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(1

Sample Responses to considerations supporting inclusion

e Statistical critieria: Credibility -> each classification is likely large enough to produce
credible statistical predictions. l.e., enough policies sold through each distribution
channel.

* Absence of Ambiguity -> each classification is easy to determine and likely to be
mutually exclusive.

e Using distribution channels improve prediction accuracy of the expected loss of the
insured.

e Since more policies can be priced more accurately, availability of coverage will
increase.

® The consumer has a choice to either go to an independent agent and thus can
control this selection.

e The distribution channel is easily measured and objective such that it is either one
or the other.

(2)

Sample Responses to considerations against inclusion

e Manipulation -> easily manipulated by insured (Change distribution channel based
on what produces preferential pricing)

e Public Acceptability -> unclear how distribution channel is related to the insured’s
loss potential. No clear cause and effect relationship, not clearly based on relevant
data.

¢ Hazard Reduction Incentive — Varying rates by distribution channel in no way

promotes insureds to mitigate their hazard exposure because distribution channel is



not directly linked to losses.

e Using distribution channels is more prone to insured’s manipulation. They can price
through different channels and select the lowest price. ¢ It is hard to justify for the
causality to the DOI regulator to make the variable acceptable.

e Distribution channel does not necessarily reflect differences in expected loss. No
reason to believe driving behavior is different and so causality does not appear to be
here.

* A consumer one year could go to an agent and then the next year go online so not

constancy in measure.

[220 )R]
AAA : Risk Classification Statement of Principle



Q2. (6~) (*)

GLM #-4 # univariate analysis i & 8Lz - &_able to handle exposure
correlation, #Aa , GLM #£3] % &2 predictor variables are very
highly correlated ~ ¢ & 2 K 4% -

(1)Briefly state what can happen in GLMs with highly correlated
predictor variables.

(2)Suggest two options for dealing with highly correlated predictor
variables. Give a downside of each approach.

(3)Define multicollinearity, and state why it is a problem in GLMs.

(4)Briefly state one way to detect multicollinearity in a model.

(5)Define aliasing.

(6)Briefly state how GLM software can be used to correct for aliasing
in a GLM.

[5+4i2%]

This can result in an unstable model with erratic coefficients that
have high standard errors.

(2)

1. Removing all highly correlated variables except one. This
eliminates the high correlation in the model, but it also potentially
loses some unique information contained in the eliminated variables.
11. Use dimensionality-reduction techniques such as principle
components analysis or factor analysis to create a new subset of
variables from the correlated variables, and use this subset of
variables in the GLM. The downside is the additional time required to
do this extra analysis.

(3

Multicollinearity occurs when there is a near-perfect linear
dependency among 3 or more predictor variables. For example, suppose
x]l + x2 _ x3. When multicollinearity is present in a model, the model
may become unstable with erratic coefficients, and 1t may not
converge to a solution.

(4)

Use the variance inflation factor (VIF) statistic, which is given for
each predictor variable, and measures the impact on the squared
standard error for that variable due to collinearity with other



predictor variables by seeing how well other predictor variables can
predict the variable in question.

(5)

When there is a perfect linear dependency among predictor variables,
those variables are aliased.

(6)

Most GLM software will detect aliasing and automatically remove one

of the problematic variables fromthe model.

(f2 P ]

Goldburd : Generalized Linear Models for Insurance Rating



Q3 () (3)
ATt v % kGplsFwhether risk parameters shift over time:d 21 = = 2 4

[53i2%]

Method 1: Chi-Squared Test

Null Hypothesis - HO: risk parameters do not shift over time

_ Group data into appropriate intervals

_ Calculate the overall expected value

_ Then calculate for each interval,X? = (A — E)?/E ;

Where A = actual observation and E = expected observation

_ Sum up X? for all intervals

_ If the total X2 is > X% value from the X? table (based on degrees
of freedom), then reject the null hypothesis that parameters do not
shift over time. Therefore, accept the alternative hypothesis that
risk parameters shift over time

