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MORTALITY UNDER STRUCTURED SETTLEMENT ANNUITIES 
FOR 1990-93 

STRUCTURED SETTLEMENT VALUATION TASK FORCE* 

BACKGROUND 

This is the second study of intercompany mortality experience under struc- 
tured settlement annuities. The first study, published in the 1991-92 TSA Re- 
ports, included experience through calendar year 1989. This study examines 
experience through calendar year 1993 and includes a larger contribution of data 
than the first study. For experience years prior to 1990, there is some overlap 
with the previous study. Most of the companies contributing to this study had 
contributed to the prior one. 

ANALYSIS 

Only the data of companies contributing for all years through 1993 were 
used; that is, the experience from companies that had contributed to the first 
study but had not supplied data for 1990-1993 was not used. The contrib- 
uting companies are listed at the end of this report. The study looked at 
standard and substandard experience separately and included 367,000 and 
78,000 contract-years of experience, respectively. 

Mortality ratios are on a per-life basis only. The benefit patterns of struc- 
tured settlement annuities vary widely. Contracts do not always have pay- 
ments every year, and the year-to-year size of payments often varies, so the 
use of monthly or annual income to weight by amount is not practical. We 
had intended to base tables by amount on the life-contingent reserve, but 
not all contributing companies were able to supply this number for their 
contracts. More than half the experience contributed had the amount field 
coded with either the total statutory reserve, including reserves to fund cer- 
tain-period benefits and guaranteed lump-sum payments, or the gross pre- 
mium at issue. Accordingly, although the ratios by amount were valid for 
individual companies and were reported to them, they were not valid for the 
total study and are not presemed here. 

The age distribution for this business differs greatly from retirement annuity 
business. As can be seen in Figure 1, the distribution is nearly normal with 
mean issue ages, for males and females, of 35-39. By contrast, ages under 50 
are usually sparsely represented in retirement armuity mortality studies. 

*Michael P. Healy, Chairperson, Gregory S. Broer, Errol Cramer, Craig 17. Likkel, Jan L. Pollnow, 
John L. Santoloci, and John A. Luff, Staff Liaison. 
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The study compares actual to expected deaths, with expected deaths taken 
against three mortality tables: 
o The 1983 individual Annuity Mortaiit)J (iAM) Table, which is the current 

valuation standard :got struc ~u'ed settlement annuities 
o The !990 Population Table, derived ~rom census data and published by 

the U.S. ©epar~:ment of  Heakh a~d Human Services 
o The i996 iAM Table, which is the i983 iAM Table projected to !996 

using Projectio~z Scale G. (Both the ]983 !AM Table and this projection 
scab were pub]ished in the /PSZ }%4 £<~or~x.) 

The ~oiiowing tables £br standard lives are included in this study: 
1. Mortality Experience by Calendar Year of  Experience Based on the 1983 

iAM Table 
2. Mol~aiity Ex4serienee 

Table 
3. Mo~tality Experience 
4. Mortality Experience 
5. Morta!ity Experience 
6. Morta]ity Experie~ace 
7. Mortali;:y Experience 

Table 

by D~;~Tation of ~ ,4, , ,~o,~rac~ Based on the 1983 !AM 

by ,%trained Age Based on the 1983 IAM Table 
by issue Age Based o~s the t983 IAM Table 
by ~ss~:e Year Eased on the 1983 !AM Table 
by Attained Age Based on the t996 IAM Table 
by Duration ,,r . . . . . . .  ,~ ,_,omracL Based on the 1996 IAM J 
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8. Mortality Experience by Attained Age Based on the 1990 U.S. Population 
Table 

9. Mortality Experience by Duration of Contract Based on the 1990 U.S. 
Population Table 

The following tables for substandard lives are included in this study: 
10. Rated-Age Experience by "True Age," "Rated Age," and "True Age 

+ CED" Based on 1983 IAM Table 
11. Rated-Age Experience by Rated Attained Age Based on 1983 IAM Ta- 

ble 
12. Rated-Age Experience by Duration of Contract Based on 1983 tAM 

Table 
13. Rated-Age Experience by Rated Attained Age Based on U.S. 1990 Pop- 

ulation Table 
14. Rated-Age Experience by Duration of Contract Based on U.S. 1990 

Population Table 

RESULTS 

S t a n d a r d  L i v e s  

Tables 1-5 use the 1983 IAM Table as the basis for expected deaths. 
Table 1 gives mortality ratios by calendar year of study. A plausible expla- 
nation for the apparent increase in mortality by study year, which is counter 
to the gradual improvement in mortality over time that analyses of retired 
lives generally show, is that the later study years include an increasingly 
higher proportion of longer duration contracts, because the structured settle- 
ment business is fairly new. The underlying phenomenon is probably the 
wearing off of select mortality rather than a deterioration of overall mortal- 
ity. This explanation is supported by Table 2, which gives ratios by contract 
duration and shows an increase by duration more pronounced than the in- 
crease in Table 1. 

