
University of Waterloo 

Mr. Charles S. Fuhrer 
Co-Editor, ARCH 
Benefit Trust Life Ins. Co. 
1771 West Howard Street 
Chicago, IL 60626 

Dear Sir: 

Wah~rI()o, Ontdrio. (,100\('1.1 
N2l3Gl 

Faculty 01 Mathematics 

Department of StatiStiCS 

and Actuarial Sctence 
519/885·1211 

October 24, 1984 

I have enclosed solutions to Examples 14.6 and 15.3 
of the New Life Contingencies text that I feel will be of 
interest to your readers. 

I have sent copies of this material to the co-authors 
of the new text. I have also suggested to the five authors that 
their handling of the new Canadian reserve standard is not the 
best. I do not feel that they are well-advised to use the 

n com , Scom approach. I have enclosed the Act that defines 
the new system. 

RLB:mk 
Encl. 
c.c. Newton L. Bowers, Jr. 

Hans U. Gerber 
James C. Hickman 
Donald A. Jones 
Cecil J. Nesbitt 

Yours sincerely, 

Robert L. Brown 
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Ex. 14.6 

solution: Q t · . Scorn p ? ues ~on, ~s > 19 x+1' 

Is 

Scorn is payable from age 36 on. 

D36 

50,000(5505.6909) 

=2275.37 

Scorn p? 
> 19 36' 

120,984.78 

Find the level insurance in force 

130,153.30 

For a $1, 19P36 =.0116543 

.:for this policy: F' 19P36 =130,153.30(.0116543) 

= S1516. 85 

. acorn p 
•• " > 19 36 

.', Scorn 7- BF'PT 

acorn must be chosen so that the first year expense is the same 
as on a 20-pay life using Full-Preliminary Term. 

"'19Px+l -A~:II"1516,85*t -150,000(A~:1l) 

Now 

1516.85-284.94 

1231. 91 

Scorn =p +19PX+I-A~:1l 
ax: ill 
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where 50,000(5575.5396) 
= 133,241.55 

=2092.27 

1231.91035 
.·.Scom =2092.27 +133,241.55 =2205.59 to Our 10 

&1102.79 Our 11,30 

The issues that arise with nonforfeiture benefits 
for policies with non-level gross premiums and/or non-level 
benefit amounts are similar to those discussed under modified 
reserves. 

The 1980 law refers to an average amount of insurance 
(AAI) and indicates that this amount is based on benefit 
amounts at the beginning of the first ten policy years. That is, 

9 
,L bJ'+l 
J=O AAI - 10 

We then have: 

where P 
equal if 

El = 1. 25P + .01(AAI) 

= .06 (AAI) 

if P<.04(AAI) 

if P~.04(AAI) 

is the level premium equivalent for the policy. 
P=.04AA~ 

(Note: 

Ex. 15.3: Find the m~n~mum cash values at durations 1, 2, 10, 
and 20 for the special 30-year endowment policy 
of Ex. 14.6. Benefit is 150,000 for the first 
20 years and 100,000 thereafter with a maturity 
benefit of 100,000. The gross premium is a level 1 
2,500 for 10 years and thereafter is 1250 (G then ~). 

Solution: The AAI is based on the first 10 policy years and is, 
therefore, $150,000. 

The net level premium for this policy at issue age 35 is: 

=1622.9358 
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since P =1622.94 s .04(MI) =6000 then: 

El = 1. 25P + .01 (MI) 

=3528.6698 

For nonforfeiture value purposes, the initial net unlevel 

and 

so 

=50,000 (5575.5396)+(3528.6698) (12256.76) 
133. 241. 55 

= 2416.8665 ( B com = 2275 • 3 7 ) 

starts at 2416.8665 and goes to 1208.4333 after 10 years. 

