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¥ % wHUE 4 &
1 $12, 000 $200, 000  $150, 000
2 3,000 50, 000 50, 000
3 30, 000 500, 000 300, 000

(a) Bk B * HEL60%" 6L F'k. (24)
1358 RiR%e L chp F D,
i, 35 RiEg L chp G454,
(b) BRipEFIfI* FIHEGE F& > RIE& A pF $100,000 - ek
oo LA XE S T4 REE L L $900, 000, (24)
1358 R L chp F D,
i, 35 RiEg L hp G454,
() $xiPfBsZd » Rk A M EFENE F'e > a2 LFT b %,
(14)

(d) Lz PfE@d >RG4 T AT 0L g @ % 0556 O 5%,
(1 %)

[%42%]
2007 Exam 6- Q27 (2.5 points)
(a) A 60% quota share means the primary company retains 40% of the premium and
losses.
i. Retained premium = 40% x (512,000 + $3,000 + $30,000) = $18,000
ii. Retained losses = 40% x ($150,000 + $50,000 + $300,000) = $200,000

(b) First we need to determine the % retained for each policy.
(1) policy (2)limit  (3) max[0%,min[$900,000, (2)-$100,000]/(2)]  (4)100-(3)

1 $200,000 50% 50%

2 $50,000 0 100%

3 %500,000 80% 20%

©68ilj. Retained premium = (50%)($12,000) + (100%)($3,000) + (20%)($30,000) = $15,000

i. Retained losses = (50%)($150,000) + (100%)($50,000) + (20%)($300,000) = $185,000



(c) Surplus share would allow the primary company to retain more of the lower limit risks

while ceding a higher percentage of losses for higher limits.

(d) Quota share policies are much simpler to manage since surplus share require keeping

track of the percent ceded for each policy.



2.(34)
SHE 4 B logistic model 35 F 2 FEIFH > PRI 2BHEEFLLF R
K2 gl MU LR FNIEE BIRA BB - BT ELES hd M 4

e

QF} &g 5 Sk
“ar 0.35
—308<8% 0
e 045
EIRARATRFES SR
; 0
1 0. 22
-~ 0. 43

(DERFES 5 &7 FPGBUT 27 FIA fili4 - EfB 2L TR

z,

i
RPN L 80 L T AR i g L e B IR
AR mr nidielv s 3R HY RGAFTT - FRP GEIAF ¢
” ., ';’:—Zfﬁ‘éﬁﬂg;mﬂ (1 5'4‘})



[
(D
E(Y) = g_l(ﬁo + B1X1 + B2 X5 + B3X3 + faXy)
For a logistic model, a logit link function is used:

\\?{r
<l

2%

ex

1+e*

For a customer with a 8% rate increase and 2 phone calls:
E(Y)) = g72(0 4 0.35 % 0 4+ (—0.45) * 1 4+ (—0.22) * 0 + (—0.43) * 1)
= g~1(—0.88)

g (x) =

—0.88

e
== W - 0293

So the predicted renewal probability for this customer is 29. 3%

(2)

[ would be against adding the number of phone calls to the
classification plan because:

1. It can be easily manipulated by the insured

11. The variable lacks constancy in that the number of phone calls for
an insured might change dramatically from year to year.



3.(6 #)
4 8 A R 44 excess of loss workers compensation policy i {7 2§ » F
Flhe T
® injury types: fatal, permanent total injury (PT), major permanent

partial (Major), minor permanent partial (Minor), temporary total
(TT), and medical-only (Med).

A multi-dimensional credibility technique (predicted) was used to
estimate the frequency for class 5160.

Class 5160 is in hazard group F.

The hazard group relativities for Major, Minor, TT, and Med will
be used.

The multi-dimensional credibility relativities for PT claims will
be used.

Class 5160 is in Quintile 4 for both Fatal and PT claims.