Table 2 shows ratios well above 100% at every duration but the first. The 
low ratio in the first duration is caused to a large extent by the industry 
practice of backdating contract effective dates. Because these are single-sum 
contracts with a large investment component, contracts are dated witta the 
deposit date of funds in order to give the owner timely credit for investment 
income earned. But the contract paperwork often delays policy issue several 
months. Deaths during this period result in not-taken contracts and cause an 
understatement of actual mortality rates. For policy years after the first, when 
this effect no longer applies, the nearly constant increase in ratios as duration 
increases suggests that antiselection wears off fairly quickly. 
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Tables 3 and 4 show ratios by attained age and issue age, respectively, 
anti, are closely correlated because the preponderance o f  low-duration con- 
tracts makes issue age nearly identical to attained age. The 1983 IAM table 
is c!ear]y redundant fez" attahaed ages below 775 and is highly redundant at 
ages under 40. 

L-able 5 s lows  ratios by issue yean The increase in mortality ratios as 
contract duration increases, as noted above, here causes somewhat  higher 
mortality ratios ~or the earlier issue years. The career  issue years include a 
mix of  low- and mediun-duradon  contracts, while the later issue years re- 
flect exclusively early duration experience. 

The i996 i/CVl T a b b  was used to take ratios for Tables 6 and 7. The 
intention in using this table was to conqpare mortality under stmct~dred set- 
tlement annuitbs whh  more :'ecent retired-lives mortality. In Table 6, the 
projection of  i3 years of  mortaEty improvement  onto the 1983 ]AM Table 
suggests that mortality under struetut-ed settlements is well above retired- 
lives mo?~-aiity even at ages 75--85 although it remains below at ages above 
85. (The amount of  experience at ages above 85 is sparse.) The 1995 IAM 
Table would be redundant as ~ valuation standard below age 76 and ex- 
tremeiy redundant below age 56. 

The mortality ratios ix: Tab]e 8, wifich compares structured settlement 
annuita~t mo~ai i ty  vdth 1990 U.S. population rates, show a high degree of  
selection at the higher ages. The postulate that because plaintiffs in court 
cases have some choice in i~ow awards are structured, annuitant mortality 
should be expected to exhibit some selection, is validated at the higher ages. 
However,  the significantly higher ratios at tee younger ages are counter- 
intuitive. Table 9 compares ratios with the population table by contract du- 
ration and agai~ [iiustrates that ~he select mortality wears of f  fairly rapidly. 

Substandard experb~!ce was studied on both a 'h'ated-up age"  basis and 
on a "true age plus constant extra @earn, (CED) basis. Most structured 
settlement writers price their substandard annuities using a rated-up age 
method, but they develop this age rate-up indirectly. A medical opinion 
about the prospective annuitanffs 1i£¢ expectancy is arrived at and then ex- 
pressed as an increase in age. As an example, a contract issued on an an- 
nuitant with a true age of  35 may be priced as if  for a 65 year-old. 

The CED basis is specified as the statutory method for minimum sub- 
standard reserves in '~Actuariai Guideline ]X-A" of  the NAIC ' s  Financial  

Exemine;~ H~c]~)ook. Substandard payout annuity reserves are allowed only 
for structured settlement contracts m~d for contracts used to fund disabled 
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lives and workers' compensation liabilities. Under the CED method, a con- 
stant increment to the valuation mortality rates at the true issue age, and 
every year thereafter, is calculated to reproduce the life expectancy (at the 
valuation mortality rates) of the rated-up age. 

For example, adding 43 extra deaths per thousand to every attained-age 
rate for an annuitant with a true age of 35 decreases life expectancy to that 
of a 65-year-old. The mortality is "front-loaded" because the 43 extra deaths 
have a proportionally greater effect at yeunger ages than at advanced ages. 
Over time the substandard mortality rates effectively approach standard 
rates, as the underlying mortality rate increases and the increment becomes 
relatively less significant. Because of this grading towards standard mortality 
rates, reserves using the CED method approach standard reserves over time. 
By contrast, rated-age reserves go to zero. For example, the rated-age re- 
serves for a 35-year-old rated age 65 would be zero when the annuitant 
reached true age 85. 

Figure 2 compares the mortality assumptions under the CED and rated 
age methods, by duration, for a typical substandard rating (male, true age 
35, rated age 65). The incidence of extra mortality assumed under the two 
methods is not at all consistent. Again, when the substandard cases are 
medically underwritten, the determination that: is made is of average life 
expectancy. The rated age is used to price the contract because it reflects 
the appropriate total excess mortality (that is, it reproduces the appropriate 
life expectancy), but no explicit assumption is made that the pattern of extra 
mortality year-by-year will follow that of a standard life at a higher age. 
Neither the rated-age method nor the constant extra death method exhibits 
the underwriter's best estimate of the pattern of mortality. 

Table 10 shows mortality ratios taken against the 1983 IAM table for 
substandard lives on three bases. Ratios are greatly in excess of 100% for 
the true-age basis, which is to be expected. But they are also in excess of 
100% for the rated-age basis, except at the highest rated ages. By contrast, 
the ratios are well below 100% at every age when taken on the CED basis. 

This difference is caused by the "front-loading" of extra mortality under 
the CED basis and the preponderance of early-duration contracts in the cur- 
rent study. Caution must be exercised when inferring the underwriting 
soundness of a block of substandard annuities using data from only early- 
duration contracts. 