PROSP (3M36-M55-2M65+2065) N36-.!.2N45-kJ2 65 
cv 50 000 - 2416.8665 ( ) 

1 =, D36 D36 

=23,855.433 -25,338.966 

=-1483.5331 

CVPROSP 50 000 (3t137-H55-2M65+206 5) _ 2416.8665 t37-~N45-~N6 5) 
2 =, 037 037 

=25,019.272 -24,349.539 

=669.7334 

3M -M -2M +20 .!.N -kJ 
CVPROSP =50,000( 45 55 65 65) -2416.8665(2 45 2 65) 

10 045 045 

=36,507.541 -13,987.734 

=22,519.807 

etc. 
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APPtNIlIX A 

Exeerpt fTO. the Canftdian and British In~uranee CONVanies Aet 

as ..ended b. 1111 5-3. haV1ns to do vith life re.erv.~. 

lOll .. (I) Subjecl 10 seclion 12.2. Ih. 
Iiabililies .hown on lh •• nnu.ol .lalemenl of 
Ih. eomp.a;;ysn.,11 include I reltl'lC for III 
.nm;lured oblil31ion. under lhe lenn' of 
iu policics det'Cnd.nl on life. accidenl or 
,ict-nas or on ;any o'hcr conunccncla or 
Oft a term (c":lin. 

(2) Th. reserve .. (med 10 in .ubscctioll 
(I) 'hall be o;lculOled on the ba.il of I 
ratr or t~ICS of intCrcSllnd I nte or ,ales 
of monalilY. .ccidenl. lickllcss or ocher 
COlllill,e ... ies 

(a> Ihal. in Ihe opinion of Ihe •• Iualion 
aCluary. ar. approprill' 10 Ihe circum .. 
lIanc .. of Ih •• o:np.ny and Ihe policies 
In fore:: and .. 

(h) Ihal are a".ptable 10 lb. 
Supcrinl.nd.~I. 

(3) The re5trYc ,,(.rrrd 10 in lubscction 
(I) for I life i.lSurar.ce policy .hall be 
.. lcul~l.d ill Iccord.n .. wilh Ibe m.lhods 
Ipccmed in lublcction. (4) and (7) or in 
accordanc. wilh any olh.r melhod lhal 
p,oduces a res:,.e nOll .... (or any policy 
.1 .ny durali ..... Ih.n Ih. 'CSCI'IC calculal .. 
cd by Ih. ",elhod ,pcc.lied ill lhese 
IU bocelion •. 

(4) In Ihe ca.e o( I li(e insurance policy 
IhOl prO¥idcs (or I uni(orm Innual premi. 
um. Ihe relt,..e on Iny d.te shall be 0;1 .. 
culaled by deduelih~ (rom Ih. pre.enl 
.... Iu. on IIt:II =1. of Ihe unmalured o~lj .. 
,lIi.,ns UDder Ih. 1.",oS of Ihe policy Ih. 
pro,cnl .. Iu. on Ihal =10 o( Ihe ulu.olion 
premium usumed 10 be pay.ble on each 
anni ..... " ..r Ihe polky ("II"win8 lhal 
dOle durinG lhe lerm f .... which premiums 
Ire r.<:l!irc4 10 be Faid IInder Ill. Ict\"IIS of 
lI.e rolicy. 

91-25-79 

(S) 1lac I_lit of llac waluaiion pn:IIIi
lUll 10 be rued (or tIac pv",,*, of &IIbscc .. 
IioII (") alIaJl b& equII 10 lhe .el Incl 
&IInUil premillm for lhe policy. incrcucd 
by III lmounl IhaL i( a .. umcd 10 b& pay. 
abie 1\ Ibe beailllli.; o( Ibe _!lei Ind 
eacb subsequenl p~licy ye,,, (or which a 
premium is payable onder the lerms or Ih. 
policy. hal a PftSelll ~Iue &I Ihe dal. or 
IUlie of lhe policy equilio lbe I .... r o( 

(a) OIl. hndred and Ii(ty pet ccnl of 
tIac Ict /eRl Jallua. premium or slich 
Oilier a.mounl U may be prescribed by 
replauoD. and 
(b) suclr amounl u in II,. opinion o( Ille 
valu.lion Ictuary rcprcscnll the COSII 
lnairred . by Ihe company in COJ:I1a:tion 
wllh the ISSlllllce o( Ihe policy. 

