C 7 4 202

Saturday, August 25,2012
10:40 PM

o 100000 Ao
@ "7 Bee
/06,000 (, 369/3)

J1.24s¥

oV = PUFB- pur?

= 33/, 9579

= /0600, — 331.957 &
= é’/qqg‘ 293 328/, 0% =
c/)\_?;.)“g 9/7

@ P < 240,666 ,44’0‘,57

—
—

alzo: =
2@1000(/490" 20 E{/o /4(pa>

QD vo — zoqu Q Lo

p—
—

20,000 (016132 ( 2791)-3691)

1o, Blolo— (. 22%,8)(1./u6%)

= )278.07332

oV PUFB— PuFP

= 200004 by, = T IXB.OBIE

= Zbﬁbjool)(, 2@905 "‘/. §103/X4 3(9?’3>>
/ - . . / - N\ 7 “

HW 7 2012 Page 1




— /5986733 ( 13 2LB~( SR /. 196/
= |7 uvy Lo
@ PupP="P~ul

Y Q55 57 = /9 600 Ass: 757

. /0600 (/4 3s — 30535 495_"30535)

[oX=4
Qozg = o Ce Buc

= (O O60 ( 2822 - (.zgg)(,ugé&x\nggo_@
/5. 3926 — ( Suz18) ¢¥. 112])

= 267 5

s\ = o000 A o, 1= 2752 &, o

= /0, 060 CM; 132 — ( 27us8)(. 68756 43980)
+( 2l 1.379,3)
— 7.€2 <} 4. 866 —( 7?&‘.291/%.112)}}

= 2LeL. ) - 10837 B2 —_—//49/,172

_ Thost or
wV‘— /0/0004%’:5-[ - Oe/n.g/):”r\o*

prart=
. /Qooo(zo)zo - (.2,)“4,34%11?78’0)#2&‘63@

=|3948.02 ]

P —— -

HW 7 2012 Page 2




@\ = 1000 @ oy 2[2217] bepra
—'M\L ()QN' t;. ’h\s._—
PW = 27 )0 = [E217)
@ Pupr= PUB
/7501002 bb/ [0Y0') ;&;-O
000 C}.02Q7)><5(o‘?'3>
Il. /9 &

P= 50,

|

1705, 17 (37

PUFB —PVER

V -
Jo 00
= 55&)50,470~ /70811757470

= docn(lo 2971>(,§14/Q§>
— 17205.7372( 8 .5693)

://),?m.ﬂ

@ :75\/”5‘& Kﬁnﬂ[ Vl«@'é PC@MA«W\,(M

vo (12D -
/2. pa)ib = 5?3'000'44,0
LSOO (/‘029711. ] leB)

12 P =
().0002 B)Ql.msn/)- 482
= |9 4129
—_— e (1?)
V= Tocoo A - /2/00.,0
= Sbooo(/fomw)(,y/é/%’ —
( N9 4//)-7X(.oogzex 8- %?3)-— D. w,g:z)

r‘.l_ ~ o “)i

HW 7 2012 Page 3




- \/2091. 8‘1‘}/
@ oI i R

= (06 000 /470 - o C 70

= /oo/ o000 (O-S/‘/%‘) 39;;:? (100,000 (o§ q3>

= 2412, 38
=P
&) T P A,
= 28D, ooo(llﬁb = 054 /Qo}

25P 006 (At.t/ -9 &y, ’46°Yo o
Q- 13E 4 aao/(a‘;" 10 500

= 260,000 (5.24905- (b. cog))o. ;WB))

9 8/%007
- - (o) (=
—-230/000 016867 ( > 9287 zcy 3('?
1#.08ed ~ (Logy ”(9/32 071/)(” s
9,281, 24¢

(/3 2(,L8 - (b §lo$z>/// /(/gz/)

= /6,123 (8 - [ /555‘9747z[7.5734,;>

So65. 60
O V- pug- pib,
P . /436’ - 2?539 /465 +29E 3.
YT ©0 °o (/0&19

A3~ g E3. QuS

= e o YU, 13470) — [(1.00Y Y2525 y u3980- S]

