1 (3) B F - "&fhz &7V G2t SR X+ (Poisson) 4 fie » & % ) ¥
FIEPE R Y Grfcs S e F e rma BAITP RAREPERY R L
12 BKATL (Fp TRBoe > TRE I TEIEFETLEARANE > 3 H F -
BATIZpR R Y A A Ay X T E ik ?
(1)0.007 (2)0.034 (3)0.075 (4)0.082 (")
[+ 5642 ]
BRTIEEY - BRI ENI R PR > R34

Pr{1>T > 05} = Pr{T > 0.5} — {T > 1} = Pr{N(0.5) = 0} — Pr{N(1) =
0} =e?5—¢e">=0.0753

[22p ]
Y REFER AL-(Q)4)

Page 6, Example 1.7. Some important time intervals. Daniel, J.W., “Poisson processes
(and mixture distributions),” Study Note, June 2008.

2. (1) e A BAagfEBulzt ¥ FEBRIEX, Xp s b2 2 S8
TOA GBI E Y BN, AR E L2 R Y R K
Xprg(GXq + Xp)# PRIE_ X > (Poisson) 4 fie > 3P F B4 %] 5 Ua Uasp’ £ Hasg > My ©
Fh OB B 0 LR e AE PRI X fa(Poisson) A e 0 B 8 G
w9

D Lopag = @ LEE G) Frpp - (9 T2 (%)

[+ 5 :iE42])

MR AT RA  #P T ud mgf 3t F



Page 157, Exercise 2.14. Hogg, R.V., McKean, J.W. and Craig, A.T., “Introduction to
Mathematical Statistics,” (Seventh Edition), 2013, Prentice Hall.

3. (2) #Ni(@) ~ Ny(t) = & B Rz e R8> % PRI X +>(Poisson) 4 fiz »
Hig F Sfics B 5 (rate of function)), (t) = 2t ~ A,(t) = =z N(t) = N, (t) +

t+1

N,(t) » Blvar[N(t)] =9

(1) 2t + i Q) t?+mn(t+1) 3) In (i) (4) In (i) ()

t+1 t+1
[+ 5 :E4])

N(t)PRiE_" X ¥>(Poisson) 4 fiz » i# & ¥ 5 A(t) = 2t + H% » BT

t 1 t t 1
EIN()] = J, (25 + =) ds = J, 2sds + f, —=ds = s?|5+ In(s + D=t + In(t +

D
(329 ]
TEFF ALG)
Page 9, Fact 1.15. Sum of Poisson Process. Daniel, J.W., “Poisson processes (and
mixture distributions),” Study Note, June 2008.

4. (4) %A N - BIHFEZAZ AL X 1iF 42 (homogeneous
Poisson process) ; @ A5 iE - B 2 ® 8 F A A2 e 3 HE[N()]?

M3 @35 B3)6 D7 ()
[ %5642 ]

z4 R » E[N(2)] = E[E(N(2)[VD] = E[2A] =7
[f2p 4]
5 A2
Page 12, Example 1.24. Daniel, J.W., “Poisson processes (and mixture distributions),”
Study Note, June 2008.



N ex(3-x)°0<x<3 ) N ) ‘
5. (1) BRfln) = G EfOOE- B R A S
0- otherwise

RCE 52
D @ O @ (*)
[:+5 642 )

ty=%,dv=1dx-
?y—s dy 3dx

3 1 1
Jy ex(3=x)*dx = [ c3y(3—3y)*3dy =c3° [; y(1 - y)3dy =
5 F(Z)F(4) 530

c3 T(2+4) 51 1
5020
3531 243

[f2 7 & ]

YRR A2

Page 168, Exercise 3.20. Hogg, R.V., McKean, J.W. and Craig, A.T., “Introduction to

Mathematical Statistics,” (Seventh Edition), 2013, Prentice Hall.