Hazard Group F

Fatal PT Major | Minor TT Med

Frequency 0.005 | 0.005 0.08 0.35 1.00 3.2
Relativity to TT

Severity Relativity 90 120 40 5 1. 00 0.4

to TT

Loss Elimination 30% 25% 60% 100% 100% 100%
Ratio at $250, 000

TT Frequency per $100 payroll 0.00025

TT Severity for Hazard Group F $10, 000

Hazard Group F for Fatal Claims

Predict Raw Holdout
ed Data Sample

Quintile 1 0.85 0.7 0.92
Quintile 2 0.95 0.90 0.96
Quintile 3 1.00 1.00 1.00
Quintile 4 1.05 1.10 1. 04
Quintile 5 1. 15 1.25 1.08

Mean 1.00 1.00 1.00




Hazard Group F for PT Claims
Predict Raw Holdout
ed Data Sample
Quintile 1 0.75 0.80 0.92
Quintile 2 0.85 0.90 0. 96
Quintile 3 1.00 1.00 1.00
Quintile 4 1.15 1.10 1.04
Quintile 5 1.25 1. 20 1.08
Mean 1.00 1.00 1.00

(D33 £ % &+ * multi-dimensional credibility relativities Py
expected loss for fatal claims - (24 )

(2) 4% (1)) 4% % > 33" ¥ expected loss for an excess of $250,000
workers compensation policy with $10 million in payroll - (44 )
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We want to use either the Hazard Group, credibility technique, or the
raw data for fatal claims, based on

which has the lowest SSE (compared to the holdout sample).
SSEPredicted = (0.85 - 0.92)"2 + (0.95 - 0.96) "2 + (1.00 - 1.00) "2 +
(1.05 - 1.04) "2 + (1.15 - 1.08) "2 = 0.05

SSEHazard = (1.00 - 0.92) "2 + (1.00 - 0.96) "2 + (1.00 - 1.00) "2 +
(1.00 - 1.04) "2 + (1.00 - 1.08) "2 = 0.025

SSERaw = (0.75 - 0.92) "2 + (0.90 - 0.96) "2 + (1.00 - 1.00) "2 +
(1.10 = 1.04) "2 + (1.25 - 1.08) "2 = 0.085

The Predicted relativities result in the lowest Sum of Squared Errors
for fatal claims, so they should be used for multi-dimensional
credibility relativities instead of the fatal claims or the raw data
relativities.

(2)

[ assume that the payroll is all for class 5160.

For Med, TT, and Minor, the contribution will be $0 since the Loss
Elimination Ratios are 100%,

Major: [($10, 000,000 / $100)*0.00025%0. 08%1.00]* [$10, 000%40 ]*(1 -
60%) = $320, 000

Since PT and Fatal uses the multi-dimensional credibility
relativities, look up the value for predicted for Quintile 4

for PT claims to get a relativity of 1.15 relative to the hazard group
frequency.

PT: [($10,000,000 / $100)*0.00025%0. 005%1. 15]* [$10, 000%120]*(1 - 25%)
= $129, 375

for Fatal claims to get a relativity of 1.05 relative to the hazard
group frequency.

Fatal: [($10, 000,000 / $100)*0.00025%0. 005%1. 05]* [$10, 000%90 J*(1 -
30%) = $82, 688

Total Expected Excess Loss = $0 + $0 + $0 + $320, 000 + $129, 375 +

$82, 688 = $532, 063
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A Brg o P By T AT 4o

B |RET |2&n 0t RE |aWiE | itk | wAa
R |TRFAsUE
3

A 0 $10, 000, 000 10, 000 5,000 $8, 000, 000
A R 1 $145, 000, 000 14, 500 45,000 | $85, 000, 000
A R 2+ $250, 000, 000 25, 000 80, 000 | $150, 000, 000
L 0 $20, 000, 000 25, 000 6,000 | $20,000, 000
L 1 $320, 000, 000 300, 000 80,000 | $180, 000, 000
L 2+ $600, 000, 000 580, 000 160, 000 | $364, 000, 000
% 3R 0 $10, 000, 000 10, 000 4,000 $8, 000, 000
% 30 1 $100, 000, 000 125, 000 45,000 | $48,000, 000
3 30 2+ $200, 000, 000 200, 000 80, 000 | $130, 000, 000

FERE T G RPFE F 2 exposure base > i

[ i2%]

w0 i L -

Premium should be used as the exposure base to prevent the

maldistribution of premium 1f higher frequency territories have higher

premiums and territory relativities are proper. Testing this with the

data shows:
% Frequency avg Prem (3 Loss Ratio
(Xclaims/Y, car Prem/} car
years years)
el 2. 626 8182 0.6
v 3R 0.272 1039 0.6
% 78 0. 385 925 0.6

All territories have the same Loss Ratio, which suggests the territory

relativities are proper.

