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I Actuarial fieetirigs 

Jan. 12, ,Baltitiore,;Actuaries Club 

J ,an. 17, Chicago ,Actuarial Club 
.Jan. 18, Seattle Actuarial .Club 
Feb. 9, Baltimore Actuaries Club 

Febi”15, Seattle Actuarial Club 

Feb. 2i, Cl&ago Actuarial Club 

HEALTH INSURANCE SPECIALTY 
MEETlkG REQUEST FOR PAPERS 

‘, 
by Robert E. Iiunstnd 

I; , 
:You are invited to write a paper for 
publication in the Tran.sac~ions. Papers 
on health insurance are specifical!) 

‘.gought tb c&a& thg ‘program for a 
1979 sp&al ‘topic‘meeting of the Society 
of Actuhries. :’ 

s 
. 

* Past ,speci$ty mee+gs, co-sponsored 
by the Program Committee and the 
Committee on Continuing Education 
and Research, have provided educational 
opportunities for: our’ members. Another 
purpose qf +g Sociely’s cqnlinuing edu- 
cation effort is &I kncourage the devel. 
6dpinent1 ofi;ictuarial .literature. This sl:e- 
cial call, rn,addl;hy the ‘Committee on 
Health and Gr’oup, is to encourage your 
individual contribution to our literature. 

The.fin?l program for the’1979 special 
meeting on h$a,lth insurance will bz de- 
teimi&l, in large pari, by the subject.+ 
Lovered in’ pap&s ‘submitted ‘;n response 
to this’ cali. l’ti$cs”are limited to, health 
insurhn&; b&t &Id co& any s-ecific 
stibjedt w’ithin that geh&al cateworv. 
- I. - ‘: ; ; ,B,. . . 

Prqcedures, for submitting papers are 
ou’tjined on page? !3 and, l+of the Year 
&JO~. To assure that papers ,are avail. 
able for the meeting, deadlines have been 
e~tablish&l. eitential authors are asketl 
to submii’an outline of their proposed 
paper ~o,the Executive Director bi Jut\ 
1, 1978. InCormntion rkce;ved by this 
d‘ate will,be used in the initial progrnln 
planning. Completed ‘papers m:lst bv 
submilted no later than’ Septcmh& 15. 
1978, to i)crm,it. adequate time ,fqr rc- 
view, editing, print ing and ‘distiibution 
prioti to the meeting. ,Svbmission of 
&musc?ipts and outlines in advance. of 
the& de$lin& would help the’&icw’ 
piocess 0 thc’Comm/tter: on Pqpcr~: 

.., I 
ti,&i$onal_ information Inay he., ob 

tained from Stephen’ .T., Ctrtcr, , Chair- 
m,<n; Co&ittec on Health and Groul;. I L ’ 

. . ,.I. : ,. . .o. 

,,.Pq% o,ur / T II E A. C. T U A R- Y 6 Icinuury, 1978 
. . , ,, 

JOINT LIFE ANNUITY FORhMiATIONS 1 .I’ . ’ 
by Samuel N. Cox 

An appendix to Harold Cherry’s article, “The 1971 Individual Mortality Table” 
(TXA XXIII, 1972, p. 475)., contains a FORTRAN program which.produces.annual 
payment, joint life imniediate annuity rates. The program has been modified by the 
author to compute other types of two life annuities including those designated 
“qualified joint and survivor annuities” in the Employee Retirement Income Securi- 
ty Act of 1974. The modified i)rogram is also capable of determining rates based on 
modes of payment other than annual. Copies of the modified program are available 
from the aulhor. 

The major modifications allow for frequency of payment other than annual, 
computation of single life in addition to joint rate3 and for other than straight joint 
life annuity forms. In allowin g for frequency df payment other than annual, ihe 
problems reported in The Actuary by Hermann Edelstein (January 1977) and Dave 
Becker, Imen Bojiab and Lee Buchele (April 1977) were avoided by using the type 
of approximation suggested by John A. Mereu (also in The ACUW~, April 1977). 
Mr. Mereu sugglsted usirig the uniform distribution of deaths (UDD) hypothesis 

for evaluating ;;I 
cm1 

; applied to immediate and continuous annuities this gives, 

x:d 

This approximation amou,nts to .assuming that b + &p+ is a linear 

fnnction of t ( 0 5 & i I j f or integral values of k and x. The algorithm 

uses the same method to approximate 
i.m,.) 