Table 11 shows mortality ratios for substandard experience compared to 
the 1983 IAM table, on a rated-up attained-age basis. Although the pattern 
of ratios declining with increasing attained age is clear, interpretation of this 
pattern is problematic for a number of reasons: 



4 0 0  TSA [995-95 REPORTS 

FIGURE 2 
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o The data at the younger ages are sparse. 
o The rated-age categories are not homogeneous (that is, a given rated-age 

grouping comprises young true-age policies with large rate-ups and elder 
true-age poIicies with sinai1 rate-ups), but siieing the results up into more 
homogeneous categories wi]i give too :row deaths per col]. 

o As noted above, a distortion may be introduced because the business is 
most]y from ear!y contract durations. 
This durationai distortion makes Table t2, which shows rated-age mor- 

tality by contract duration, difficu]t to interpret. Here two opposite effects 
may be interacting, t f  the wearing off  of  se]ection as the contracts age that 
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was apparent for standard experience is also at play for the substandard 
experience, the ratios would tend to increase with advancing duration. But 
the rated-age method of allocating excess mortaiLity entails a steeper increase 
in the mortality rate as duration increases., because it "back-loads" the extra 
mortality. This may mask any actual worsening of mortality as duration 
increases. Overall Table 12 shows a decrease in mortality ratios with ad- 
vance in contract duration. 

Tables 13 and 14 are similar to Tables 11 and 12 but use the 1990 U.S. 
Population Table. Interpretation of these tables is subject to the same caveats 
as Tables 11 and 12. Table 13 shows that the general population mortality 
is not necessarily a good basis for either the pricing or valuation of structured 
settlement annuities. Overall no clear pattern is evident in Table 14. 

CONCLUSIONS 

Mortality experience under structured settlement annuities does not fit 
well with assumed mortality under annuity valuation tables. This result is 
to be expected because these tables were developed from retired lives ex- 
perience, which has age distributions much different from those of the struc- 
tured settlement business. 

For most of the ages critical to the structured settlement business--ages 
below 55--retired lives studies have little exposure. In general, this business 
exhibits mortality levels well in excess of those in annuity valuation tables. 

Structured settlement annuity experience also exhibits patterns by attained 
age greatly different from tables developed from general population data. A 
significant amount of selection at ages above 50 is evident when this ex- 
perience is compared to population data. It is not reasonable to use mortality 
rates derived from census data for either the pricing or the valuation of 
structured settlement annuities. 

Analysis of substandard experience is hampered by a scarcity of data to 
cover the large number of true age and substandard rating combinations in 
force. In addition, the multitude of specific impairments that result in sub- 
standard ratings cannot be expected to exhibit the same year-by-year excess 
mortality, even at the same true age and substandard rating. 
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~, ~r~ 7 ~<c i~Jsurance Company 
Allstate Lifo Insurance Company 

American Lii¢c instt~'anee Company of NY 
Amel"ican Mayflower Liiie insurance Company of NY 

Connectbu~ General Life Insurance Company 
Equitab]e Li/e ,%ssurance Company 

2xecntive Lifc hs.surance Company of New York 
Fhst Co!ony Li;'e insurance Company 

.J~ ~apita~ Assurance Co. 
Hal<ford Life insurance Companies 

Libe~'ty LiEs Assurance Co. of Boston 
New York Life insurance Company 

Providian Capital Manazement insurance Company 
S/kFECO Lii~c insurance Company 

The Tmveie:s Lille nsurance Company 
Transamcrica Occidental Life Insurance Company 

USAA Lh% Insurance Company 
West¢im Nationa~ Lifo ~insurance Company 
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T A B L E  1 

MORTALITY EXPERIENCE FOR STANDARD LIVES BY CALENDAR YEAR OF STUDY 
BASED ON 1983 I A M  TABLE 

403 

Calendar Year 
of Study 

1966--1984 . . . . .  
1985 . . . . . . . . . . .  
1986 . . . . . . . . . . .  
1987 . . . . . . . . . . .  
1988 . . . . . . . . . . .  
1989 . . . . . . . . . . .  
1990 . . . . . . . . . . . .  
1991 . . . . . . . . . . .  ! 
1992 . . . . . . . . . . .  
t993  . . . . . . . . . . .  

All S tudy  Years  

Male Female Total 

Ac~al i Expected ~/E Ratio Actual Expected &/E Ratio Actual Expected A/E Ratio 

40  39.5 101% 21 22.4 9 4 %  61 61.8 99% 
31 33.2 93 27 18.6 145 58 51.8 112 
65 47.9  136 31 25.0 124 96 72.9 132 
82 61.3 134 33 32.6 101 115 94.0 122 
99 75.4 131 44 40.9  108 143 116.3 123 

134 91.1 147 71 49.7  143 205 i40 .9  146 
155 106.4 146 76 58.8 129 231 165.2 140 
200  122.3 164 90 67.2 134 290  189.5 153 
215 136.2 158 110 75.3 146 325 211.5  154 
266 151.0 176 104 83.8 124 370 234.8  158 

1,287 864.3 149% 607 474.3 128% 1,894 1,338.6 141% 

T A B L E  2 

MORTALITY EXPERIENCE FOR STANDARD LIVES BY DURATION OF CONTRACT 
BASED ON 1983 I A M  TABLE 

Male Female Total Duration i 

of Contract Actual Expected A/E Ratio Actual Expected I AIE Ratio Actual Expected A/E Ratio 