HW 7 2012 Page 4




N U ARy .
Z 15.2820 — lo(,> (q{/é;j:; <N.HZ'>J
= 304, 44973
sV /‘300‘7[/440‘ 25 Fuo (/44&“ ’ﬂ
— 30Y, 49713 (&é’eo “5E E%B
= /6,600 Z,/uzz— ( 27#/'9/.&97&)/,%720-‘5]
304 W93 megite - (aFln, u@
= 1337, zal
)o\/pp = PVE § Mg Vo wou Pomu
= /0,000 éA%«lpgug ('44,5 'B
= /600 | 028120 — (o.zs‘ead.\es%m t}}

=\&3 44.8 o> S

@Pv P= PuB~ PVE

?&04,0 = /00000 /466"’ Y2 P+ .oSpc?w

#+/00 + 268 o + 50 A
z06 260 (. 3@?13}4— 100 +25(11. 1Usw)

g2 (udd) — ux
= 386 5863
s PUEBtOIEe - pUFP
= 106,250 (A 20) + (08)380.63) G0

¥ =

HW 72012 Page 5




-

28 &0~ 380l 5863 G1o

= Joo 260 (.54 95) —

Z( .92 380!, 5&9—2{(& 8593>
e @

@ov: PUFBYPVFe- AVFP

= 22,000 Ayy, 7 + (42X 1e00) +
Lb%>0 woy& Yo, 3 T 400 +25 Go: 53
+ 2.8 A o, 3~ 1D B yo o5
= 250280 (./@152— (.ZWNX.B(A/B))
+ 72 +00 —
[:. g2 (1660) ~ zgj <N.9/bé~(>7t/m>(u.zvs¢>>
<[1149.75 |
V=250 000 AL — +(, o@{/@oe)é;b,ﬂ

oo ! - oe
+ 25 ¢ = 250A S, %00 g 7

0

= 25D,2.5D (_zuqog-_ (. s‘/o'81>(,34,913)>

’&9150(0@“15)('3‘ 2648 - ( stos) 1t “‘“‘)

HW 7 2012 Page 6




@

Plss: 4 = ZOM/_',XS?* 2P
. 08P5 35, 75 100725 &35 ]
+2850/ 455 eyl
Pe /0257)( 12872 — (.z%X,quw)nt.z%)
+ 100 +25 (15,3924 - (. 28)(2.2758))

é 92)( 16.3326- (. QJ;/QXNJM)— LH2

= 56/, /3

G Sl 1yt = b/ 13
b’l/ - /OR 8O 440: '3,7"" 25/&090;7?-)
+ .08 (L. BXE \t0157> — 6/3 29«%—7

= /028D (, [ bl32 — (,>’36, 4,2)/.72137)(.305/“>

+ ( S3662)( 7 ;7>>
+ 25 ( 14,G( bk — (.53%7)(,7213%2.275%3

——é ?2><(o I, l%) g/‘f . 8/%'(.7;52%14.11@

= [zeeer |

wl= 26250 Ayg7 +25 G 7]

= /6250 |, 20120 —(.S2652)( 305%)

HW 7 2012 Page 7




L
+ ,gz(ps‘z;] +—2§E‘lf.112: -
( ‘SZQ,SL)(ll. 2’2§&>]

G o_ /000 4)c » - - l“ ’q)"J-‘t
J — ,; Gwr n
O x
— /- ——x
x> 1

“_ - foAx Gt

1= Axse
[ — A x

5B — Yoo ;-.5

-y
6 4/0(5(5,) =//éé.é7£

_6‘/4: /mf4>c+t - /Oaa)cv‘-t
P:fi@—» ’ Exv‘ -5 G
(L x /

(l

i

HW 7 2012 Page 8




/Zx»%‘ (=9 Coxrt
/DOO(/ S & H:>"" /ooo(/ Xo.) “dx

x =+
= J000 — 5 (19 g.1) —
see0(] - 7(@) (2.9)

