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ABSTRACT 

Over the past 40 years, three analyses of ordinary life accidental death mor- 
tality experience have been conducted by the Society of Actuaries. The last 
version of an accidental death valuation mortality table was produced in 1959. 
This paper considers recent accidental death mortality experience applicable to 
both ordinary life policies and other accident products, presents a possible new 
valuation accidental death benefits mortality table for U.S. business, and pro- 
vides several sources for actuaries interested in more information about acci- 
dental death mortality. 

Rather than basing the possible new valuation accidental death benefits mor- 
tality table on a detailed review of recent insurance company experience, the 
analysis of experience was made by using data from a variety of other sources. 
The data used were collected from publicly available materials. This approach 
was selected to demonstrate the feasibility of using noncompany experience for 
developing current expected accidental death experience. 

I. INTRODUCTION 

A valuation table for accidental death insurance was last developed by 
the Society of Actuaries four decades ago. It was based on data using or- 
dinary life insurance experience from 19:51 to 1956. The table provides only 
unisex mortality rates. 

Accidental death mortality patterns have changed over the past four dec- 
ades. There is a need for an accidental death valuation mortality table that 
not only reflects current levels of accidental death mortality but also is ap- 
plicable for accidental death benefits included in accident and health (A&H), 
special risk, blanket, group, or other policies. 

The 1959 Accidental Death Benefits (ADB) Table [2] was constructed 
from the accidental death mortality experience of riders attached to ordinary 
life policies. About 90% of this experience was from male insureds. Cur- 
rently the percentages of males and females who are covered by individual 
life insurance are nearly identical [1]. Therefore, it is desirable to have sep- 
arate accidental death valuation mortality tables by sex. 
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£ndividuaiiy sold accidental deati~ insurance is provided under a variety 
of  insurance contracts, noth .A:a! ,taunt anc~ group policy ronms are used. 
Accidental death products are off%red as riders to individual life insurance 
policies, included as extra benefits it': group life insurance policies, ~d t t en  
on both life and A&iu forms, issued, in "speciai risk" situations (including 
blanket insurance programs), and in other forms. Some accidental death 
contracts cover aii types of accidental deaths, while others provide benefits 
for 01113/a portion of accio, eneal deaths (for example, travel-related accidental 
deat~qs). 

Accidental death insurance covers deaths :esuiting from falls, drownings~ 
motor vehicle accidents, and oti?e:- accidents, but such contracts also pay 
benefits when an insured's death results @ore homicide and the specific 
cause is otherwise not excluded by rise contract. For certain population seg- 
ments in the U.S., homicides are both a leading cause of  violent deaths and 
a major cause of death from an},' cause. 

Most accidental death coverages, other than those which are part of  in- 
dividual lifts insurance contracts, are marketed without individual under- 
writing or' on a guaranteed issue basis, ft is common to underwrite groups 
for accidental death insurance so that premiums recognize any special ex- 
posures 0%r example, industrial classifications, avocational risks, and so on). 

Accidental death coverage is a inn  of  business that requires substantial 
numbers of insured lives bebore there is a sufficient number of claims to 

- O g  . . . .  assign a mg~-~ level ~ credibility, i'/£creover, because of  concentrations o f  
risk (such as a family traveling in a car or a factory with many workers), 
some accidents result in multiple deaths. For example, for 1994 the National 
Safety Council (NSC) reported about 38,000 motor vehicle accidents in- 
\,on,,mg fata£ties and -,~,,,u~zs aa.~ moLor-.eem,,le-re!ated ~ a & s ,  or slightly more 
than l . !  deaths per motor vehicle accident [9, p. 82]. 

Many insurance companies reinsure some or all accidental death expo- 
sures and/or purci?ase catastrophic loss reinsurance covering multiple deaths 
(typically three to five or mere deaths from a common accident) as a way 
of  mitigating fluctuations in accidental death experience. 

Overall accidental dearly experience has improved since the development 
o f  the !959 ADB Mortality Table. Section !iI demonstrates the dramatic 
reduction in accidental death mortality experience over the past four decades 
as well as describes some of  the reasons for the improvement in experience. 
On the other hand, the homicide death rate has increased during the same 
period. 

The range of  accidental cieat!~ products and the methods used to market 
accidental products have also changed over the past: 40 years. In the early 
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1950s accidental death insurance provided by life insurance companies 
would have been mainly as riders to ordinary life policies or rather small 
benefits in accident and health policies. In contrast, for the past several years 
very large quantities of accidental death coverage are provided by special 
policies sold through banks, associations, employers, credit cards, and other 
groups. 

As a result of the improvements in accidental death rates, the shift in 
types of  persons being covered for accidental death risks, and the range of 
accidental death products, a new valuation mortality table is needed. The 
development of a proposed new accidental death valuation mortality table 
begins with a review of the development of the 1959 ADB Mortality Table, 
as described in Section III. 

Section IV reviews recent accidental death experience. The proposed 1996 
Accidental Death Benefits Mortality Table is presented in Section V. 

The paper concludes with two sections: Section VI is designed to assist 
the practicing actuary in applying the proposed accidental death valuation 
table, and Section VII is designed to heighten an actuary's awareness to the 
changing nature of accidental death experience. 

The information in this paper is intended to guide and assist an actuary 
in developing accidental death premiums and reserves. Because accidental 
death insurance is an entire spectrum of coverages, an actuary pricing or 
reserving accidental death coverages must carefully analyze a particular 
product or situation before utilizing this information. For actuaries interested 
in learning more about accidental death experience, a listing of sources of  
information (including how to contact these sources) is provided in the Ap- 
pendix. 