_ If total X? < X? value based on degrees of freedom, then accept
null hypothesis

Method 2: Correlation Test

_ Group data by pairs based on time lag

_ Calculate correlation for each pair

_ Calculate the average correlation by time lag

_ If the correlation decreases as time lag increases, then risk
parameters shift over time

(CENEIY) |
Mahler :An Example of Credibility and Shifting Risk Parameters



Q4 (6 5) ()
Bk %M % 4 B #* weighted k-means algorithm &5 cluster analysis i&
@ & 2 new hazard groups for Workers’ Compensation classes - £ ¥ #k*
2581, 000, 0002 F AL 4o T A 97

Cred-Wtd Current
Excess hazard
Class Premium Ratio group
1 150, 000 0.455 A
2 200, 000 0. 355 B
3 150, 000 0. 281 A
4 250, 000 0.555 C
5 400, 000 0. 361 A
6 350, 000 0.981 C
T 200, 000 0.204 B

HE AR ATERGE R 3Bhazard groups. 33t & SiEweighted k-means
algorithm— = # t (iteration)fé # — ®Class ¢ =*t¥%— Bhazard groups -

[%42%]

compute the centroid of each current hazard group:

R,=(150, 000%0. 455+150, 000%0. 281+400, 000%0. 361)/(150, 000+150, 000+400, 0
00)=0. 364

Rp=0. 280

R:=0. 570

Next, compute the distances to each centroid by subtracting the class
excess ratio from the centroid excess ratios, and assign each class
to the hazard group with the closest centroid:

Class Dist to A Dist to B Dist to C |New Hazard Group
1 0.091 0.176 0.115 A
2 0.009 0.076 0.215 A
3 0.083 0.002 0. 289 B
4 0.191 0.276 0.015 C
5 0.003 0.082 0.209 A
6 0.217 0.302 0.011 C
T 0.160 0.076 0. 366 B




[220 )R]
Robertson :NCCI" s 2007 Hazard Group Mapping



Q5:(4.5 %) (%)
FXENFL LI TEE XD FEET TS

Size of Loss Range Average Size of Loss

F A £ F EEN R RS} 1S

X <= $1, 000 $500
$1,000 < X <= $2,000 $1, 500

X > $2,000 $4, 000
¥3 T ER
ENES S 500
F A &K $1, 300
% > ik 0.80
A g 2881, 000 e loss elimination ratio 0.40
Tempered loss elimination ratio for a
$1, 000 straight deductible

Calculate the tempered loss elimination ratio for a straight
deductible of $2, 000.

F3tE o #R3$2,000 s loss elimination ratio

Bl *t 81,000 sz ke A

5004+1000(500—A)
.4=0. 8%
0 0 8 500%x1300

F 1 A=350
L34 £ A0 1,000 $182, 000 spkdci B

500x350+1500B+4000(500—350—B)
1300= =00

F4 B=hH0
4 £3pAeiE $1,000 srppk#c s 500 - 350 - 50 = 100

~ (500)(350)+(1500)(50)+(2,000)(100)
Tempered PLER at $1, 000= 0. 80x = 00X1300 =0. 55

[32p 2]

Gillam and Snader #7" Fundamentals of Individual Risk Rating”



Q6 :

(4.5%) (*)

SHEFLPEF I BRUSPHF IR B 0% 0 2 5E 2 0ep 5 2015/7/1
u'r';n\‘}lzq_‘ 2P fhechiw ¥ F

[

o

\\?{r

#F 25 $0 31$1,000,000 runiform distribution

[ts losses are expected to be uniformly distributed between $0
and $1, 000, 000.

BB 7 Eadp 4 5 $700,000 (Losses at maximum premium are
$700, 000. )

BB 7 adp £ 5 $200,000 (Losses at minimum premium are
$200, 000. )

4 3 %)+ 1.20 (The loss conversion factor is 1.10.)

