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1. 34)
Afrg o @ T

Accident 24 Months f
s o IR £
Year CHEAFA LW
2011 12 18
2012 10 15
2013 16 22
2014 14 20
2015 23

ﬁ%ﬁiﬁﬁ?ﬁ—ﬁﬂﬁﬁfﬁlglﬂiﬁ’f%%%ﬁW£A@%@ + 2011 & 3
2014 #4pke 2015 & 1 7 1 p FEHBFA REFRF > %075 SMHEFERE BT

O Bt K FlE AT A A 20 -

O S VPRARZ 80%TEHP 6 24BN PR E o AR RV B2 B L S IE A R 10% -
® AV 2015 B HiFL L BEL AT H A o

(1)3% * Bayesian Credibility Method =3+ AY 2015 & B ¥ 4F 4 £% - (2 4)
(2)3#.7 Least Squares Method £ F i & * % H3+ AY 2015 & & % #E% £3F o (1 4)

[(%312%]

(D

X= loss reported at 24 months

Y= Ultimate losses

L(x)=Z(x/d)+(1-Z)E[Y]

E(Y)= 1. 2%(18+15+22+20)/4=22.5

VHM =((0. 8)(4))"2=10. 24

EVPV=0. 1" 2%[4"2+(1. 2%(18+15+22+20)/4)"2]=5. 223
Z=VHM/ (VHM+EVPV)=10. 24/(10. 24+5. 223)=0. 662
L(x)=(0.662)(23/0. 8)+(1-0. 662)(22. 5)=26. 639 million

(2)

The least squares method is appropriate when the distribution of loss i1s not
changing year over year. Given the coverage expansion and change in 2015 loss
distribution, we cannot use the least squares method.



2. 34)
Arg 2@ 5 72 i 2010 ¥ sx & R P40 2010 # AT 40T ¢

(D

(2)

AY 2015# = i paik: lp g~

2015# % ¥p iy (60 4 ~

A 4T AR A 51 60%

12-247 * 45 4 % B F1+ :3.0

12-B %45 4 % B 715 :4.0

7% w14 Chain ladder method, Bornhuetter-Ferguson method, Benktander method
TEAY 2015 EE A4 £%F - (1.5 4)

it HOAY 2015 £ 2016 £ 2 ¢ HApA W E o @ 7 AY 2015 £+ 2016 £ AP
Benktander ﬁx-‘?%ii w3+ ¢ Bornhuetter-Ferguson & % paiciz3t@E % 100,000 ~ >
BROTFHAFBETER F(1) 4L (1.5 4)

[ i2%]

(D
CL:
BF:

1, 000%4=4, 000(K)
1,000+(1-1/4)*6, 000%0. 6=3, 7T00(K)

Benktander:

q=1

-1/4=0. 75

Rex=0. 75%3, 700=2, 775
Uw=1, 00042, 775=3, T75(K)

(2)

Let x= paid loss in 2015
24-Ult LDF=4/3=1. 333
Usr=(1, 000+x)+(1-1/1. 333)*6, 000%0. 6=1, 900+x
[this is the losses at age 24 + expected losses * %unreported ]

RGB:(]kUBF

a=1=1/1.333=0. 25

Rex=0. 25%(1900+x)=475+0. 25x

Us=(1, 000+x)+(475+0. 25x)=1, 475+1. 25x
Ues=Usr+100

1, 475+1. 25x=1, 900+x+100

X=2,

100(k)



3. (4»)

TABHAE A E F]F T s AY 20154# 45 & *LEE250, 000~ 2 Frokt 0 K48 P A = 2

Bz
Age 12 24 36 48
LDF 2.50 1.20 1.05 1.00

AY 2015# & — 2 B 8 P 3f % R PRI p Hem fie 0 T 358cdhe ™ ¢

Age

12

24

36

48

I 9%

20, 000

40, 000

50, 000

60, 000

KAV E B AT 2 AB% 5 6% > OV R 4F % AB% 5 3% » AV2012-2015# 4F 2 7 L4r

AY

2012

2013

2014

2015

Paid to

Date

15,000

12,500

10, 000

6, 000

3 5 AY2012-2015 4F £ 23100, 000~ 2 B2 3 % £ 37 -

AY AY TREND
2012 1.000
2013 1. 060
2014 1.124
2015 1.191
12 24 36 48
CY TREND| Months | Months | Months | Months
2012 1.000 1.030 1.061 1.093
2013 1.030 1.061 1.093 1.126
2014 1.061 1.093 1.126 1.159
2015 1.093 1.126 1.159 1.194
12 24 36 48
TREND | Months | Months | Months | Months
2012 1.000 1.030 1.061 1.093
2013 1.092 1.125 1.158 1.193
2014 1.192 1.228 1. 265 1.303
2015 1.301 1. 340 1. 381 1. 422




Unlimit 12 24 36 48
Mean Months | Months | Months | Months
2012 15,367 | 30,735 | 38,419 | 46,102
2013 16, 778 | 33,556 | 41,945 | 50, 334
2014 18,318 | 36,637 | 45,796 | 54,955
2015 20,000 | 40,000 | 50,000 | 60,000

Eg. for AY 2014, age 12 Months: 18318=100000%1.192/1. 301

LEV 12 24 36 18 Months
(X=100, 000)| Months | Months | Months

2012 40, 834

2013 38,079 43, 431

2014 34, 246 46, 048

2015 19, 865 48, 667

Eg. for AY 2015, age 12 Months: 19865=20000%[1-(e"(-100000/20000)) ]