)2
SO0 — %—(1000502‘@ —
/060 (2,@ n /600 é@(@@

I

V =0 a \/1—PQ[/+ 5 — R+t ($ﬁ>

-b-H

\pvo%}s

1 V = (o+ 373&7@%1»4) — ( Dl 1coo)
. 8

-TR357.78 |

v @357 78+ 373@7070)(/ ol/)
- =

~ (¢ %X/cooo>

. b

\1 Cg QQ7.20—+ 3736 75'-)(1 "1'[)

-_ ( 5X/oaoo

HW 7 2012 Page 9




S -

i
- [5278.¢3]

4M =D

PP = Pul’

2 PC?O@ + 2PE2o)y + P a2+ P21y

= 1660 (180N + 1000 (298) %+
w0 (206) 3 + o (au)u?

P 27, L9578 il 22 6636
277b.0%688

z\j: PVﬁB’PwFp
llo b
- swov (%5 +sbov2(fgb>
— Jbb, 224636 (143@’;*’2_0

= |225.3%)
?2 = 2%2, 238

P\ = 2('?;): 5(9('}. 470
2 (P)= 112%. 940

o
Q
f

= (o+1128.940)(1.09) - os(. D
' 7

HW 7 2012 Page 10




= /082 33
(109233 + Y. u7){)-0¥) —2000(-2

a\V'= . 8
- Je4o.gY as
(/él,/o 8Y 4+ 28, 233)[/ 09) — 20060 (1>
= O
. é?V+P)Z/+u>~ 10008
/6 Z*qu
SO 6'DX/.I>— /0606
SLD = < =70 5-5?
) — 557
500 - SLOR 5 = /b ~ 10008
L :/_2_
25 Yw 55

@ M=0 smece Premzmm

p aepl.
e (o +hrg =X TR (e
/= O
—99.5L = (O+P"“.S'P~/oo(/.08)—(aoici@
]= 002

(2% ). 98)= .5yP- JB- 20

. )z2% - 7904,( 993)
e= - | ¢2)

HW 7 2012 Page 11




@ Sihee we do ndmwm

nn,o.oz:kiu% )
MU\&& V‘e%os,uci&: &-p/,«.ci:&

N‘Sﬁ :QY\& QM/VD'ZJ@ éofmﬂy
;Z PACMIW$ %WM%W

— >
D 3

A

»\A- PvR

= 00Ty, o — (09000 Aedo: 57
- 700()'-/. B/66 “472529)(/'4.)\1)\»

— /00, DOO( 26/32 - (,7?5'2?Y,20)2p>>
= |/720.!] 459

Now e hovt Yo ccowmelts
-ﬂ@ ’ofxe_gg,,j',m,&u w[o Line &
\9\/ o!/\)fﬂ/\'ss bj bEx-/o

sV= L‘no 1/959 5Cvo> [2407, 37)

e /ooo4er y3? 8o

o 8909 = 44, 4382

o= L000A c- #4382 F

= 2«7047g

I \/ = 7060 /475 - Z.L«/,ussz,'a:u

HW 7 2012 Page 12




= 297 8¢
s0.21/ = //— 5)(,0 V+p> ‘*‘@X"\D

< (- 3)( 27678 + 4% Vs*sg)-l—

L‘7>( 237 2‘/)

@ PVe +PVE < PP
Pa,,: 258060 Ay + 6.5% P

+ 6.6UP Q2o + 166+ 208,

= 280660 Aot 100 +20 e,
L Pbby O5E
25, 000 (.51455) +e60 #20(8-SL93)
(0.9 8 .5672) — 6-5©

= WY, (L1397
Q) PUYBAPYE- Puf
25000 Aqre + .ot (14 41397> a
+20 & ae = (17/4.41397) Gong

= AS6o0 ( Sy 7) g%)(tw 0139‘5— j(’?z,)—g

= 3652. 20

© ,\= (5V+P—E>(/.o&>-)o’ooo&{

HW 7 2012 Page 13




/"077,»‘5
- <3052, 20 —z—@ﬁ@(lmﬂ é/ﬁ?)*zai/.o@

- 2600 (o. O€)la?>

T

] - 0.65167
= 286k, 53

@ éV/= <3os>.zv+ b-?éZ/7/V.U§97>’>’o>(/. 0sB)
— 2§600 (,%Yo{l(ﬁ)
|- (. 25) 050D
= 393 po