Q, 
“t$sJ’ 

That is, JL+JQ 

is assumed to be a linear function of t. This results in the following app?oximations: 

If the interest only functions ark evnluated with i = 0,‘ then the more common 
approximation result: 

_. .---- -- -__- 



Joint life Annuity F6rmulbtioni ’ 

0. 
(Confinued Jrom pa& 4) 

. 

‘. Mr. Edelstein and, Mr. Becker, et al, repirt that approximations 
type lead to anomalies like .: 

‘, 

_.., 

:&I 

;I 
at high interest rates and low i&e ages. The first “inequality,” 

Becond ,hecause -’ ,is identical tb 
3c:iC/ 

of this latter 

. 

is equivalent to the 

After substituting this expression in the second inequality and rearranging term?, 
one obtains the first. As Mr. Becker, et al, conjecture, the anomalies occur when pz 
is close to one and i ‘is’high. Mr.-Mer.eu proves this, at least for the case of continu- 
ous payments. The case of payments m times per year is similar. For example, the 

t4 
common approximation- will leqd to the absurdity Q, 04 

-- _. . q,:q > Yl exact’y 

0 
when 

. . 

‘,.. 
‘. 

(Continued on page 6) 

LETTERS 
Theory of Interest . 

. . . 

Sir: 

i 
Your readers might find the following problem entertaining: 
Prove using the theory of interest techniques the following inequality:. 

For % an interger (lLf,)n+’ 
-en ( - 

X! 

The solution is to show that if the force of interest at time t is 
’ . . . :I l& = fi+;Li 

. . 

then the present value of an II year continuously increasing annuity paid continuously 

is x - h (7LfI) L and the pras?nt va!ue of an n yeai annuity pnid continu- 

OUSI~ where payments in the 6 ‘d Year total 
\,’ 

And since the-former is less than-& latter; the solution follows. 
Ralph Garjield 

To Be Continued. *?+z, ,I .,:;:,, : 

(Continued Jrom ,pcige ,3) 

rier will. The irisuraride certificates must 
be changed to, incorporate this type of 
wording. No reierves .are requiied of 
the policyholder by the, insurance car- 
rier. It remains to be seen’ as to how 
popular this approach will beco&. 

The Future . : , : .’ I, ‘:.: 

The demand by poliqyholders ‘: for 
some type of special financing arrange- 
ment is contin>uing,. and we, may well 
expect that in a few yiars a substantial 

-portion of. group medical business &ill 
be on this basis. ’ t. t ” : 

:’ ,., 
Group insurance”!;as,.be.c,o~~‘~, large 

and complex industry with a, my&id;.of 
new and sometimes complicated hian- 
cial terms. Undoubtedly in ihe future 
many more fnancial ‘ar&gi&ents will 
‘emerge. ‘.,“‘. 0 

I, 

‘.‘_.: , a 
International Congress a 

< ‘, i: I 
(Conrinueh j&m pn&+ 1) ,1,. ../ .!” ! 

are five general &jects.op which papcr3 
by ‘individuals are requested.: ,,r- : . ..., 

(1) Generalized, models of, injtirance 
business (Life and/or --Non-Life), 
(2) Testing. hypotheses by statistical 
investigations (Life and/or Non-Life)., 
(3) Statistical bases aad ,exper+ce ul;.- 
d& Disability, Sickness and, Accidcnl 
insuiancc, (4) E.stimati,ng the. value of I 
insurance conipanies!f,nd i,n:prqyce p$- 
folios, (5) , Interrelalionsfiips b,eQveen 
demographic and economic develophent 
and social security (including .‘dccupa- 
tional and private insurance). , 

Detailed descriptions’ of‘ the above 
topics will be sent out to meml;erg’ of 
the International ‘Act@rial Association 
early. in 19i8. ‘. .’ 