12 24 36 48
LEV (B) | Months | Months | Months | Months
2012
2013
2014
2015 20,000 | 39,923 | 49,663 | 59,070

Eg. for AY 2015, age 12 Months: 20000=20000%[1-(e"(-250000/20000)) ]

Finally, we can calculate the LDFs & Ultimate loss

Paid to
Date LDF Ult
AY (1) (2) |)=(1)*(2)
2012 13558 | 1.0000 13558
2013 12540 | 1.0069 12626
2014 9775 1. 0905 10660
2015 5590 2.0737 11592

Eg. for AY 2015, LDF: 2.0737=48667/19865




4. (34)
AiRrg o p:’:fﬁ'i*\ ?%ﬁiﬁrﬂ‘ .

Incremental Incurred Losses($000)

Acgéjint 12 Months 24 Months 36 Months ;izgﬁil
2013 22, 000 11, 000 4, 000 54, 000
2014 26, 000 10, 000 56, 000
2015 20, 000 58, 000

(1) ##* Neuhaus Credibility weight " R™42 Rz sujs it & 235 AY 2015 # A 1 b2

&1 (1L5A)

(2) B3k Var(U;) = Var(UP¢) » 34 * Hurlmann Method fd #+ 2 A % §o| %8 i &

T B3 AY 2015 E A REAR£%E o (1.5 A)

(5413%]
1

~ \“ﬁy

(
ml = 68,000 / 168,000 = 0.405

m2 =21,000 / 110,000 = 0.191

m3 = 4,000 / 54,000 = 0.074

mtot = 0.405 + 0.191 + 0.074 = 0.670
pl = ml / mtot = 0.405 / 0.670 = 0.604
ql =1 - pl =10.396
Rind = ql / pl x Cl,3

= 0.396 / 0.604 x20,000 =13, 093

Rcoll = ql x UBC

= gl x mtot x VI

=0.396 x 0.670 x 58,000 = 15, 369

ZWN = ml = 0.405

RC = ZWN x Rind + (1 - ZWN) x Rcoll

= 0.405 x13,093 + (1 - 0.405) x15,369 = 14, 448

(2)

¥ =pl / (pl + /pl) = 0.604 / (0.604 + 4/ 0.604) = 0.437

RC = Z* x Rind + (1 - Z*¥) x Reoll = 0.437 x13,093 + (1 - 0.437) x15, 369 =
14, 374



5. (3 &)

BT IIENR  FGRFI P AP AR I A R TS AE 3 aAp M
Cumulative Paid Losses
Accident
Year 12 Months 24 Months 36 Months 48 Months 60 Months 72 Months
2010 8,000 10, 000 11,000 11,500 11, 800 12,000
2011 14, 000 20,000 21,500 22,500 23,000
2012 12,000 18, 000 20,000 22,000
2013 15,000 19, 000 22,000
2014 11,000 22,000
2015 14, 000
(%% ]
LDF
12-24 24-36 36-48 48-60 60-72
2010 1. 250 1.100 1.045 1.026 1.017
2011 1.429 1.075 1.047 1.022
2012 1.500 1.111 1.100
2013 1. 267 1.158
2014 2.000
12-24 & 24-36
12-24 LDF 12-24 LDF Difference Squared
rank rank
4 3 1 1
2 4 2 4
1 2 1 1
3 1 2 4

S=1+4+1+4=10

Tkzl—

S

GRS

T=1-(10/(4%15)/6)=0



24-36 & 36-48

24-36 LDF 36-48 LDF Difference Squared
rank rank
2 3 1 1
3 2 1 1
1 1 0 0
S=1+1=2
Tse=1-(2/(3%8)/6)=0.5
36-48 & 48-60
36-48 LDF 48-60 LDF Difference Squared
rank rank
2 1 1 1
1 2 1 1
S=1+1=2

Ts=1-(2/(2%3)/6)=-1

T=(0%3+0. 5*2+(-1)*1)/6=0
VAR(T)=1/((6-2)*(6-3)/2)=0. 167

we use a threshold of 50%, which is the percentile range [25%, 75%]. Thus, the

confidence interval is
CI=(-0.67*0.167°0.5, 0.67*%0.167°0.5)=(-0.274,0.274)

The test statistic T= 0 is within the confidence interval. Therefore, we do not
reject the Null Hypothesis that the adjacent LDFs are uncorrelated.




6. 34)
FPRTAFAL Y Q0N RE > FRRES R LF o A RARRR G

Cumulative Paid Losses

Accident
Year 12 Months 24 Months 36 Months 48 Months 60 Months 72 Months
2010 12,000 20, 000 24,000 25, 500 26, 800 27,000
2011 18, 000 20, 000 25,000 27,500 29, 000
2012 12,000 18, 000 21,000 23,000
2013 15, 000 25,000 28,000
2014 10, 000 22,000

2015 15,000



LDF
AY 12-24 24-36 36-48 48-60 60-72
2010 1. 667 1.200 1. 063 1. 051 1. 007
2011 1. 111 1. 250 1. 100 1. 055
2012 1. 500 1. 167 1.095
2013 1. 667 1. 120
2014 2. 200