Gazo = 3703-60-2264. 53
= 56.47

@Lv’ = <3062.zo 4,7 (s, uscrz)—my/oﬁ)

— S§ 600 (,SSD(, éb./é?)
)~ (- BN/
- 3923 97

b prs Fesm MoeT
% 3923.97- 2¢44, 53 ST

N = (205220 + (394, 10359 -20 Y] 2%)
— 2506t (95) (L as1eg)
)= ( 58X 25167

HW 7 2012 Page 14




2014, 1>
G BED Fhom INTELesT

< 39/4.13- 292397 < —9.8¢
GATY Feem. LS é

= 3903.00-3%Y, )32z —11.13
Nole: S7.v¢ -92.8¢-4,13= 3(-Y7
@) GM = Gam Armn Mocdoth
6E = Gam frem € xlonses

P 202 . @Llnl3D gyy3

C?t[o ¥, 8Lbb

S50 Gross = 680,49
zou: (S_b/ 060 *+ 700),450 - ([“OS)(&QOQ?YZ;D>
= (50’ BGDXO‘ 1}.{905> - ( , Qdégbf WX& 2&@

(1M + £ €)(usd)- PRERN

\/ -
o - ,0
(2a80.02+[80. S I %)

— O. 06592_(513‘ 300
) — D .,o0 52z

= Y oade

n_ Szosm Lo+ (Lo D(3)U-00)

HW 7 2012 Page 15




— 0.005 (k9 300)
-, 0085

= 4 g4, 70
GW\; U GUY. 20— dlbox-Yl = U2, 2¢

me 6%@ Lo + (63o. @q)( 9«)(/ 06)

e ¥ Coos )C(;b 160)

)— 6.008
= 4b38.4Ye

6% = 39 UL - Hl Tos ~ .2
F\EQJ kA Mo fé/ ¢ aw/we
/60 /ﬂa 0Z<,Qa-> SO

~ b2y Yoot = - b2YO

As =lo|
[ohs 4P o~ XEN(143)
Cg e,
/= Bx
_ (o+300-(-2)3e) - /;on/‘oe)

._/ooco(, ol)

0 27
//g 74 300~ (. oo)(Boo) ;—o)(/ 0"33

HW 7 2012 Page 16




~ — sooso(.0tS)

apé’-' —

= //3 8. L I

(}"3 8.2l +200- @.0$Y3 b°> —30)0.06)
3/45 = — o000 (-02)

=239 ]

e

v
o\/= PR - prrep

= 1006 At 1600 A =

. 78

— 6l ag: &7

- A,
333,33 +197.9/ — (b (’ ;”-ﬁ
5}//4;,&@(/_. ©.1979/ - O-S/béﬁ
B | , 06

o\l

RVE

)\

i

~D
S
~
[\

-é" + P+) = (5Y g
P

= @ +323- e‘;)(/,%) — j000(.2)
)= . &

HW 7 2012 Page 17




- 24$ .06

Je C\/ -/-PXH—E) ~ (660 @rry
)= B
= (2.%5.09 +373‘é3>(/*°9 '(/”OX2>
. B

A

= 562 76

2V, /= §62.76- A% 06
=[324.70(
o= O

:(o\l ~/—P>(I+L> — 5&

V >
(O +31876)1.0L) = (foosd(-52)
- .78
= 3/, 8 768
V= (Gl.gres+ 218.15)1:00) - (3659 02D
2' - s

|- .02/

-[rz.et]