A& F5 $125,000 (The basic premium is $100, 000. )

¥+ 1.00
(2 %)
Calculate the expected retrospective premium for this workers
compensation policy.
B E R
(2.5 %)
The company is considering whether to implement a fraud
detection device. This addition would result in a shift in the
loss distribution to a uniform distribution between $0 and
$800, 000.
Assuming that no other plan parameters change, calculate the
resulting premium savings.
TR - BEGEHGR S TR ARG $0 T
$800, 000 ¢ uniform distribution > B3&K H & $#7 % > G- HIFH

Ui

Ti*E ]

E[R] = (b + CCE[A]=D))T
E[A] = (0.5)($1, 000,000 — $0) = $500, 000

C=1.20

b = $125, 000

T=1

[ = (O(rg) =V (ry))E[A]

@ (rg)E[A] = (0.5)(0.3)($300k) = $45, 000



W (ry)E[A] = (0.5)(0.2)($200k) = $20, 000
I = $45,000 — $20, 000 = $25, 000
E[R] = ($125,000 + 1.20($500, 000 — $25,000))*1.00 = $695, 000

1M
X /

700k

Loss size

s

=

0 1

E[A] = (0.5)($800,000 — $0) = $400, 000

[ = (D(rg) —V(ry)E[A]

@ (rg)E[A] = (0.5)(0.125)($100k) = $6, 250

W (ry)E[A] = (0.5)(0.25)($200k) = $25, 000

I = $6,250—$25, 000 =-$18, 750 -

E[R] = ($125,000 + 1.20($400,000— (-$18,750)))*1.00 = $627, 500
w5 Rt = $695,000-$627, 500 = $67, 500

X 00k

700k “fff

200k

0 ) 1
[22p ) A]

Lee ” The Mathematics of Excess of Loss Coverages and Retrospective

rating - A Graphical Approach”






Q7: (5 #) ()

An actuary prices two loss-sensitive options for a workers
compensation policy as follows:

RS 1A g RH > Ry o A A TR iE R

Option 1: A large deductible plan with a per-occurrence deductible of
$50, 000

ERL:Bp AR F Ekp f #7850, 000

Option 2: An incurred retrospective rating plan with the following

parameters:

EE2 w3

& ¥ #*¥%pPer Occurrence Limit $50, 000
#& * %% Basic Premium $150, 000
Fpd F1+ Tax Multiplier 1. 05
1 % # # ¥]+ Loss Conversion Factor 1.2

#4" %% Deposit Premium (paid at policy inception)  $800, 000

For each of the options above, assume that no aggregate limits or
maximum premiums apply and that the first adjustment will take place
18 months after policy inception.

FH L ABER BRS- SIAFFRAE L UES R R R U 2N E
H A5 181 A K o

Additionally, the actuary has developed the following assumptions for
the insured:

Foobilg TRk

AU *LEE$50, 000
Unlimited Limited to $50, 000
TRHPAE 4 $650, 000 $435, 000
Expected Loss
18 » 3| & % & SRPRARAF £ & 4.25 3.75
E ¥+
18-Ultimate Incurred LDF
18 » I % M PRI 4 % 8. 80 6. 55
E ¥+
18-Ultimate Paid LDF

a. (3.5 4)
For each of the plans above, determine the expected cash flows



\*ﬁr

between the insured and insurer

18 months after policy inception.

PR FEER RN EGESPERELTES L 18 B BEFF

HREE

(1.5 »)

The insured is contemplating a third option of purchasing an

excess policy with a self-insured

retention of $50, 000.

FEFT I gy = AR Y - AQEEE > pf RS $50,000

® VWhich of the three options would be least attractive to
the insurer if they wish to minimize credit risk? Briefly
explain your choice.
FHYEMMEH RG V- BER A B EG 0F o G

® Vhich of the three options would be least attractive to
the insurer if they wish to minimize interest rate risk?
Briefly explain your choice.
FHREREMAIFRE > - BERE LTRSS F o gk
F]'?