Rank columns, calculate z=min(S,L) for each diagonal

AY 12-24 24-36 36-48 48-60

2010 X L S S

2011 S L L L

2012 S S X

2013 L S

2014 L

(F #2010 AY 12-24 45 L 2 2013 AY 12-24 AL 5 %2 2z B 8% b 1o

Diagonal n m Cn E[zn] | Var[zn] VA
1 0 0
2 2 0 0.5 0.5 0.25 1
3 3 1 0.75 0.75 0.188 1
4 4 1 0.75 1.25 0.438 2
5 3 1 0.75 0.75 0.188 1

Sum of E[zn]=0.5+0. 75+1. 25+0. 75=3. 25
Sum of Var[z]=0.25+0. 188+0. 438+0. 188=1. 064
Z=14142+1=5

The Confidence Interval is 3.25+ 1.645 %,/ 1.064=(1.55,4.95)

Since Z=5, and 1t is not within the confidence interval, there are calendar year
effects in the triangle.



7. (44)

g T A TR
Cumulative Paid Losses($000)

AC;;:int 12 Months 24 Months 36 Months
2013 2,500 4,100 5, 000
2014 2, 600 4, 000
2015 2, 800

B3k AY loss emergence pattern (growth function)RigWeibull 4 fie »
Weibull:G(x|w,0) =1 —exp(=(*/g)*) * £ ¥ ® =156 =20

(1) k4 * LDF method 3+ ¥ P2Ac & & » 53+ & AY 2013~2015 & paac# & & 2 G421
% (process standard deviation) ° (2.5 &)

(2) 3% ¥ normalized residuals plotted against the increment age of loss
emergence » I kg i F I eh@ A3k * Weibull A # ep& g1k o (1.5 4)

[%+5i%% ]

(D

We need o%. We have:

n=6

p= 5; one for each row and one for each column (except the first one)

Check for truncation at twice the age of the triangle:
G(66)= 0.998

Very close to 1.000; thus no truncation 1S necessary.
G(6)= 0.152

G(18)= 0.574

G(30)= 0. 841

Ultimate Losses:

2013:5000/0. 841=5945

2014:4000/0. 574=6969

2015:2800/0. 152=18421
Reserve=(5945-5000)+(6969-4000)+(18421-2800)=19535



Expected Cumulative Loss: G(x)*Ult. loss

Accident 12 24 36
Year Months | Months | Months
2013 904 3,413 9, 000
2014 1,059 4,000
2015 2,800
Expected Incremental Loss
Accident 12 24 36
Year Months | Months | Months
2013 904 2,509 1,587
2014 1,059 2,941
2015 2, 800
Actual Incremental Loss
Accident 12 24 36
Year Months | Months | Months
2013 2,500 1,600 900
2014 2,600 1,400
2015 2, 800
52 = 1 [(2500 —904)?> (1600 — 2509)2 (2800 — 2800)2 — 6495
6—5 904 2509 2800

Process Standard Deviation: (6495%19535)70.5=11264

(2)
Normalized Residuals
Accident 12 24 36
Year Months | Months | Months
2013 0.659 | -0.225 | -0.214
2014 0.587 | -0.353
2015 0.000

Ex:0. 659=(2500-904)/(6495*904°0. 5)




0.800

L 2 4

0.600

0.400

0.200

0.000 ‘ T T T T T

-0.200 * *

-0.400

-0.600

This estimate of loss emergence is very poor. The residuals are positive for age
6, and negative for ages 18 and above. We expect a random fluctuation around
zero, not this decreasing pattern.



8. (34)
;%—f}iib%\_"‘ }1]?’5%‘3" Lé AR

Selected Coefficients of
Variation(CoV)
Portfolio Length of Outstanding

Portfolio Size Claim Run Claim L?;ETi?Ty
($000,000) Off(in years) Liability
A 200 15 8% y
B 600 15 X 10%
C 600 3 4% 3%

Event risk # &% * 2 4 jg

A WE ¥ x %y @ ¥ikdy internally benchmarking independent risk #-wiip # &
;f;’_l]\i o



[

X

\\?{r

Y3 E]

Since Portfolio B has a very long claim run-off time, the Premium Liability COV
should be higher than the OCL COV. Moreover, Portfolio B is larger (in size) than
Portfolio A, which is also having the same length of claim runoff years. Thus the
OCL COV for A 1s larger than the OCL COV for B.

8% > x, 10% > x

In addition, OCL COV for B is longer than OCL COV for C, since they are the same
size, and C has a much shorter runoff time than B

x > 4%

Select x = 6%

y:

Sample Answer 1

PL COV(A) > PL COV(B) (since A is smaller than B, but with the same runoff
period)

PL COV(A) > OCL COV(A) (more uncertainty for PL in long tail lines)

Y > 10% select y = 11%

Sample Answer 2

A has smaller size & longer runoff length than C that y should definitely be
higher than 4%. Smaller book + same runoff length than B , y should be higher
than 10%

[ choose y to be 12% because 1t is longer tailed & smaller sized

Sample Answer 3

Y = 10% because this matches portfolio B which has a similar claim runoff length.
Premium liability is risk that premiums written will not cover losses, and these
two appear to write similar length (likely liability) coverage.



