8 9  . .  

~ 0 - 9 4  . .  

)5 and over 

Fotal ... 

$ 33,191,498 
210,787,101 
487,789,691 
286,497,464 

87,162,084 
39,122,457 
16,577,907 
6,454,680 
1,407,328 

285,733 
$ l, 169,275,943 

3.10 
1.93 
1.36 
1.13 
1.16 
1.19 
1.13 
0.95 
0.98 

I 0.65 
1.22 

$ 47,766,606 
256,78 1,060 
817,157,576 

l, 178,068,225 
422,454,418 
153,254,294 
60,032,964 
18,912,282 
6,387,499 
1,334,389 

$2,962,149,312 

Male Lives 

2.05 
1.50 
1.10 
0.98 
0.96 
1.02 
0.99 
0.88 
0.97 
0.26 

1.05 

1,132.47 
3,894.50 

52,202.93 
130,203.69 
/99,329.52 
47,176.36 
13,269.38 
4,684.71 
1,094.24 

223.17 
453,210.97 

Male Income 

2.25 $ 6,912,797 
1.18 21,352,523 
1. / 3 160,953,803 
0.98 558,545,289 
0.94 689,747,137 
0.91 151,323,996 
0.99 35,474,551 
1.09 10,481,405 
1.12 2,094,776 
0.71 370,326 
1.00 $1,637,256,603 

3.82 
2.13 
1.46 
1.17 
1.09 
1.06 
1.03 
1.00 
1.15 
0.86 
1.11 

1.89 
1.55 
1.42 
1.05 
1.00 
0.92 
0.92 
1.12 
1.08 
0.71 

1.02 

400.00 4.67 
804.53 1.67 

4,068.92 2.09 
40,354.38 1.46 

112,324.98 1.18 
223,916.15 1.09 
143,819.05 1.04 
63,309.24 t.05 
18,926.06 1.07 
3,781.16 1.04 

611,704.47 1.08 

$ 1,705,129 8.56 
3,808,925 0.84 

15,403,852 2.17 
91,922,172 1.39 

309,828,498 1.03 
555,318,400 1.00 
311,310,393 1.00 
116,111,750 1.01 
30,069,969 1.05 

4,792,996 1.04 

$1,440,272,084 1.02 

Total 

Exposure I A/E Ratio 

12,954.05 3.13 
98,543.55 1.73 

266,539.13 1.39 
459,959.55 1.17 
419,417.07 1.11 
323,386.64 1.08 
182,107.36 1.04 
77,694.61 1.04 
22,917.48 1.08 

4,591.59 1.00 
1,868,111.03 1.10 

$ 89,576,031 2.24 
492,729,610 1.33 

1,481,304,921 1.16 
2,115,033,150 1.02 
1,509,192,137 0.99 

899,019,146 0.97 
423,395,815 0.99 
151,960,116 1.02 
39,959,572 1.06 

6,783,444 0.91 

$7,208,953,942 1.02 



TABLE 14 

EXPERII NCE BY YEARS SINCE RETIRI MENT FOR C}A1A:NDAR-YEARS 1989 AND 1990 
L:XPECFI.:D MORIAI.IIY BASIS 1983 GROUP ANNI;I'I'Y MORrALI-CY 

Attained Age 

Under 55 . . . . . . .  
55 59 . . . . . . . . . . .  
60 6d . . . . . . . . . . .  
65 69 . . . . . . . . . . .  
7(1 74 . . . . . . . . . . .  
75 79 . . . . . . . . . . .  
80 84 . . . . . . . . . . .  
85 89 . . . . . . . . . . .  
90 -gd . . . . . . . . . . .  
95 and over .... 

Total . . . . . . . . . . . .  

Years Since Retirement 

2 5 . . . . . .  [ 6 I() I1 aml O,cl I Total 

IA 'E Raft,, I Ex, ......... A;I! Ratk2__ L I xposure j A'L Ratio ..I Ix I ....... [ ,\.E Ratio 

{Jnder 55 ... 
55 59 . . . . . . .  
60--64 . . . . . . .  
65 69 . . . . . . .  
70-74 . . . . . . .  
75 79 . . . . . . .  
80-84. . . . . . .  
85 89 . . . . . . .  
9(/-94 . . . . . . .  
95 and over 

Total . . . . . . . .  

Exposure 9 ii 1-A/I Ratio t [ xpostll e 

Fell]ale laves 

5,029.78 2.67 6,484..03 2.54 1,3d8.34 3.29 
17,339.87 2.1I 23,438.14 2.22 3,199.93 t.70 
34,694.5 t 1.,-!-(t 59,851.54 1.66 22,887.02 t.96 
35,018.87 1.2,'! 104,668.40 1..-1.6 57,230.49 1.54 
13,509.96 1 . 1 3  51,837.27 1 . 2 3  86,731.93 1.27 
Z299.09 1 . 0 9  25,147.51) 1 . 1 1  2C807.30 1.05 
3,828.96 1.28 12,889.16 1.09 8,920 39 1.10 
1,528.14 1.19 5,411.76 1.04 3,374.47 1.1)9 

607.52 t .06 1,501.75 1.22 957.9 t I. 16 
102.67 1.00 399.00 0.82 221.83 0.86 

118,959.37 _ 1 . 2 5  291,628.5:5 . . . . . . .  1 ~ 2 6  212,679.61 - -1 .24  

$ 20,128,480 2.76 
65,660,486 1.92 

176,853,789 1.52 
288,850,666 1.38 
126,429,726 1.09 
49,256,813 1.00 
22,389,129 1.08 

8,746,752 1.00 
2,615,047 1.18 

701,758 0.51 

$761,632,646 1.20 

.... $ 14,370,992 -- 6.53 
51,415,069 1.91 

109,69(/,637 1.30 
91,631,028 1.18 
33,630,032 /.04 
14,459,158 1.05 
6,612,700 1.20 
2,292,325 1.37 

627,458 1.16 

ii 196,292 0.80 
.. $324,925,69i 1.25 

470.73 2.89 13,332.88 
661.96 1.85 

3,115.4.4 1.96 
20,097.59 1.51 
51,968.99 1.26 

104,917.87 I.I1 
79,249.75 1.07 
38,417.93 1.11 
12,052.80 1.15 
2,666.18 1.03 

313,619.24- I . 1___2_____ 

FGIIiUlC [i1conlc 

$ 3,434,479 2.28 
7,130,901 2.65 

42,893,989 1.59 
115,519,292 1.37 
156,466,863 1.23 
46,305,382 1.07 
12,822,102 1.03 
4,257,343 1.15 
1,099,253 1.28 

280,069 0.47 

$390,209,672 1.20 

$ 977,/74 2.60 
1,147,885 1.84 
5,356,354 1.35 

27,282,677 1.51 
69,836,366 1.20 

136,295,421 1.(/6 
88,909,564 1.05 
37,575,404 1.07 
10,509,392 1.18 
2,039,005 1.13 

$379,929,241 1.09 

2.67 
44,639.90 2.14 

/ 2(/,548.51 1.65 
217,015.35 L.45 
2(/4,048.15 1.25 
/65,171.76 1.10 
104,888.26 1.08 
48,732.30 1.11 
15,119.98 1.15 
3,389.68 0.99 

936,886.77 1.17 

$ 38,911,125 4.18 
125,354,341 1.96 
334,794,768 1.46 
523,283,662 1.35 
386,362,987 1.17 
246,316,774 1.05 
130,733,495 1.06 
52,871,823 1.08 
14,851,151 1.19 
3,217,123 0.87 

$1,856,697,251 1.16 
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T A B L E  15 

COMPARISON OF MALE AND FEMALE MORTALITY EXPERIENCE 

FOR CALENDAR-YEARS 1989 AND 1990 
EXPECTED MORTALITY B A S I S - - 1 9 8 3  GROUP ANNUITY MORTALITY 

Exposure 

Attained Age Male Female 

Lives 

A/E Ratio 

Male* Female 

Ratio of 
Female to 

Male 
Mortality 

Under  55 . . . . . . .  
5 5 - 5 9  . . . . . . . . . . .  
6 0 - 6 4  . . . . . . . . . . .  
6 5 - 6 9  . . . . . . . . . . .  
7 0 - 7 4  . . . . . . . . . . .  
7 5 - 7 9  . . . . . . . . . . .  
8 0 - 8 4  . . . . . . . . . . .  
8 5 - 8 9  . . . . . . . . . . .  
9 0 - 9 4  . . . . . . . . . . .  
95 and  over  . . . .  