IL ACCIDENTAL DEATH EXPERIENCE 1953-94 

From 1953 (the midpoint of the period from which data were collected 
for the 1959 ADB Mortality Table prepared by the Society of Actuaries 
[10]) to the 1990s, the rates and patterns of  accidental deaths (including 
homicides) have changed significantly. Basic population accidental death 
rates have dropped by more than 40% from 60.1 deaths per 100,000 in 1953 
(and also approximately the average for the period 1951-55) to 35.1 per 
100,000 in 1994 (and also approximately the average for the period 1992- 
96) [9, p. 36]. In the other direction, however, is the alarming trend in the 
homicide death rate, which doubled over the same 40-year period [11, pp. 11, 
12]. Overall, accidental death and homicide rates have dropped by more 
than 30% since the early 1950s. 
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V ' ~ ~  > !  ~ ~ ' ' ~ × ~-° (other  than homic ides )  have  V:~l!e a c c i ~ e l l t a t  cie~.ti2s a_:.~ , ~ . e ~  rates 
t rended ,,.o w ,  ,u arc~ d e : i n s  ohe past sour decades ,  eve:" re la t ive ly  short  spans 
or vear~ the numbers  and rates w~ eac~ues,~a~ aeams  are more  or  less constant .  
For  the pas t  i5 years  the :qumber o f  acc identa l  c}eaths in the U.S.  has  av-  
e raged  in the i ower  ~u,~;,)u~. There are now about 25,000 homic ides  pe r  yea r  
i~ the U.S. [9, i:o. ~! 7, 37]. 

Ts-~ Soc ie ty  o2" Ac tuar ies  has . . . . .  ~,,<-o ~ ~i " .... ~ ,,,,:~c: . . . .  c~ two stud_es o~ U.S. acc identa l  
death  mortai i ty  exnene : : ce  :o~" ace~cdenmi ~ e ~ n  benefi ts  f rom ord ina ry  life 
insurance  i~oiicies s ince the creat ion o f  the !959 A D B  Mor ta l i t y  TabIe:  

o A c c m e n m t  ceat l :  ex~oer~ence oesween ~>/u and ~975 p o l i c y  anniversar ies  
F2q 

o Mormi~tv oy cause c:? o.eat~2 oetv,,,ee~: 1983 8md i Joe  po l i cy  anniversar ies  

Tab!e i ?;~-ese;~ts a s u m m a r y  o~" the obse rved  acc identa l  dea th  mo~al i~y  
rates ~"',,'~'o~,. m ~ ,  wouid i n c i u d e '  : :~ ' *- -~ • ~2om~c~_:es) ~ro**~ the i950s ,  i970s ,  and  1980s 
S e A  studies.  

TABLE i 

iNI)T\, 'IDUAL LiFE INSURANC]~ / \ ( C I D i ~ N T A L  D E A T I I  R A T E S  

P[m 1,000 ~:aom, SOA STUDIES 

Mab Female 

Age Grou F 1950s' 1970s ; 1980s'>:' 1950s* 1970s'i" 1980s':* 

20 24 
25-29  
30-34  
35-39 
40-44  
d5~ .9  
50 54 
55 59 
60 64 
65-69 
70 7-.'- 
75 79 

0.664 
0.359 
0.305 
0.296 
0 2 9 8  
0.362 
0.383 
0.408 
(1.455 
0.735 
i .015 
1.751 

* Table 15 (p. 69 of  RoE 10. 
i" Table 15 (p. 79) of  RoE 3. 

0.704 
0.d 15 
0.352 
0.322 
0.353 
0.349 
0.350 
C.374 
0.471 
0.58i 
0.776 

0.363 
0.363 
0.363 
0.260 
0.260 
0.302 
0.302 
0.407 
0.407 
0.75i 
0.751 

0. I24 
0.098 
0.088 
0.I01 
0 . !34 
0.I82 
0.202 
0.252 
0.369 
0.354 
0.898 

0.176 
0.107 
0.123 
0.109 
0 . I40 
0 . i68  
0.168 
0.219 
0.265 

i: + 

** Table -,-,A 3,'ears 16 and !ater, o f  ReF. 5. The data were reported in broad age bands. 
:!: Where no 

0.108 
0.108 
0.108 
0.118 
0.118 
0.I45 
0.145 
0.180 
0.180 
0.509 
0.509 

data are she,own, there were eit1:,er no reported data or the data were not credible• 

A s  shown in the t a b b ,  the sig~=iicaz~t i m p r o v e m e n t  in accidenta]  death  
rates f rom ordiimr~., li£e isolicies (for ages  20 and over)  began  in the 1980s 
and in the age groups  4(; and over.  However ,  be !ow age 40 acc iden ta l  dea th  
rates have b, e reased  rather  ~i2a~n decrease& The genera l  reduc t ion  in o rd inary  
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life accidental death mortality for ages 40 and over parallels the general 
population accidental death experience [9, p.4t]. 

The dramatic reduction in the general U.S. population accidental death 
rates (not including homicides) by age group between 1953 and 1996 is 
shown in Table 2. 

TABLE 2 

1953 AND 1996 U.S. POPULATION ACCIDENTAL DEATH RATES 
PER 100,000" (EXCLUDES HOMICIDES) 

Age Group 

Under  5 
5-14 

15-24 
25-44 
45-64 
65-74 
75-over 

Percentage 
Reduction 
1953-94 

Death Rates per 100,000 

1953 1996 

49.5 15.0 
22.1 9.4 
61.4 37.8 
46.4 32.7 
60.5 30.2 

106.7 43.9 
383.6 140.9 

69.7% 
57.5 
38.4 
29.5 
50.i 
58.9 
63.3 

All  ages  60.1 35.2 41.4% 

* pp. 40.41 of Ref. 9. 

Clearly, the largest reductions in U.S. population (non-homicide) acci- 
dental deaths over the past more than ,40 years have occurred in the very 
youngest and very oldest age groups. But even among teens and young 
adults, there has been a reduction in the accidental death mortality rate of  
more than 30%. 

In terms of causes of  accidemal deaths including homicides, the data in 
Table 3 show the changes in the general U.S. population between 1953 and 
1994. 

The most noticeable change is in the rate of work-related accidental 
deaths, which has declined by 80% in the last four decades. However, about 
half of this reduction appears to be the result of  a change in definition for 
work-related fatalities that began in 1992. (Beginning in 1992 the accidental 
death statistics reported by the NSC follow the Census of  Fatal Occupational 
Injuries plan of the Bureau of Labor Statistics. However, the NSC's numbers 
are for unintentional deaths only.) 