9. (44)
Fo o FARM AT
« & F A& K2 Return on equity (ROE): 9%

Hix. =

2016+# 2017# 2018#
Beginning GAAP 120, 000 125, 000 132,000
Equity
Net 12,000 14, 000 16, 000
Income
Minimum Capital 125, 000 132,000 137,000
Requirement

(1) Bk & & F4RP S & JO A =30 3 B2 2 70 2016 42 § i@ - (1.5 4)

(2) Bks &R P LIFRIP B SR 3E=3%2 2022 # 2 8¢ =0 53" Fza @
2016 #4722 % & o (1.5 4)

Q) Firwm !t E 2 AR BER P FREEFE -1 4)

(5% j*%]
(D
AE2016 = 12,000 - 120,000 * 0.09 = 2,000
AE2017 = 14,000 - 125,000 * 0.09 = 2,750
AE2018 = 16,000 - 132,000 * 0.09 = 4,120
VO = BV0 + XAE/(1+k)i + Terminal Value
= 120,000 + 2,000/1.09 + 2,750/1.09°2 + 4,120/1.09°3 + [4, 120%1. 03/(0. 09-
0.03)]/1.0973
= 181, 211
(2)
V0 = 120,000 + 2,000/1.09 + 2,750/1.09°2 + 4,120/1.09°3 + 4, 120%1.03/1.09°4 +
4,120%1.03°2/1.09°5 + 4,120%1.03°3/1.0976
= 135,128
(3)

% (2)7 is more realistic since maintaining abnormal earnings in perpetuity is not
realistic in practice.



10 (4 4)
BT IR S EE P T § R

AR AT EREELAS BRI RTRDE AN AR L SRR

« Bk & 7 F-KiFmulti-line commercial insurance® 3 F e 7 I EHIEFHESL 2
WL Mo

FEIRT ARG D 0 A RS T 6 TR FAL -

(1) Pricing Risk (1 4)

(2) Claim Variability(1 &)

(3) Market Risk(1l &)

(4) Correlation(l &)



[
(D

A = 7 : This line of business tends to be competitive, putting strong pressure

\\?{r

Y3 E]

on lower prices. The pricing risk is that prices will be set to low, so at to hit
volume targets.

Bi%* = #: These accounts are not homogenous, and thus it is more difficult to
get the pricing right. Also, if some of the business is long-tailed, it could be
years before the insurer realizes it i1s underpriced.

(2)

A = 7. Not a major risk, since this book is a high frequency, moderate
severity book. Some items that could affect claim variability are inflation,
changes in law or judicial perspective.

Bi%*% =~ #: These policies tend to be high limits’ policies, and thus the insurer
has significant claim variability risk. The lack of homogeneity among clients
makes this worse.

(3

A% o~ @ . Since the Assets are liability matched to the liabilities, much of the
market risk is hedged. There is still a minor risk that the bonds don’ t pay, or
possibly fall in value. The largest risk here is that the duration calculation
was

not done correctly, and thus the ALM match is off

Bi%x* = #: Company 1s invested in equities and corporate bonds, both of which
have significant market risks, which could significantly impact the balance sheet
in a short period of time.

(4)

A% = @ : Correlation between the business (auto) and the assets (Taiwan Bonds)
here i1s negligible.

Bix*% =~ #: If the company has investments in any of it’ s clients, the client
could have an event that reduces the value of those investments, at the same time
as an insured loss. More likely though, a downturn in the economy would

impact the prices of both the bonds and the equities the insurer is holding. This
same downturn may lead the client to require less insurance, reducing the premium
of the insurer.



11. (4 &)
Py T 5 2015 #2 FTAw § T AR AL

O (on-level Grow}th O SSA
earmed Function
premium)
2013 20,000 79.50% 10,500
2014 18,000 60.50% 6,500
2015 17,000 15.00% 1,800
e 55,000 18,800

Pr¥IE A PR A2 haktE # A (parameter standard deviation) i 800
b E R 2 I L 3 B chgrowth function % loglogistic function

G(x| o, 0)=x"/(x™8") | 956 9-15. 286,

K

X » FEEFLP TR K

2
4R 22 % E 2 1344 over-dispersed Poisson 4 fic » # ¢ scaling factor © =9

(1)(2.5 %)
itk * Cape Cod i » ¥ T & 5 truncation point 3f e ©4 b #73 & *h# R 2 A P2
PN
RS
(2)(1.5 %)
F3t B ()2 & B4R £ (standard deviation) e

[5772%]
(D)
Growth function for truncation = x° / (x® +0 ©) = 54'%°¢ / (54"°¢ +15.286'7°%) = 0. 929
(1) @) ) 0] ©) ©) 0 ®  O=(*ELR*®)
SRS
(on-level Age at Average Growth . ELR = =0.922 -
=1 =) *¢ e A | TR
MEE amed 12812015 Age  Funcion -0 @ BEEEK Lo ) AR
premium)
2013 20,000 36 30 7950% 15900 10,500 12.7% 1,628
2014 18,000 24 18 60.50% 10,890 6,500 31.7% 3,658
2015 17,000 12 6 1500% 2,550 1,800 77.2% 8,412
T 55,000 20340 18800 64.1% 13,698

(2) Process variance = Mean ¥ ¢ "2 = 13698 * 9 = 123, 282
Total Variance = Process variance + Parameter variance = 123282+800°2 =
763, 282
Standard deviation = (763,282) (1/2) = 873.7



