GT7 e P4 7%

1.4 »)(%)
FEAA R PTG HAp B F AT

Maturity Year | Risk-free Zero Rates | Corporate Bond Rates
1 6% 6.30%
2 6% 6.60%
3 6% 6.80%

BakE 2wz F 5 20% 0 it % 2 # chig ¥ 5 2 the hazard rate -
[%5f2%]:

1. A1=(0.063-0.06)/(1-0.2)=0.0038
Q1=1-exp(-0.0038x 1)=0.0038

A2=(0.066-0.06)/(1-0.2)=0.0075
Q2=1-exp(-0.0075%2)=0.0149

¥ 2 & g £ $=0.0149-0.0038 = 0.0111

2.the hazard rate = 0.0111/(1-0.0038) = 0.0111

[32p 1 %) : BKM Chapter 14(%% CAS Exam9 : 2005Q17)



2.(6 2 )( %)
PP RBIGEFATRAAY B EApR T AT ;ﬁ‘/w\ | 11 & 4 £ %E (ecnonmic profit) 2 b *%&

F%f{@ﬂxéﬁﬁw (RAROC) Itk E2REBSFERASGHEB-

B A
iE P A A ‘w18 B
B3 g 15,000 10,000
B 10% 20%
;}E' 4 & 85% 70%
g F A 12,000 9,000
LR FSE N ER I A FSRA/ R T
BT EF D T
® L Z G HNEA LI L o
@ pi: FANERRHZEY
[%7572%]):
Economic Profit =% % jz » -% * — p&i + HFIF

S * AR ) +E R R T I 3

RAROC = Economic Profit/#73 7 #

Hi:H=
th % % fE A %15 B
B &3 1,695 1,560
boGAEES T AR 14.1% 17.3%
KR & dp &R B A S
RGN FS T MRS g iR § ERIK A EEB o

[3& P 2 4&): Goldfarb : ”Risk-Adjusted Performance Measurement for P&C Insurers” Chapter 3-5
(%% CAS Exam9 : 2015Q15)



[4zp ¢

3.(6 &) (%)

DN | N 3 ] = > .
R A LT

® HLITY RN AL A AT

L EE(F ) o
10,000 0.40
20,000 0.40
30,000 0.20

® |- 3T H k4o

T ERBARZTGRBB BEFA L G Ao £ L ey

& P 50%_rmL F g % & ¥ (Quota Share Treaty) °
® REHEE LA KIEY Y E(EPD)hp B E % 5 5% o

LR S A

FAUPFEEYGBAZFRETHFE AT Lo

[3472%]:

B PIRLTHF4E4=18000 EPD=5% -> # ¥ #* ¥ 3p=900
7 & 7 £(R1)= 25,500 [#r 2 » ®_3E 900=0.2x(30,000-R1)]

4815 PR G

FARR| 2 aEER) | w3 |Hanag| FremEa) |
1 10,000 0.16 4 25,000 0.16
2 15,000 0.32 5 30,000 0.04
3 20,000 0.32
#p % 4F 4 =18,000 EPD=5% -> # ¥ 7 & % =900

F 4% £(R2)=21,500 [# % # 3§ 900=0.04x(30,000-R2)+ 0.16x(25,000-R2)]

(%% CAS Exam9 : 2016Q20)

1 &) : Goldfarb : ”Risk-Adjusted Performance Measurement for P&C Insurers” Chapter 3-5



4.(4 5)( %)
BRG] - HF R A3~ F A5 400,000 H o0 F AIREY S P R(return on capital) &
12% > £ AT AAfer Fdo™ 20 5 EITIRF L 6% !

£ B A fert &
1 30%
2 40%
3 20%
4 10%

FEERET 2P F AP D RGP £ -

(341251

£ R A Cost of Capital PV (CoC)
(1) ) (3)=(2)x12% (4)=(3)/1.06"(1)
1 40,000 4,800 4,528
2 40,000-0.3*(40,000)=28,000 3,360 2,990
3 28,000-0.4*(40,000)=12,000 1,440 1,209
4 12,000-0.2*(40,000)=4,000 480 380

&3 9,108

d 3%«?1]:9,]_08(%F ~)

[f2 P 1 &) : Cummins : ”Allocation of Capital in the Insurance Industry”
(%% CASExam9 : 2011Q14)