Yi3E]

EE] 39 f

%183 * (A& *UFp) 3 ©  pEic= 650,000 / 8.80 = 73, 864
518 (PUFE T )erAp s @ 1 p2Ax= 435,000 / 6.55 = 66, 412
B o P 1 mp$73, 864

FES P LG D 7 $66,412

S PR R S

518 1 chip k% = (b + CAX + PCE)T

A¥ = 435,000 / 3.75 = 116, 000

PCF = 1.2 x (650,000 - 435,000) = 258, 000

R¥= (150,000 + 1.2x116,000 + 258,000) x 1.05= 574, 560
%181 » enip dp mon= 574,560 - 800,000 = -$225, 440
P AR R o P R F iRy $225, 440

The LDD policy would be least attractive as it has the highest
credit risk since the insured may not be able to pay the

insurer for amounts below the deductible. Excess policies have
no credit risk since the insurer only pays losses in excess of



(3P
Teng

the retention, and retrospective policies have deposit premiums
that are paid up-front that are usually equal to the expected
guaranteed cost premium.

ERLG A JITFE P dd s o ML RFNE D Rt RS
PP R EFLSEGE DM R ER 3;34&5;3%{5;' FHXy Ew G
g FIS ffe o P R RSHFIE TN c FRIFH R FFE
AATB B~ P o ¥ § BIEY IRE S A %P (expected guaranteed
cost premium) » #FI1BE2R G T * B gL A G KT ERD o

An excess policy would be least attractive as it has the
highest interest rate risk, since the insurer is paid premiums
up front, and won’ t have to pay losses and expenses for many
years. LDD and retro policies incur costs sooner since the
insurer services the policies.

ERAIERE 5 AR5 A s FE G hd RS FlL D
BRH o EEIE2FG

PR R el EL B R %*x,‘

[ %lﬁﬁa'%ﬁﬁ'«irﬁ’ﬁ3’:37"}?3%%’&5“33?%?35’@%” ST R IR
i o

)

“Pricing WC Large Deductible and Excess Insurance”



Q8: (4.5 4) (¥)

[

%% Gillam and Snader 7" Fundamentals of Individual Risk Rating”

MR TESIE . w BT R AR (

all the works)

,4?‘;{5%__,}5 ik uﬁ—’}g ;}gkrﬁﬂf%!}fﬁ%) (Show

B % Hc P

|| —|wl—aol e —

Number of Risks Limited Loss Ratio
b B P KR A F
1 10%
4 30%
4 40%
3 50%
2 60%
1 70%
2 80%
2 90%
1 110%
a. (0.54)
FE R AR UYL FEXUE AP A F
b. (0.5 %)
i3+ 4# loss elimination ratio
c. (2.54)
et AR A & 0% 120%2 B+ 10%: Table M charges
d. (1 4)
i3 & entry ratio # 0.5 pFshTable M savings
55 j%% ]



(a) A& " Agp e

20 = 60%

RO A F = [(DA0%) + (430%) + ...

= 54%

(b) LER = 1 - 54% / 60% = 10%

SEHAE A F = [(1D(10%) + (4)(30%) + ...

+ (2)(120%) ] /

+ (DH(A10%) ] 7/ 20

(c)
Loss Entry % of Risks / | % above | Losses Charge
ratio ratio risks (total in next
f & B risks) layer
IR
DIRR
£
.00 . 000 0 .00 1.00 . 167 1.000
.10 . 167 1 .05 .95 . 158 . 833
.20 . 333 0 .00 .95 . 158 .675
.30 .500 4 .20 .15 125 017
.40 . 667 2 .10 .65 . 108 . 392
.00 . 833 4 .20 .45 .075 . 284
.60 1.00 1 .05 .40 . 067 . 209
.70 1. 167 3 .15 .25 . 042 . 142
. 80 1.333 1 .05 . 20 . 033 . 100
.90 1.500 0 .00 . 20 . 033 . 067
1.00 1.667 2 .10 .10 017 . 034
1.10 1.833 0 .00 .10 017 017
1.20 2.000 2 .10 .00 . 000 .000