Total  . . . . . . . . . . . .  

12,954.05 
98,543.55 

266 ,539 .13  
459 ,959 .55  
419 ,417 .07  
323 ,386 .64  
182,107.36 

77,694.61 
22,917.48 

4 ,591.59  

13,332.88 
44 ,639 .90  

120,548.51 
217 ,015 .35  
204 ,048 .15  
165,171.76 
104,888.26 
48 ,732 .30  
15,119.98 
3 ,389.68  

3.13 
1.73 
1.39 
1.17 
1 . t l  
1.08 
1.04 
1.04 
1.08 
1.00 

1.12 
0.94 
0.77 
0.64 
0.61 
0.62 
0.64 
0.69 
0.81 
0.84 

1,868,111.03 936 ,886 .77  1.10 0.66 

Income 

0.36 
0.54 
0.55 
0.55 
0.55 
0.57 
0.61 
0.66 
0.75 
0.84 

0.60 

Under  55 . . . . . . .  
5 5 - 5 9  . . . . . . . . . . .  
6 0 - 6 4  . . . . . . . . . . .  
6 5 - 6 9  . . . . . . . . . . .  
7 0 - 7 4  . . . . . . . . . . .  
7 5 - 7 9  . . . . . . . . . . .  
8 0 - 8 4  . . . . . . . . . . .  
8 5 - 8 9  . . . . . . . . . . .  
9 0 - 9 4  . . . . . . . . . . .  
95 and  over  . . . .  

Total  . . . . . . . . . . . .  

$ 89,576,031 
492 ,729 ,610  

1,481,304,921 
2 ,115 ,033 ,150  
1 ,509,192,137 

899 ,019 ,146  
423 ,395 ,815  
151,960,116 

39 ,959 ,572  
6 ,783 ,444  

$7 ,208 ,953 ,942  

$ 38 ,911,125 2.24 
125,354,341 1.33 
334 ,794 ,768  1.16 
523 ,283 ,662  1.02 
386 ,362 ,987  0.99 
246 ,316 ,774  0.97 
130,733,495 0.99 
52 ,871,823 1.02 
14,851,151 1.06 

3 ,217,123 0.91 

$1 ,856,697,251 1.02 

1.76 
0.86 
0.68 
0.60 
0.57 
0 .59 
0.62 
0.67 
0.84 
0.76 

0.63 

*Expec ted  deaths for  bo th  males  and  females  us ing  ma le  mortal i ty .  

0.79 
0.65 
0.58 
0.59 
0.57 
0 .60 
0.63 
0.66 

0 . 7 9  
0.83 

0.62 
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TABLE 16 

EXPERIENCE BY GUARANTEED STATUS IEOR CALENDAR-YEAR I989 
EXPECTED MORTALITY BASIS t983 GROUP ANNUITY MORTALITY 

Attained Age 

Guaranteed Nonguaranteed Total 

Exposure Ratio Exposure [ A/E Ratio Exposure A/E Ratio 
E 

Male Lives 

Under 55 . . . .  
55 59 . . . . . . . .  
50-64 . . . . . . . .  
55-69 . . . . . . . .  
70-74 . . . . . . . .  
75-79 . . . . . . . .  
~0-84 . . . . . . . .  
~5 89 . . . . . . . . . .  
)0 -94  . . . . . . . . . .  
)5 and over ... 

Fotai . . . . . . . . . . .  

Under 55 . . . . . .  7 $ 

3,874.45 
25,643.49 
74,626.16 

142,796.67 
139,695. l i  
107,448.45 

59,996.24 
24,739.53 

6,949.78 
i ,338.42 

587,I08.30 

24,996,798 
130,152,206 

2.70 
1.57 
i.41 
t. I6 
1.12 
1.07 
i .04 
i .04 
i.11 
i .05 

!.10 

2.54 
! .24 

1,682.60 3.54 
19,524.11 1.93 
45~722.68 1.44 
58,426.90 1.28 
41,027.89 1.11 
26,849.43 1.09 
12,527.98 1.09 
4,932.61 0.99 
1,295.56 i.21 

2!9 .89 1.03 

2i2,209.65 

Male Income 

1.17 

$ 16,037,239 2.58 
55 59 . . . . . . . . . . .  I 94,852,739 !.49 
60-64 . . . . . . . . . . .  [ 386,260,370 i.17 288 ,439019  1.22 
65-69 . . . . . . . . . . .  i 638,574,465 0.98 307,424,026 ~ 1.12 
70 74.. . . . . . . . . . .  i 4-841556,3!4 0.97 172,702,4-87 1.03 
75-79 . . . . . . . . . . .  [ 293 ,7I I ,005  i 0.96 90,834.,576 1.01 
80-84-. . . . . . . . . . .  i 1391884,907 0 99 i 35,112,944 1./12 
85-89 . . . . . . . . . . .  [ 49"!05 681 1.09 1 111471,7691 0.90 
90 94 . . . . . . . . . . .  [ 121004-1641 1.20 i 2,678,954 t . lX 
95 and over  . . . .  . 21150,060 I 0.93 i 337,845 I 0.85 

Tots .. . . . . . . . . . .  l s2 l 7 7  

5,557.05 
45,167.60 

120,348.84 
201,223.57 
180,723.00 
134.,297.88 

72,524.22 
29,672.14 

8,245.34 
1,558.31 

799,317.95 

$ 41,034,037 
225,004,945 
674,699,389 
945,998,492 
657,258,80l  
384.,545,580 
174,997,851 

60,577,450 
14,683,594 
2,487,905 

2.96 
1.73 
1.42 
1.20 
l . l l  
1.08 
1.04 
1.03 
1.12 
1.05 

1.11 

2.55 
1.35 
1.19 
1.02 
0.98 
0.97 
1.00 
1.05 
1.19 
0.92 

$3,181,288,045 1.03 
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T A B L E  17 

EXPERrENCE BY GUARANTEED STATUS FOR CALENDAR-YEAR 1989 
EXPECTED MORTALITY BASIS--1983  GROUP ANNUITY MORTALITY 

Attained Age 

J n d e r  55 . . . . . .  
35-59  . . . . . . . . . .  
50-64  . . . . . . . . . .  
55-69  . . . . . . . . . .  
70 -74  . . . . . . . . . .  
75 -79  . . . . . . . . . .  
~0-84  . . . . . . . . . .  
~5 89 . . . . . . . . . .  
) 0 - 9 4  . . . . . . . . . . .  
75 and  over  . . . .  

Fotal . . . . . . . . . . . .  