5.(7#)(%)
PaRiRpT A AR GRS RS R AT AL
® %P bk
® HiHE LR % o
® 3R %

P NP HEEFFELNLREE - B F IR B RAT RS GBI HEL AR
Oﬁ%k%%%-%mkiﬁf?%§%4*Kﬁ% MA TR e
® - FiEEG I BREERT AFL LA TR ZFEESR -

1¢ﬁ MR R PR A el S b @W%F°@9)
it % VaR(Value at Risk) # CTE(Conditional tail expectation) ™ » $4 fe i ¥ L & iF'g 7
TiEg. an

FERE CFEVLRGFT AL A LA REHLARETARS P RIEFER
2ZRREOTHYFREIFR - F R DY E AL TR DRG0 AR
BehFE A o

BELRG - BT ERGFRELER CFRTRBLER &> LA RRF DT A o

TIFERG - B ERGTRL Ll RERFLES BLFRT » IFRBHI 2
BPRA A T A

VaR: H g * LB @ F BRI EF A ZRFETLHLAHRAT T §RET A
Q%o

CTE : F Jei’ibd T 2 T30 % &3> FIF LV X HGFF < X2 bk §#19CTE
ot o % CTE Ap st VAR 7 i § A e § nf & -

[P & &) Goldfarb : “Risk-Adjusted Performance Measurement for P&C Insurers” Chapter 3-5
(%% CAS Exam9 : 2015Q17)



6.(6 ) (¥t)

G2 B N AT o7 =2 .
BT o TAFA

® o P F A ¥ d (Volatility) 5 20%

® P IpEE A (assets) x 14 F H ~

® P IPFHEL (equity) s S5FF ~

® o - EiF|Hpenf f(debt): 10 F F ~

® ah'GflFs 3% FEL

Z Normal(Z)

2.3265 99.0%
1.7324 95.8%
1.4325 92.4%
1.2822 90.0%
1.2218 88.9%
1.1119 86.7%
0.9412 82.7%
0.8425 80.0%

1.3 1 ¥ Merton’s method f 3*i& § e 5 o (3 4)
23 RAEWAEL 3 0 3 4)

[3472%]:

1.Merton’s Method :
di=[In(Vo/D)+(r+ ¢ 22)xT] o T do=d1-0 VT =[In(Vo/D)+(r- 0 42)xT)/ o VT
do=(In(14/10)+(3%-0.20"2/2)x 1)/(0.20x 1°0.5)=1.7324
N(d2)=95.8%(% + %) -
iE g s % = N(-d2)= 1-N(d2)=100%-95.8%=4.2%

k& =T f & i g (Risk neutral debt value)=10(M)xexp(-0.03)=9.70(M)
i 7 o B @ (Market value of debt)= 14(M)-5(M)=9(M)
WA =R %G =T f Fehi B G o F i E=0.7(M)

[3E P ) A) : BKM Chapter 14 (4% CAS Exam9 : 2010Q9)



7.(5 ) ()
-2 gQEH)TAFR

al

%

® b §AF Al -

® & EFd BTk -

hEFEERE L GRFL o
P2 IR w5 30% o

&R % ¥ 4 3 LGD RiE iE
(1) () (3)=100%30% | (4)=(2)-(3) |(5)=(4)xexp(-5%x(1))|  (6)
1 106.83 30 76.83 73.08 Q
2 106 30 76.00 68.77 Q

3 1 106.83=6+106%exp(-5%)

Value of risk free bond =100x6%xexp(-5%)+100x (1+6%)xexp(-2x5%) =101.62

Value of actual bond =100x6%xexp(-7%)+100x (1+6%)xexp(-2x 7%) =97.75

g #p 4f 4 =101.62-97.75=3.87

73.08Q+68.77Q=3.87

> Q=0.027

[3E P &' &) : BKM Chapter 14 (%% CAS Exam9 : 2009Q13)




8. (8 4 )(?)
- FARAEEEAT AT ERFTZREPAE 5 - LREAS
Sz R AR L(E S D 5% % .@ljggﬁvﬁﬁzﬁﬁﬁm 25% ~
W 10% > L 5 13% - ﬁiifprﬁé s 0.1
a. FRfEEEMRGRT L2 PYFPEEREL - (44)
b. 3K & it ¢5 CAL 9 Sharpe Ratio % i# ? (4 4 )

p—
\\\?{Ir

YiaE)

W = [(25 — 5) x 169] — [(10 — 5) x 39] 04613
T [(25—-5) x 169] + [(10 —5) x 900] — [(25 -5+ 10—5) x 39] ~