However, higher frequency territories do not have higher average

premiums. Therefore,

exposure base instead of earned premium.

1t 1s advisable to use earned car years as the




5.(4 &)

EHEARMNTI NG RL G2 DA

E = ZX + (1-Z)P, where

X = the most recent accident year’ s losses

P = the prior estimate of the most recent accident year

Z = the credibility assigned to the most recent accident year

BREFHRREERE YL = 10%

(D% 2011 # e E2 2015 # m3-E? 2010 #4p 2 g2 £ B & - (2
A)

(2)BEK b " $¥8c8 4 % s ¥ (significant shifts in risk parameters)i =
L ZREAMTR CTHBFZ TR R (D) EDE R EH 4 B
H R e LY k2324 o (24)

[(%512%]
(D
Note that E for each year becomes the value of P for the following
year.
E02 = 0.1X01 + 0.9P01
E03 = 0.1X02 + 0.9[0.1X01 + 0.9P01]
E04 = 0.1X03 + 0.9E03
E05 = 0.1X04 + 0.9E04 = 0.1X04 + _ _ _ + (0.1)(0.9)3X01
(0.1)(0.9)°3 = 0.0729

The weight given to AY 2010 losses in the 2011 estimate is the
coefficient of X0 in the formula for E02, which is 10% The weight
given to AY 2010 losses in the 2015 1s the coefficient of X01 in
the formula for E05.

Difference= 0.1 -0.0729 = 0. 0271

(2)If there is a significant shift in risk parameters, then historical
data will be less predictive of future data. As such, relatively
more weight should be given to recent historical data and less
weight should be given to older historical data. This would cause Z
to increase. With Z being larger, the value of Z-(Z)(1- Z) 3 will
also increase.



6.(4 »)

i dxRobertson” s 7 NCCI' s 2007 Hazard Group Mapping” - < ¢ $&* 2
proposed hazard groups @ #¥iwiip 37 + & American Academy of
Actuaries’ " Risk Classification Statement of Principles.” 2. % & -

[%5i2%]
New hazard groups reflect the 3 statistical considerations of the AAA

1.Credibility: assigning a credibility of z= nﬂn(;%;*iLS,l)gives

larger classes more weight to permit the calculation of more accurate
predictors of excess ratios.

2. Homogeneity: clustering analysis using k-means algorithm is used to
assign each class into a hazard group. k-means has the property to
minimize within variance and maximize between variance so new hazard
groups are homogeneous.

3. Predictive Stability: since current hazard groups were used as the
complement of credibility, this provided stability in the class excess
ratios, while still recognizing any changes that were credible.



7.(34)

BT A T

SEH AT % $120, 000
B4 If $240, 000
Bl A $60, 000
§r E R (R $24, 000
ey T L 1.35

T AL %A [ 4F 4 Table M

Entry Ratio Charge
0.25 0.85
0.50 0.76
0.75 0.69
1.00 0. 64
1.25 0.59
1.50 0. 56
1.75 0.52
2.00 0.49
2.25 0. 46
2.50 0.44
2.5 0.42

Fit 8 A# %3 (Basic premium)

(%% j*%]
E=120, 000
G-240, 000
=60, 000
e=24, 000
C=1.35
b=e-E(c-1)+cI=24, 000-120, 000x. 35+1. 35x(120, 000( O (rG)- W (rH))
rG=LossG/E=240, 000/120, 000=2 @ (2)=0.9
rH=LoosH/E=60, 000/120, 000=0.5 W (0. 5)=0. 49
W (0.5)= ®(0.5)+0.5-1=0. 76+0. 5-1=0. 26
b=24, 000-120, 000x. 35+1. 35x120, 000x(0. 49-0. 26)=19, 260
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f<#5 Gillam and Snader, “Fundamentals of Individual Risk Rating” ;2 TI[&:EH © &5
S E A P 4 (48 (experience modification) e

e THHEAREEK : $3,500,000

o THEAEEZAREEL © $1,300,000
o HETEE :0.65

o HEHAEE 1 0.35

o EFEREEK - $7,000,000

o EEEZEREL ¢ $2,000,000

\“ﬁr

(5413%]