(o) MetCremlom P

HW 7 2012 Page 18




/,D(JO,éCD 465

i

—

aﬂ
acs

/060 oon (. € 2950) 7
1 /
78967 -;KZ/% 428 Je

@ élLDSs Premdon. = FS
PYP =PV B+NE

3 ®o ®o
I QA= [ 0000004 (¢ 1D T+ ¥OQs

47 P4 .OB/DjC‘iQS +
(e)(0.9) +(oeofo1) Gys 7200/ s
Pﬁg (000,200 Ays t Flp +1¥0 ALy
Guc (57D~ VT

/0602006 (. 43280) +960+ 140 (2, 5945)
é?.gsw)[.e?) Y

© T- P2-F - w43z 9¥ - uyusi

= 3599.2€]
/o(/wc (005600 /475 - Y ¢38.46 az_g

= /,006,000 (- 67 ¥7)- YU 438,46 (2.27)

=z

=270 729 8 j

7o\

HW 7 2012 Page 19




LCyzo\/e: PUFE — PUFPE

= Y0 B2 +[603) 48 AL ES
+/000(:1) &z +200Az-
- 392928 & 4
= 200A . - @Jéoé. IQ < s

= oo ( .S¢/ QQ) - [\2 ol A Ia>(7— 21«7D>

= P‘Z ;Léb.?ej
n
@ t\lj:f\[ +—(:ve -
276, 777.80 - 17,2%.9
253, s2.8y]
@ (oAS+ P?- eo—xf"’>)(ﬁ-i>
As = - 3x(54E=D
X
[O‘l- 49 w3z.¥y - (S)(¥guz2. )
_— O — /oao(z)j(l °(9>

- (5.62132Y(J065200)

{l

@ ZZZJD 89 + wQ uzr ¥ —(, D;>léga;7,w
_ Yo (joco)(e. 16) (/.0
— (0% 200)(6. 0252@

2 |- 6-02329

HW 7 2012 Page 20




- 20,577 5-07
PUP = PNR+PVE

71+ é%}(vﬁ (99X 995“5\/‘2)
= /o@®O< oI\ + (-?9)('0‘5>Vz+(?%%)(°‘>V9

+.12P + ﬂ?;P( Hx;;z>+100
-+ 3° e'CZO')c,.: 37

/0,000 (o.DI\I + (.?9)/,01@\@ ('%X%% oz)u%

+4— /OO0 + 3D (/+ R [,?9)/«9‘35)"9

"
- (.22) (13.92vs($9(985)0 — 612
= 23], 0l
Use vecwrsive W B/«LAs;mL 5haw
= 0O
° (04-@31,61)(. 3)— 130X1.03>~/°°°OC°D
,A'S = o
, 77
= ~Yl.22
LB = (Cytaa- (z;z.ob(ﬁ;,)-;%@} osoo( 415
285
= 2Z,S

AL = O SMce pYeEMMNm 150

HW 7 2012 Page 21




Weus:ll £md +he ' -
@»{QXJ}M T mw
Net = /DDOO(. ol v+ (,9’2’){,0/5’>u2+ (WY@(&)V%
)+ . 52V # (U)W |
= 136,13
o\ln-‘-'- O
e @ + '3(avB\,(l,c>8>v Zobbo[.62
e 27

)

= 447 50

n_ ( 47.35+ lBQJB)(Lo.?}—Qaw*oY.wS}_
* , 985

= ¢9.65
>V“= O Yo oh%mv-@-m\
glhc,e “'MAL bevw/ : veserve @J
" Aerncoms

HW 7 2012 Page 22




103. For a fully continuous whole life of 100,000 on (50), you are given:

The gross premium reserve at ¢ =10 is 15,000.

The gross premium is paid at a rate of 2200 per year.

The force of interest is 8% .

Mo =0.01

The following expenses payable continuously:

i. 50% of premium in the first year and 5% of premium in years 2 and later;

ii. 40 per policy in the first year and 20 per policy in years 2 and later; and
iii. 500 payable at the moment of death.

T o 0 T o

Calculate the derivative of the gross premium reserve with respect to time at £ =10.

Calculate the annual rate of increase of the gross premium reserve at time ¢ =10..

d
9; ’Vzé; t V+E -G _(S; +E; ] V)/ux+r =
% oV =0.08-15,000 + 2200 — (2200-0.05 +20) — (100,000 + 500 —15,000)(0.01) =

2415




104. For a fully continuous whole life of 100,000 on (50), you are given:

The gross premium reserve at ¢ =10 is 15,000.