Wp =1-0.4613 = 0.5387
E(rp) = (04613 x 25) 4+ (0.5387 x 10) = 16.92%

1
op = [(0.46132 x 900) + (0.53872 X 169) + (2 X 0.4613 x 0.5387 X 39)]2 = 16.12%
b.
E(rp) — 1692 -5
(rp) — 75 _ 074
op 16.12
[32p 1]

BKM, Chapter 7

i *m\q-

e
Wy

ui_ﬂ

P p
[

N
-1




9.5 #)(*)
LR Sl SR

LLRY A

NP HRER 0 P

¥

PEREGRET (Hm B H)

R FISHE T
0 -60
1-10 20

EPB=1.5 ~ 17=5% ~ E(ry)=12%3k & 7l 2 ¢ 51 NPV(Net Present Value) 5 im0 2 (2 2 )% B

50 pEH-g @ NPV 5 f 827 (3 4)
[%%52%]
17 + BIE (ryy) — 17]=5+[1.5%(12-5)]=15.5%

20
NPV=-40+Y12, Tioot

=38.49
NPV=-40+%10, =<0

IRR=31.11%
31.11=5+f(12-5) » p=3.73

[f2 7 4]
BKM, Chapter 9




10. (4 = )(¥ )

‘oo A

Bk A BT EL AL B E(ry)=12% > E(13)=9.5% > % £ ¥ F]F #3],4=1.2 > B=0.7 >
w ?

#
R AR RIS

[%552%]
12 =17 + (1.2 X RP)

17=6% RP=5%
[f2 7 4]
BKM, Chapter 10




11. (4 ~)(# )
B FE 2P T BEE LG ER BT F AL EH IRR -
* FRH S - &Y T2 RR AFE 3 nE e o
k REpr Lk 20 X2 IEE AL o
A B ORGERDIFHF AL F55 85% -
X A BRET o FAEN R - ERL G H0% %o &2 L 14 50%-
* Z# A “hReserve-to-surplus ratio = 2 5 # B ¢ Reserve-to-surplus ratio = 3 °
% o PAcdedsurplus § RESABY FR P AL IS o
X TR NPT EREF S 10% o
* F &= ~F(cost of capital) = 8%-
¥ KFREBERFEFEERLG S TBREAMFZ 00
[%5i2%]
A
Asset Pre 1.275P 1.4025 J0125P
Contrib 525 -] e
Asset Post 1.275P .6375P 0 & RSV + surplus
Distrib — 34p 27625P
B
Asset Pre 1.133P 1.2463P .623337
Contrib 383p | — & 383Pp=
1.133P-(P-.25P)
Asset Post 1.133P .56667P 0
Distrib | —- .25463P .198337P & = .62337P-0
-423P
EFHE A
34P  .27625P
-.525P + + — =0
1tRy  (1*Ra) — IRR = 11.82%
FH B
_383P + 25463P + .1.'3833'}"'2!J -0
1+Rg  (1+Rp) — IRR = 12.51%
[f2p 5]

“Pricing Insurance Policies: The Internal Rate of Return Model” , Feldblum



12. (6 »)(3t)
FRAE T g o @ 2 Vg R E R 0 3% Risk-Adjusted Discounting Cash Flow Model
33 %% H 2 Underwriting Profit Provision :

Bk e f 3 RH 2 oxm 2R 40 A2 B RN IRE 2 kg 4 YL R R 150k #
Bop TP EHA RS TP AR EFLA LA EFEAY G F - £ 360~ %
& 240 Aqe ¥z & 150 = o

B3k surplus & F = 90% E A4~ cpE G &

BRILFTEP R sy = 30% #»F ez g

AR EIE = 3%

PFesz i i s = 5.5%

# 32 risk premium (k *&:FEf) = 5%

PSP R E LG RPN R RES B BT S E T

PR D P 2 T A E & = 5.5%

[(542%]

B CAPM % 7% =3%+ 8% 5% —>8 =0.8
Risk adjustment = 7% - 5.5% = 1.5%
Ir = 3% - 1.5% = 1. 5%

£ R 0 1 2 3
Premium P

Expense 40 + 0.15P

Losses Paid 360 240 150
Reserves 750 390 150
Surplus 675 351 135

PV(P)= PV(L) + PV(EXP) + PV( Tax)

1.03P = 360+240/1.015+150/(1.015)"2 + (4040. 15P)*1. 03 +
0. 3*%[ (675%0. 055+351%*0. 055/1. 03+135*0. 055/(1.03)"2) +
(1. 03P-(40+0. 15P)*1. 03-360-240/1. 015-150/(1. 015)"2) ]