0--1 . . . . . . . . . . . . .  57 53.5 106% 23 3 0 . 2 !  76% 80 83.7 9 6 %  
1--2 . . . . . . . . . . . . .  134 103.4 130 57 5 9 . 5  96 191 162.9 117 
2--3 . . . . . . . . . . . . .  135 104.2 130 70 59.0 119 205 163.1 126 
3--4 . . . . . . . . . . . . .  129 103.4 125 71 58.1 122 2 0 0 1  161.5 124 
4--5 . . . . . . . . . . . . .  141 98.8 143 69 55.3 125 210  154.1 136 
5--6 . . . . . . . . . . . . .  173 92.0 188 87 50.8 171 260  142.8 182 
6--7 . . . . . . . . . . . . .  122 82.0 149 74 43.9 169 196 125.9 156 
7--8 . . . . . . . . . . . . .  132 74.9 176 58 38.3 152 190 113.2 168 
8--9 . . . . . . . . . . . . .  112 60.2 186 42 31.2 135 154 91.4  168 
9--10 . . . . . . . . . . .  72 42.2 171 28 21.8 129 100 ] 63.91 156 
10 + . . . . . . . . . . .  80 49.7 161 28 26.3 107 108 ~ 76.0 I 142 

All  Years  . . . . . .  1,287 864.3 149% 607 474.3  128% 1,894 1,338.6 ] 141% 
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F A B L E  3 

MORTAl ITS EXPI£RI'2NC~ FOR S'I'/\NDARI) LiVHS BY ATTAJNlgD AGE 
BASiD OX i983 IAM TAIBt.E 

Attained Age t 

0-20 . . . . . . . .  I 
21 25 . . . . . . . .  I 33 

2 6 - 3 0  . . . . . .  22 4?  
3 1 - 3 5  . . . . . .  4-9 
36M.0 . . . . . . . .  I 56 
4 1 ~ - 5  . . . . . . . .  6[ 
4 6 - 5 0  . . . . . .  99 
5 1 - 5 5  . . . . . . . . . .  ! !14. 
5 6 - 6 0  . . . . . . . . . .  I46  
6 1 - 6 5  . . . . . . . . . .  , 188 
6 6 - 7 5  . . . . . .  i 298 
?6 85 . . . . . .  ZiiZi 135 ! 

86+ . . . . . . . . . . . .  ! 26 

i~11 Ages  . . . . . . .  i 1,287 
i 

M~tc 

Actual hxpcctcd 

3 5 j  lS.4 
8.6 

12.2 
i5 .2  
2(t.4 
33.5 
53.4 
72.0 
93.3 

i22.5  
254.9 
124.5 
4 0 / -  

864.3 

I Female Total 

~ U T F - - - - Z g - - 7 7 g - - - X  ~ 3330---g- 
385 4 3 3 4.23 ~7 1 i .9  395 
385 9 5.1 I [75 " ' ; 6  17.4 322 
321 I 18 i 7.3 I 247 67 22.5 297  
v7< I v7 ~ 9 < I 28d. 83 29.9 278 
]82 ' 24 I 1219 !86 85 46.4  183 
i85 25 17.2 i45 124 70.7 i75 
i58 39 23.7 165 153 95.7 I60  
156 52 33.2 157 198 126.6 156 
154- 59 4-7.2 125 247 169.7 146 
117 !3'5 109.2 124 433 364.1 119 
.... 102.6 ?30  227.0  10! 93 
64 85 98.4 86 11 !  138.9 80 

149% 607 474.3 128% 1,894 1,338.6 141% 

T A B L E  4 

)v{ORTAI.I'IY EXPi/R!I2NCH J:O]< S [/\ND/\!-ZD i_1\I£! HY ISSUE AGE 
B,\sui:  ON i983 i A M  T/.~m~t~ 

I 
F 

~ssue Age l Actual 

0 20 . . . . . . . . . .  ! 67 
2 1 - 2 5  . . . . . . . . . .  42  
26 30 . . . . . . . . . . .  51 
31 35 . . . . . . . . . .  5 i  
36-4.0 . . . . . . . . . .  69 
4 1 - 4 5  . . . . . . . . . .  93 
46 50 . . . . . . . . . .  i 14  
5I 55 . . . . . . . . . .  !51 
5 6 - 6 0  . . . . . . . . . .  190 
6 1 - 6 5  . . . . . . . . . .  170 
6 6 - 7 5  . . . . . . . . . .  2 ! 7  
76 85 . . . . . . . . . .  61 
86+ . . . . . . . . . . . .  11 

All Ages  . . . . . . .  i ,287  

X,ia]c 

Expcc cd 

20.0 
i2.3 
t 4~. d. 

19.(I 
30.7 
z g ~  

66.6 
92.1 

t22.7  
I53.0  
i98 .6  

79.2 
15.4. 

A, E ~atio 

335% 
340 
355 
269 
ZZD 

188 
i 7  
16d 
t55 
1! i  
I09 

87 
72 

/\ctut!! 

34 
!4 
!2 
29 
25 
27 
37 
53 
65 
82 

i03 
78 
48 

i:.21]xJc 

Expected 

7./ 
4-.9 
7.0 
9.2 

!2.5 
16.2 
22.6 
31.4 
47.3 
62.] 