Guaranteed Nonguatanteed Total 

Exposure A/E Ratio Exposure [ AzE Ratio Exposure A/E Ratio 
i 

4 , 7 t 8 . 6 2  
14,070.29 
39,909.39 
74,540.53 
73 ,161 .97  
59,363.17 
35,696.37 
15,230.89 

4 ,360.09  
989.51 

Under 55 . . . . . . .  
5 5 - 5 9  . . . . . . . . . .  
6 0 - 6 4  . . . . . . . . . .  
6 5 - 6 9  . . . . . . . . . .  
7 0 - 7 4  . . . . . . . . . .  
7 5 - 7 9  . . . . . . . . . .  
8 0 - 8 4  . . . . . . . . . .  
8 5 - 8 9  . . . . . . . . . .  
9 0 - 9 4  . . . . . . . . . . .  
95 and  over  . . . .  

322 ,040.83  

$ 15,445,862 
42 ,877 ,339  

110,361,075 
176,968,155 
134,927,010 

87,920,771 
43 ,979,301 
16,124,851 
4 ,250 ,719  

894,707 

Female Lives 

2.08 1,056.83 2.68 
2.10 5,718.61 2.19 
1.72 13,403~59 1.57 
1.45 19,804.96 1.58 
1.27 14,854.90 1.26 
1.11 10,744.31 1.06 
1.08 6 ,224.70  1.14 
1.12 2 ,801 .04  1.06 
1.26 754 .00  1.10 
0 .96 148.41 1.10 

1.19 75,511.35 1.21 

Female Income 

2.51 S 2 ,967 ,982  2.15 
2.03 15,608,725 2.53 
1.50 42 ,885 ,316  1.50 
1.28 55 ,618 ,746  1.48 
1.20 31 ,266 ,859  1.16 
1.07 18,478,466 1.03 
1.08 9 ,066,156 1.14 
1.10 3 ,505,797 1.05 
1.30 962 ,494  1.25 
0.84 262 ,034  0.43 

1.17 $180 ,622 ,574  1.21 Total . . . . . . . . . . . .  $633 ,749 ,790  

5 ,775.45  2 .20 
19,788.90 2.13 
53,312.98 1.68 
94 ,345 .49  1.47 
88,016.87 1.27 
70,107.48 1.10 
41 ,921 .07  1.09 
18,031.93 1.11 

5 ,114.09 1.23 
1,137.92 0.98 

397 ,552 .18  1.19 

$ 18,413,844 2.45 
58 ,486 ,064  2.17 

153,246,391 1.50 
232,586,901 1.33 
166,193,869 1.19 
106,399,237 1.06 

53 ,045,457 1.09 
19,630,647 1.09 

5 ,213,212 1.29 
1 ,156,742 0.72 

$814 ,372 ,364  1.18 
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TABLE !8 

EXPERIENCE BN GUARANTEED STATUS FOR CALENDAR-YEAR 1990 
EXPECTED MORTAL1T'," BASlS---1983 GROUP ANNUITY MORTALITY 

Attained Ago 

U n d e r 5 5  . . . . . .  :l 
55 59 . . . . . . . .  
50-64 . . . . . . . . . . .  
55-69 . . . . . . . .  
70 74 . . . . . . . .  
75-79 . . . . . . . .  
~0-84 . . . . . . . .  
~5--89 . . . . . . . .  
:)0-94 . . . . . . . .  
35 and over . 

Fotal . . . . . . . . . . .  

Guaranteed Noaguaranteed Total 

Exposure A/E Ratio Exposure A/E Ratio Exposure 

i 

4,941.05 3.15 
31,333.87 1.52 
94,193.68 ].34 

185,896.2! 1.15 
190,676.29 1.09 
i56,423.36 1.08 
93,495.26 i .03 
41,536.87 1.05 
12,676.58 1.08 
2,642.13 0.99 

8i3,815.30 1.08 

Under 55 . . . . . .  
55 59 . . . . . . . . . .  
60-64-. . . . . . . . . .  
65 69 . . . . . . . .  
70-7.4.. . . . . . . .  
75-79 . . . . . . . . .  
8 0 - 8 4 .  . . . . . . . .  i 
85 89 . . . . . . . . .  
9 0  9 4 - .  . . . . . . . .  

95 and over  . . . .  

Total . . . . . . . . . . . .  

$ 27,185,428 i .42 
155,545,093 i .27 
463,637,921 i . i 3  
780,549,690 i .00 
643,193,938 0.97 
402,647,903 0.97 
202,328,168 0.97 

76,816,594 i.01 
21,065,789 i.02 

3.589,374- 0.98 

$2,776,559,899 0.99 

Male Lives 

2,455.95 
22,042.08 
5t,996.61 
72,839.77 
48,017.78 
32,665.40 
16,087.88 

6,485.60 
i ,995.56 

391.I5  

254,977.78 

Male Income 

3.50 7,397.00 
1.89 53,375.95 
1.40 146,190.29 
1.i5 258,735.98 
1.21 238,694.07 
1.09 189,088.76 
1.05 109,583.14 
! .03 48,022.47 
0.91 14,672.14 
0.84 3,033.28 

1.14 1,068,793.08 

$ 2i ,356,565 2.71 $ 48,541,994 
112,!79,57I 1.37 267,724,664 
342,967£1 i 1.15 806,605,532 
388,484,968 1.06 1,169,034,659 
208,739~398 1.04 851,933,336 
i 1 i ,825,663 1.01 514,473,566 
46,069,795 !.04 248,397,964 
!4,566,073 0.98 91,382,666 
4,210,189 0.81 25,275,978 

706, t65 0.55 4,295,539 

S 1,25 t, 105,998 1.05 $4,027,665,897 

A:E Ratio 

3.26 
1.73 
1.36 
1.15 
1.12 
1.08 
1.03 
1.05 
1.05 
0.97 

1.09 

1.97 
1.31 
1.14 
1.02 
0.99 
0.97 
0.98 
1.00 
0.99 
0.90 

1.0I 
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'TABLE 19 

EXPERIENCE BY GUARANTEED STATUS FOR CALENDAR-YEAR 1990 
EXPECTED MORTALITY BASIS--1983 GROUP ANNUITY MORTALITY 

Attained Age 

Guaranteed Nonguaranteed 

Exposure [ A/E Rat io  Exposure A/E Ratio 
1 

Female Lives 

5,364.69 3.43 2,192.74 2.11 
16,955.14 2.11 7,895.86 2.22 
49,374.15 1.60 17,861.38 1.70 
95,535.27 1.45 27,134.59 1.37 
96,865.85 1.23 19,165.43 1.24 
81,283.23 1.10 13,781.05 1.09 
54,451.23 1.07 8,515.96 1.13 
26,554.60 1.10 4,145.77 1.13 

8,535.47 1.13 1,470.42 1.04 
1,977.14 1.00 274.62 0.97 

436,896.77 1.15 102,437.82 1.19 

Female Ineome 

S 15,651,198 6.85 $ 4,846,083 2.44 
46,232,278 1.86 20,635,999 1.60 

128,082,835 1 . 4 1  53,465,542 1.45 
219,780,863 1.36 70,915,898 1.40 
179,386,247 1.13 40,782,871 1.21 
116,394,622 1.05 23,522,914 0.97 
65,396,914 1.03 12,29i,125 1.08 
28,407,545 1.05 4,833,631 1.16 

8,147,583 1.14 1,49(I,355 1.11 
1,729,189 0.99 331,193 0.85 

$809,209,275 1.13 $233,115,611 1.18 

Under 55 . . . . . . .  
55-59 . . . . . . . . . . .  
60-64 . . . . . . . . . . .  ] 
65--69 . . . . . . . . . . .  
70-74 . . . . . . . . . . .  
75-79 . . . . . . . . . . .  
80-84 . . . . . . . . . . .  
85-89 . . . . . . . . . . .  [ 
90-94 . . . . . . . . . . .  [ 
95 and over . . . .  ] 

I 

Total . . . . . . . . . . . .  