While automobile accidental deaths have remained the primary cause of 
accidental deaths in the U.S. during the last half of  the 20th century, major 
improvements in automobile safety (for example, seat belts and air bags, 
better highway construction, and so on) have reduced accidental death rates 
resulting from motor vehicle accidents. Improved workplace safety 
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TABLE 3 

U.S.  POPCt, , \ iK)N ,/~:C:(:II)F{NI,,'tL DI[AT[I RATES PER l OO,0O0 
s y  C aL.S,~ YOa 1953 ANt) 1994 

Cause 

Accidental  deaths':: 
Motor vehicle 
Work related 
Home 
Pu.bIb nonmotor vehic!c 

Subtotal accidental dcmhs-f 

Homicides*"  

Grand Total 

':: pp. 36-.7 o~" Eel'. 9. 

I 
053 j 1994 

>.o J--TTN- 
9.5 2. t 

I8.3 10. l 
i0 .  4 7.6 

,:<7~---<7- 
--7<~) ] 44.7 

Percentage Change 
1953 94 

32 . t% 
77.9 
44.8 
26.9 

41 .6% 

- 1 0 0 . 0 %  

31 . t% 

% The : 'subtotal accidental death" rate is i~ot the total of  the other 
lines because the subtotal ei iminates the duplicate classification of  
accidental dcaths between the motor vehicIe, work, and home 
classifications. 
s ,  :{omicide mtcs fbr 1994 l]om p. I O of Refi 9. Homicide rates 
~or the 1953 hon:icide rate have beeT: est imated fi'om Re£. 13. 

stanc~arc~s, increased general ~o~b~b . . . .  awareness o~ c~ae causes of  accidents, and 
numerous other <%_eters kave co :x ibu ted  to the 41% reduction in the U.S. 
ponu]aticn accidental deatk :ares " / "  < e x c ~ , _ ~ m g  homicides) over the past 40 
years. 

Um~ke acc~cmntai death ra~es~ hondcide rates nave increased over the past 
four decades. ~sducn o£ the inc~:ease is concentrated in the younger adult 
ages. in genera], age-adjusted homicide rates peaked during the 1970s, 
reachh:g i5.9 ant  4.2 net :..~,,~,u~,u i%r males and £ema!es, respectively, and 
have declined since then but ~ - e m ~ i n  higher than the rates experienced in 
earlier decades [ ! ~, Pl; -  i ,5, i 7-i. 

~>,Jvs percentage ~:-~~~.~,. U . S .  = ~ . accidentai deaths 
by sex w a s  (~9% male and .3~% t~nsab [7]. The recent percentage of  sod-  
dental deaths by sex is approximately twe-thirds for males and one-third for 

male~ [9, o. :u! or esocn~m._~y about ~ne same for the last four decades. 
In summary,  the s~n,~s,~-,.~_ ~ ~ reduct;.on m c o l  ordinary life insured acci- 

~+~ " ~ " ~ , . c c ~ , . e n t ~  death rates makes a new dental d e ~  rates and generai nopu!at!on - "H o~ 
valuation acci0.entai death mcrtaXty table both aemrable and justifiable. 
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IlL THE 1959 ADB TABLE 

Before a new accidental death benefits valuation mortality table is created, 
it is helpful to understand how the 1959 ADB Table was developed. The 
1959 ADB Table was derived from a Society of Actuaries study of acci- 
dental deaths by using experience from individual life insurance contracts 
during 1951-56 that contained unrated accidental death exposures. The basic 
mortality rates were then loaded to produce the 1959 ADB Table, which 
has been used by actuaries as a valuation table and has been incorporated 
in state valuation laws, rules, and regulations. 

Table 4 presents a summary of accidental death rates (including homi- 
cides) at quinquennial ages starting at age 2 from the 1959 ADB Table, the 
underlying mortality experience table from the 1959 ADB Table, and both 
the percentage loading and loading per 1,000 between the experience and 
final tables. 

TABLE 4 

1959 ACCIDENTAL DEATH BEN:~FITS TABLE SUMMARY* 

1,000 Q~ Loading 

Attained Age 1959 ADB Bas i c  Percentage Per 1,000 

2 
7 

12 
17 
22 
27 
32 
37 
42 
47 
52 
57 
62 
67 
72 
77 
82 
87 
92 
97 

0.45 I 
0.307 
0.330 
0.723 
0.675 
0.424 
0.387 
0.389 
0.405 
0.450 
0.477 
0.552 
0.686 
0.900 
1.238 
2.214 
4.168 
6.367 
9.298 

13.164 

0.347 0.300 
0.207 0.483 
0.230 0.435 
0.556 0.300 
0.519 0.301 
0.324 0.309 
0.287 0.348 
0.289 0.346 
0.305 0.328 
0.346 0.301 
0.367 0.300 
0.425 0.299 
0.528 0.299 
0.692 0.301 
0.952 0.300 
1.703 0.300 
3.206 0.300 
5.367 0.186 
8.298 0.121 

12.164 0.082 

0.104 
0.100 
0.100 
0.167 
0.156 
0.100 
0.100 
0.100 
0.100 
0.104 
0.110 
0.127 
0.158 
0.208 
0.286 
0.511 
0.962 
1.000 
1.000 
1.000 

* p. 754 of Ref. 2. 

The general mortality pattern of  the 1959 ADB Table is consistent with 
accidental death experience over the past several decades. Accidental death 
rates spike for teenagers and in early-20s age brackets. From the late-20s to 
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the late-50s accidental death rates are -Fairly level. Accidental death rates 
begin to increase at a 5.iriy rapid pace at ages 55-60. 

The sex distribution in the data used to create the 1959 Accidenta! Death 
Benefits Table was about 90% male and i0% female for the working adult 
ages (20-64). 2-he working adult age groups represented about 90% of  the 
data used to construct the table. Table 5 indicates that the basic accidental 
death mor~aiity rates underiyiRg the. i 959 ADB Table %r the working adult 
ages are generally between 35% and 45% of" population accidental death 
mortality rates (inc!uding homicides based on 90% male exposures. 