(d) ¥(0.5= ®(0.5) + r -1=0.517+.50-1=. 017

[32p 21&])

Gillam and Snader ” Fundamentals of Individual Risk Rating”




Qo: (5») (*)

TAEDE B BB R AR U A B U A 5

Risk # | Unlimited Loss Ratio | Limited Loss Ratio
S5 A CUIE A 5 (%) HUFAE A F ()

1 30 15

2 45 45

3 45 45

4 90 60

5 90 90

(a) (3.54)

Calculate Table L charges at loss ratios of 0% to 90% using
increments of 15%.

#2021 0%3190%2 & =+ 15%:-Table L charges

(b) (0.54)

Hdw it w44 K 'R 18 Hinsurance charged i H
(c) (1.04)

P O RRFRAFS FEFENDYFAL > F A AERFAF > G
Wb fE 2 KRS BRI o

[%572%]
a.
E[A]/P = (30% + 45% + 45% + 90% + 90%)/5 = 60%
E[AX]/P = (15% + 45% + 45% + 60% + 90%)/5 = 51%
LER = (60%-51%)/60% = 0. 15
o . % lim % lim .
Limited % lim ‘ ‘ Partial Table L
, , risks risks
Loss ratio| risks charges charges
above above
0% 0 ) 100% 1.00 1.00
15% 1 4 80% . 706 .15
30% 0 4 80% LAT1 .95
45% 2 2 40% . 235 .35
60% 1 1 20% L1176 .25
5% 0 1 20% . 0588 .20




90% l 0 0% 0 .10

g *1

Insurance charge decreases when loss limit is introduced due to
overlap between excess loss

pure prem factor and insurance charge (assuming insurance charge
here is not Table L insurance charge, which includes the LER,
and is therefore increased. )

Insurance charge ¢ # " » Fl& § 2 K 7 YR - QR L2 & %7 7]
2 insurance charge ¢ £ 47 (3% iz42 shlnsurance charge & Table L
insurance charge ° Table L insurance charge# 7 7 LER > Table L
insurance charge ¢ 3 v )

%2

Insurance charge is increased, since both pre occurrence limit
and aggregate limit decrease the

ratable loss.

Insurance charge ¢ #{+4r > F12 & F " VIF & RAF L "YU § B *
SE % R o

® (reate Table L using the sample loss ratio.
B iR 2 5 @ ivTable L

® [se the expected loss ratio, but at end divide both r and
¢(r) by ¢(o).
FErHHFFASF > B A ¢(o)“$rffl¢(r)

[22p ]
Skurnick “The California Table L”



Q10: (7.5 ») (&)

F SRR TR AR A e B E T A $500, 000 B heAd
o & & A rU5E 5 $2, 800,000
TS RE

® AR 'UEnH A4 581,600,000

® A sEAFFF 145

® VEpgawAuFE 0.9

4 4 #F 4 (Table of expected Loss Rages)

Expected loss Range of value($)
group EATE 1
N W
20 1,500, 001-1, 700, 000
19 1,700, 001-2, 000, 000
18 2,000, 001-2, 500, 000
17 2,500,001, 3000, 000
16 3,000, 001-3, 500, 000
15 3,500, 001-4, 000, 000
Insurance Charge %