M = (ZpAp+(1- Zp)Ep + ZeAeH(1- Z)Ee) / E
= (0.65%(7000-2000)+0.35%(3500-1300)+0.35x2000+0.65% 1300)/3500
=1.59
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fK#5 Gillam, “Workers” Compensation Experience Rating: What Every Actuary
Should Know” »

(1) #E TR R % 3 T oftbalance) « (1.5 4)
(2) FHRRMAT SRS R IR R SRR A (TR TR
KA EHE? (1.5 4)

[

\\\?{r

$13%]

(1) Experience rating is a term used to mean standard premium divided by manual

premium or, put another way, manual premium weighted average modification.

(2) When rates are inadequate, the off-balance will tend to be greater than unity,
moderating the extent of inadequacy. Since rate calculations are based on
standard, not manual, premium, this debit off-balance will produce a lower

indicated loss ratio and a smaller indicated rate level change.



10. (3 )

IR T NI BAR DR G X SR b
IS £ RAf A
$4, 200, 000
$2, 800, 000
$1, 600, 000

$X
$Y

Ol &=~ W | DN —

T 324$2, 000, 000

#F3- ¥ insurance saving V(0.8)

[%572%]

($4, 200,000 + $2,800,000 + $1,600,000 + X +Y) / 5 = $2,000, 000
O X+Y: X +Y = $1,400,000

entry ratio 3 0.8 &g 4 5 = 0.8x$2, 000, 000 = $1, 600, 000.

X &Y #-¢ e - 13281, 600,000 g £
(FIX&2Y=+<>»0-2X+Y=3$1,400000)

gL z(EriHF) X +Y):

W (0. 8)E[A] = 2($1,600 - X) + (81,600 - Y) = $640 - 2(X + Y) = $640 -

=($1,400) = $360
W(0.8) = $360/$2, 000 = 0.18



11. (4 ~)

g Gilliam and Snadar ™ % T 7| > %l % ¥ (full-coverage policies)F

=

p g %£$25,000 pr<LER  20%

R % F (5 ALAE) 60%

B2 % * 3 & (Provision) 15% (Provision of acquisition expense)

Freig i 3% (Provision of Tax)

TEHp IR 5%

% & % * 3¢ & (Provision) 2% (Provision of inspection expense)

ULAE =3¢ #% (Provision) 5% (Provision of ULAE)

&4 % * 3% (Provision) 10% (Provision of home office expense)

> R R $1,000 (full-coverage premium)

it E o AR P FHEE Y ACH W Rehdg o o34 (indicated discount

for excess coverage over a self-insurance retention)

® ALAE @ ¢ 734 ¢ ALAE is eliminated in proportion to losses

& FERF fmAIIEBNEEY ¥Ha ¥ Acquisition, taxes and profit
vary w1th premium

® #h % * -~ ULAE & 50%='g ¢ 7 * "L % » %% Inspection, ULAE
and 50% of home office expense vary with losses

& HTmp* L >ERIEY 3%

[

\\\ﬁr

L3 %]

(FKE)(1+ig+ug+ghg) _ (1)(0.2)(0.6)(1+0.02+0.05+(0.5)(0.1))
1-A—T—P 1-0.15-0.03-0.05

D= =0.175

indicated discount= full-coverage premiumxD=1, 000%0. 175=175



12. (4 4%)
HEITERARE T o DL GLM 2045 8 oA B AR B4 53 17 (one-

way analysis) °

279 i ZICES B PR (e B T AT s T R R (A By () £ B, - WERBEREA . -

[54i*%]
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.



13. (5 &)
RSP g e FAMESFSHFES 0.1 44 fe(Poisson

44

frequency distribution) > 45 % t§& % lognormal ~fe > ¥ H % - ®# L &2 %

e E AT A
= 3 U FE R T A AR
E o 4 i S 4
$100, 000 38, 866 2.5680x10°
$500, 000 65, 846 1.4592x101°
$1, 000, 000 76, 128 3. 0620x101°
$2, 000, 000 84, 488 5.4400x101°
$5, 000, 000 92, 218 1.0318x1011
$10, 000, 000 95, 802 1.5348x1011
Bk

® 3 RECRECE R PR EARR G

® & xr1zp$100,000 T o AR e G By A R F The
appropriate risk load for policies having a $100, 000 per
occurrence limit is equal to 5% of the expected pure premium.