* A 1> #2(compound Poisson process)iE i A £1{7 % -
’?im’kﬁtﬁp,n Ea 10# > T4
LR e b - E AT A

6. (4)’1%,?
Iﬂﬂb7iﬁ*’%&49iiji

]d’&')’ﬁﬂﬁi/[quﬂgt&gjc’-azk:fﬁ'% BHEEZ58 3
LML TR RAA D T

(2)50 5775 (3)600F 555 (4)600F 77§ ()

s &%\» \m

(1)50 5555
[ 5647 ]

S(1) = VP X; 1 N(1)~Py(120) - X, ~Exp< )
E[S(1)] = E[N(D)]E[X,] = 120 * 50000 = 6,000,000

Var[S(1)] = E[N(D)]Var[X;] + Var[N(D]E[X,]"
= 120 * 25 % 108 + 120 * 25 = 108 = 6000 * 10®



Var[S(1)] = 774,600

[32p 4]
FRPER A3
Page 7, Fact 1.11 and Example 1.12. Daniel, J.W., “Poisson processes (and mixture
distributions),” Study Note, June 2008.

7. (4) B A FG2 T2 ML FGT AL G pHIFEED fEES N

BAA L F AW b ai MR e B A WG TR AFE

1 +> 48 42 (compound Poisson process)i 1 & HAF 2 g2 L > ¢ o pf

%’F‘Jﬁ’q PPt WY E s 300 o F HAE SRIEpRA A 4;%_?7?;2@%%{/”\?13

(W4 EFE20~) f£p AHEF? P PR ES 100 F

SEpEAF L A JQF]@:A\ﬁ BHFIFLXEHF4F )R ARG
TR AT FERRREIENT A LA fu»ﬁ% NG

(1)0.001  (2)0.004 (3)0.117  (4)0.237 (1)
[ B4z ]
B A ARG G P AHF OB FE =075 kfEp A

%E—“F{ 5 E_ 0250 F @b oo
Flob o BT B ARG p f I E 2 5 $200.75° = 02373 -
(ARG TR EPEEHERT IS5 E2 FF 1L o)
[sgp ¢ z@]
3 éi‘#’ -
Page 14, 1.4.2. Sums of compound Poisson process. Daniel, J.W., “Poisson processes
(and mixture distributions),” Study Note, June 2008.

8. (1 ) BHX5LHAh HEEpHESE %455 3555556556575 4
2 L

BA (2 %w)f @ B T g B2 R Tmd (Y 8 &)

FERR )
» I B e
(1) (59,69) (2) (60,67) (3) (60,69) (4) (59,67) (¢ )

[ 5647 ]
FAR LYY TTad g | s A fedeT



#A D (XY) P(X=x, Y=y) AT 0 (X+Y)2
(35, 55) 0.10 45
(35, 65) 0.20 50
(35, 75) 0.10 55
(55, 65) 0.20 60
(55, 75) 0.10 65
(65, 65) 0.10 65
(65, 75) 0.20 70

(a) TE¥PH=x% | Y E:
45*0.1+50*0.2+55*0.1+60*0.2+65*0.1+65*0.1+70*0.2=59
(b) TF¥E=5, gl

(45-59)%*0.1+(50-59)2*0.2+(55-59)2*0.1+(60-59)2*0.2+(65-59)2*0.1+(65-59
)2*0.1
+(70-59)2*0.2=69

[2p 51 &) % ### R Bl

Hogg, R.V., McKean, JW. and Craig, A.T., “Introduction to Mathematical
Statistics,” (Seventh  Edition), 2013, Prentice Hall.

9. (2 ) #F- BEHEHIE FIEHE ORI BIRE L > (Poisson) 4
fie Poi(0) » & ¢
=3 BXRE- BREsNATEDHZTELLIA 2434 &
4 X ek o wnlF 161313~ 16 kbe BEHNEHI
GERRBOACEZ DY %R (DY E ¥R H -
(1) (28,83) (2) (30,86) (3) (32,89) (4) (34,92) (%)
(35 EAe]
LYid A E 0B R e X (W) AT e BEYP BH I AR D
AT R
E[Yi]:1><1+2><1+3><1+4><1:E
6 3 3 6 2

E[Yiz]=12><1+22><1+32><1+42><1=4—3
6 3 3 6 6

FL T X (A2 P E R A Y



E[X (4)] = Oxtx E[Yi]=3x4xg=30

Var[X (4)] = Oxtx E[Y?] = 3><4><%:86

[32p 2]

Daniel, J.W., “Poisson processes (and mixture distributions),” Study Note, June 2008.