12. (5 »)
# Chain Ladder » 2 ¢ - BL BB S E- RV ERZFAEH LA ERZIFL S
WM A AN TIHAEES LB A FE T e § T BT

BT
[ESMERE 12(EA 24{EA 36{EH 43(8H  60fEH
2011 3,500 4,900 5,782 6,245 6,307
2012 3,200 4,160 4,992 5,042
2013 3,085 4,165 4,789
2014 2,880 3,600
2015 2,780
BREENT
[ESMEE 12EH 24 A 36{EH 481 H
2011 1.40 1.18 1.08 1.01
2012 1.30 1.20 1.05
2013 1.35 1.15
2014 1.25

(1714 95%: 1 4 % A Rl3# m & B3k (null hypothesis)t = 2 F4A # B = £2)7 ¥
e calendar year effect (3 4 )
(2)%4 i Chain Ladder = /% ¢h# & 3 B B3R (2 4 )

[5472%)
(1
95% 13 ¥ ® R > statistic = 1.96
12-24 24-36 36-48
¢ i~ #c(medium) =(1.341.35)/2 = 1.325 1.18 =(1.08+1. 05)/2=1. 065
Mg A B F]F A0 ks 5 Lo o) P EdRT 5 S
R SR T

BAMERE 12(EA 24{8H 36{HH

2011 L X L

2012 S L S

2013 L S

2014 S

E(Z)=w2- (" 1)=w2"

Var(Z) = n*(n-1)/4 - (”?;ll)x(nx(n- 1)/2") + E(Z) - E(Z)*
n=S+L

m=(n-1)/2

Z=mm(S,L)



Let j = Diagonal

J N m V4 E(Z) Var(Z)

1 1 0 0 0 0

2 1 0 0 0 0

3 3 1 0 0.75 0.1875

4 3 1 1} 0.75 0.1875
0 1.50 0.375

U ®EF = 1.5 4+ 1.96 * (0.375)70.5 = (0.3,2.7)

7=0 7 R HRE PN > FIptFE A0 mE K o TR A F B = 4257 E R ¥ dcalendar
year effect

(2)
AT-BRFEYPR2ZFHHAFEREENAHI N FEDT 2L g4 2 B RS
b. T - KFEHF2ZIFHF L variance £ 2 HF 1 % B ¥R 2 I X variance T R v B

22,
s



13. (2 #)

(D) Pz Fg @R amFt g5 20 { A (longer reporting lag) =
W (1)

2) FHRPABLPEFREPRZHEY FRAXFAZRAPTRIEGF AT E2 AR
%‘L o (1 4)

[%+5i%% ]

(1) a. R fAFIFE 2P LEBEECPHFLERG P -
bFRENTKERIEN RISV REUBFEILL FE27 o
C. AR M R ¥ i E PRl > 2 FEFZ g A g2 ph o

(2) a. B %5 7 4 HEBFRE -

b. £ G 2@ AARR G T KEDR G R hL R > FPtH 2 7 chigt
* o

R



14. (5 &)
Rfpm T EEEre o @ £ 1 12/31/2015 & ok 2 Fflw &7 7R 38 ¢

Calendar/ Earned . Aggregate Chain
Accident Risk Pure ?fejl;;ifi Reported Rlzssoﬁegd Ladder
Year Premium Loss IBNR
2011 12,500 13,000 11,500 95% 500
2012 13,300 13,800 10,000 85% 1,500
2013 14,000 14,200 8,500 72% 3,100
2014 15,500 15,800 7,900 55% 4,500
2015 16,000 16,000 6,000 40% 7,000
S 71,300 72,800 43,900 16,600

(1)34 * Standard Buhlmann = 23 % #75 & *h# &2 IBNR- (1 )
(2)’j-év\ fo it F £ % 4 & * Standard-Buhlmann = ;23 % IBNR 2. ig2h22 42 8L - (2 &)
(374 * credibility-weighted estimate 7= j2 % & chain ladder i {r

Standard Buhlmann /#3*% IBNR > # ¢ chain ladder i# e credibility factor % 0.4 -
(2 %)

[%5f2%]
(1) SB ELR = 43900/(13000%95%+13800%85%+14200%72%+15800%55%+16000%40%) = 88. 9%
SB IBNR = 88.9% * (13000%5%+13800%15%+14200%28%+15800%45%+16000%60%) =

20, 808
(2) Rk g% 7 %44 T8 ELR @ 2o BF 2 42 % 4 g2
B RRER BRI REL DR TR o
(3) Credibility-weighted IBNR =
(0. 4%95%*%500+(1-0. 4%95%)*578+0. 4%85%*1500+(1-0. 4*85%)*1840+0. 4%72%*3100+
(1-0. 4%72%)*3535+0. 4*¥55%*4500+(1-0. 4*55%)*6321+0. 4%40%*7000+( 1~
0. 4%40%)*8534)
=19, 891



15. (5 #)

A2 12/31/2015 5 2 22 T4L > & P Sahasrabuddhe = & # #rif2 2 > MZ A ER
2015 & enm AR L A P E e F A AFE = LR ITH LR E D basic limit of
loss °

ERERK
| BOMERE  12(EA 2478 36 G
2012 333,000 612,000 650,000 700,000
2013 314,000 570,000 600,000
2014 352,000 640,000

2015 365,000

2 A F B = 4358 95 unlimited basis
tunlimited basis & - fr& 2 4F £ F E AR 5 & & 4%
Basic Limit = 50, 000
Exponential distribution ¥ r/ % BIZPRF & fin™ » 430 ¢h & R 2010 &£ 2 fp L % B ¥
A4 ™2 unlimited claim size mean -
12 24 36 48
Unlimited Claim Size Mean 36,000 57,000 64,000 72,000
Mean of exponential distribution: &
Variance of exponential distribution: 6 "2