TABLE 5 

B A S : C  /kCC ' iDI iN  [ A L  ) F . \ ' ] ~ f  ~ ' /~ORTALITY R A T E S  

UNIDERL.Y N G  I-NIE !959 / \DB T A B L E  

2 
7 

12 
!7 
22 
27 
32 
37 
42 
47 
52 
57 
62 
67 
72 
77 
82 
87 
92 
97 

1953 I:o:xiat£o:: .'\cci:icntM D c t l :  [ l ) a  " 5 5 1 : 6  Basic Acciden al Dea h 

Rate.; i. 000':: Rates/1,000 I 

Attained N ale V.-- . ,b  ' , , * , 1 [  i n ot I 90S~ 
Ag___.______~_____ b,,ialc ._~_7_Z2.2.1..___ , . ~. ~. b, lalc 

I 0.578 I O/.3s I 0.509~<~o 
0.275 0.1.4.6 0.212 

! 0.351 I 0.!22 0.238 
0.927 0.240 0.588 
i.153 0.229 0.69.4- 
,,.9J~ I u. y~ 0.38~ 
0.883 
0.849 
0.8o0 
0.920 
i .007 
I 077 

::39; 
1.696 
2.655 
4.14.4. 
7.252 

0.197 0.534 
0.206 0 ~? i 
o.2i::, o:~77 
0.243 0.580 
0.265 0.633 
0.299 0 ~qr- 
0.394 0.782 
0.576 0.974 
].0i{? !.334 
2.042 2.323 
4.23i  4.192 
8 . 9 i -  8.226 

1.06 
0 .9 i2  
0.814 
0.785 
0.823 
0.853 
0.933 
0.950 
] . i03  

I 
j I,(.39(A I 

0.34-7 F 
0.2O7 [ 
0 . 2 3 0  
0.556 ~ 
0.519 
0.324 

I 0.287 
0.289 
0.305 
0.346 
0.367 
0.425 
0.528 
0.692 
0.952 
1.703 
3.206 
5.367 

As Percentage 

o f  90% Male  I953 

Population 

48.9% 
35.5 
35.2 
36.8 
37.1 
40.6 
39.3 
44.7 
49.9 

* Population ADB rates de,/eioped fgom Refi 13. 

The finding that insured accide::ta/death mortalky rates were much lower 
than the population aceide:atai death mortality rates is not unexpected, be- 
cause the basic data were from standard underwritten risks only and ex- 
cluded nonstandard exposures. /~'~-:~ ~ o~ ~ ~u:~ ~ 5 the report from the Committee 
on Disability and Double indemnity [!0] presented fine experience data and 
compared insured and popu!ation accidents! death experience. The ratios in 
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this table are comparable to what has "been described, but the basis of the 
comparison was U.S. White Population :mortality experience rather than total 
U.S. Population experience). 

In the current environment the major deficiencies of the 1959 ADB Table 
are the absence of sex-distinct mortality rates (historically females have 
much lower accidental death rates at ~nLearly all ages than males) and the 
lack of an accidental death benefits mortality table that reflects current ac- 
cidental death mortality experience levels. 

IV. RECENT ACCIDENTAL DEATH EXPERIENCE 

In the absence of a formal insurance industry study of accidental death 
benefits mortality for the 1990s, population accidental death mortality rates 
are a good starting point for a review of current accidental death experience. 

A number of different sources of population accidental death mortality 
experience are available. The source tI:tat seems to be the most accessible 
and contains the most relevant data for actuaries is the NSC. On a regular 
basis this organization compiles a wide variety of U.S. and international 
accident statistics (see the Appendix). 

The NSC provided a special table shewing the number of 1993 accidental 
deaths (the most recent year available ~md also representative of recent ac- 
cidental death mortality) by sex and five-year age brackets. The accidental 
death rates were derived by dividing the number of 1993 deaths by the U.S. 
population in the age category at July 1, 1993 using U.S. Department of 
Commerce data. The sex-distinct accidental death mortality rates for 1993 
using this data are presented in column 1 of Table 6. 

The NSC data excluded homicides. As mentioned earlier, accidental death 
insurance contracts usually cover deaths resulting from homicide. At some 
ages homicide rates in the U.S. are very significant. Particularly for young 
males, homicides dramatically increase the mortality rate for accidental 
deal:h policies. Table 6 column 2 shows the 1991 population homicide and 
legal intervention rates. Column 4 of Table 6 presents these rates as a per- 
cen~age of 1993 accidental death rates. The homicide rates were taken from 
Vital Statistics of  the UniWd States 19!)1 [14, p.36] (because it is the most 
recent edition available and provides data by age and sex). The data for 
1991 are sufficiently representative of homicide and legal intervention rates 
over recent years to be appropriate for development of the total picture of 
accidental death mortality. Quinquennial homicide age group data were not 
available for ages 85 and over. 

Accidental death policies pay benefits in event of most homicides. There- 
fore, population accidental death rates consistent with insurance contract 
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TABLS 6 

RECFNT ?OPUI.A~ION ACCiDZNTAC DEATH::  AND HOMICIDE J" 

"vqfOP,rA 3"FY RA'! ;S PER l~000  

(31 @) 
Combh2cd Percentage 

( l ) Accidental Homicide 
Attained Accidenta] (2) Death & to AccidentaI 

Age Death [Iom cidc I1omicide Death Rates 

Males 

1 4  
5-9 

]0- i4  
15 -]9 
20-24 
25 29 
30 34. 
35 39 
404.4. 
45-49 
50-54 
55~ 59 
60-64 
65-69 
70-74 
75-79 
80 -8 £- 
85-89 
90-94 
95-99 

100 and over 

0.200 
0.100 
0.!30 
0.520 
0.600 
0.4.90 
0.520 
0.520 
0.490 
0.4.40 
0.430 
0.420 
0.440 
0.500 
0.700 
i .060 
1.870 
3.]60 
4.830 
6,540 

16.778 

0.030 
0.008 
0.029 
0,328 
0.4i i 
0.324 
0.257 
0,207 
0. I58 
0 . 1 4 2  
0.! i2 
0.094 
0.080 
0.064 
0.059 
0.056 
0,057 

l.cma]cs 

0.230 
0.108 
0.159 
0.848 
1.0i 1 
0.8H 
0.777 
0.727 
0.648 
0.582 
0.542 
0.514 
0.520 
0.564- 
0.759 
1.116 
1.927 
3.160 
4.830 
6.540 