Under 55 . . . . . . .  l 
55-59 . . . . . . . . . . .  
60-64 . . . . . . . . . . .  
65-69 . . . . . . . . . . .  
70-74 . . . . . . . . . . .  
75-79 . . . . . . . . . . .  
80-84 . . . . . . . . . . .  
85-89 . . . . . . . . . . .  
90-94 . . . . . . . . . . .  
95 and over . . . .  

Total . . . . . . . . . . . .  

Total 

Exposure I A/E Ratio 

7,557.43 3.03 
24,851.00 2.15 
67,235.53 1.63 

122,669.86 1.44 
116,031.28 1.23 
95,064.28 1.10 
62,967.19 1.08 
30,700.37 1.10 
10,005.89 1.11 
2,251.76 0.99 

539,334.59 1.16 

$ 20,497,281 5.76 
66,868,277 1.78 

181,548,377 1.42 
290,696,761 1.37 
220,169,118 1.15 
139,917,537 1.04 
77,688,039 1.04 
33,241,176 1.07 

9,637,938 1.13 
2,060,382 0.97 

$i,042,324,887 1.14 
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TABLE 20 

EXPERIENCE BY (~UARANTE [11 STATUS I.OR CALIiNI)AR-YEARS 1989 AND I990 
EXPECTED N'~ORTAI. fY BASIS --1983 G a o u v  ANNUITY MORTALITY 

(iuarantoed [ NongL:aralltccd Total 

At aincd Age ~xpostllC 

Under 55 . . . . . . .  
55 59 . . . . . . . . . . .  
60-64  . . . . . . . . . . .  
65 6 9  . . . . . . . . . . .  

70 74 . . . . . . . . . . .  
75--79 . . . . . . . . . . .  
80-84  . . . . . . . . . . .  
85 89 . . . . . . . . . . .  
90-94- . . . . . . . . . . .  
9 5  and over . . . .  

Tota! . . . . . . . . . . . .  

8,815.50 
56,977.36 

!68~819.84 
328,692.88 
330,371.40 
263,871.81 
153,491.50 

66,276.40 
i9,626.36 

3,980.55 

1,400,923.60 

i A/E Ratio I Exposure A/E Ratio Expostlre A/E Ratio 

Male Lives 

4, i38.55 
4 i ,566.19 
97,7!9.29 

131,266.67 
89,045.67 
59,514.83 
28,615.86 
11,41g.2i 
3,291.12 

611.04 

2.95 
!.60 
1.37 
1.15 
1.10 
1 .(18 
1.03 
1.115 
i .09 
i.01 

i .09 467,I87.43 

Male ItlCOtlle 

3.52 
1.91 
1.4.2 
1.21 
1.17 
1.09 
1.07 
1.01 
1.03 
0.91 

1.15 

12,954.05 3.13 
98,543.55 1.73 

266,539.13 1.39 
459,959.55 1.17 
419,417.07 1 . i t  
323,386.64 1.08 
182,107.36 t .04 
77,694.61 1.04 
22,917.48 1.08 

4,591.59 1.00 

1,868,111.03 1.10 

Under 55 . . . . . . .  
55-59  . . . . . . . . . . .  
60 64 . . . . . . . . . . .  
65 69 . . . . . . . . . . .  
70 74 . . . . . . . . . . .  
75-79  . . . . . . . . . .  
80--84 . . . . . . . . . .  
85 89 . . . . . . . . . . .  
90-94  . . . . . . . . . . .  
95 and over . . . .  

Total . . . . . . . . . . . .  

$ 52,I82,226 
285,697,299 
849,898,291 

1,419,124,!55 
I ,I27,750,252 

696,358,908 
342,213,076 
i25,922,274 

33,070,430 
5,739A34 

$4,937,956,345 

!.96 
i .26 
!.15 
0.99 
0.97 
0.96 
0.98 
1.04- 
1.09 
0.96 

1.00 

$ 37,393,805 2.65 
2117,032,3 ! 0 1.4.3 
631,406,630 1.i8 
695,908,995 1.08 
381,44!,885 1.03 
21/2,660,238 1.01 

81,182,739 1.03 423,395,815 
26,037,842 0.94 

6,889,142 0.93 
1,044,010 0.64- 

$2,270,997,597 1.06 I $7,208,953,942 

$ 89,576,03I 2.24 
492,729,610 1.33 

1,481,304,921 1.I6 
2,115,033,150 1.02 
1,509,i92,137 0.99 

899,019,146 0.97 
0.99 

151,960,116 1.02 
39,959,572 1.06 

6,783,444 0.9I 

1.02 
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TABLE 21 

EXPERIENCE BY GUARANTEED STATUS FOR CALENDAR-YEARS 1989 AND 1990 
EXPECTED MORTALITY BASIS--1983 GROUP ANNUITY MORTALITY 

Attained Age 

Under 55 . . . . . .  
55-59 . . . . . . . . . .  
50--64 . . . . . . . . . .  
55-69 . . . . . . . . . . .  
70-74 . . . . . . . . . . .  

75-79 . . . . . . . . . . .  
~0-84 . . . . . . . . . . .  
35-89 . . . . . . . . . . .  
~0-94 . . . . . . . . . . .  
~5 and over . . . .  

Fotal . . . . . . . . . . . .  

Guaranteed Nonguaranteed Total 

Exposure A/E Ratio Exposure A/E Ratio Exposure A/E Ratio 

Female Lives 

10,083.31 
31,025.43 
89,283.54 

170,075.80 
170,027.82 
140,646.40 
90,147.60 
41,785.49 
12,895.56 
2,966.65 

Under 55 . . . . . . .  
55-59 . . . . . . . . . . .  
50-64 . . . . . . . . . . .  
55-69 . . . . . . . . . . .  
70-74 . . . . . . . . . . .  
75-79 . . . . . . . . . . .  
~0-84 . . . . . . . . . . .  
35-89 . . . . . . . . . . .  
~0-94 . . . . . . . . . . .  
~5 and over .... 

total  . . . . . . . . . . . .  

758,937.60 

S 31,097,060 
89,109,617 

238,443,910 
396,749,018 
314,313,258 
204,315,393 
109,376,215 
44,532,395 
12,398,302 
2,623,896 

$1,442,959,065 

2.80 3,249.57 2.30 
2.10 13,614.47 2.21 
1.65 31,264.97 1.64 
1.45 46,939.55 1.46 
t.25 34,020.33 t.25 
1 . 1 1  24,525.36 1.08 
1.07 14,740.66 1.13 
1.11 6,94.6.81 1.10 
1.17 2,224.42 1.06 
0.99 423.03 1.01 

1.17 177,949.17 1.20 

Female Income 

4.66 $ 7,814,065 2.33 
t .94 36,244,724 2.00 
1.45 96,350,858 1.47 
1.32 126,534,644 1.43 
1.16 72,049,730 1.19 
1.06 42,001,381 1.00 
1.05 21,357,280 1.11 
1.07 8,339,428 1.12 
1.19 2,452,849 1.17 
0.94 593,227 0.63 

1.15 $413,738,t86 1.19 

13,332.88 2.67 
44,639.90 2.14 

120,548.51 1.65 
217,015.35 1.45 
204,048.15 1.25 
165,171.76 1.10 
104,888.26 1.08 
48,732.30 1.11 
15,119.98 1.15 