BEEFATRAR > 0P A
101 T s Ft g4 B 10
74 BERSIRTCEREBREHE BRA Y
0.1 o‘éi—’]fgalj%;—jil’;i{" ¥ T

10. (2 ) F#wiPea @
e Rt X0
B 100 i Hrs ¢
H,:0>201% H,:0<
ep & (p-value)?
T . P(Z<18)=0.9641°P(Z<2.0)=09772>P(Z<22)=

0.9861
P(Z < 2.4) = 0.9918 » Z~N(0,1) *

(1) 0.0359 (2) 0.0228 (3) 0.0139 (4) 0.0082 (7 )

6 —0.1 0 —0.1

raH, o 7= = < -7
ERHy © 01x09 003 — ¢
{100

B H, 020127 o AP Z e feid o0 R 54 o

ﬁ%iﬁﬁﬁﬁﬁﬁifﬁﬁﬁﬁ%ﬂhﬁ%ﬂm4,%u&ﬁiﬁp@é:

0.04-0.1

6 =01
0.03 | )

p—Value=P(ZS

=P(Z< -2|6 =0.1) ~ 0.0228

Hogg, R.V., McKean, JW. and Craig, A.T., “Introduction to Mathematical
Statistics,” (Seventh  Edition), 2013, Prentice Hall.



1. (1) 2§ %8 X, ... X, B2 ¥ pRE S X ¥ (Poisson)~ fiz Poi(6) » # i

SR L ST

—Bex

f(x;0) =

;0>0,x=012,..

Ik 0 kB (prior) 4 e 2 Gamma(a, B) > Hi% % 2 A S s

[
0% 1e B; 0 >0,a>0,8>0

() = r'(a)p®

Fn=10,x=2,a=2,0=3 @B RisZH (¥ & FE ) -

(@ @j (y gj (66 198} (57 147j
D 150961) @ (310961) @ (o6 31) @ 9617 31

(¢)
[ 4z ]
RHER AR %A
: enogXn 1 e
T(0]xy, ..., Xp) X L_l[f(xi; 0)m(0) = Tl T(@p" g% 1 B

[
o gLiz1Xita=1,"B/(nB+1)
B_y.
' (nB+1)

F T G g enis s A fe s Gamma( il x; + a

E(Oxy, ..., xy) = (le +“> XD - G0 DX

i=1

_ 66
31
n ﬂz
Var(0lxy, .., xp) = (Z *it a) “ B+ 12
l:
32 198
=(2x10+2) x

(10x3+1)2 961



0.7 02 0.1
[2857 4286 2857]0.2 0.6 0.2|=[2857 4286 2857]
0 04 06

12. (3 ) BRATE 2z B3 %R J8kfo(t)4™:
30t*(100 — t)
1006

£o(t) = ,0 <t <100

(1) 0.051 (2) 0.612 (3) 0.0714 (4) 0.0816 (#t)

[:+5 w4z ]
30(80)*(100 — 80)

f0(80) = T00¢ = 0.0246

80
S,(80) = f fo(s)ds =0.3446
0

_ fo(80) _ 0.0246
80 ™ 5,(80) ~ 0.3446

=0.0714

[22p 4] Cl
Actuarial Mathematics for Life Contingent Risks Ch2

13. (1 )e &
l,, =8000, q, = 0.02, ¢, =0.035,q,, = 0.04,d,, =180, d,, =450

A0 Ak iEte 4 32K T 34K i
(1) 4% 01502 (2) 4 02503 (3) 43 035 04 (4) %3 04
(%)

[ 5 4z ]

f AL

30 8,000 0.020



31 180

32 0.035
33 0.040
34 450

d
e ba=ho—der 6= =100 wr = 4

X

X I d, d, p,
30 8,000 160 0.020 0.980
31 7,840 180 0.023  0.977
32 7,660 268 0.035  0.965
33 7,392 296 0.040 0.960
34 7,096 450 0.063 0.937