1.03P = 742.05 + 41.2 + 0.1545P + 0. 3%(62. 87+1. 03P-41. 2-0. 1545P-742. 05)
P =925.4
Underwriting Profit Provision = 1 - (750+4040. 15%925.4)/925.4 = -0.37%

[32p 2]

“The Underwriting Profit Provision” , Robbin



13. 3 #)H(*)
FAE o T B B b & A (risk load) o v F AR B RS AT o
P @ Au B e Afot s By 0T A BHES AHE - T EF L R TR

£ Wk | MRS AZIF4 (B B2Ip4 | RdF2
1 0. 1% 200 100 300
2 1. 0% 100 50 150
3 2. 0% 80 60 140

B 4% ROE=15%

(1) (@2»)

#* marginal surplus i3 % & = At = B &bk '& f 3 (risk load) & 3k Probability
of ruin = 2%

(2) (1 4~)
Bk = @ 4 % CAPM e0%7f 238 P % ROE- 3% >t marginal surplus iz ™ > + market risk
premium } = pF > $3t5 B account ¢renewal risk load e8: 58

(1) v = ROE = 15%, z = Normsinv(0.98) = 2.054
Risk load multiplier = A = y/(l+y) * z = 0. 268
Var(x) = £ p(x) * (1-p(x)) * x°
Marginal standard deviation A
696.82°0.5-105.370.5 = 16.13
Marginal standard deviation B
696.82°0.5-264.470.5 = 10.13
Risk load = A * marginal standard deviation
Risk load A = 0.268%16.13 = 4. 32
Risk load B = 0.268%10.13 = 2. 71

(2)Risk premium * = &ekH P ¥ ROE» + = > F]p risk load » ¢ #H = -

Var(A+B)"0.5 - Var(B)"0.5

Var(A+B)"0.5 - Var(A)"0.5

(2P 5]
“An Application of Game Theory” Mango



14. (4 »)(3p)
133% Riskiness Leverage Models w % ™ 7| A 4% :

(1 (1 4)
FOUE S B AR ke 2 (risk load) 2 5% enifh 47 i
(2) (14)
PR o P2 gLy A iz ehRisk Leverage Ratio shiFft(Properties) o8t ?
(3) (24)
&% B8 Risk leverage ena 38 P > vRa B HrE o ;N (measure) ¥ * > g il E =
FEOR G TR AOPTAAANKET LR & l“?']:’E TR EP S BEE N .

(%% ]
RPN W R AR R - LA e e e gl
b= B2 AR 42 it (additive)
(2)&_w T (downside) &k 'k &
HWFAFHF RE S PRPE
PHRAENTFERERDE R > A 228 - BE < LEEHTE KEDR R
(3)% SVAR (Semi-Variance) : The risk load is the semi-variance - the “downside” of
the variance because this measure says that risk loads are only non-zero for
results worse (greater) than the mean.
* Mean Downside Deviation : This risk load is a multiple of the mean downside
deviation. It assigns the capital to bad outcomes in proportional to how bad they
are.
[22p 4]

“Riskiness Leverage Models” , Kreps



15. (5 &) (# )
B F 27 0 4R gy e e
7 = 0.10% + 1.51y
FOOHVAERE A 8% F o @t A A 10% 0 3R F o @ ch R 47 B (Abnormal Return) &

@ ?

[532%]
0.1%+(1.5*8%)=12.1%
10%-12.1%=-2.1%

[f2 7 4]
BKM, Chapter 11




16. (4 »)(¥ )

AL A BELE S

X P hl 0 3B B YTM £ Forward Rate & i@ 7

Maturity (Years)  Price of Bond

1 $952.38
2 898.47
3 847.62
4 777.32
[(%4i*%]
Maturity  Price YTM Forward Rate
1 $952.38 5.00%
2 $898.47 5.50% (1.05572/1.05)-1=6.00%
3 $847.62 5.67% (1.056773/1.05572)-1=6.00%
4 $777.32 6.50% (1.06574/1.0567"3)-1=9.04%
[f2p 4]

BKM, Chapter 15



17.(3 »)(*® )
- BOEHHF X NF L 8% wFP R L 7194 £ 5 Bk FA A F - T0bps 0 -
S T

[

\\\?{Ir

TiEE ]

Duration 7.194

X 0.007 = —4.66%
1+y

(520 4]
BKM, Chapter 16



18. (4 =) (%)