® & F s A# U 5 $100,000 The basic limit is $100, 000 per
occurrence

B E S5, 000, 000 T 0 b e S ch® R4F (kB Calculate the
risk-adjusted increased limit factor for a policy having a
$5, 000, 000 per occurrence limit.



ol

%)
= (0.05 x38,866) / (2.5680x10°) = 0.000000757
& F "R 5,000,000 0 BB E (S B R R

92,218 + 0.000000757x 1.0318x1011
38,866 + 0.000000757% 2.5680%10°

a) E(s) = E(n) x E(x)

Var(s) = E(n) x Var(x) + Var(n) x[E(x)]?

#7 % & % Poisson4 fie > #E(n) = Var(n)

Var(s) = E(n) x [Var(x) +E(x)?]= E(n) x [E(x?) -E(x)? + E()?]= E(n)
xE(x?)

B4e= = A x Var(s)

AU

E(PP) = E(n) x E(x)= 0.10 x (38, 866)= 38, 86. 60

Var (PP) = 0.10 x (2.5680x10°)= 2.5680x108

b 4% = 0.05 x38,86.60 = A x2.5680 x108

& A, A = T7.567 x1077

ILF5M = [ESM(PP) + A x VarbM(PP)]

[EBL(PP) + A x VarBL(PP)]= (0.10 x92,218) + (7.567 x10~7 x 0.10
x1.0318 x 1011 )x(0.10 x38,866) + (7.567 x1077x 0.10 x2.5680x10%)= 4.17

oW

U -

=4. 17
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TR AR R (LR FTA T RCE G ARE Ty 5% » fiKJE Lee, “The Mathematics of
Excess of Loss Coverages and Retrospective Rating— A Graphical Approach” »

(1) FHEFF ~EAPEEE(basic 11m1ts)1_%‘ﬂ UHRR K = e (excess limits) 3 SR AR
o M BAERS IR BRI S%HEf TEERT - (2.5 4 )

(2) ¥R G IR BIEEG B RUAR AR S%HIELEEE IR - SR —IH E R
R - (2.5 #)

=)

53 2% ]

Bk R
w
ot

RIFBRIAR

(1) ;EEMF%%EL SHYRE® = ABFG/ACFG —1<5%
=EiEEIER =BDF/CEF - 1> 5%

(2) For losses that are between the basic limits divided by 1.05 and the basic limit, the
increase is split between the basic limits and excess portions, and previous they
had no excess portion.

For loss equal to or greater than the basic limit, the entire impact of inflation is

applied to the excess portion.



15. (7 »)
TR D AHUES100, 000 B AT A TR R T A e

F(L
Loss Size @)

(000’s) ,\/

200 A E
7 /

150 B A F

100 C

1
Cumulative Claim Frequency

a. (34)
B Rl Rehm e 3 & E I EES150, 000 o iR ik o

b. (34)
£ I Leng i Gllc > 8% PRI hBchm s 32 220
23150, 000 eregic s o

c. (1»)
i Lee # 7 The Mathematics of Excess of Loss Coverages and
Retrospective rating — A Graphical Approach” — < ¥ g 4rimid *
Bz Miccolis #h— IHRIZE ?

[5473%]

a. 1(150)=

E[g(X;150)] JFHD
E[g(X;100)] MGHD

G(150) _ JF
E[g(X;100)] MGHD

b. I'" (150)=

c. Lee divided the region below the curve into horizontal layers of
equal width. It is evident that the expected payment in a higher
layer must be less or equal to that in a lower layer because the
curve bends upward and to the right. ILFs must increase at a
decreasing rate as the limit increases.