102.5 
94.6 
56.8 

A/E R a t i_____________o_L_~_c t u al 

4 7 6 %  / i 0 I  
285 i 
171 i 63 
317 I 80 

Total 

Expected A/E I~ati_~__ 

27.2 3 7 2 %  
56 17.3 324  

21.4- 295 
28.1 284 

94 43.3 217 
120 65.6 183 
151 89.2 169 
204 123.5 i65 
255 169.9 150 
252 215 . i  117 
320 301.2  106 
139 164.8 84 

59 72.1 82 

~ 9 4 - - - F - 1 7 ~ ~ -  141-----~ 

i99 
166 
t 64- 
I69 
I38 
132 

85 

864.3 149% 607 4.74.3 
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T A B L E  5 

MORTALITY EXPERIENCE FOR STANDARD LIVES BY ISSUE YEAR 
BASED ON 1983 IAM  TABLE 

405 

Male Female TotaI 

Issue Year Actual Expec~d ~ Ratio ActuN Expected A~ Ratio Actual Expected ~'E Ratio 

1966--1982 . . . . .  182 129.5 141% 104 76.3 136% 286 205.8 139% 
1983 . . . . . . . . . . .  157 103.9 151 54 44.8 121 211 148.6 142 
1984 . . . . . . . . . . .  ! 179 124.0 144 93 73.5 127 272 197.5 138 
1985 . . . . . . . . . . .  I 215 139.7 154 114 71.0 161 329 210.7 156 
I986 . . . . . . . . . . .  i 195 114.2 171 62 53.1 117 257 167.3 154 
1987 . . . . . . . . . . .  i 91 64.8 140 44 43.5 101 135 108.3 125 
1988 . . . . . . . . . . .  113 70.7 160 49 40.8 120 162 111.5 145 
1989 . . . . . . . . . . .  68 52.4 130 45 31.3 144 113 83.8 135 
1990 . . . . . . . . . . .  45 34.4 131 24 20.5 117 69 54.9 126 
1991 . . . . . . . . . . .  23 18.2 126 9 11.5 78 32 29.7 108 
1992 . . . . . . . . . . .  14 9.1 154 7 6.0 117 21 15.1 139 
1993 . . . . . . . . . . .  5 3.4 148 2 2.1 96 7 5.5 128 

All S t u ~ y Y e a r s  1,287 864.3 149% 607 474.3 128% 1,894 1,338.6 141% 

T A B L E  6 

MORTALITY EXPERIENCE FOR STANDARD LIVES BY ATTAINED AGE 
BASED ON 1996 IAM  TABLE 

ARMned Age Actual 

0--20 . . . . . . . . .  35 
21--25 . . . . . . . . .  33 
26--30 . . . . . . . . .  47 
31--35 . . . . . . . . .  49 
36---40 . . . . . . . . .  56 
41-45 . . . . . . . . .  61 
46--50 . . . . . . . . .  99 
51--55 . . . . . . .  114 
56--60 . . . . . . .  146 
61--65 . . . . . . .  188 
66--75 . . . . . . .  298 
76--85 . . . . . . .  135 
86+ . . . . . . . . .  26 

All Ages  . . . . . .  1,287 

Male Female Total 

Expected ~E Ra~o Actual Expected ~iE Ratio Actual Expec~d A~ Ratio 

12.7 277% 25 4.1 610% 60 16.8 358% 
8.5 387 14 3.1 456 47 11.6 406 

11.8 397 9 4.6 195 56 16.4 340 
13.3 368 18 6.0 301 67 19.3 347 
15.9 352 27 7.1 378 83 23.0 360 
26.1 234 24 9.6 250 85 35.7 238 
42.2 234 25 13.2 189 124 55.4 224 
57.5 198 39 18.3 213 153 75.8 202 
76.0 192 52 26.3 198 198 102.3 193 

100.6 187 59 37.5 158 247 138.0 179 
213.3 140 135 86.7 156 433 300.0 144 
105.8 128 95 83.9 113 230 189.8 121 

35.0 74 85 83.1 102 111 118.1 94 

718.8 179% 607 383.5 158% 1,894 1,102.3 172% 
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"FABLE 7 

MORTALITY EXPERIENCE FOR ST/\NDARD L/vgs  BY DURATION OF CONTRACT 
BASED ON 1996 ! A M  TABLE 

Duration biaic 

Actual Expected z\/Jff Ratio of Contract 

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

57 44.4 129% 
!3d. 85.6 !56  
i35 g6.4 155 
!29  85.8 !50 
i4-i 82. i 172 
i73 76.5 226 

,\ctual 

23 
57 
70 
7i 

7 
6-7  . . . . . . . . .  122 68.4. !78 74 
7-8  . . . . . . . . .  132 62.5 2 i i  58 
8 -9  . . . . . . . . .  112 50.3 223 4.2 
9 10 . . . . . . .  72 35.3 204 
I0 + . . . . . . .  80 41.7 i92  

All Years  . . . . . .  1,287 718.8  i 7 9 %  158% I 

Female I Total 

Expected A/E Ratio Actual ] Expected A/E  Ratio 
i 

24.a  9 4 %  80 68.7 116% 
48.1 119 191 133.7 143 
47.7  147 205 134.0 153 
4-7.0 15! 200 132.8 151 
44.7  154- 210  126.8 166 
4-1.i 212 260  117.6 22 I  
35.5 209 I96 103.8 189 
3 i . 0  187 i90  93.5 203 
25.3 166 I54  75.5 204  