16.778 

15.0% 
8.0 

22.3 
63.1 
68.5 
66.1 
49.4 
39.8 
32.2 
32.3 
26.0 
22.4 
18.2 
12.8 
8.4 
5.3 
3.0 

i - 4  
5-9 

10-i4 
i5-19 
20-24 
25-29 
30-34 
35-39 
40='i4 
45~-9 
50-54 
55-59 
60-64 
65-69 
70-74 
75-79 
80-84 
85-89 
90-94 
95-99 

100 and over 

0.148 
0.0(18 
0.007 
0.212 
0.108 
0.145 
0.149 
0.i53 
0. i4.7 
0.!51 
0. i48 
0.165 
0.2(}4 
0.27i 
0.360 
0.615 
1.04! 
i.796 
2.896 
.'i-.077 
5.000 

0.026 
0.00~{ 
0.013 
0.055 
0.082 
0.077 
0.073 
0.056 
0.044 
(1.042 
0.032 
0.026 
0.026 
0.026 
0.022 
0.034 
0.034 

0.!74 
0.076 
0.080 
0.267 
0.250 
0.222 
0.222 
0.209 
0.19! 
0.193 
0.180 
0.!91 
0.230 
0.297 
0.382 
0.649 
1.075 
1.796 
2.896 
4.077 
5.000 

17.6% 
11.8 
19.4 
25.9 
48.8 
53.1 
49.0 
36.6 
29.9 
27.8 
21.6 
15.8 
12.7 
9.6 
6.1 
5.5 
3.3 

':: Accidental death rates %r 1993 derived J¥Ollr a levter to Jay M. Jaffc 
from Alan F. iloskin, Manager, Statistics Department, National Safe%" 
Council, Ju!y 1 i, ] 996. 
:i: Homicide death rates fi-om pp,. 3(>-37 of Re£ 12; the homicide death 
rates include deaths £rom legal imervention; rates for ages 85+ could 
not be separated into age groupir.gs. 
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definition would be the combined accidental death rates for other than hom- 
icides plus homicide rates. These rates are shown in column 3 of  Table 6. 

Clearly, population accidental death mortality is not an appropriate stan- 
dard for a valuation mortality table for individual life accidental death busi- 
ness. Section V explains the development of a valuation standard using the 
data just presented. 

V. THE 1996 ACCIDENTAL DEATH BENEFITS MORTALITY TABLE 

In the past, valuation mortality tables were developed based on a detailed 
study of insurance company experience (which became the "basic table") 
followed by the addition of  margins for conservatism (resulting in the final 
valuation table). Not only is this approach very time-consuming and expen- 
sive, but also it is becoming more and more difficult to secure insurance 
compa W participation and funding for the development of  experience mor- 
tality tables. 

The data in Table 7 present a reasonable starting point for developing a 
new valuation accidental death benefits mortality to be called the 1996 ADB 
Mortality Table. As previously mer~ioned, a new valuation mortality table 
is needed because the 1959 ADB Table does not reflect current accidental 
death experience and it does not provide flexibility to meet the variety of  
accidental death and related products currently being sold by insurance com- 
panies. 

TABLE 7 

RATIO OF 1980 SOA ACClDEiNTAL DEATH RATES* TO 
U.8. POPULATION ACCIDENTAL DEATH RAWESt 

1980 SOA ADB as 
Percentage of U.S. 

1980 SOA ADB Study 1986 U.S. Population Population ADB 

Attained Male Female Male Female 
Age 1,00OQ, 1,000Q< 1,000Q, 1,000Q~ Male Female 

25-29 
30-34 
35-39 
40-44 
45-49 
50 54 
55-59 
60 64 
65-69 
70-74 
75-79 

0.363 
0.363 
0.363 
0.260 
0.260 
0.302 
0.302 
0.407 
0.407 
0.751 
0.751 

0.108 
0.108 
0.108 
0.118 
0.118 
0.145 
0.145 
0.180 
0.180 
0.509 
0.509 

0.953 0.242 
0.817 0.209 
0.701 0.189 
0,629 0.189 
0~606 0.180 
0.608 0.192 
0,590 0.202 
0,607 0.251 
0.637 0.312 
0.855 0.459 
i.267 0.678 

38.1% 
44.4 
51.8 
41.3 
42.9 
49.7 
51.2 
67.1 
63.9 
87.8 
59.3 

44.6% 
51.7 
57.1 
62.4 
65.6 
75.5 
71.8 
71.7 
57.7 

110.9 
75.1 

* From Ref. 5. 
J" From Ref. 13. 
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The recommended variables For the i996 ADB Table are attained age, 
sex, and risk categoI T. 

The 1996 ADE Tab!e has been developed by using published cmTent 
accidental deat!~, experience fi'om non-insurance industry sources and has 
been constructed to represent standard underwritten accidental death benefit 
coverage such as would occLtr in ADB riders attached to ordinary life pol- 
icies. This is consistent with tile basis for the !959 ADB Table. 

Hov~,eve~, because of  the w~cie va~'~e>,, ,-? risks 'd:at are msured for acci- 
dental ~_eath benefits and the wide range 07 experience from diPferent blocks 
of  accide~tal death biocks o2 b~.~siness, it is recommended that a valuation 
actuary addust :_he base table to reflect tibe expected experience for the actual 
accidental death product being valued. As used, "product ' ;  means not only 
the precise benefits being provided but also the underwrhing, risk selection 
criteria, occupational or avocationai exposures, or other conditions that affect 
accidental death rates. A!] these ;~ctors s]~ouid be considered in determining 
the product's "risk category." 

A few examp]es of" "risk category" ~b.ctors that can have a significant 
impact on the level of  accidental death mortality are: 

o Accidental death experience by geographic area ranges )on-_, less than 0.3 
deaths per 1,000 in several states to 0.7 deaths per 1,000 in Alaska. 

© Persons employed in higi~ risk occupations are 1.53., 2.00, or more times 
as iikety to die fl'om an accidental death than those employed in average 
risk occupatXons. 

o The probability of @ins  as a result o£ homicide varies dramatiea]ly 
among various pop~Aation segme~~ts. 