FORTRE-F RN B OEIER 0 §FIRRE REA DD TFA - T g
AR ENREEGER DI L VAR LARRPF LA M
LR L RN NS i SRS S Lt nea Uk E RIS



16. (6 )
L E R G R i
F g 8 308100, 0000 ¢

2l =4 Z p =-2q
FHd o3 MR R

¥R

% = ehExperience FAFREERY T2LF
Mods A B C D

0.800-0. 899 0.985 1. 020 0.999 0.995
0.900-0. 999 0. 989 1.015 1.005 0.999
1.000-1. 099 1.022 1.000 1.012 1. 000
1.100-1.199 1.015 0. 985 0.995 1.005
1.200-1. 299 1.025 0. 980 1.015 1.015

(a) (1.5%)

HRRE A AR o P

(b) (4.54)

FRE O TR B2 BAY BRI R R G R

[54i2%]

B, P HIC AR > FIAFA FRURE | £ 54 F £ AEF Nods 0% 4 7
3 P B R g

b, #3IA A flepantdl? AMe iz FIRhl A Cog 5 A4 s a4 ¥
BEG uE B4 AN AEAR DG PR AP DRSS AP RS AF
94 BEF SRS 0 P B 1t Cok 5 A R # TR AL F AR b g
l’,&\HE\')\g‘-?m]’%’f" BARF A TG REFORL D A frhiiR R
CA? 5 > e E P A odgd F LRI 4 7 7 mfﬁféiuiﬁt%mlﬁfb £ R EEid
L5 0} EEDR -



17. (10 43)

fte3g THIEER » 557 BIETE Table M Charges and Savings 5z Table L Charges and
Savings » #HRFGEH 0% E 2 120% - AGLL 10%3E5 -

JEbR(ES  fEREHERR RS MEREEE
(# of Risks) (Unlimited loss ratio) (# of Risks) (Limited loss ratio)

4 10% 5 10%

3 20% 4 20%

2 30% 2 30%

2 50% 2 50%

1 60% 2 60%

1 70% 1 80%

1 80% 2 90%

2 90% 3 100%

1 100%

1 110%

2 120%

E = (4x10%+3%x20%+...+2x120%)/20 = 0.55
E[A*] = (5x10%+4%20%+...+3%100%)/20 = 0.462

K =1-.462/.55=.16



Table M:
Loss Entry #of Risks  Risks/ Risk at Lossat Table M Table M
ratio ratio atratio Total risks higher ratios next layer Charge Saving

0.0 0.000 0 0.000 1.000 0.182 1.000  0.000
0.1 0.182 4 0.200 0.800 0.145 0.818  0.000
0.2 0.364 3 0.150 0.650 0.118 0.673  0.036
0.3 0.545 2 0.100 0.550 0.100 0.555  0.100
04 0.727 0 0.000 0.550 0.100 0455 0.182
0.5 0.909 2 0.100 0.450 0.082 0.355 0.264
06 1.091 1 0.050 0.400 0.073 0.273  0.364
0.7 1.273 1 0.050 0.350 0.064 0.200 0.473
0.8 1455 1 0.050 0.300 0.055 0.136  0.591
09 1.636 2 0.100 0.200 0.036 0.082 0.718
1.0 1.818 1 0.050 0.150 0.027 0.045 0.864
1.1 2.000 1 0.050 0.100 0.018 0.018 1.018
12 2182 2 0.100 0.000 0.000 0.000 1.182
Table L:

Loss Entry #of Risks  Risks/ Risk at Lossat Table M Table M
ratio ratio atratio Total risks higher ratios next layer Charge Saving

0.0 0.000 0 0.000 1.000 0.182 1.000  0.000
0.1 0.182 5 0.238 0.762 0.139 0.818  0.000
0.2 0.364 4 0.190 0.571 0.104 0.680  0.043
0.3 0.545 2 0.095 0.476 0.087 0.576  0.121
04 0.727 0 0.000 0.476 0.087 0.489 0.216
0.5 0.909 2 0.095 0.381 0.069 0.403 0.312
0.6 1.091 2 0.095 0.286 0.052 0.333 0.424
0.7 1.273 0 0.000 0.286 0.052 0.281  0.554
0.8 1.455 1 0.048 0.238 0.043 0.229 0.684
09 1.636 2 0.095 0.143 0.026 0.186  0.823
1.0 1818 3 0.143 0.000 0.000 0.160 0.978
1.1 2.000 0 0.000 0.000 0.000 0.160  1.160
12 2182 0 0.000 0.000 0.000 0.160  1.342