28 17.7 159 I00 52.9 189 
28 2 i .3  132 108 62.9 172 

6 )7  383.5 I 1,894 I , I02 .3  172% 

T A B L E  8 

[V~ORTALJTY ~XPERII..b.CE FOR STANDARD LIVES /3Y ATTAINED AGE 

B,,\sl:zo oN 1990 U.S. POPULATION TABLE 

Attained Age 

0 20 . . . . .  
2 1 - 2 5  . . . . .  
2 6 - 3 0  . . . . .  
3 1 - 3 5  . . . . .  
36--4-0 . . . . .  
4 1 - 4 5  . . . . .  
4 6 - 5 0  . . . . . . . .  
51 55 . . . . . . . .  
56-60  . . . . . . . .  
6 1 - 6 5  . . . . . . . .  
6 6 - 7 5  . . . . . . . .  
76 85 . . . . . . . .  
86+ . . . . . . . . . .  

All Ages  . . . . .  

Male 

Actua: Expected ] A'h Ratio 

35 2L.-, 156% 
33 25.7 128 
4.7 33.2 !~{2 
49 42.0 1 i 7 
56 53.6 104 
61 65.6 93 
99 85.4 I~6 

1 ! 4  113.4 I0!  
146 I66"! i )~i 
!88  234.1 80 
298 432.4  69 
!35 ! 8 2 . !  [ 74- 
26 5~.6 1 4.8 

i ,287  85% 

Female I Tota] 

1,510.7 [ 

Actual Expected A/E Ratio 

25 7.8 323% 60 30.2 199% 
14 5.7 246 47 31.4 150 

9 8.5 i06  56 41.7 134 
i8  !3 .0  i39 67 54.9 122 
27 !7 .9  151 83 71.5 I16 
24 24.4 99 85 89.9 95 
25 33.5 75 124 119.0 104 
39 ] 4-5.9 85 153 159.3 96 
52 ! 65.5 79 198 231.6  85 
59 { 91.2 65 24-7 3 2 5 . 3  76 

135 1 8 8 . 6  72 d-33 6 2 1 . 0  70 
95 [ 14-3.8 66 230  325 9 '  71 
85 i 119.i  71 111 173.7 I 64. 

607 [ 764.7  [ 79% I 1,894 [2 ,275 .4  [ 83% 

Actual Expected A/E Ratio 
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T A B L E  9 

MORTALITY EXPERIENCE FOR STANDARD LIVES BY }DURATION OF CONTRACT 
BASED ON 1990 U.S.  POPULATION TABLE 

407 

Duration Male Female TotaI 

of Convract Actual Expected A/E Ratio Actual Expected ~ Ratio AcmaI Expected 

0-1  . . . . . . . . . . . . .  57 95.9 5 9 %  23 49.4  4 7 %  80 145.3 
1-2  . . . . . . . . . . . . .  134 184.9 72 57 97.0 59 191 281.9  
2 - 3  . . . . . . . . . . . . .  135 185.4 73 70 95.8 73 205 281.2  I 
3 - 4  . . . . . . . . . . . . .  129 182.9 71 71 94.0 76 200  276.91 
4 - 5  . . . . . . . . . . . . .  141 173.7 81 69 89.1 77 210  262.8  i 
5 - 6  . . . . . . . . . . . . .  173 160.5 108 87 81.5 i07  260  2 4 2 . 0  
6 - 7  . . . . . . . . . . . . .  122 141.9 86 74 70.5 105 196 212.4  
7 - 8  . . . . . . . . . . . . .  132 128.4 103 58 61.4 94 190 189.9 
8 - 9  . . . . . . . . . . . . .  112 102.8 109 42 49.9  84 154 152.7 
9 - 1 0  . . . . . . . . . . .  72  71. I  101 28 34.3 82 100 105.4 
10 + . . . . . . . . . . .  80 83.2 96 28 41.6  67 108 124.9 

All  Years  . . . . . .  1,287 1,510.7 85% 607 764.7 7 9 %  1,894 2 ,275.4  

A/E Ratio 

55% 
68 
73 
72 
8O 

107 
92 

100 
101 

95 
87 

83% 



T A B L E  10 

RATED-AGE I~XPERIt N(I FOR SUBSTANDARD LIVES BY TRUF AGE, 
RATED AG[,  AND TRUF, AGE + CED 

BASI~I) ON /983 IAM TABLE 

Ratcd Issue Age 

0 30 . . . . . . . . . . . . . . .  
3 1 . d 0  . . . . . . . . . . . . . . .  
41 50 . . . . . . . . . . . . . . .  
5 1 - 6 0  . . . . . . . . . . . . . . .  
61 70 . . . . . . . . . . . . . . .  
71 80 . . . . . . . . . . . . . . .  
811 . . . . . . . . . . . . . . . . . .  

All Ages  . . . . . . . . . . . .  