—k

. ) ) ) ) . 8(1—e?))
Limited mean of exponential distribution at limit K: (
[%+5i%%]
Triangle of Trend Triangle of Trended g
| BEIMEE 12{EH 2418 A 36{EH 431 H | EIMEE 12{EH 24{EH 36{EH 43{EH
2012 1.000 1.040 1.082 1.125 2012 32,004 50,673 56,396 64,008
2013 1.040 1.082 1.125 1.170 2013 33,284 52,700 59,172
2014 1.082 1.125 1.170 1.217 2014 34,615 54,808
2015 1.125 1.170 1.217 1.265 2015 36,000 57,000 64,000 72,000

AY 2012 at 12 months = 36000*(1/1.125) = 32004

Limited Expected Value for basic limit
| BOMERE 1218 H 24f8H 36(EH 43{EH
2012 27,023 33,291 34,699 36,047

!
= 36000%(1-e" (-50000/36000)) = 27023
AY Cumulative loss at basic limit cost level
2012 = 700, 000%(36,047/64,008) = 394, 215

2013 = 600, 000*(34, 699/59, 172) = 351, 845
2014 = 640, 000*(33, 291/54, 808) = 388, 743
2015 = 365, 000%(27, 023/36, 000) = 273, 983



16. (2 »)
P e @ s * over-dispersed Poisson bootstrap model #f& fef#l + B 4L » & 4 5|
B BRI AT S o

[%+5i%% ]

(D) #RZFAHELZ]E AF>NE] EAFLE

(2) ? RFEDFE I AF S NS ERGITOREST

() KFZh'eilld BERLERS  AFTHRUERSEY > T 0 R AR GE
FRREEFTAR -

(4) Heteroecthesious data/misshapen data/partial year/interim evaluation dates:
project future incremental values before applying model; need to annualize
then
de-annualize results



17.(3 %)

FAMR T e o 7 2 A3 F 3 0 & abnormal earnings valuation model 3t 2 &3

1/1/2017 2 % &

2017 2018 2019
TR RS
"HWK%%M 1,000,000 1,090,000 1,190,000
(Equity)
F R 150,000 166,000 183,000
(NetIncome)
SRS A
Eﬁgiﬁﬁiﬂ 60,000 66,000 73,000
(Dividend)

e ig iz equity market risk premium = 8%

. ;E . “éﬁ (rlsk free rate) 2%

o itg o ¥ 2 beta (,8) =

TR L% wIF P w2 BT payout ratio = 60%

o 3% CAPM &2k %6 f;;_fw\:fﬂﬁa—, (risk-adjusted discount rate)

* Z3K abnormal earning 14} FE R HP A2 15 g ik E LI R T 2024 £ pETE LR

[%5f2%]
Required return = 2% + 1.2 * 8% = 11.6%

Abnormal earning in 2017 = 150,000 - 11.6% * 1,000,000 = 34, 000
Abnormal earning in 2018 = 166,000 - 11.6% * 1,090,000 = 39, 560
Abnormal earning in 2019 = 183,000 - 11.6% * 1,190,000 = 44, 960

" ﬁﬁ/ﬁﬁﬁaﬁabnormale;r;m/g@zﬁﬂﬁ PV ofabnormalearmings

2017 34,000 =34000/(1.116)"1=30466

2018 39,560 =39560/(1.116)"2=31763

2019 44,960 =44960/(1.116)"3=32347

2020 =44960 *4/5 =35,968 =35968/(1.116)"4=23188

2021 =44960 *3/5=26,976 =26967/(1.116)"5=15578

2022 =44960 *2/5=17,984 =17984/(1.116)*6=9309

2023 =44960 *1/5=8,992 =8992/(1.116)77=4171

2024 0 0

KEG 146,822
FHWIR SR 1,000,000

AEIEE 1,146,822




18. (3 #)
FRBETERY S22 e 8 92 T 3-8 Retrospective premium asset ©
M % = 1 retrospective adjustment 4 B #cdy :

Retro Adjustment Period % Loss Emerged Loss Capping Ratio

F— 78% 0.92
B 25% 0.75
F£= 8% 0.56

e Basic premium factor = 0.2b

e Loss conversion factor = 1.3

e Tax multiplier = 1.05

e Fp¥ unlimited loss = 300, 000

o FEHIAF A F = T0%

o Ptk 2 = 350,000

o BEIALF EWiE'EE e EiTH - X retro adjustment

[%+5i%%]
Cumulative capping ratio = T8%*0. 92+25%*0. 75+8%*0. 56 = 95%
Capped loss = 300, 000%95% = 285, 000
Standard premium = 300, 000/0. 75 = 400, 000
Premium asset = (0. 25%400, 000+1. 3%285, 000)*1. 05-350, 000 = 144, 025