Ranges of Expected loss group
Entry LA =
Ratios 20 19 18 17 16 15
Entry

Ratios#* ¥l

1.25-1.50 . 512 . 463 425 .390 . 369 . 352

1.51-1.75 . 436 . 389 . 359 . 333 . 301 . 289

1.76-2.00 . 387 . 323 . 302 277 . 247 211

2.01-2.25 . 344 . 271 . 247 . 221 . 201 . 183

2.26-2.50 2T . 276 213 . 265 . 261 . 257

2.01-2.75 . 182 241 . 261 . 2504 . 252 . 247

ORI AR U AI LA 582,000,000 0 53 B dipssET e o 5
Hps i ¢ AR A et &

[%5i%%]
1+(1.6M)k
1-(2M)k

W

1.45 =




Fa AR

5 8P 42 #8435 % Expected Excess Loss = (0.2)($1, 600, 000) = $320, 000

Fp 8p *LgE 4 4 Expected Limited Loss = $1, 600,000 - $320, 000 =

$1, 280, 000

B E s g B 4R 4 Adjusted Expected Loss = $1, 600, 000x0. 90x1. 45 =

$2, 088, 000

J%_$2,088,000 &% > B3+ %18k

3+ 5 Entry ratio Entry ratio for aggregate = $2,800, 000 / $1, 280, 000
= 2.1875

#Entry ratiod % @ ) insurance charge = 0.247

g 87 45 4 Expected loss for insurer = (0.247)($1, 280, 000) + $320, 000 =
$636, 160

IS

g 8P 42 3848 4 Expected Excess Loss = (0.2)($2,000,000) = $400, 000

Fp 8 "LgE 40 4 Expected Limited Loss = $2, 000,000 - $400, 000 =

$1, 600, 000

B E s g B 4F 4 Adjusted Expected Loss = $2, 000, 000x0. 90x1. 45 =

$2, 610, 000

#£$2,610,0004 % > B> %17

3+ 5 Entry ratio Entry ratio for aggregate = $2,800, 000 / $1, 600, 000
=1.75

#Entry ratios # i@ 4 insurance charge = 0. 333

g 87 45 4 Expected loss for insurer = (0.333)($1, 600,000) + $400, 000 =
$932, 800

s 5% Error = ($932, 800-$636, 160)/% 932,800 = 31.8%

[32p ) A)

Fisher “Pricing Aggregates on Deductible Policies,”



Q11: (4 47)

f¢# Miccolis, “On the Theory of Increased Limits and Excess of Loss Pricing” > H.
R NHIER -

R EBHREA Efg(x; k)] E[g(x; k)’]
$ 300,000 50,000 4(10°)
500,000 77,000 5(10%°)
1,000,000 129,000 6(10™)

o FARIREHR$300,000

* RRIARSy Poisson ST

s 2=10%

1) A a T AL PREEIETE = & (risk loading).Z /S PREAAE -

) EARKAFAR By Binomial ST > SRS OREANIET Z s E & iy
IR -

(1) 1(500,000) = (77000+104x5(10%)) / (50000+108x4(10%)) = 1.55
1(1,000,000) = (129000+108x6(10)) / (50000+108x4(10°%) = 2.698

(2) # Fy Binomial dist.,

Var(y) = E(n) * Var(g(x)) + Var(n) * E(g(x))* < E(n) * E(g(x)?)
Mt s R -



Q12 (5 73) ()

f(¢# Miccolis, “On the Theory of Increased Limits and Excess of Loss Pricing” > H.
RIZ NHIER} -

BRI R Elg(x; k)] E[g(x; k)’]
$ 500,000 25,000 6(10%)
1,000,000 35,000 7(10%)
3,000,000 45,000 8(10™)

o FALREA$500,000

o RISy Poisson 73fic

+ A=10°

(©) aaa T AL PREIET = & (risk loading).Z [ PREATAREY - (2.5 points)

(4) RS Ry Binomial ST - 55 IRERNIG T < =5 & Er by
hn BeED (2.5 points)

(3) 1(1,000,000) = (35000+10-x7(10%)) / (25000+108x6(10%) = 1.42
1(3,000,000) = (45000+108x8(10'%)) / (25000+108x6(10%) = 2.11