28050 = 2 P30 30s = P3oPas (- Psz P33 p34) =0.1267

[22p 2] Cl

14.( 3 )EBH? 24 % A F 8% 0 %% 50,000 4 5000 i= 30 f# F £
7= E RIS S A [(30,80) 010,000 40 Kk K T s 2 £ #SPRIEID S
& fiz(40,90) » 15,000 i 25 fm T v = & #PREIS S A Fe(25,100) -
20,000 = 50 f & F e = E#2PRGEID S A F2(50,70) 3 Fpt 50,000 4
%55 % F| 60 & = A B H E o
(1) 7000 (2) 7250 (3) 7500 (4) 7750 ()

[+ 5 w4z ]

RS S| B

60—-55
90-40

60—-55
100-25

60—-55
70-50

60—-55
80-30

(5000) ( j +(10000) ( j + (15000)( j +(20000) ( j = 7500

[22p ] C2



Dickson, et. al. (2013), Actuarial Mathematics for Life Contingent Risks

S

15.( 2 )iEgE- =80 AerE =T SlAmA LA o HY ppre LA
jﬁ,laif’l‘}"f'é é‘]‘ ‘{,2’ l;"__[}'J ‘\T’

tp80 —T,0<tS20

3
D) =35 0<t=20

FREEES B8R BT A L F L ?
(1) 0.054 (2) 0.056 (3) 0.058 (4) 0.061 (¥)

[+ 5 :iE42])
8|q(2) %
80 _ 30 _
% = 2% = 0.056
8Pgo
_/’E‘! v
30-9 30-8
slqg)) = 9%%) - 8%%) =(1- ) (1 ——) =
8 8
w_ o, o_8_ 8_ .,

8dg0 = 8dgo T 8dso ~ 60 30

spg)) =1- sqg)) = 0.6

[22p J1] C3

16.(4) Y- B2 EARBT 0~ 122 %R ARE LR M2 = =@k
fs 0 3K ¥7F $& 4% 4 (transition mtensities, the force of transition) ¥ » % # > *

py =0.015, 17 =002, w® =", ' =p =p =0

FF FJ'v-r 10 PG%O !
(D055 (20.60 (3)0.65 (4070  (¥)
(35 Ese]
PY=PY = exp% jot(o.015+ o.oz)ds}z exp{-0.035t

o PY = exp{-0.35} = 0.7047
[32p &)



Y EpE O

Page 254, Example 8-4, (a). Dickson, D. C. M., Hardy, M. R., Waters, H. R.,
“Actuarial Mathematics for Life Contingent Risks,” (Second Edition), 2013,
Cambridge

17.(3) % jg- 257 % snig 4 8 5 48 "L (transition-probability matrixes)4c™ -

Qidmd PR DIBFRFR ] 2 kB

[0.80 0.10 0.05 0.05] 070 0.15 0.0 0.05
020 0.60 0.10 0.10 020 050 020 0.10
D=5 o 080 020/ % 0 0 070 030
0 0 0 1| o 0 0 1
[0.60 0.15 0.15 0.10] 0.50 0.20 0.20 0.10
(020 040 025 015 _ [020 030 035 0.5
2= o 0 060 040/ BT 0 0 050 05

0 0 0 1 o 0 0 1
[0.40 020 0.20 0.20]
0.10 030 0.30 0.30
0 0 040 060
o 0 o0 1

Q4 =

;%_—F‘_L_’glr Pr{M4 :3|M1 21} ?