Aclual 

20 
47 

111 
128 
161 
185 
86 

738 

FJ uc Age 

] Expected _ J  ,,\/E Ratio 

3.7 543% 
6.7 704 

12.5 886 
23.4 547 
32.7 492 
27./  682 
21.4 41) i 

127.6 578% 

Aclua] 

Male 

20 
47 

111 
128 
161 
185 
86 

738 

l'cm~/le 

Rated Age [ 

Fxpcctcd A/F Ratio " 

5. t 389% 
13.0 362 
37.7 294 
7(/.(/ 183 

116.4 138 
155.8 119 
113.1 76 

511.1 144% 

Actual 

20 
47 

111 
i28 
161 
i85 

86 

73{¢ 

17cuc Age F CED 

Expected 

51.8 
101.4 
177.5 
245.7 
304.4 
305.0 
I65.5 

1,351.2 

F A/I----T R~ltio " 

39% 
46 
63 
52 
53 
61 
52 

55% 

0--30 . . . . . . . . . . . . . . .  
31 40 . . . . . . . . . . . . . . .  
4 1 - 5 0  . . . . . . . . . . . . . . .  
51 60 . . . . . . . . . . . . . . .  
6 1 - 7 0  . . . . . . . . . . . . . . .  
71 80 . . . . . . . . . . . . . . .  
81+ . . . . . . . . . . . . . . . . . .  

All Ages  . . . . . . . . . . . .  

8 
7 

31 
50 
91 

119 
95 

0.9 
1.4 
2.6 
5.0 
8.5 

12.0 
20.9 

898% 
506 

1,172 
1,009 
1,077 

991 
454  

8 
7 

31 
50 
91 

119 
95 

1.5 
2.9 
7.8 

17.0 
36.3 
78.8 
91.5 

40I  51.3 782% 4(/1 235.7 

Total 

537% 
245 
399 
295 
251 
151 
104 

30% 
20 
46 
47 
64 
60 
66 

,{g 26.3 
7 35.2 

31 66.7 
50 1 (/6.2 
91 142.4 

119 197.5 
95 143.6 

401 717.8 170% 56% 

0 - 3 0  . . . . . . . . . . . . . . .  
3 1 - 4 0  . . . . . . . . . . . . . . .  
41 50 . . . . . . . . . . . . . . .  
51 60 . . . . . . . . . . . . . . .  
6 /  70 . . . . . . . . . . . . . . .  
71-80 . . . . . . . . . . . . . . .  
81+ . . . . . . . . . . . . . . . . . .  

All Ages  . . . . . . . . . . . .  

28 
54 

14.2 
178 
252 
304 
181 

4.6 
8.1 

15.2 
28.4 
41.2 
39.1 
42.4 

612% 
670 
935 
627 
612 
777 
427 

28 
54 

142 
178 
252 
304 
181 

6.6 
15.8 
45.5 
86.9 

152.7 
234.6 
204.7  

422% 
341 
312 
205 
165 
130 

88 

28 
54 

142 
178 
252 
304 
181 

78.1 
136.6 
244.2  
351.9 
446.8 
502.4 
309.1 

36% 
40 
58 
51 
56 
61 
59 

1,139 178.9 637% 1,139 746.9 153% 1,139 2,069.0 55% 
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T A B L E  11 

RATED-AGE EXPERIENCE FOR SUBSTANDARD LIVES EY RATED ATTAINED AGE 

BASED ON 1983 I A M  TABLE 

409 

Rated 
Attained Age 

0--30 . . . . . . . . . .  
3 1 - 3 5  . . . . . . . . . .  
36--40 . . . . . . . . . .  
4 1 - 4 5  . . . . . . . . . .  
4 6 - 5 0  . . . . . . . . . .  
5 1 - 5 5  . . . . . . . . . .  
5 6 4 0  . . . . . . . . . .  
6 1 - 6 5  . . . . . . . . .  
6 6 - 7 5  . . . . . . . . .  

7 6 - 8 5  . . . . . . . . .  
86+ . . . . . . . . . . .  

All Ages  . . . . . .  

Ac~aI 

t2  
14 
19 
33 
54 
51 
57 
80 

178 
168 

72 

738  

Male Female Total 

Expected ~ E  Ratio Actual Expected Am R~io A~ual Expected A/E Ratio 

3.3 3 6 9 %  3 0.9 3 2 0 %  15 4.2 3 5 8 %  
2.8 498  6 0.8 767 20 3.6 557 
4.8 392 3 1.1 264  22 6.0 368 
9.3 355 4 1.9 207 37 11.2 329 

17.4 310 17 3.2 529 71 20.6 344 
25.3 202 16 5.4 298 67 30.7 218 
31.1 184 27 7.5 358 84 38.6 218 
41.7  192 24 10.9 219 104 52.6 198 

129.3 138 101 40.6 249  279 169.9 164 
155.6 108 123 84.2 146 291 239.8  121 

90.5 80 77 79.1 97 149 169.7 88 

511.1 144% 401 :235.7 170% 1,139 746.9  153% 

RATED-AGE EXPERIENCE 

T A B L E  12 

FOR SUBSTANDARD LIVES BY DURATION OF CONTRACT 
BASED ON 1983 I A M  TABLE 

Duration 
of Contract Actual 

0-1  . . . . . . . . . . . .  75 
1 -2  . . . . . . . . . . . .  114 
2 -3  . . . . . . . . . . . .  143 
3--4 . . . . . . . . . . . .  99  
4 - 5  . . . . . . . . . . . .  98 
5 - 6  . . . . . . . . . . . .  72 
6 - 7  . . . . . . . . . . . . .  50  
7 - 8  . . . . . . . . . . . . .  22  
8 - 9  . . . . . . . . . . . . .  22  
9 - 1 0  . . . . . . . . . . .  14 
10 + . . . . . . . . . . .  29 