The gross premium is paid at a rate of 2200 per year.

The force of interest is 4% .

The force of mortality follows Gompertz law with B=0.0015 and ¢=1.03

The following expenses payable continuously:
i. 50% of premium in the first year and 5% of premium in years 2 and later;

ii. 40 per policy in the first year and 20 per policy in years 2 and later; and

jii. 500 payable at the moment of death.

P oo oo

Estimate the gross premium reserve at ¢ =11 using Euler’s method with £#=0.5.

V= VARG V+E—e—(S+E V)i, 1=

105V =0 V+0.5[8 10 V' + By — 0 = (Sio + Eg =10 Vtsorio] =

15,000+ 0.5[0.04 - 15,000 + 2200 — (2200 - 0.05 + 20) — (100,000 + 500 — 15,000){(0.0015)(1.03)*} ] =
15,957.20

0V =105 V4050805 105 V + Bos —Gos = (Sios + Eios =105 V bbsounos] =

15,957.20 + 0.5[0.04 - 15,957.20 + 2200 — (2200 - 0.05 + 20) — (100,000 + 500 — 15,957.20){(0.0015)(1.03)**}] =

16,932.08




105. For a fully continuous 10 year term insurance issued to age 70, you are given:

The death benefit if 250,000.
The net benefit premium is paid at a rate of 13,000 per year.
The force of interest is 6% .

The force of mortality follows Makeham’s law with 4 =0.005, B=0.002 and c¢=1.05

o 0o T o

Estimate the net premium reserve at ¢ = 9.5 using Euler’s method with 2 =0.25.

V-hE—¢ (S +E)H.]
L+ ALS + ph]

V:I+h

1

y — 10 V —0.25[B ;5 — €75 —(Sozs + Eog5)tho1935] _
9.75

1+0.25[0, 75 + tyg,05]

0-0.25[13,000 — 0 — (250,000 + 0){0.005 + (0.002)(1.05)°"*}]
1+ 0.25[0.06 + {0.005 + (0.002)(1.05)°"}

3058.02

915 V—=025[R;—e5—(Ss+ Eys)th,os] _
1+ 0.25[8)5 + foros]

3058.02 - 0.25[13,000 — 0 — (250,000 + 0){0.005 + (0.002)(1.05)"*°}] _
1+0.25[0.06 + {0.005 + (0.002)(1.05)*°}]

5926.76




106. For a fully continuous 10 endowment insurance issued to age 70, you are given:

a. The death benefit if 250,000.
b. The net benefit premium is paid at a rate of P per year.
c. The force of interest is 6%.
d. The force of mortality follows Makeham’s law with 4=0.005, B=0.002 and ¢=1.05
e. The net premium reserve at ¢ =9.5 using Euler’s method with / =0.25 is estimated to
be 230,000.
Calculate P.
V= r+hV_h[E —& _(Sl +E;)/‘x+,]

! 1+ A8 +u.,,]

_wV- 0.25[B 55 — @75 = (Soz5 + Ey 75 ) o075 _

9.75 V
14 0.25[8; 75 + tygro75]

250,000 — 0.25[P — 0 — (250,000 + 0){0.005 + (0.002)(1.05)*”*}] _
1+ 0.25[0.06 + {0.005 + (0.002)(1.05)"}]

256,432.5732-0.25P
1.040730293

= 246,396.7609 — 0.240215935P

_onV —025[B;~¢;s— (Sos + By s )0l _

9.5V
1+ 0.25[8, 5 + Hi05]

246,396.7609 - 0.240215935 P - 0.25[P — 0~ (250,000 + 0){0.005 + (0.002)(1.05)"*}]
1+0.25[0.06 + {0.005 + (0.002)(1.05)"*}]

230,000 =

_230,000(1+0.25[0.06 + {0.005 + (0.002)(1 .05)°33]) — 246396.7609 — 0.25(250,000){0.005 + (0.002)(1.05)”°} _
—0.240215935-0.25

P

—-13455.43103

=27,447.97
—-0.490215935