19. (2 »)
R S EN
(1) Af %4 - fecredit rating 3 A2 FRAF"# 7 FEs 10RE~ > T5
PRI E

(2) B# %d - Rcredit rating = BBB2Z 2 Rfrtg > #rg 7 - § &5 10 %~ >

i
f

i
f

Tiafgpp 2 & o
BRI 2 F

FAHFEF R AL BL i

(5% 7%%]
ORAN
(RE ARt R 4 R S B o I



20. (3 ~)
g

.ﬁ}h‘é}g’f = 2%
By 72 beta (B) =
MRS O T 2

7 4L Dividend Discount Model 3 & H*g = & 2 i i@ o

FY D FE% A E2 ROE = 12%

2_ plowback ratio = 70%

$# % CAPM /&2 h " 2 B 18 2_ 37 5 (risk-adjusted discount rate)
B FRHE
2011 2012 2013 2014 2015 2016
FHE 180 190 200 211 222 234
HAWIRG SR 2 2,000 2,108 2,222 2,342 2,468 2,602
HARRG SR o 2,108 2,222 2,342 2,468 2,602 2,142
[%5f2%]
Dividend 76.0 80.0 84 .4 88.8 93.6
ROE.:I‘\IetInco.me 99 99 99 99 9%
/Beginning Equity
= plowback ratio * ROE = 70% * 9% = 6. 3%
discount rate = 2% + 0.8 * (12%-2%) = 10%
AP - 040 e, 000 e wmoa0e
o ]%‘ = . + 112 + 1.13 + 1.14 + 1.15 + 1.15%(0.1-0.063) 1,987.1



21. (4 ~)

¢ AT AFA

Tt ER Qif%% B M PR AR
2010 275,000 289, 000
2011 305, 000 315, 000
2012 290, 000 313, 000
2013 327,000 342, 000
2014 338, 000

S E AR A& wgak &2 (Link ratio approach) *FF %44 (Budgeted loss
approach) ~ Bornheutter-Ferguson iz 2 # -] & = ;% (Least-squares approach) fz 3+ 2014 &
ER BB

(1)Bornheutter-Ferguson i % &) L 3 ;2 % % 4%t "3»‘ e ?? AR F T R R AT S
@ » 34 w3 ¥ Bornheutter-Ferguson i# * &/ & = TR REEM - (24)

Q)3 de | &3 2308 2014 & °h E RBHRRAT - (24)

\\\?{r

(%% j*%]
1) X = 299,250
Y = 314,750
XY = 94538500000
XZ = 89919750000

==XV _ 0.947
X2-Xx
a=Y — bX= 31407.313
c=Y/X= 1.052
Z-S=b/c= 0.900
ZBF=1/c= 0.951

(2) Y_2014=a+bX= 351,440



22. (34)

2016 £ # & & ¢ 5o o pade 5 $25,000,000 0 F % & 3 A 2 Ae 5 $34, 000,000 0 X E < R
#* Benktander /2 53 B ¥ P 0 315 2% 5 $33, 375, 000 -

Fic sk 4adh 2 (Chain-Ladder approach)3 ¥ 2016 & F & & & ¥ B2 % o

\\\ﬁ,

[5372%]
(33,375-25,000)=q(25,000+34,000q)
g=0.25

Unpaid“" = 25,000%0.25/(1-0.25) = 8,333.33



23. (3 ~)

AR AP HT TR
Fp s 2017 & &) 1.86 g~
% = & ROE 8%
3% o & beta 1.1
A T"«"'\"'[,L &
2 #’JF)»F' .—? 30%
(plowback ratio)
# b & F 1.20%
TR T HAR Py 5. 50%

e L7 (Dividend discount model)3 & 2016 # &2 3

[ i2%]

TEfE 2017 FEIRGHEA] = 186*(1-30%) = 130.2

K=1.2%+1.1(5.5%-1.2%) = 5.93%

g=8%%30% =2.4%

Vo =130.2/(5.93%-2.4%) = 3,688.385

N

AN



24. (5 ~)

RPpT AIF R

EFH A
2 iR A ﬁﬂs;& | & ﬁF;ﬁ i | B fé%;f‘:iﬂ i s s 3 ﬁ; ;}F £ | e if FZ?K
2012 365, 000 | 245,000 | 260,000 | 203,000 55% 95%
2013 383,000 | 264,000 | 270,000 | 191,000 57% 85%
2014 392,000 | 268,000 | 272,000 | 169,000 57% 70%
2015 395,000 | 270,000 | 273,000 | 133,000 61% 50%
2016 425,000 | 289,000 | 289,000 98, 000 59% 30%

#4 w11 4atr 2 (Chain-Ladder) ~ Bornhuetter-Ferguson i# 2 Stanard-Buhlmann 72 3*
B RIFEREH o

\\\?{r

(%472%)

RS
203000(1/.95-1)+191000(1/.85-1)+169000(1/.70-1)+133000(1/.50-1)+98000(1/.30-1)
= 478485

Bornhuetter-Ferguson £ :
365000%55%%*(1-.95)+383000%57%*(1-.85)+392000%57%*(1-.70)+395000%61%*(1-.50)+425000%5
9%(1-.30)

=405816

Stanard-Buhlmann ;7 :
ELR = (203+1914+169+1334+98)/(260*.95+270*.85+272*.7+273*.5+289*.3) = 89.2%

IBNR = 89.2%*(260%(1-.95)+270%(1-.85)+272%*(1-.7)+273*(1-.5)+289%(1-.3))
= 422719



25. (5 4)

L S fﬁ.ﬁé% LK el

12-24 24-36 36-48 48-60 60-72
2011 1.695 1. 296 1.121 1. 046 1. 022
2012 1. 641 1. 319 1.118 1. 058
2013 1.707 1. 362 1.124
2014 1. 688 1. 315
2015 1. 747

%I Mack #ri = i2 o RIGE B 000G o R BT AR fEAR A = AT &g E
(calendar year effects) o