; .I.. 
Papers may 6: &bmijtcd .$ny ,time u$ 

tint4 January 31, .1979, ii, th,e ,appropri; 
at’e National Correspondent, Lawrence 
Cdward ,in. Canad? and ‘John \V&ddy, 
in the United .Siates., If the paper is tc! 
be submitted after September 33, LO%, 
(but by .Jan:ary 3!, 1979), .thc aullror. 
or +utlJo-rs shou!d notify the appropriot~; 
National .Corre$qndcnc oi,.tbc bitle. .of- 
the paper priqr’ to September 30, 1$‘$.. 
Papers may be s&&tted in Er$i+, 
French, German,’ Spaiiish o’r’ I t&$i:’ 

A’t:etidance at the &ih&& ‘ivill i;$ 
limit&d’ tb 1,000 members froh’outiidi’ 
Switzerland. 0 
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About VU 

(Corrfin~ed jr0715 page ,i) 

.sear,ch Corporation, can be found in 
“The Life Insufance Industry’s Market- 
ing Dilemmh.” Most probabijr, only the 
forewarned w.ould guess that a ‘report 
so titled would be about VLI. This is au- 

other of TLIIMD’s strengths, for it offers 
an interesting viewpoint as to how VLT 
may fit in context, from the standpoint 
of not only the industry but also the 
public. 

The dilemma, as stated in the first 
chapter of the report, is that there are 
serious doubts as to the future of per- 
manent life insurance in general and 

Joint Life Annuity Form$ytions 
(Conhued jrorn page S) 

For monthly payments and i A .05, for example, we can expect distorted values of 
joint and lait su&vor annuities with 12 payments certain if the issue ages x and y 

i 

are such that P -- =; P s -i- ‘-? - ?Y, b ‘2. P zY exceeds 0.999628. This occurs in 

the 1971 Individual Annuity Mortality table for ,ages as high as x z y = 65. More- 
over, the right hand &i-de ‘of the inequality is a decreasing function of i; so we can 
expect,more distort,ions at higher values of i. Mr. Mereu indicates that these anom- 
alies can be avoided by using the uniform distril+on of deaths assumption’. This 
is easy to prove. Startin g with the approximation 

. 
.:. 1’.. 

Therefore, .like.:Mr: Mereu’s suggestion,’ ‘the liniarity of . 
..:r, : .!. ., 

,” 
..‘\,. a’:.. 

non-par permanent life insurance in 
particular, while the industry continues 
to lose its share of the savings dollar. ,,-=-, 
At the same time, agents’ earnings have 
flattened out and now barely keep pace 
with inflation.. And policyowners con- 
tinue to have problems of underinsur- 
ance and keeping the coverage they have 
current with inflation. I would agree 
that this is a rational summary of to- 
day’s situation; the real question is 
whether (as this report suggests) VLI 
does indeed offer a solution to the in- 
dustry and policyowners alike. 

‘iVitb this thesis established, the next 
two chapters of TLIIMD concisely and 
(for the .most part) accurately sum- 
marize the regulatory scene, past, pres- 
ent, and future outlook. My one reserva- 
tion is that the SEC’s final rules are 
characterized as “i qualified victory” 
for the mutual fund industry. This is 
akin to saying Muhammed Ali’s’bloody 
Manila knockout of Joe.Frazier was “a 
qualified victbry” for Ali bcbause his 
opponent remained alive. It is also in- 
teresting to see Mr. Johns state that 
“most knowledgeable observers” believe 
the eventual outcome of VLI tax treat- 
ment at the company level is an ap 
preach under which there would be -’ 
“virtual tax neutrality between variable 
and fixed policies.” I would agree (thus 
making me a knowledgeable observer) 
but legislation is almost certainly in- 
volved if this goal is to be truly reached. 
It is with sadness that I notk a history 
like this can (properly, in context) de- 
scribe what happened without ever men- 
tioning the people who made it happen. 
Thus, there is no mention at all of 
Charlie Sternhcll and John Fraser, and 
only an inconsequential reference later I, 
in the report to Harry Walker. 

The next chapter describes Equitable’s 
.VLI product, markets and ejrperience UIJ 

to .tbe mid-1977 date when the report 
was published. The material describing 
the product ,itself .and how- it works is 
generally-clear. The only portion where 
the reader may run into trouble because 
bf tangled language “is the, sectidn ‘.de- 
scribing +e michanics of how the dealh. 
benefit changes.’ This se&n is q&ted 
verbatim from the prospectus. 

,“! ‘, > I 
There are two, int&estin~ol;&&atidns - 

;:I in this chapter: (a) that, with gross in- : 
vestment returns of .8% or less (as illus- ’ 

ijrodoces values which never i&d to ihe’ anomalies reported earlier in The Aatuary. a ” (Continued on page .7) 