There is ample precedent ~or the variation in statutory mortality tables by 
class of business. The i980 CSO ) /or :a ihy Table has both smokeffnon- 
smoker and uhimate/seiect versions so that reserves %r a block of  business 
can be matched with the exhorted mortaiity ~or float b~siness. 

The age group 20-64 would be the population most likely to be covered 
by individualiy underwritten acefdentai death insurance, tn this age group 
the risks selected as standard wo~id experience much lower accidental death 
mor'mlity than the general population, because a significant percentage of  
occupational, avocational, and motor vehicle deaths would be eliminated by 
underwriting. 

As noted in Section IJi and as shown i'n Table 5, the i956 Basic ADB 
Table exhibited accidental deaths that were 35% to 45% of  population ex- 
perience and the insured group was about 90% male lives. Table 7 presents 
a comparison of  the accidental death rates fi-om ordinary policies from the 
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SOA 1980s mortality study with the 1986 U.S. population accidental death 
and homicide rates. It reflects similar results for males and higher percent- 
ages for females. 

On the assumption that underwriting individual male accidental death ap- 
plicants will continue to have the same effectiveness as previously observed, 
the Basic 1996 ADB Table has been created as a percentage times the 
population accidental death rates from Table 6. The percentages vary by 
attained age group. For ages 25-74 the percentages were selected using the 
calculated percentages in Tables 5 and 7. For ages under 25 and over 80 
the percentages were selected to grade into population accidental death mor- 
tality, because underwriting at the younger ages is impractical and anyone 
exposed at the older ages has probably long passed the period in which 
underwriting has any value. 

Given the very low accidental death rate for females and their reduced 
exposure to occupational and avocational risks, which underwriting elimi- 
nates, the percentages of  population accidental death rates for females in the 
Basic 1996 ADB Table are greater than or equal to those for males. 

Table 8 shows the calculated basic accidental death rates for ages 0 
through 85 and the percentages upon which the calculations are based. 

TABLE 8 

BASIC 1996 ACCIDENTAL DEATH BENEFITS TABLE 
BY AGE GROUPS 

Attained Age 

0-4 
5-9 

10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 
75-79 
80-84 

Male 
1 O00Q~ 

0.207 
0.086 
0.111 
0.509 
0.506 
0.366 
0.350 
0.327 
0.292 
0.262 
0.271 
0.283 
0.312 
0.367 
0.531 
0.893 
1.734 

Female 
1,000Q~ 

0.157 
0.061 
0.056 
0.160 
0.125 
0.122 
0.133 
0.136 
0.134 
0.14.5 
0.135 
0.14.3 
0.173 
0.223 
0.325 
0.584 
1.021 

Percentage of Population Rate 

Male 

90.0% 
80.0 
70.0 
60.0 
50.0 
45.0 
45.0 
45.0 
45.0 
45.0 
50.0 
55.0 
60.0 
65.0 
70,0 
80.0 
90.0 

Female 

90.0% 
80.0 
70.0 
60.0 
50.0 
55.0 
60.0 
65.0 
70.0 
75.0 
75.0 
75,0 
75,0 
75.0 
85.0 
90.0 
95.0 
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A valuation accidenta] death behests table should be loaded by a factor, 
whereas a basic tabte is not. A decision was made ;o ioad the basic tabIe 
by deaths per 1,000 at the key exposure ages (20 654) and then use consistent 
1oadings at the other ages. The ioading per t,000 approach was selected 
because accidental death experience variations are, in part, random but are 
probably related to speci~c actions (that is, exposure to risky situations) by 
an insured rather than to more general exposure factors. 

Tabb  9 presents the 1996 ADB B/!orta]i;y Table including the loadings 
- ~ it per 1,000 at cemral ages, For ages 8>~vO was constructed by using 

estirnaLed popu]ation aecidenta] death data to provide age-specific accidental 
death rates through age 100. 

TABLE 9 

1996 ACC]DF.N[/AL DE.'\IH BEN[~HTS N{ORTANTY TABLE 

FOR .INDIVIDUALLY UNDi~RWR[TTI£N ~NSUREDS 

] 996 Basic 
ADB Rate Loading per S 1,000 1996 ADB Table 

Male Female 
Attained Ago ] ,0000, 1,000Q~ 

O-4 
5-9 

10 !4 
15 !9 
20-24 
25-29 
30-34 
35-39 
40M-4 
45-4-9 
50--54 
55-59 
60-64- 
65-69 
70-74 
75-79 
80 84 
85 89 
90-94 
95-99 

100 and over 

i%4a]c i'cNfalc 
1,000(), l,OOO~}, 

0.207 0.157 
0.086 0.061 
0. ! 1 i 0.056 
0.509 0.160 
0.506 0.i25 
0.366 0.122 
0.350 0.133 
0.327 0.!36 
0.292 0. i34 
0.262 0.i45 
0.27i 0.135 
0.283 0.14.3 
0.312 0.173 
0.367 0.223 
0.531 0.325 
0.893 0.584 
i.734 1.021 
3.i61 i.796 
4.833 2.896 
6.542 4..0";'7 

i6.778 5.000 

Male Female 

0.i00 O.05O 
0. i00 0.050 
0.100 0.050 
0.100 0.050 
0. I00 0.050 
0.100 0.050 
0.100 0.050 
0.100 0.050 
0.100 0.050 
0.i00 0.050 
0.100 0.050 
0. i00 0.050 
0.100 0.050 
0. I00 0.050 
0.I50 0.100 
0.200 0,150 
0.300 0.200 
0.500 0.300 
0.750 0.400 

.000 0.600 
2.000 1.000 

0.307 
0.186 
0.211 
0.609 
0.606 
0.466 
0.45O 
0.4.27 
0.392 
0.362 
0.37I 
0.383 
0.412 
0.467 
0.681 
1.093 
2.034 
3.661 
5.583 
7.542 

18.778 

0.207 
0.111 
0.106 
0.210 
0.175 
0.172 
0.183 
0.186 
0.184 
0.195 
0.185 
0.193 
0.223 
0.273 
0.425 
0.734 
1.22 I 
2.096 
3.296 
4.677 
6.000 