bul the .aluuion pr.mium IbaD nO! ill any 
.... b& .real.r lhan lhe ponion o( Ibe 
&IInual premillm spccirtcd unuer lhe ICf1nS 
of Ibe policy lbal remains a(lu d.duct;na 
(rom the premium all amounl Ihal. iC 
I .... bble (r~m each (1Ilure annual premi. 
um. would. III 1/1. Opinion of lhe .aloalion 
ICillary. b& su(ficienl 10 provide (Ullite 
at:millim:lli •• Cllpcnses Ind 10 enabl. Ihe 
com"""y 10 "'CCI dividend expocluion. on 
lhe cumnl =1. 0{ dh-idends modili.d ill 
aeconlance wilh chan, ... i( any. described 
Ia pan;rapit 82. Hl)(a). 

(6) For Ibe PUfllOSCS oC Ibis sccaiOll. llac 
... 1 leyel Innual premiums and prcsctIl 
values .ball be ealcul&led 011 lb. haIis 01 
lhe nile or nua of iIIlcrnt and rale or 
rales 0{ mon.lilY. _id.,,1. sick"ess or 
OIber COIItin.ellCia .Itd (Of tIac" calc:Wa. 
lion of the rcsct¥ .. 

(7) III lhe case o( I li(e insunDce policy 
thaI docs IlOl prooidc for a uni(or:n anllual 
premium and ill Ihe C2 .. oC 2n annuity 
_InCl. lire rcstf\'C .hall be e"C1II~led in 
accord.nee wilh lhe mclhcxl d.scriDcil ill 
IUbscclion (01) wilh luch modification. IS 
!Iac SU!,",inlcndenl con,iden .PFrGprial • 
.. lhe e.rcumstances. 
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(I) Wha-e llIe ""Ilion ICluary lI.es a 
_bod tt! QJClalalion thaI produces a 
ratr'tC d.lTcral Crom the ,esc,.. ~ro
dueed by the melhods described in sub, ... 
IIOIIJ (~) Ind (7). h. lhall .100 t;I"~I~I. 

(01) a rest,.. in accordanc. wilh the 
_Ihods dacribcd ill Ihose .ub5«lions· or • 

(b) a ract"\'e in Iccordanc. wilh Ih. 
_Ihods described in Ibose lUbs&ctioll' 
modiraed by . 

(i! IIIlIminl In Ihe ealcul:liOll Ihll 
Withdrawal nles Irc lero. lnd 
(ii) Cor Iny policy •• ubolilulin, Ihe 
&J:Iounl of Ihe cuh .urrencier niu •• if 
&IIY, &I a partICUlar dale (or Ihe cal .. 
culaled rcscl'lC II lhal dll. ",her. Ihe 
......... is .... 1111. lhe cuh .urr.nder • 
..Iue. 

and I~ rese,.. so ~bled 'hall be 
shown 1ft .he annua' .UI.menl in ... en 
=aner IS 1!Ie Miai .. ., may direCi • 

(9) ~( the _Ihod or ClI:uI31inc , 
_ IS other lun I~e nel 100·el premium 
m.thod. the c:IIIIp:lny .h.1I also 0;1 .. 1.:. 
Ille ~CT¥e ill aCCOtd~nc. wilh Ihe nel Ityel 
prem.cr:' mClltod .nd .uelt rtl:,...~ .n.ll be 
Jbowa 10 lbe Innual ltaltmc~1 in '"C~ 
1III0ncr u tIac Minisler may oir"l. 

(10) The ,..el'¥a required :0 be cal
.. Jalc.:llll ICcon!._ wilh sub.eclion. (!l 
and (9) =r be d.lermincd by :ny md.cd 
of 1~.m31_ ,",cis("elory Ie Inc 
SllpcnlllCSl4!cnl. 
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