3,389.68 0.99 

936,886.77 1.17 

$ 38,911,125 4. t8 
125,354,341 1.96 
334,794,768 1.46 
523,283,662 1.35 
386,362,987 1.17 
246,316,774 1.05 
130,733,495 1.06 
52,871,823 1.08 
14,851,151 1.19 
3,217,123 0.87 

$1,856,697,251 1.16 



30 1993-94 TSA REPORTS 

TABLE 22 

SUMMARY OF GROUP ANNUITY MORTALIT~ EXPERIENCE BY MALE LIVES 
EXPECTED MORTALITY BASIS--1983 GROUP ANNUITY MORTALITY 

Total 

By Retirement Class 
Prior to NRD 
On/After NRD 
No Stated NRD 
Past NRD/No Payment 

By Benefit Class 
Lif~e 
Life and Certain 
Modified Cash Refund 

By Survivor Class 
Singlc Life 
Joint Life 

By Years Since Retirement 
0- i  
2 5  
6 I0 
I1+ 

By Attained Age 
Under 55 

1989 

Exposure j A/E Ratio 

799,3!8 ] 1.11 

266,429 
226,436 
30! ,7i0 

4,74.3 

555,798 
i!2,665 
130,855 

60i , i47 
198,17I 

100,429 
270,120 
184,720 
244,048 

5,557 

1.45 
0.97 
! .05 
1.06 

1.I7 
i .03 
0.98 

1.14 
1.01 

1.26 
i.17 
1.11 
1.08 

2.96 
55-59 
60-64 
65 69 
70-74 
75 79 
80 84 
85 89 
90 94 
95 and over 

Comparison of  Femaie/ 
Male 

4.5,!68 1.73 
120,349 t.4.2 
20i,224 1.20 
180,723 1.I1 
134,298 1.08 
72,524 1.04 
29:672 !.03 

8,245 i.12 
1,558 !.05 

0.60 

1990 

Exposure 

i,068,793 

637,189 
216,908 
172,284 
42,41 I 

840,675 
113,545 
114,572 

878,323 
190,470 

122,943 
309,703 
268,49t 
367,656 

7,397 
53,376 

146,190 
258,736 
238,694 
I89,089 
109,583 
48,022 
14,672 
3,033 

A/E Ratio 

1.09 

1.14 
1.04 
1.08 
1.03 

1.10 
1.11 
1.01 

1.10 
1.08 

1.19 
1.08 
1.12 
1.08 

3.26 
1.73 
1.36 
1.I5 
1.I2 
t .08 
1.03 
1.05 
i .05 
0.97 

0.60 

Change in 
A/E Ratios 

-0 .02  

-0 .31 
0.07 
0.03 

-0 .03  

-0 .07  
0.08 
0.03 

-0 .04  
0.07 

-0 .07  
-0 .09  

0.01 
0.00 

0.30 
0.00 

-0 .06  
-0 .05  

0.0I 
0.00 

-0 .01  
0.02 

-0 .07  
-0 .08  

0.00 
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TABLE 23 

SUMMARY OF GROUP ANNUITY MORTALITY EXPERIENCE BY MALE INCOME 
EXPECTED MORTALITY BASIS--1983 GROUP ANNUITY MORTALITY 

1989 1990 

Exposure AlE Ratio Exposure 

rotal $3,181,288,045 1.03 $4,027,665,897 
By Retirement Class 

Prior to NRD $1,001,429,714 1.27 $2,460,870,743 
On/After NRD 765,718,683 0 . 9 1  628,399,095 I 
No Stated NRD 1,398,855,085 0 . 9 9  781,133,714 
Past NRD/No Payment 15,284,564 0 . 8 8  157,262,345 

By Benefit Class $3,237,580,513 Life $2,365,458,420 1.05 
Life and Certain 380,994,438 1 . 0 1  423,933,793 ! 
Modified Cash Refund 434,835,188 0 . 9 3  366,151,5911 

By Survivor Class 
Single Life $2,097,352,473 t.07 $3,027,654,835 
Joint Life 1,083,935,572 0 . 9 3  1,000,011,062 

By Years Since Retirement 
0-1 
2-5 
6-10 
11+ 

By Attained Age 
Under 55 
55-59 

i$ 540,963,449 
1,380,730,523 

648,074,270 
611,519,803 

41,034,037 
225,004,945 

1.07 $ 628,312,494 
1 .05  1,581,418,789 
1 . 0 0  989,182,333 
1 . 0 2  828,752,281 

2.55 $ 48,541,994 
1 . 3 5  267,724,664 
1 . 1 9  806,605,532 
1 .02  1,169,034,659 
0 . 9 8  851,933,336 
0.97 514,473,566 
1 . 0 0  248,397,964 
1 . 0 5  91,382,666 
1 . 1 9  25,275,978 
0.92 4,295,539 
0.62 

60-64 
65-69 
70-74 
75-79 
80-84 
85-89 
90-94 
95 and over 

Comparison of Female/ 
Male 

674,699,389 
945,998,492 
657,258,801 
384,545,580 
174,997,851 
60,577,450 
14,683,594 
2,487,905 

A,'E Ratio 

1.01 

1.04 
1.00 
0.98 
0.88 

1.01 
1.05 
0.96 

1.02 
0.97 

1.04 
0.96 
1.03 
1.02 

1.97 
1.31 
1.14 
1.02 
0.99 
0.97 
0.98 
1.00 
0.99 
0.90 
0.62 

Change in 
AlE Ratios 

- 0.02 

-0.23 
0.09 

-0.01 
0.00 

- 0 .04 
0.04 
0.03 

-0.05 
0.04 

-0.03 
-0.09 

0.03 
0.00 

-0.58 
-0.04 
-0.05 

0.00 
0.01 
0.00 

-0.02 
-0.05 
-0.20 
-0.02 

0.00 
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TABLE 24 

SUMMARY OF GROUP ANNUITY ~'~ORTALITY EXPERIENCE BY FEMALE LIVES 

EXPECTED MORTALITY BASIS----1983 GROUP ANNUITY MORTALITY 

1989 I990 

Ex~)osurc A/E Ratio Exposure 

Total 397,552 1.I9 539,335 
By Retirement Class 

Prior to NRD 1 t6,674 1.68 279,898 
Or~,'Al'~er NRD 132,274 1.04 i 12,534 
No Stated NRD t44,313 I. 13 109,943 
Past NRD/No Payment 4,292 1.02 36,959 

By Be13efit Class 
Life 282,808 1.22 424,267 
Life and Certain 49,460 1.18 54,675 
Modified Cash Refund 65,284- 1.t0 60,393 

By Survivor Class i 
Single Life 365,876 i i.20 507,061 
Joint Life 31,676 j 0.85 32,273 

By Years Since Retirement 
0-1 52,745 1.34 66,214 
2 5 !35,466 1.30 156,162 
6-10 86,097 1.21 126,583 
I 1+ /23,244 i.13 190,375 

By Attained Age 
Under 55 
55-59 
60-64 
65-69 
70-74 
75 79 
80-84 
85-89 
90 94 
95 and over 