18.(6 A )
THEARCEAL FEAHENE- REEAZYDRIFHLAG

FLAFRFHFEE FEFLOHFL A BE

0-60% 47. 9% 0.45
60-75% 67. 8% 0.29
75-90% 81. 5% 0.17
90%r4 + 99. 6% 0.09

Roifrg A HT 60% L TH%erdp & M- 50% - #3T TH%I 90%:rdp £ -k 80% >
B R R RS ARERB DTS

[%4i2%]
FLFREFFE FETOFA TS B

0% to 60% 47. 9% 0.45 47. 9%
60% to 75% 67. 8% 0.29
63.9% = 60% + 50%(67. 8%-60%)
5% to 90% 81. 5% 0.17
68.8% = 60% + 50%(75%-60%) + 20%(81. 5%-75%)
90% or above 99. 6% 0.09

80. 1% = 60% + 50%(75%-60%) + 20%(90%-75%) + (99.6%-90%)

T dp4p 4 5 Expected LR net of corridor
= 0.45(47.9%) + 0.29(63.9%) + 0.17(68.8%) + 0.09(80.1%) = 59. 0%



19. (8 43)

445 T F— 4 MDA 5 3 (Retrospective rating plan)HRAEHN, » #1315

fRE LR (Maximum premium ratio) e

. TR (27 (Standard premium) : $3,000,000

o FHELAELLE(Minimum premium ratio) : 0.66
o FEAR{REELEZ(Basic premium ratio) : 0.25

*  THHAIEZ#E(Expected loss ratio) : 0.60

o [EEKEEA (A8 (Loss conversion factor) © 1.1

e ZHZE(Expense provision) : 0.24

o FEFEH(Tax multiplier) : 1.1

*  Table M Charges :
Expected losses (&5 7T)

Entry ratio 50-100 100-150 150-200
0.4 0.72 0.67 0.62
0.5 0.6 0.56 0.52
0.6 0.49 0.46 0.43
0.7 0.4 0.37 0.35
0.8 0.32 0.29 0.27
0.9 0.24 0.21 0.19
1.0 0.16 0.13 0.12
11 0.13 0.11 0.09
1.2 0.09 0.08 0.07

H=(b+cLu)*T=(b+cruE)+T ri = (.66/1.1-.25)/(1.1x.6) = .530
Expected losses = 3000000%.6 = 1800000

X = .52+(.53-.5)(.43-.52)/(.6-.5) = .493

St = X + 11 -1 = .493+.53-1 = .023

b-et(c-)E =cE(X6-St)  Xg = .023+(.25-.24+(1.1-1).6)/(1.1x.6) = .129
r6 = .9+(.19-.129)(1-.9)/(.19-.12) = .987

G =(b+crgE)* T = (.25+1.1x.987x.6) * 1.1 = .992



20. (5 &)
S4# ¥ 4 F#* Generalized Linear Model &7 % F & 37 » 3 B8 T 7|45 2 4f
(W i: % 1000 3 ) F

I %2 1y N
* T 12 15 25
3% 8 12 22

(1)1 Generalized Linear Model #-3]z design matrix % vector of
beta parameters - (2 4 )

(2)34 4 &-%f Poisson * gamma error structures, # P relationship
between the variance and the expected value and how these
relationships differ. (2 4)

(3)% link function and error structure i %, 3Fj4cit A% ¥ beta
parameters =uE4z. (1 4 )

[ i2%]

(D

LetXa=1if & %

Let X2=1if & %

LetXs3=1if |- & &

Let Xa=1if -] f &

LetXs=1if = p &

) E B ,J.%fg k%f_é

* % Y1 Y2 Y3
7 W Y4 Y5 Y6

To prevent intrinsic aliasing, | will remove the Fand = f & levels and add in an intercept term:

design matrix X=

L T
O O O . B B
O O Fkr o O K
O r O o B O



beta parameters =[intercept , Br%, Brze, B2 ]

(2)
For Poisson, variance = expected value
For Gamma, variance = (expected value) 2

(3

1. Identify the likelihood function

11. Take the log to turn the product of several items into a sum
111. Maximize the log of the likelihood function and set the partial
derivatives for each parameter to zero

1v. Solve the resulting system of equations

v. Compute the predicted values