(4) % ks Binomial dist.,

Var(Y) = E(n) . Var(g(x)) + Var(n) . E(g(x))Z < E(I’Z) . E(g(x)z)
W e 2 gD -

[32p ) A)

Miccolis, “On the Theory of Increased Limits and Excess of Loss Pricing”



Q13: (3 77) (casy)

Gillam and Snader 51152 | = (i n[{ZFE M2 YR > 550 A ABER A 2R S
RO A I = {8 R -

(1) 0=Z=1
Credibility should not be less than zero and not greater than unity

(2) dZ/dE=0

Credibility should not decreases as the size of risk increases

(3) d(Z/E)/dE<0
As the size of risk increases, the percentage charge for a loss of a given size

should decrease



Q14 (4 77)
B TERGIOIITR > Bl GLM 24 i B H 4R B 4EE 73 A (ony-

way analysis) ©

Qe SoA Y

aH [E

A I PRAFAR B T ATt B R AR By (] L 32 hRS > WERPIRRIHZ -

One-way analyses can be distorted by correlations between rating factors. For
example, young drivers may in general drive older cars. A one-way analysis of
age of car may show high claims experience for older cars, however this may
result mainly from the fact that such older cars are in general driven more by

high risk younger drivers.

One-way analyses also do not consider interdependencies between factors in the
way they affect claims experience. These interdependencies, or interactions,
exist when the effect of one factor varies depending on the levels of another
factor. For example, the pure premium differential between men and women
may differ by levels of age.



Q15:(6 97) Easy
FER A SRR S REEGEA T (S8R &) ¢

R B RE
100 150 200 300
100 1.00 1.40 1.66 2.00
150 1.48 1.73 2.20
200 1.78 2.30
300 2.45

i e (R EBUE B £ — 2 (inconsistencies) » AEREEYIETEAETE -

Ans:

R FREHIRE
100 150 200 300
100 1.00 1.40 1.66 2.00
150 1.48 173 2.20
200 178 2.30
300 2.45

1. FHEEREIREH 200 K 300 2B IRER

200 300

0.0014 0.0040

0.0010 0.0020

0.0015

SKEFER 8l -
2. FEE AR 100 % 150 2 B ithR

100 0.0080 0.0052 0.0034
150 0.0050 0.0047

REFEA—EE -
3. ETEAMMERELIREE 2 AEER

150 & 200 200 & 300
0.26 0.34
0.25 0.47



0.52

0.26>0.25 » 0.34<0.47<0.52

A—EMEAFAER? 150 & 200 -
4. SRR ANIREZ (REER

100 & 150 0.08 0.07 0.20

150 & 200 0.05 0.10
0.08>0.07<0.20 - 0.05<0.10

A= MEAFAER 100 £ 150 -



Q16:(5757)

AN E AR S A BUE © BT DR E E8 (straight deductible)
T - SR TR 3 E S R$30,000 IS HVRER i FERRITHLR -

B BRAR R ERE | RSB EE(T D)
0 — 10,000 1,628 10,500
10,000 — 30,000 3,056 71,000
30,000 — 50,000 1,015 43,500
50,000 — 100,000 878 73,500
> 100,000 268 45,550
HH % & o a4 (R S E))
(& T iC R E ) 65 S
Al e R 3 e
H<& 15 pss
i 3 P
—eE A 15 =
FIIHE 2 pss