(¥lArm90F A~z zE5 1.645¢°)

[ i2%]

2011 * S * S *

2012 S L S L

2013 L L L

2014 S S

2015 L

Diagonal j Sj Lj Nj mj Zj E(Z)) Var(Zj)
2 2 0 2 0 0 0.5 0.25
3 0 2 2 0 0 0.5 0.25
4 3 1 4 1 1 1.25 0.4375
5 1 3 4 1 1 1.25 0.4375
2 35 1.375

90% confidence interval: (3.5-1.645v1.375, 3.5+1.645V1.375) = (1.571, 5.429)
2.0 £E(1.571, 5.429)FE[E[ N > HIFEE RIS FUE -



26. (3 ~)
EREFSIHE AR R 4892 (Chain-ladder method) ~ Bornheutter-Ferguson 2
% Stanard-Buhlmann = fo 3+ A 4R RBAL » 34 BlATiE = f8 2 2 2 3485 @ o

[54i*%]
(1) A
It is dependent on development patterns from the historical data. If major changes in the claims
department have taken place only in the most recent Accident Years/Calendar Years, these changes
will not be considered in the LDFs calculated from historical data.
(2) Bornheutter-Ferguson:
Expected loss ratio is selected somewhat arbitrarily and reserve estimate depends on this selection.
(3) Stanard-Buhlmann:
It is sometimes difficult to obtain current rate level premium for older years of data.



27. (3 4)

# %95 International Actuarial Association, "A Global Framework for Insurer
Solvency Assessment" » ;ﬁ-ﬁé WA R G838 L B b G KR o

[

o

Fir%)
*  Underwriting Process Risk- risk from exposure to financial losses related to the selection and

approval of risks to be insured

e Pricing Risk- risk that the prices charged by the company for insurance contracts will be

ultimately inadequate to support the future obligations arising from those contracts

*  Product Design Risk- risk that the company faces risk exposure under its insurance contracts

that were unanticipated in the design and pricing of the insurance contract

¢  (Claims Risk (for each peril)- risk that many more claims occur than expected or that some
claims that occur are much larger than expected claims resulting in unexpected losses. This
includes both the risk that a claim may occur, as well as the risk that the claim might develop

adversely after it occurs

*  Economic Environment Risk- risk that social conditions will change in a manner that has an

adverse effect on the company

*  Net Retention Risk- risk that higher retention of insurance loss exposures results in losses due to

catastrophic or concentrated claims experience

*  Policyholder Behaviour Risk- risk that the insurance company*‘s policyholders will act in ways

that are unanticipated and have an adverse effect on the company

*  Reserving Risk — risk that the provisions held in the insurer*s financial statements for its
policyholder obligations (also “claim liabilities,” “loss reserves” or “technical provisions”) will

prove to be inadequate.


http://www.actuaries.org/LIBRARY/Papers/Global_Framework_Insurer_Solvency_Assessment-members.pdf
http://www.actuaries.org/LIBRARY/Papers/Global_Framework_Insurer_Solvency_Assessment-members.pdf

28. (24)

i#¥5 Patrik, "Reinsurance" > £ W& PRI E £ AP LR H o 7RG FE O M
R P AR o 5 HAER AL -

¢ Claim report lags to reinsurers are generally longer, especially for casualty excess losses.
*  There is a persistent upward development of most claim reserves.

*  Claims reporting patterns differ greatly by reinsurance line, by type of contract and specific

contract terms, by cedant, and possibly by intermediary
*  Because of the heterogeneity stated in Problem 3, industry statistics are not very useful.
¢  The reports the reinsurer receives may be lacking some important information.

*  Because of the heterogeneity in coverage and reporting requirements, reinsurers often have data

coding and IT systems problems.

e  The size of an adequate loss reserve compared to surplus is greater for a reinsurer.

({EZAEIEH A 7RIH)



29. (24)

iz 45 Venter, "Tails of Copulas" @ # % % @3} copulas °
¥ F

[

o

TiEE ]

Copulas provide a convenient way to express joint distributions of two or more random variables.

A copula separates the joint distribution into two contributions: the marginal distributions of the
individual variables, and the interdependency of the probabilities. One basic result is that any joint
distribution can be expressed in this manner. Another convenience is that the conditional

distributions can be readily expressed from the copula.



30. (2 4)

l’ﬁifiz Goldfarb, "P&C Insurance Company Valuation" » &4t = & § B % 2 7RI & in
i# (Discount Cash Flow) » 3% % & 7| R 4% :

(DFFHEFTRBETEZ - TR 30 (1 4)

(QFHP = o> S EPIFRF DI L LR 5w - (14)

\\\?{r

(5472%)

(1) Free Cash Flow to the Firm (FCFF) approach:
FCFF represents the cash that could be paid to all sources of capital, including both the
debtholders and the equity holders. Discounting the FCFF produces a value for the entire firm.
The value of the equity portion of the firm is then determined by subtracting the market value of
the debt from the total firm value.
Free Cash Flow to Equity (FCFE) approach:
FCFE represents the cash generated by the firm which could be paid to the shareholders of the
firm. The resulting valuation thus represents the equity valuation directly by determining the
present value of these free cash flows.

(2) The FCFF approach uses a discount rate that reflects the overall risk to both debtholders and
equity holders (a so-called weighted average cost of capital);

the FCFE approach uses a discount rate that reflects the risk to the equity holders only.