Table 10 presents the 1996 ADB Mortality Table for individual ages and 
by sex. The mortality rates for individual ages 2-97 were developed by 
appiying the Jenkins modified 5th difference interpolation formula to the 
mortalky rates in Tabie 9, assuming that the average age for the age group 
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TABLE I0 

1996 ACCIDENTAL DEATH BENEFITS MORTALITY TABLE FOR 
INDIVIDUALLY UNDERWRITTEN INSUREDS 

Attained Male 
Age 1>0002 

0 0.357 
1 0.332 
2 0,307 
3 0.282 
4 0.256 
5 0.230 
6 0.206 
7 0.186 
8 0.172 
9 0,168 

10 0,175 

11 0.198 
12 0.239 
13 0.300 
14 0.373 
15 0.450 
16 0.522 
17 0.580 
18 0,617 
19 0.635 
20 0.637 

2l 0.626 
22 0.606 
23 0.581 
24 0.553 
25 0.524 
26 0.498 
27 0.477 
28 0.463 
29 0.454 
30 0.450 

31 0,448 
32 0.447 
33 0.444 
34 0.441 
35 0.437 
36 0.432 
37 0.426 
38 0.420 
39 0.413 
40 0.406 

41 0,399 
42 0.392 
43 0.384 
44 0.378 
45 0.372 
46 0.367 
47 0,364 
48 0.363 
49 0.363 
50 0,365 

Female Attained 
1,000~ Age 

0,272 51 
0.237 52 
0.207 53 
0.181 54 
0.159 55 
0.139 56 
0,123 57 
0,111 58 
0,102 59 
0.098 60 
0.098 

61 
0.103 62 
0.113 63 
0.130 64 
0.149 65 
0.169 66 
0.186 67 
0.198 68 
0.203 69 
0.201 70 
0.195 

71 
0.188 72 
0.180 73 
0.I75 74 
0.172 75 
0,171 76 
0.171 77 
0.172 78 
0,174 79 
0,176 80 
0.178 

81 
0.180 82 
0,182 83 
0.184 84 
0.185 85 
0.185 86 
0.186 87 
0.185 88 
0,185 89 
0,185 90 
0,185 

91 
0.185 92 
0,185 93 
0.187 94 
0.189 95 
0.191 96 
0.192 97 
0,193 98 
0,192 99 
0,191 
0.189 

Male Fcmale 
1,oooQ< 1,oooQ, 

0.367 0.187 
0,370 0.186 
0.372 0.186 
0.374 0.186 
0.377 0.187 
0.380 0,190 
0.383 0.193 
0.387 0.197 
0.392 0.202 
0.397 0.208 

0.403 0.214 
0.409 0.221 
0.415 0,228 
0.423 0,236 
0.434 0.245 
0.449 0.258 
0.470 0.274 
0.497 0.294 
0.531 0.319 
0.572 0.349 

0.619 0.384 
0.673 O.426 
0.733 0,474 
0.802 0,528 
0.884 0,589 
0.981 0.656 
1.098 0.729 
1.236 0.808 
1.399 0.895 
1.588 0.993 

1.804 1.103 
2,049 1,229 
2,325 1,371 
2,627 1,530 
2.953 1.704 
3.298 1.894 
3,657 2.098 
4.028 2.316 
4.408 2.546 
4.795 2,786 

5.187 3.037 
5,583 3.296 
5,980 3,562 
6.377 3.835 
6.770 4,112 
7.160 4.393 
7.542 4.677 
7.937 4.964 
8.347 5.254 
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was the central age %r thac group. The mortality rates for ages 0, 1, 98, and 
99 were :manually derived from the inte~poiated rates. 

Except ibr the younger adult male age groups from 25 to 39, the 1996 
ADB Mortaiity Table shows reduced accidental death mortalhy rates when 

~ "" 959 ,~r-~ ~,~ ....... -~. - -  compar~a with the i ~ n  !~,.,~,:~ ~</ ab l e .  This reduction is probably 
attributable to the increased homicide rate in this general age/sex group. 

;~Co APPLYING THiE J~995 ACCIDiZNT£~. DY..3~Ti%I ZENiEF]ITS 

The 1996; ADB Table ceGuires that the actuary assess the type of  acci- 
dental death benefits business being written. The !996 ADB Table assumes 
a level of underwriting that is probably restricted to accidental death pro- 
grams benefits attached to ordinary iife policies. 

When any specific block of  non-underwritten accidental death business is 
being reserved by using the 1996 ADS Mortality Table, a modification fac- 
tor will have to be applied to the death rates to recognize that expected 
mortality rates exceed those for which the table was developed. 

The rating of  a block of  ADB business involves both subjective and ob- 
jective ffactors. For example, if the business is being written on a group that 
has an increased accidental death risk and a eomrnon occupation, it may be 
possible to use a standard maderwrhing table to obtain a factor that adjusts 
the level of  mm~aiity. For other" blocks of  business, am actuary may have to 
appty a level of  judgment that is more subjective than objective when choos- 
ing the appropriate modification }actor. For most situations the modification 
factors %r moderately or non-underwritten accidental death business will be 
from i.5 to 2.5, but some exposures ~ay require greater modification factors. 

'VTL 3UTURZ A_FT)B T P ~ N D S  

Because almost 50°/; of  deaths fi-om unintentional injuries involve motor 
vehicles and almost hail  of  motor vehicle deaths are related to alcohol, trends 
in motor vehicle safety and operation wJ!i be direedy reflected in accidental 
death rates [8]. The key ~%ictors in determining ~r:ure levels of  motor vehicle 
deaths will !ikeiy be: 

o Reduction in drinking and driving incidents 
o increased use of  automobile safety devices 
o Lower speed limits. 

States are lowering the blood a icoho level considered permissible. This 
is a step toward reducing aicohol-re!ated accidents. Public interest groups, 
such as Mothers Against Drunk Driving (MADD), are increasing public 
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awareness of the tragic impact of drinking and driving. Automobile insur- 
ance premiums for persons with a history of alcohol-related problems are 
increased to recognize that such persons have a higher claim risk. 

The use of amomobile safety devices reduces accidental deaths. Whether 
more people can be convinced to use safety belts, child restraint devices, 
and the like is questionable. Some accidental death products provide an 
additional benefit, if, for example, an insured is killed in an automobile while 
using a safety belt. However, there is no evidence that this incentive in- 
creases the use of safety belts. 