All  Years  . . . . . .  738 

Male 

Expected A/E Ratio Actual 

44.3 169% 39 
84.4 135 90 
82.0 174 65 
75.2 132 43 
67.1 146 48 
50.1 144 35 
34.8 144  30 
21.9 101 12 
15.8 140 16 
11.8 118 7 
23.8 122 16 

511.1 144% 401 

Female 

Expected 

20.7 
38.3 
36.1 
34.2 
30.8 
23.6 
17.5 
11.5 

8.4 
5.6 
9.0 

235.7  

T~al 

Am R~io Actual ERected ME Ratio 

188% 114 65.0 175% 
235 204  122.6 166 
180 208 118.1 176 
126 142 109.4 130 
156 I46  97.8 149 
148 107 73.7 145 
171 80 52.4 153 
105 34 33.3 102 
191 38 24.1 158 
124 21 17.5 120 
177 45 32.9 137 

170% 1,139 746.9  153% 



4 - i 0  TSA 1995 -96  R E P O R T S  

'FABLE I3 

R.ATED-A(H~ EXPERiaENCE FOR SUBSTANDARD LIVES BY RATED ATTAINED AGE 
BASra) ON 1990 U.S. POPULATION TABLE 

Rated 
Attained Age 

0 - 3 0  . . . . . . . . . .  I2 
3i 35 . . . . . . . . . . .  14 
3 6 - 4 0  . . . . . . . . . .  i i9  
'-','-I-45 . . . . . . . . . .  

i 

4 6 - 5 0  
5! 55 
5 6 - 6 0  57 
5 1 - 6 5  . . . . . . . . . .  I 80  
56 75  . . . . . . . . . .  ! 178 
76-85  . . . . . . . . . .  158 
86-- . . . . . . . . . . . .  72 

All Ages  . . . . . . .  738 

r 

Male [ l;'emaie 

Ac!ua! I xoccted A l; Ratio I Actual Expected 

33 
54 
51 

8.8 
7.S 

12.7 
18.1 
27.8 
39.8 
55.3 
79,7 

216.7  
225.7  
!22 .4  

8 i 4 . 8  

136% 3 t .6  
18i 6 1.4- 
i 4-9 3 2. ] 
i 82 4 3.6 
194- 17 6.3 
!28  I i 6 i  !o.4. 
103 27 l 14.9 
i(10 24 21. i  

82 [ i01 69.5 
74 / 123 116.7 
59 I 77 96.6 

91% [ 4-0i 344..2 

Total 

A/E Ratio ActuaI Expected 

185% 15 10.5 
430 20 9.1 
140 22 14.9 
110 37 21.8 
272 71 34.1 
154 67 50.3 
181 84 70.1 
114 !04  100.8 
145 279 286.2  
105 291 342.3 

80 149 219.0  

117% i ,139  1,159.0 

A/E Ratio 

144% 
219 
148 
170 
208 
133 
120 
103 

97 
85 
68 

9 8 %  

TAB LE i4  

'~,.ATED-AGE EXI)ERIIU'(CE FO£ ~UBST/\NDARD ELVES BY DURATION OF CONTRACT 

BASED ON 1990 U.S .  POPULATION TABLE 

Duration I 
of" Contract [ Actual 

? 1 . . . . . . . . . . . . .  I 75 
1-2  . . . . . . . . . . . . .  i 114- 
2 - 3  . . . . . . . . . . . . .  14.3 
3--4-. . . . . . . . . . . . .  i 99 
~. 5 . . . . . . . . . . . . .  i 98 
5 6 . . . . . . . . . . . . .  i 72 
5-7  . . . . . . . . . . . . .  50 
7-8  . . . . . . . . . . . . .  22  
3-9  . . . . . . . . . . . . .  22  
~ - I 0  . . . . . . . . . . .  14 
10 + . . . . . . . . . . . .  i 29 

All Years  . . . . . .  ] 738 

Ma]c 

Expected A/E Ratio Actlml 

72.2 ! 0 4 %  39 
136.5 84. 90 
! 3 t . 6  !09  65 
i 19.7 83 4.3 
i05 .8  93 48 
78.6 92 35 

~-./ vl 30 
34..8 63 12 
25 . i  87 I ]6 
i8.7 75 ~' 7 
37.2 78 I [6 

814.8 9 ! %  i 401 

Fc!rta]e 

Expected A/E Ratio 

3i .1  125% 
57. !  i58  
53.4 i22  
49.9 86 
44.4 108 
33.8 103 
24.9 120 
16.4 73 
11.9 134 
8.0 87 

i3 . i  122 

344.2  117% 

Total 

Actual Expected 

t 14 103.3 
204  193.5 
208 I84.9  
142 169.6 
14-6 150.2 
107 112.4 

80 79.6 
34 51.3 
38 37.1 
21 26.7 
45 50.3 

1,139 1,159.0 

[A/E Ratio 

110% 
105 
1 t2  

84 
97 
95 

100 
66 

102 
79 
89 

98% 