FE e
AL .
=

k=(L:+(N-n)r)/ L
— (10,500+71,000+(1,015+878+268)*30)/(10,500+...+45,550)
=0.60

D = k(E-a) / (1-A-T-p)
= 0.6%(.65-.03) / (1-.15-.03-.02)
= 0.465

Ratesox =1 - .465 =0.535



Q17: (5 57)
FoEEk A FES M A F R i Z IR RIREAT T

Hb T A
HfE R
16ES [l
e 1,050 950
HA/NEEH 5,680 4,980
HA/NEHE 4,590 4,220

B NTHREIRIE SRR TI 54 MR (Generalized Linear Model) 2 SRR 7 F2
A IR TR Rk -

KL .
AL .
=

< Bl FortE > B2 RonH/INE > B3 RornH/INE > B4 ForILH
Y=X8+ e

11050
950
5680
4980
4590
L4220

The vector of responses =Y =

Design matrix = X =

SO R Fr OO
—_ -0 OO oo

CoOOC O R R
oOroRroRr

Vector of parameters = 8 =

e |
™

B wWw N e
S —



& = Error term =

1

2
€3
e4
eS

| € 6]




Q18: (5 #) ()

TREERAHRRE A E G2 BRIA A

Fr3RE [ BB s | BEFLHT
0-50% 14% 6%
5096-75% 67% 619
75%-100% 86% 22%
>100% 109% 8%

Rt A ST L 40 T596 T 100962 FF e % i 809
(DF 5L 5% L SBI2 AED A FHIFLF - (L5 A)
(DF+ 5L B LGB BB ATFHFL F - (254)

\\\?{r

[%572%]
(1) Expected Gross Loss
Ratio=(6%)(44%)+(64%) (67%)+(22%)(86%)+(8%)(109%)= T3. 16%
(2) Expected LR net of
corridor=(6%)(44%)+(64%)(67%)+(22%) (77. 2%)+(8%)(89%)= 69. 624%
> 77, 2%=T75%+(20%) (86%—T75%)
> 89. 0%=75%+(20%)(100%-75%)+(109%-100%)

[f2 P 5]
Clark : Basics of Reinsurance Pricing



Q19: (2 #) (%)

x5 Catastrophe Modeling : A New Approach to Managing Risk j z p % >
Fo 03 LR e B L P2

[%F52%]
. Hazard module

1
2. Inventory module(Exposure module)
3. Vulnerability module

4. Loss module

(f2 P ]

Grossi & Kunreuther :  “Catastrophe modeling : A New Approach to Managing
Risk”



Q20: (6 &) (#)
BR-EPTRF L2 AT EF AT > 2 L FEF R F- T EE
gHFA - XA HFA > Be FT AR

e B ¥ L EH
1 0.10 50, 000
2 0.03 100, 000
3 0.02 150, 000
4 0.07 125, 000

(1)3++ & # T 3247 4 (Average Annual Loss) < (2 #)

(2)3 #5032 424%4% & (Occurrence Exceedance Probability ,0EP)z @& -
(14)

(3o # - A ez & 2 g4 5 (0EP) » (3 #)

\\\?{r

RS ERD
QDE- R =F 3
(AAL)=0. 1%*50, 000+0. 03*100, 000+0. 02*150, 000+0. 07*125, 000=19, 750
(2)The OEP is the probability that at least one loss exceeds the
specified loss amount.
(3) & 35 % A OFP 4™ £ #77 :

¥ # FLERF OEP
3 0.02 150, 000 0
4 0.07 125, 000 0.02
2 0.03 100, 000 0. 0886
| 0.10 50, 000 0.1159
None 0 0.2043
(229 3R]

Grossi & Kunreuther :  “Catastrophe modeling : A New Approach to Managing
Risk”



Q21 = 34~) (%)

BT AR R £ X iE 2 (excess of loss reinsurance) :

Retention as a Percentage Percentage of Premium
0f Insured Value Applicable to Retained Risk
10 48
20 62
30 71
40 79
50 85
60 89
70 93
80 96
90 98
100 100

- M A2 %% ¥ ®(insured value) % $500, 000 » i %' % (primary
insurer){c® i% % $5, 000 -

&5+ %3+ % the reinsurance premium for a limit of $200, 000 excess
of $100, 000 -

[%572%]

100/500=209%

(100+200)/500=60%

Premium for layer=$500, 000%(89%-62% )= $1, 350

[f2p 4]
Clark : Basics of Reinsurance Pricing