Very recently, speed limits on major highways have been increased to 65 
mph or higher. Assuming that no other tNctors change, this increase in speed 
limits could lead to a higher motor vehicle accidental death rate. In 1974 
speed limits on federal highways were reduced to 55 mph to lower fuel 
consumption because of the reduced petroleum imports from the Near East, 
and motor vehicle accidental death rates declined by about 20%. if, for 
example, the higher speed limits resulted in an increase in motor vehicle 
accidental deaths of a similar magnitude, there could be 5,000 or more 
additional motor vehicle accidental deaths per year and a 5% or so overall 
increase in accidental deaths [6]. 

Another factor that is causing concern about automobile safety and has a 
direct impact on motor vehicle accidental deaths is the popularity of sport 
utility vehicles and light trucks. Sport utility and similar vehicles are sub- 
stantially heavier than traditional family cars. As a result, in an accident 
between a sport utility vehicle and a typical family car, the occupants of the 
typical family car are much more likely to be killed because of the weight 
differential between the vehicles. Put simply, in a crash between two vehi- 
cles the occupants of the heavier vehicle have a better chance of surviving 
[4]. 

Homicides will continue to be a major problem in the U.S. Various civic 
and police groups are making concerted efforts to reduce violent crimes and 
to make the public aware of the past upward trends in homicide rates. There 
is some evidence that these efforts are working because very recent homicide 
rates appear to have declined. However, it is impossible to predict whether 
the level of violence in the U.S. can be curtailed over an extended period 
and therefore reduce the number of death claims under accidental death 
policies. 

The hope is that the general downward trend in unintentional injuries will 
continue. On a year-to-year basis, there will be fluctuations in both national 
and insurance company levels of violent deaths. Therefore, the recommen- 
dation is made that the Society of Actuaries annually publish a brief update 
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o f  nat ional  v io lent  death  exper ience  and eve ry  3 - 4  years  confinm the appro-  
pr ia teness  of the 1996 A D 5  MoS, a i%/Table  as a poss ib ie  va lua t ion  s tandard.  

This  pape r  v,/as A!nded b},,' a .grant fiTom the Comsmittee on K n o w l e d g e  
Ex tens ion  Research  o f  h e  Socie ty  o£ / . , s tuarbs .  The Pro jec t  Overs igh t  
Group,  which  rev iewed  the resea:-ds and made many  meaningga] suggest ions,  
compr i s ed  John 7£  Paddon  (caai :pe~son) ,  R ichard  D. Ashton ,  Jay D. Biehl ,  
and Edward  W. Frees .  A l so  contr ibut ing  to this ~'esearch was  WmTen R. 
Luckner ,  Di rec tor  o f  Research  o f  the Soc ie ty  o f  Actuar ies .  The author  ex- 
presses  his apprec ia t ion  to bot~ the Soc ie ty  o f  Ac tuar ies  and  the Pro jec t  

Overs igh t  .... 'i • _ ~.sous 5st" theiz support .  
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APPENDIX 

SOURCES OF ADB INFORN'[ATION FOR ACTUARIES 

Several sources of accidental-death-related information are available. The 
following list is not exhaustive but provides an actuary seeking more infor- 
mation about accidental death experience many places in which to begin a 
search for data. 

o The National Safety Council is always an excellent place to start any 
search for accidental death or other accident-related information. The 
NSC annually publishes Accident Facts, which is almost a "must have" 
reference in an actuarial library. Copies of Accident Facts can be ordered 
from the NSC at 800-621-7619. The NSC is located at 1121 Spring Lake 
Dr., Itasca, IL 60143. 

o The Vital Statistics o f  the United States is published each year by the 
U.S. Department of Health and Human Services, Public Health Service, 
Centers for Disease Control and Prevention, National Center for Health 
Statistics, Hyattsville, MD. Copies of either Vital Statistics or the final 
reports for other studies can be obtained by contacting the Superintendent 
of Documents, U.S. Government Priwxing Office, Mail Stop SSOP, Wash- 
ington, DC 20402-9328. It sometimes takes several years for the annual 
statistics to be prepared. 

e The Statistical Bulletin is a quarterly publication of the Metropolitan Life 
Insurance Company. This magazine regularly contains analyses of acci- 
dental deaths and accidental death trends. Moreover, the sources that these 
articles cite as references become other excellent sources for other infor- 
mation. To order the Statistical Bulletin, write to PO Box 465, Hanover, 
PA 17331. 

More specialized or detailed data regarding accidental deaths are often 
needed. In such instances it will require digging to find the desired infor- 
mation. Three examples of organizations that can provide this type of in- 
forn~tation are: 

® The Insurance Institute for Highway Safety has additional data on 
accidental deaths and automobiles. '-['he IIHS can be contacted at 1005 
North Glebe Rd., Arlington, VA 22201 (currently 703-247-1500) or on 
the Internet at "www.hwysafety.org." 
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o The Nationai hsstkute br  OccupationaJ ~ Sa£cty and Heakh is part o f  the 
Ns_tionai Centers £cr Diseasc Conr 'oi  £: /'~tianta stud is a source for h~- 
formation about on-'&e-]ob accideutai, deaths, ~q}.OSH can be contacted at 
800-35NiOSH or on the intemet at "%~/wvv.cc{c.govkdosh\homepage.htmL" 
o The Bureau of T'anspoKation Staist[cs collects [n~toKnation on aviation 
accidents and can be cun'ent b, :cached at 202-366-3282 or on the Interact 
8&t . . . .  ~ . . . . .  V? W:,,v'. O : S. ~ O  v'. 

A~: actuary inte~'ested h~ ds.~c, as acciden:a! death experience should also 
consult stories in dsH}," pa~sers suc~-~ as 31%~ ,%'¢~¢, Yo/'. Th~¢s, O~.4 Tod~y~ 
and so on. ©Aen these pubiicatbns eick up on studies ~ust released by 
research !Stoups and provide are excellent source -for staistical in£om~ation. 
However, it is usually necessa%,' to contact the actual sou~-ce of the £ata to 
get the details and basis of  the :epox. 