(1)0.1931  (2)0.2145  (3)0.2490  (4)0.3535 (%)
(5 E4z]
070 015 0.0 0.05[0.60 0.5 015 0.10]- - 020 -
- - - - [020 040 025 015|- - 035 -
Pr{iMy =3M; =1=
- - - -0 0 060 040|- - 050 -
- - - —J]Jo 0o 0 1]-- 0 -
—0.2490
(22 4]
TR C4

Page 8, Example 1-21. Daniel, J.W., “Multi-state Transition Models with Actuarial

Applications,” Study Note, 2004 (second printing with minor corrections, October



2007)

18.(2) 4 - it & Frg PB4 2 g B8R A% A 5 B LA (preferred) >

124 £ (standard) /2 2 =t &2 #8(substandard) - &% - £ & > - B A4 5 B IO
BB A G E RALA SRR AR S T 60% 0 R s S F 30% 0 = R
S 10% 5 - BEREWMOE R AL IR LS 8 30% 0 REA
Pk B 50% 0 M 20% 5 - B R B B A AR ST R LAY
s E_0% 0 1R s 8 40% 0 0 iR AR s S E_60% o R P AR R AR
Bl v A AT * H 8 5 45 (transition-probability matrixes)4r i %

5o

(06 03 0O
(1) 51+ (Homogeneous )& ¥ % 443 > |03 05 04
101 0.2 06]
(06 0.3 0.1]
(2) I 51+ (Homogeneous )& ¥ % 443 » |0.3 05 0.2
| 0 04 06]
(06 03 O]
(3) 2tk 1% (Non-homogeneous )5 ¥ * 4 #c%] » |0.3 05 0.4
101 02 0.6]
(06 0.3 0.1]
(4) 22 12 (Non-homogeneous )5 ¥ * & #-3] » 0.3 05 0.2
| 0 04 06]
(%)
(5 E4z]
(3£ 4]

TR ECC4
Section 1. Daniel, J.W., “Multi-state Transition Models with Actuarial Applications,”
Study Note, 2004 (second printing with minor corrections, October 2007)

(03 ) EEmAIFAS S L HEcA B 7 £ 4a(discrete Markov chain) » H ¢ )
’—?‘ GiRERF > T A AR IR o PRI FABR G

YoF



PHt-3#% PHE 283 | p¥tl1E23%tES
¥ t-2 & ¥ t-1# B b2
BN flg 2 0.2
ERE flg o 0.1
R s 0.3
IR flgt = 0.4

Fp 2013 & 3 2015 i 2 & I T E oA p 2017 & 1 2018 & 1% T e
5% 5 2
(1) 0.75 (2) 0.85 (3) 0.87 (4) 0.91 (%)

[+ 3¥E42]
#F=01x06+09x09=0.87

[22p 5] C4

20.( 1 ) ke R xEOL e T R TIHE 5 & fp il i § LB d
LA RELH LE =By opRe g 5E LSRG AT
IR 2 57
1)1@2)2@B)3@5 (%)

[ 35642 ]
Fle pdpdic s o lBk T 0 ATEPE IR TR o wiRT AR o
[sp J1z] D1

Dickson, et. al. (2013), Actuarial Mathematics for Life Contingent Risks

2L( 3 )H - xAr= pHw S A ERL G2 3ERS o
® V=096
@ N-Er-"XHlEr> %-#22H>> %=#3H o
® xEAK3EM: 2T

q, =0.02,q,,, =0.025,q,, =0.03

Wi EERRT -



(1) 0.10 (2) 0.12 (3) 0.14 (4)0.16 (%)
[ E4z]

px = 098’ 2 px = px px+l 0 9555’ 3 px 2 px px+2 - O 9268
qx = 002’ pqu+1 = 00245’ 2 pqu+2 = 00287

Fut g P

=

P(1+0.98v +0.9555v%) = (0.02v + (2)(0.0245)v” + (3)(0.0287)v°)

P=0.14

[#2p 4] D1

Dickson, et. al. (2013), Actuarial Mathematics for Life Contingent Risks

2.( 1 ) RHFHFPEEF O RHERE T nPIIn+1BH 2 3 BRE

e Q)
1)[06 03 0.1
Q.= 0 0 1/|n=01
@ o0 o 1
@Wfo 03 07
Q,=(2[0 0 1 |n=234,..
30 o0 1
FRA AR G (1) w2 .
@ FhE-HAARELIQ) MAAEREY LE o
® FhiE-PRARELIQ MAAREFT2HE-
® FhuE-PARARELIQ@) MAEEED 4H o

® i=2%
#RA K4 ER § i B R E (actuarial present value) o
1) »+12(2) 123 132/ (3)13 2 142/ 4+ 14 (*)