5~775 
1%789 
53,313 
94,345 
88,017 
70oi07 
41,92! 
18,032 
5~114 
I,I38 

2.20 
2.13 
1.68 
1.47 
1.27 
1.10 
1.09 
1.11 
i .23 
0.98 

7~557 
24,851 
67,236 

I22,670 
116,031 
95,064 
62,967 
30,700 
I0,006 
2,252 

Change in 
A/E Ratios 

-0.03 

-0.48 
0.06 
0.03 
0.07 

-0.07 
0.05 
0.05 

-0.04 
0.14 

-0.16 
-0.07 

0.05 
-0.02 

0.83 
0.02 

-0.05 
-0.03 
-0.04 

0.00 
-0 .0i  
-0.01 
-0.12 

0.01 
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TABLE 25 

SUMMARY OF GROUP ANNUITY MORTALITY EXPERIENCE BY FEMALE INCOME 
EXPECTED MORTALITY BASIS--1983 GROUP ANNUITY MORTALITY 

1989 ! 1990 

Exposure ,~E Ratio Exposure 

Total $814,372,364 1.18 $1,042,324,887 

By Retirement Class 
P, rior to NRD $246,085,435 1.64 I $ 530,010,391 
OrdAffer NRD 224,067,935 1.02 193,256,711 
No Stated NRD 335,528,870 1 . 1 5  247,360,111 
Past NRD/No Payment 8,690,124 0.67 ! 71,697,674 

By Benefit Class 
Life 
Life and Certain 
Modified Cash Refund 

$608,803,586 
91,799,267 

113,769,511 

By Survivor Class 
Single Life $715,766,803 
Joint Life 98,605,561 

By Years Since Retirement 
0-1 
2-5 
6-10 
11+ 

By Attained Age 

S150,356,743 
352,895,354 
155,204,716 
155,915,551 

1.20 
1.t6 
1.11 

1.20 
0.89 

1.26 
1.26 
1.17 
1.I0 

$ 827,350,465 
101,789,121 
113,185,302 

$ 938,721,098 
103,603,789 

$ 174,568,948 
408,737,293 
235,004,956 
224,013,690 

Under 55 
55-59 
60-64 
65-69 
70-74 
75-79 
80-84 
85-89 
90-94 
95 and over 

$ 18,413,844 
58,486,064 

153,246,391 
232,586,901 
166,193,869 
106,399,237 
53,045,457 
19,630,647 
5,213,212 
1,156,742 

2.45 
2.17 
1.50 
1.33 
1.19 
1.06 
1.09 
1.09 
1.29 
0.72 

$ 20,497,281 
66,868,277 

181,548,377 
290,696,761 
220,169,118 
139,917,537 
77,688,039 
33,241,176 

9,637,938 
2,060,382 

AiE Ratio 

1.14 

1.17 
1.08 
1.17 
1.09 

1,13 
1.20 
1.17 

1.16 
0.87 

1.24 
1.15 
1.23 
1.08 

5.76 
1.78 
1.42 
1.37 
1.15 
1.04 
1.04 
1.07 
1.13 
0.97 

Change in 
A/E Ratios 

--0.04 

--0.47 
0.06 
0.02 
0.42 

--0.07 
0.04 
0.06 

--0.04 
--0.02 

--0.02 
-0 . I1  

0,06 
-0.02 

3.31 
-0.39 
-0.08 

0.04 
- 0 .04 
-0.02 
- 0.05 
-0.02 
-0.16 

0.25 
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TABLE 26 

COMPARISON OF i989-90 WITH i987 88 GROUP ANNUITY MORTALITY EXPERIENCE 
B Y  MALE LIVES 

EXPE(TED ~/[ORFAIATY ~ASIS-- 1983 GROUP ANNUITY MORTALITY 

1987-88 

Exposure A/E Ratio 

Total 1,598,503 1.18 

By Retirement Class 
Prior to NRD 565,518 i.2i 
On/After NRD 582,148 i. ! 3 
No Stated NRD 445:970 1.22 
Past NRD/No Payment 4,867 1.06 

By Benefit Ciass 
Life 1,056,808 i.20 
Life and Certain 261,926 i. 16 
Modified Cash RefPand 279,769 i.I ] 

By Survivor Class 
Single Life 
Joint Life 

By Years Since Retirement 
0-!  
2-5 
6 I0 
11+ 

By Attained Age 

1,207,275 
391,227 

212,45i 
462,277 
404,913 
5i8,861 

1.18 
1.15 

.29 
2.21 
i .20 
1.15 

Exposure - 

1,868,111 1.10 I 

903,618 1.22 
443,344 i .00 
473,994 1.06 

47,155 1.03 

1,396,473 1.i3 
226,210 1.07 
24.5,427 0.99 

1,479,470 !.11 
388,641 1.04 

223,372 1.22 
579,823 1.12 
453,211 1.11 
6I 1,704 1.08 

12,954 3.i3 
98,544 1.73 

266,539 t.39 
459,960 1.17 
419,417 i.11 
323°387 1.08 
182,107 1.04 
77,695 1.04 
22,917 1.08 

4,592 1.00 

, 0.60 

Under 55 
55-59 
60-64 
65-69 
70 74 
75 79 
80 84 
85-89 
90-94 
95 and over 

10,821 3.35 
84,656 i .88 

226,293 1.4.7 
398,305 !25  
377,359 i.2! 
274,9i8 i.15 
146,696 1.10 
59,523 1.08 
!6,83i 1.12 
3,103 i.13 

0.60 Comparison of  FemaIe/ 
Male 

Change 
in A/E 
Ratios 

- 0 . 08  

0.01 
-0 .13  
-0 .16  
-0 .03  

- 0 . 0 7  
- 0 . 09  
-0 .12  

-0 .07  
-0 .11 

0.07 
-0 .09  
-0 .09  
-0 .07  

-0 .22  
--0.15 
-0 .08  
--0.08 
- 0 . 1 0  
--0.07 
-0 .06  
-0 .04  
-0 .04  
-0 .13  

0.00 
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TABLE 27 

COMPARISON OF 1989--90 WITH 1987-88 GROUP ANNUITY MORTALITY EXPERIENCE 
BY MALE INCOME 

EXPECTED MORTALITY BASIS--1983 GROUP ANNUITY MORTALITY 

total  

By Retirement Class 
Prior to NRD 
On/After NRD 
No Stated NRD 
Past NRD/No Payment 

By Benefit Class 
Life 
Life and Certain 
Modified Cash Refund 

By Survivor Class 
Single Life 
Joint Life 

By Years Since Retirement 
0-1 
2-5 
6-10 
11+ 

By Attained Age 
Under 55 
55-59 
60-64 
65-69 
70-74 
75-79 
80-84 
85-89 
90-94 
95 and over 

Comparison of Female/ 
Mate 

1987-88 1989-1990 

Exposure A/E Ratio Exposure AJE Ratio 

$5,386,269,151 1.07 $7,208,953,942 1.02 

$1,948,479,245 1.05 $3,462,300,457 1.09 
1,739,163,641 1.02 1,394,1t7,778 0.95 
1,685,579,855 1.15 2,179,988,799 0.99 

13,046,410 0.83 I72,546,909 0.88 

$3,755,046,205 1.07 $5,603,038,933 1.02 
785,257,259 1.07 804,928,231 1.03 
845,965,688 1.06 800,986,779 0.95 

$3,447,485,487 1.08 $5,125,007,308 1.04 
1,938,783,664 1.05 2,083,946,634 0.95 

$1,086,308,737 1.07 , $1,169,275,943 1.05 
1,935,669,662 1.05 2,962,149,312 1.00 
1,210,t25,802 1.09 1 ,637 ,256 ,603  1.02 
1,154,164,951 1.07 i 1,440,272,084 1.02 

