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1 Question 3: Multiple-step transition in Markov chain

1B AMHIETHEMENN RIESAE, AN [

1.1 )8

Use a basic text editor to make a text file as follows, and “’source it” or bring it into R. (Note: Any
line in a text file beginning with # is ignored by R.) The text file below will create the matrix of transition

probabilities P in Example 6.1. What is P% ?

# NCD Example 1
ex1<-c (0.3,0.7,0,0.3,0,0.7,0.1,0.2,0.7)
P1 < —matrix(exl,ncol = 3,byrow = T)
P2 < —P1% * %P1
P4 < —P2% * %P2

P8 < —P4% x %P4

FHEE TR USAE R 21T, WEE PP 3R

# | 1EAE LA A B A

exl <- ¢(0.3, 0.7, 0, 0.3, 0, 0.7, 0.1, 0.2, 0.7)
#WHE SRR

P1 <- matrix(exl, ncol = 3, byrow = T)

P2 <- P1 %%} P1

P4 <- P2 %x P2

P8 <- P4 Y%7, P4

P8

## [,1] [,2] [,3]
## [1,] 0.1863592 0.2440922 0.5695486
## [2,] 0.1859750 0.2444764 0.5695486
## [3,] 0.1859750 0.2440922 0.5699327

APAEH, ToIRRA 123 WERIRAS H &, 78 8 MR 5 , FEA- RS L1354 18.6% ., 24.4%
F1 57.0%.
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2 Question 4: Chapman-Kolmogorov equation

1B AMHIETHEMENN RIESAE, AN [
AR TR EXCEL ei%, Wl R o [H#

2.1 s

Calculate a table similar to Table 6.3 for Example 6.1 when all 2000 policyholders start with no

discount with a (pure) premium of $600.

TEVRAS Example 6.1 H, SRR
0.3 0.7 0.0
P=| 03 00 0.7
0.1 0.2 0.7
I, FEARES 17273 LR %4) Bk 60074807360 . FT MR- B4 ATE—FF UG 4 50 E LT
RS CIRZES 1) B, Fredp® = (1,0,0).
T T C-K 7R, WETHES KRS, ANEABE S -

0.3 0.7 0.0
p'=p’-P=(1,0,00- | 03 0.0 0.7 | =1(0.30,0.70,0)
01 02 07
55 RS S R IR N T (5 LA -
0.30 0.21 0.49
p?=p"-P2=(1,0,0)- | 0.16 035 049 | =k
0.16 0.21 0.63

0.3 0.7 0.0
=p'-P =(0.30,0.70,0)- | 0.3 0.0 0.7
0.1 02 0.7
= (0.30,0.21,0.49)
DASE —WREERL IS R, M BT BR 4l 2% A 2000 x (0.30 x 600 4 0.21 x 480 4 0.49 x 360) =
914400. fiifl EXCEL 80 RIEF I, WAMSBEZLHR SRS EIMAifReh, arrRmr
JNG:

0

H IR QMR FATE 12 SR, WS BT S T LA e R T


https://yuanzhuang.xyz/uploads/Actuarial_Modelling/Chap_6/Chap_6_Question_4.Rmd
https://yuanzhuang.xyz/uploads/Actuarial_Modelling/Chap_6/Chap_6_Question_4.xlsx

% 1 HARE B L 2l fR 2

Discount class Ey Ey FEs Expected Premiums
Yearn A

0 1.0000 | 0.0000 | 0.0000 1200000.0
1 0.3000 | 0.7000 | 0.0000 1032000.0
2 0.3000 | 0.2100 | 0.4900 914400.0
3 0.2020 | 0.3080 | 0.4900 890880.0
4 0.2020 | 0.2394 | 0.5586 874416.0
5 0.1883 | 0.2531 | 0.5586 871123.2
6 0.1883 | 0.2435 | 0.5682 868818.2
7 0.1864 | 0.2454 | 0.5682 868357.2
8 0.1864 | 0.2441 | 0.5695 868034.6
9 0.1861 | 0.2444 | 0.5695 867970.0
10 0.1861 | 0.2442 | 0.5697 867924.8
15 0.1860 | 0.2442 | 0.5698 867907.1
30 0.1860 | 0.2442 | 0.5698 867907.0

3 Question 5: Equilibrium distribution of Markov chain

. ASBHETHEMENN RIEFA, AT RS [FE]

3.1

Let us assume for the NCD system of Example 6.2 that for an insured individual, the probabilities
of making 0,1 , and > 1 claims in a year are, respectively, 0.7,0.2 and 0.1 . Then the one-step transition
matrix for this system (two steps back with one claim, and back to Ey with more than one claim) is:

03 0 0 0 O O
03 0 07 0 O O
03 0 0 07 0 O
01 02 0 0 07 O
01 0 02 0 0 0.7
01 0 0 02 0 0.7

Determine the equilibrium distribution for this NCD system.
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W m = (m1, T2, T3, T4, 75, 76) , WP TG, SRS G IR
0.3 0.7 0 0 0 0
03 0 0.7 0 0 0
03 0 0 0.7 0 0
0.1 0.2 O 0 0.7 0
0.1 0 0.2 0 0 0.7
01 0O 0 02 0 0.7

m=m-P= (71—1771-277(377[-4777-5771-6) :

BB ITRANIERX, -
0.37T1 + 0.37‘(’2 + 0.371'3 + 0.171'4 + 0.17['5 + 0.17‘(’6 =T

0.7m1 + 0.2y = Ty
0.7 + 0.27;5 = T3

0.7ms + 0.2 = 74

0.7y = T3

0.775 + 0.7mg = g
SR, AT RERLAE Rt R R o — A R IO AR SR S m =1, ¥
HAnA TR, 4 AE715 7 = (0.2028329, 0.1711331,0.1401983, 0.1457507, 0.1020255, 0.2380595)
TR R A R IR S RS

# RN B

a <- c¢(0.7, -1, 0, 0.2, 0, 0, 0, 0.7,
-1, 0, 0.2, 0, O, O, 0.7, -1,
0, 0.2, 0, 0, 0, 0.7, -1, O,
o, 0, 0, 0, 0.7, -0.3,
1, 1, 1, 1, 1, 1)

A <- matrix(a, ncol=6, byrow=T)

b <- c(0, 0, 0, 0, 0, 1)

# R A Yz =b

solve(A, b)

## [1] 0.2028329 0.1711331 0.1401983 0.1457507 0.1020255 0.2380595

4 fedoerib Egs

ZSN (SN2 T S A W o VAR vl b I B E S (Rl 1 P e = -/ RV
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