Ly AR )

FoWAhi ki (06 03 01)



4

Iy
W
-
F_L
b
S
[e=

(w
E
4
'} <

0.6 03 0.1
(06 03 01l 0 0 1 |=(036 018 0.46)
0o 0 1
Fz AR KRBT
0 03 07
(0.36 0.18 046)[0 0 1 [=(0 0.108 0.892)
00 1
(PSS RYT AL
0 03 07
(0 0108 0.892)0 0 1 |=(0 0 1)
00 1

Flitd S kB AR EREQ)-

L

1

V= =0.98039
1+2%

PlE& F 2B mE
[(0.6)(1) + (0.3)(2) + (0.1)(4)]v
+[(0.36)(1) + (0.18)(2) + (0.46)(4)]v*
+[(0)(1) + (0.108)(2) + (0.892)(4)]v?

+(0)(@) +(0)(2) + (W (4)V*
=11.29

[2zp ) D2

Daniel (2007), Multi-state Transition Models with Actuarial Applications

Actuarial Mathematics for Life Contingent Risks Ch4

23.( 3 )3 EWIMEL 0§ REAF A R TF A FRTER R
X1 1000 ~ =t £ 0 Bk 3k R s ) B v & 4&(3-state discrete Markov chain) -

B pEOAAZ gt o ki lAcA4m RE2E77= > 52

PO = 0.15,p% = 0.1,p'° = 0.5,p'% = 0_2'p2i ~0,i=01
Bl 5 5% o Rk 2 § 5 g § (Net Single Premium) & in ?



(1) 2250 = (2) 30250 =~ » w23 270 = (3) B>t 270 = » fe & iE 290
A (4) %290 ~  (3r)

[+ 5 :iE4% ]
e e

05 03 0.2

[0.75 0.15 0.1]
0 0 1

0.75 0.15 0.1
(1,0,0)] 0.5 0.3 0.2[=(0.75,0.15,0.1) > % 1 =HE &R 2 7= F 5 0.1
0 0 1

P2REER  EREAT

0.75 0.15 0.1
(0.75,0.15,0.1)| 0.5 0.3 0.2]=(0.6375,0.1575,0.205) > % 2 %H &£ g2 7=
0 0 1
& % 0.205-0.1=0.105
F3FEER2 - F50.6375%x0.14+0.1575 x 0.2 = 0.0953
2 _ 0.1 0.105 00953 _
B % 751000 X (=5 + T + =) = 2727
[32 9 41 5e])] D2
24.( 3 ) B3k - 3K A -7 (3-state model) % 7 X ;9& Bk ¢okRg 0 &
/’»IL};’HJC%].%TFFEFFG M2 F&kmFr= > T
=0.005X, 1* = 0.001x, 2" = 0.003X, 2" = 0.002x
P'T%‘P 7" 5p20

(1) /> 04(2)042 0527 (3)05£062F (4 =~*06 (%)

[+ ¥ :iE4])

5 pg = EXp{_J. (/Uzoth + :U20+t) dt}



= exp{—(0.0025(25° — 20?))} = 0.5698
[228 4] C3

25.( 3 )T UE L H 2 2 Bk EkEL
@) {0.25 0.75}

(2)| 0.6 0.4
BAK 3 EPN > FREE A D REQE S REQR FE 2P ERL
410,000 > Fv=0.94 PFF O pFAs 5tk A S 5 5 (2w FBHIRE o
(1) »*+9,500 (2) 9,501 = 10,500 (3) 10,501 = 11,500 (4)+ ** 11,501
*)
[+ 54z ]
L&+ 1~ s
(0.6)(v) = 0.5640
2 # 15 % 14 10,000 =~ hIR B 5
(0.4)(0.6)(v?) =0.2121
3 # 15 % 4 10,000 =~ chIR B 4
[(0.4%)(0.6) + (0.6)(0.75)(0.6)](v*) = 0.3040
£ 410,000 2 R 1E %
(10,000)(0.5640 +0.2121+0.3040) = 10,800.58

[2zp ) D2