B ARG DL F e LEN > E 2 600 F A 0 7 E P 400 F o foE F N A

T 450 -

a.%%A%%QEQ&%;@%%%&%E%%éﬁ$aiﬂ’M@ﬁaﬁﬂﬁﬂw%“
(2 4)

b BLGEXDG EfD BRI 2(24)

[%+i2%]
a.
Q) @) 3) ) )
Time until Cash Flow PV of CF Weight (M*4)
Payment(years) (Discount
rate=5%)
1 600 571 67% 0.67
7 400 284 33% 2.33
Total 1,000 856 100% 2.99
b.
W 5=856 §

% 27=856%(1+5%)"2.99=990 ¥

[f2p 9]
BKM, Chapter 16



19. (2 »)(%)
FHRE M T B T e TR
e Invested asset = 50, 000
e Owner s equity = 30,000
e Reserve to equity ratio =1
e Investment return on asset = 8%
e Insurance operating result on a percentage of reserve = 6%

(1) (1 A~)
3 # %2 @2 ROE (Return on Equity)
(2) (1 Aa\)
e LA & chp s g o @ B {9 d 22 B

A R
= 8% + 1 % (8%+6%) = 22%
(2) F¥wiFEgadn s KPRV AL HRBRRLER ET S - ART 0 Y leverage
ratio & » =~ f{R/S % leverage ratioA%~ > Y TP TR F FH ML A& o

]
r _1+ R (I U
sS4 ( +)

[%\B 12@]

“The Relationship of Underwriting, Investment, Leverage, and Exposure to Total Return
on Owners’ Equity” , Ferrari



20. (4 )(¥#)
BRFFEOPEEFUNT2ZAETEEE > 37 1RBp T TR FA0M AL -

Ay FRHBL - 28 T /1 2o

wF 51000 &~ > & AFH 4 s F 7

WH A apEg L R 200 & o

TR A F 5 60%-

3o%erdp & hx - EE R FlAZFL AFEERKLH o

Loss reserve-to-surplus ratio = 2

7 £ = & 5 (Cost of Capital) =

FF I F F (Investment yield) = 7.5% T2 FFeF*» 5 £ &8 gL i

WIRHP L B TR G HE 2 B (exposure audit) @ A B KR o

Bk B M IRR 5 10% > 3+ % A FEDER -

¥ K K X X K K ¥

*

[%5i2%]
Year 0 1 1.25 2 3
Premium 1000 0 X 0
Expense 200 0 0 0
Losses Paid 0 210 0 0 390
Loss Reserves 600 390 390 390 0
Surplus 300 195 195 195 0
U/W Income 200 0 X 0 0
Inv. Income 0 67.5 0 43,875 43.875
Net Income 200 67.5 X 43.875 43.875
All. Surplus -300 105 0 0 195
Cash Flow -100 172.5 X 43,875 238.875
0 100 172.5 X 43,875 238.875
B I W EE A KPR K E
X =-307.033
[22p 2]

“Pricing Insurance Policies: The Internal Rate of Return Model” , Feldblum



21. (6 ~)(#)
FRBLT RGP REZ S FHEMT L4226 Underwriting Profit
Provision pF > & 7 w8z gLp 4 &

Jo wE E RGBT TIPS | R BEEP S
2013 97% 50 & 7% 4%
2014 100% 55 & 6% 8%
2015 101% 62 @ 8% 4%
2016 102% 78 & 5% 9%
2017 104% 88 & 8%
(1 @2 4#)
Present Value Offset Method
(2) (24)
Risk-Adjusted Discounted Cash Flow Model
(3) (24)

Present Value Cash Flow Return Model

[+F52%]
(1) % 2P 2 F8 B & & < tgA{ 4 pr o 37 003 2B -
k F %k TP 4R ¥ (target return) e
* P FHETREBEP L2 ST ERFRE -

(2) % 9h i 2 BTG R R AR IR e E
) 32 BEEAYV O PR R E TP fé_# FRFTREZPFRIE
* FEE N7 2 GAAP ROE 2 3 7 & %2 I &0 8 40 M Sy o e R
GMPT7H§&*ﬁwﬁ@m¢m%L;+o
(3) k Apg 3 H B 272 L FZEH surplus iR7RAE£ & -
x 3t g#ﬁ'% LB PR R b PR BRI o
k 4 CAPM - E 4773 4 & 5 oh % -

F_&

[32p 2]

“The Underwriting Profit Provision” , Robbin