$ 71,992,513 
374,691,572 

1,129,993,206 
1,562,841,935 
1,136,088,092 

668,902,444 
302,517,789 
107,986,227 
27,261,157 

3,994,215 

1.88 
1.51 
1 .20  
1 .06  
1 .06  
1 .06  
1 .02  
0.98 
1.07 
1.10 

0.62 

$ 89,576,031 2.24 
492,729,610 1.33 

1,481,304,921 1.16 
2,115,033,150 1.02 
1,509,192,t37 0.99 

899,019,146 0.97 
423,395,815 0.99 
151,960,116 1.02 
39,959,572 1.06 

6,783,444 0.91 

O.62 

Change 
in A/E 
Ratios 

--0.05 

0.04 
- 0 . 0 7  
- 0 . 1 6  

0.05 

-0 .05  
-0 .04  
-0 .11  

- 0 . 0 4  
- 0 . I 0  

- 0 . 0 2  
-0 .05  
-0 .07  
-0 .05  

0.36 
-0 .18  
- 0 . 0 4  
-0 .04  
-0 .07  
-0 .09  
-0 .03  

0.04 
-0 .01  
-0 .19  

0.00 
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TABLE 28 

COX4PARISON OI. i989--90 WI~H i987- 88 GROUP ANNUITY MORTALITY EXPERIENCE 
I¢Y FEMALE L/V~iS 

EXPECTED MORTA:ATY BASIS-1983 GaOUP ANNU57Y MORTALITY 

1987 88 

1Exposure A/E Ratio 

Total 730,001 i .26 

By Retirement Class 
Prior to NRD 
On/After NRD 
No Stated NRD 
Past NRD/No Payment 

227,764 
304,956 
i94,579 

2,70! 

!.38 
1.22 
1.25 
1.22 

By Benefit Class 
Lift., 495,673 1.26 
Life and Certain 99,949 1.28 
Modified Cash Refund 134,380 1.25 

By Survivor Class 
Single Life 688,597 i.25 
Joint Lif:e 41,404 i.43 

By Years Since Retirement 
0--I 98,692 1.37 
2-5 214,069 1.35 
6-10 172,08! i.31 
1 !+ 245,!59 i.2i 

By Attained Age 
Under 55 
55-59 
60-64 
65-69 
7 ~ 7 4  
75-79 
80 84 
85 89 
90-94 
95 and over 

6,899 4.60 
32,108 2.44 
93,057 1.85 

I74,060 1.53 
169,883 !.35 
132,630 i.16 
77;610 1.14 
32,275 1.22 

9,482 1.22 
!,986 i.04 

1989 [990 

Exposure A/E Ratio 

936,887 1.I7 

396,573 !.30 
244,808 1.07 
254,255 1.15 

41,25I 1.09 

707,074 1. I8 
104,135 1.20 
125,677 I. t2 -- 

872,937 I 1.18 
63,950 ~ 0 . 9 2  

118,959 | l . 2 5  
291,629 F 1.26 
212,680 / 1 . 2 4  
313,6i9 1.12 

13,333 2.67 
4d,640 2.14 

120,549 1.65 
217,015 1.45 
204,048 1.25 
165,172 1.I0 
I04,888 1.08 
48,732 1.il 
!5,120 i . t5 
3,39(t 0.99 

Change 
in A/E 
Ratios 

- 0 . 09  

-0 .08  
-0 .15  
- 0 . I 0  
-0 .13  

-0 .08  
-0.08 
-0 .13  

-0.07 
-0 .51  

-0 .12  
-0 .09  
-0 .07  
-0 .09  

-1 .93  
-0 .30  
-0 .20  
-0 .08  
-0 .10  
-0 .06  
- 0 . 0 6  
-0 .11 
-0 .07  

0.05 
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TABLE 29 

COMPARISON OV 1989--90 WITH 1987--88 GROUP ANNUITY MORTALITY EXPERIENCE 
BY FEMALE INCOME 

EXPECTED MORTALITY BASIS--1983 GROUP ANNUITY MORTALITY 

Total 

By Retirement Class 
Prior to NRD 
On/After NRD 
No Stated NRD 
Past NRD/No Payment 

By Benefit Class 
Life 
Life and Certain 
Modified Cash Refund 

By SurAvor Class 
Single Life 
Joint Life 

By Years Since Retirement 
0-1 
2-5 
6-I0 
11+ 

By Attained Age 

1987-88 

Exposure 

$1,227,245,686 

$ 417,953,888 
456,258,409 
347,928,640 

5,104,749 

$ 845,670,017 
167,363,711 
214,211,959 

$1,113,890,287 
113,355,400 

$ 260,806,591 
446,336,756 
253,684,929 
266,417,410 

A/E Ratio 

1.24 

1.39 
1.18 
1.24 
1.10 

1.23 
1.31 
1.21 

1.22 
1.50 

1.29 
1.37 
1.29 
1.14 

1989-1990 

Under 55 
55-59 
60-64 
65-69 
70-74 
75-79 
80-84 
85-89 
90-94 
95 and over 

20,011,087 
79,015,017 

225,866,801 
347,995,148 
262,953,677 
167,939,596 
83,021,563 
30,863,480 

8,000,t67 
1,579,150 

3.93 
2.13 
1.76 
1.40 
1.29 
1.13 
1.07 
1.18 
1.15 
0.8t 

Exposure A/E Ratio 

[ $1,856,697,251 1.16 

5 776,095,826 1.28 
417,324,646 1.05 
582,888,981 1.16 

80,387,798 1.05 
i 
$1,436,154,050 1.16 

i 193,588,388 1.18 
226,954,813 1.14 

$1,654,487,902 1.18 
202,209,349 0.88 

$ 324,925,691 1.25 
761,632,646 1.20 
390,209,672 1.20 
379,929,241 1.09 

38,911,125 4.18 
125,354,341 1.96 
334,794,768 1.46 
523,283,662 1.35 
386,362,987 1.17 
246,316,774 1.05 
130,733,495 1.06 
52,871,823 1.08 
14,851,151 1.19 
3,217,123 0.87 

Change 
in A/E 
Ratios 

--0.08 

--0.11 
--0.13 
--0.08 
--0.05 

-0.07 
-0.13 
-0.07 

-0.04 
-0.62 

-0.04 
-0.17 
-0.09 
-0.05 

0.25 
-0.17 
-0.30 
-0.05 
-0.12 
-0.08 
-0.01 
-0.10 

0.04 
0.06 



TABLE 30 

SUMMARY OF MORTALIIY IMPROVEMENT FOR MAI,I{ ILWIIS 
FOR C, ALI2NDAR-YEARS 1985 TO 199(/ 

[V, XPECTED MORTAI.ITY BASIS--i983 GROUP ANNUfFY MORTALITY 

_ A/E Ratio __ | 

1990 1989.._~ , ~ 8 ~ - [ - - - - - ~  I 1~7----~-~7777--~,  1990to 1989 ~ - -  1989to1988 ~1988 Attained Age 

Under 55 . . . . . .  3.26 2.96 " 3.73 ----2.9d: 2,8~-----2~--~ 3.97 
55 59 . . . . . . . . . .  1.73 1.73 1.96 1.80 1.89 | 2.04 
60-64. . . . . . . . . .  1.36 1.42 1.47 la7  1.50 [ 1.64 
65 69 . . . . . . . . . .  1.15 1.20 124 1127 1.25 | 1,39 
7 0 - - 7 4 ,  . . . . . . . . .  1.12 1.11 1120 1.22 1.13 / 1,31 
75 79 . . . . . . . . . . .  1.08 t.0~ 1.15 1.16 1.10 ~ 1.24 
80 84 . . . . . . . . . . .  1.03 1.04 1,10 1.10 .06 | 1 14 
85 89 . . . . . . . . . . .  1,05 1.03 1,07 1.09 0.99 | 1115 
9(/-94 . . . . . . . . . . .  1.05 1.12 1.10 1.14. 1,01 | 1.18 
95 and over .... 0.97 1.(/5 __ 1.17 -: 1.09_ 0 . 8 1 L  1.06 

Total . . . . . .  :.:. 1,09 1.11 1.17 .l__ 1,18 - . 1 ~  1-~7---- 

Male Income 
Under 5 5  . . . . . . .  1 . 9 7  2.55--1---1.76 2,02 -1.76 - - - - - ~ - -  0,228 
55 59 .... 1.3I 1.35 I 1.61 1.38 1.66 1.67 0.025 
60-64 . . . . . . . . . . .  1.14 1.i9 I 1.20 1.21 
65-69 . . . . . . . . . . .  1.02 1.02 1.06 1.06 
70 74 . . . . . . . . . . .  0.99 0.98 1.05 1.08 

Male Lives 

0.104 0.208 
-0.004 0.122 

0.043 0.034 
0,041 0.031 
0.000 0.071 

- 0.001 0.059 
0.010 0.0d6 

- 0.0 l 6 0.031 
0.060 -0.016 
0.071 0.108 

0.017 0.048 

1.19 1.28 0.046 
1.08 1.18 0.009 
1.02 1 . 1 9  -0.004 

75-79 . . . . . . . . . .  0.97 0 . 9 7 1 1 . 0 4  1.08 1.01 ilia /51/56; 
80 84 . . . . . . . . . .  0.98 1.00 I 1.01 1.03 1.03 1.03 0.015 
85-89 . . . . . . . . . .  1.00 1.05 I 0.99 0.97 0.93 1.05 0,050 
90-94 . . . . . . . . . .  0.99 1.19 / 1.03 1.11 1.00 1.21 0.167 
9 5  and over ... 0.90 0.92 _/ 1.13 1.07 0.78 1.09 0.020 

Total . . . . . . . .  1.01 1.03 _] 1.06 1.08 ---1.05 1 . 1 6  0.020 

0.448 
0.166 
0.004 
0.034 
0.058 
0.065 
0.012 

-0.064 
-0.147 

0.183 

0.030 

Alllltla] lnlplovcment Factors 

to 1987 1987 Io 1986 1986 t~ 19 Average 

0.272 
-0.094 

0.001 
0.029 
0.018 
0.008 
0.005 
(/.021 
0.031 

-0.073 

0.012 

0.033 
0.051 
0.018 

-0.015 
-0.079 
-0.052 

0.037 
0.096 

-0.123 
-0.348 

-0.053 

//.284 
0.073 
0.086 
0.096 
0.132 
0.117 
0.(/70 
0.139 
0.139 
0.236 

0.114 

0.017 
0.030 
0.036 
0.037 
0.028 
0.026 
0.019 
0.016 
0.018 

-0.001 

0.028 

0.127 
-0.168 

0.012 
-0.005 

0.035 
0.040 
0.022 

-0.022 
0.069 

-0.055 

0.016 

-0.150 
0.170 

-0.014 
0.021 

-0.057 
0.069 

-0.002 
-0.045 

-0.110 
0.376 

-0.028 

0.341 
(I.005 
0.065 
0.089 
0.140 
0.112 
0.001 
0.115 
0.173 
0.287 

0,096 

0.020 
0.039 
0.023 
0.030 
0.034 
0.029 
0.010 
0.007 
0.030 
0.012 

0.027 



TABLE 31 

SUMMARY OF MORTALITY IMPROVEMENT FOR FEMALE LIVES 

FOR CALENDAR-YEARS 1985 TO 1990 

EXPECTED MORTALITY B A S I S - - 1 9 8 3  GROUP ANNUITY MORTALITY 

Attained Age 

Under 55 . . . . . .  3.03 
55 59 . . . . . . . . . .  2.15 
60-64 . . . . . . . . . .  1.63 
65 69 . . . . . . . . . .  1.44 
70-74 . . . . . . . . . .  1.23 
75-79 . . . . . . . . . .  1.10 
80-84 . . . . . . . . . .  1.08 
85-89 . . . . . . . . . .  1.10 
9 0 ~ 4  . . . . . . . . . .  1.1 i 
95 and over ... 0.99 

Total . . . . . . . .  1.16 

iSnder 55 . . . . . .  5.76 
55 59 . . . . . . . . . .  1.78 
60-64 . . . . . . . . . .  1.42 
65-69 . . . . . . . . . .  1.37 
70-74 . . . . . . . . . .  1.15 
75-79 . . . . . . . . . .  1.04 
80 84 . . . . . . . . . .  1.04 
85-89 . . . . . . . . . .  1.07 
90N4 . . . . . . . . . .  1.13 
95 and over ... 0.97 

Total . . . . . . . . .  1.1"4_ 

AgE Ratio Annual innprovement Factors . . . .  

Female Lives 

2.20 3.71 5.73 3.96 3.64 U -0.379 0.408 
2.13 2.55 2.33 2.09 2.62 -0 .010 0.166 
1.68 1.82 1.87 1.74 2.06 I 0.032 0.078 
1.47 1.49 1.58 1.50 1.65 0.025 0.008 
1.27 1.38 1.32 1.30 1.40 I 0.032 0.077 
1.I0 1.16 1./6 1.13 1.24 0.005 0.045 
1.09 t.14 1.14 1.06 1.18 i 0.009 0.046 
1.11 1.22 1.22 1.12 1.25 0.003 0.095 
1.23 1.20 1.25 1.16 I 24 0.098 -0 .030 
0.98 1.09 0.97 0.93 (/:90 -0.011 0.103 

1.19 1.26 1.26 1.2// 1.33 0.028 0.053 

r r 

2.45 3.72 4.27 2.13 
2.17 2.54 1.60 1.93 
1.50 1.48 2.12 1.66 
1.33 1.33 1.48 1.38 
1.19 1.32 1.26 1.25 
1.06 1.11 1.14 1.09 
1.09 1.10 1.03 1.02 
1.09 1.19 1.17 1.17 
1.29 1.10 1.21 1.17 
0.72 0.75 0.93 0.99_.___ - 

1.18 1.22 1.26 1.21 

Female Income 

2.25 -1 .352 
2.20 0.180 
1.71 0.050 
1.59 -0 .030  
1.42 0.033 
1.19 0.023 
1.08 0.052 
1.19 0.020 
1.30 0.122 
0.88 -0 .349 

1.32 0.031 

Arithmetic 
1986 to 1 9 8 5  Average 

0.352 
-0 .094 

/).028 
0.060 

-0.044 
0.004 

-0 .002 
-0.005 

0.040 
0.125 

0.003 

-0 .446 
-0.115 
-0 .077 
-0.055 

0.015 
-0.031 
-0.072 
-0 .082 
-0.077 
-0 .044 

- 0 . 0 5 0  

-0 .090 
0.203 
0.154 
0.094 
0.074 
0.090 
0.098 
0.104 
0.069 

-0.035 

0.096 

0.031 
0.030 
0.043 
0.026 
0.025 
0.023 
0.016 
0.023 
0.020 

-0 .022  

0.026 

0.342 
0.148 

-0.016 
-0.001 

0.101 
0.040 
0.006 
0.088 

-0.171 
0.044 

0.129 
-0.590 

0.302 
0.104 

-0.050 
0.031 

-0 .069 
-0.021 

0.086 
0.192 

- l . 0 0 2  
0.173 

-0 .272 
-0.076 
-0.005 
-0 .046 

0.005 
-0 .000 
-0.035 
-0.031 

0.051 
0.123 
0.025 
0.136 
0.116 
0.076 
0.052 
0.014 
0.105 

-0.020 

0.366 
0.007 
0.018 
0.026 
O.039 
0.025 
0.007 
0.020 
0.021 
0.033 

0.035 0.027 -0.041 0.086 0.027 
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