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A study on VaR Model Used to Estimate the
Maximum Probable Loss of CPM in Taiwan

Abstract

Construction machinery is considered as one of the five major
factors for construction work. Under the context of ever renewing
construction technology, the role-play of construction machinery has been
received with increasing attention. Since Industrial revolution, machinery
and equipment have always been geared towards the model development
for precision, high-speed, sophistication, automation, and system
integration. As such, failure model and the risk resulted have become
more and more serious, such as those potential factors as price fluctuation,
climatic influence, human remiss, geological scenario, legitimate or
contractual responsibility, and other wvariable, so that construction
machinery has enshrined a lot of complex and changeable factors during

the process of operation.

This study plans to make use of the concept of VaR(Value-at-Risk)
risk value so as to build up a Maximum Probable Loss(MPL) estimation
method to facilitate the reference of decision making to underwrite
insurance of contractor’s plant and machinery. It is hoped that the study
can render positive help to the management for insurance of contractor’s

plant and machinery.

Due to the fact that the underwriting decision making for insurance

of contractor’s plant and machinery will be affected by complex and
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sophisticated engineering and hazardous factors as well as its regulation
and fee, each of the companies will vary among themselves based on its
underwriting experiences, underwriting standard, and management

strategy. The objectives of this study are found in two items:

Using previous loss experience, it will build up a risk value
estimation method most appropriate for contractor’s plant and machinery
insurance so as to obtain the value of maximum probable loss as the
decision making criteria for underwriter. In such a way, it can help lower

underwriting loss and ensure underwriting profit.

It can provide insurance industry and supervisors to be aware of the
risk position at all time so as to formulate operation and management

strategy to ensure its capability of solvency.

Keywords : Contractor’s Plant & Machinery insurance, Maximum
Probable Loss, Value-at-Risk
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fic (The Dollar Losses Per Occurrence) @ 7= I 4f & g & & fie o 4o 22 4
AT BB b AT A A TT 2 o B3R % MPY
BovHEI&ZE LT RAFTREATHR kPR I R
AL TV ERFESQRFA SR P EI Y FERF AR TS
R AR o drdf 4 T T BIR % MPY hi ¥ > F A4 B
kEEFTAREDSEDE B F DD —“““Tﬁggx}]wfu B
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i f A EERSIF X &3 - 2 L 5w 2 (Convolution) » 14
7| % % #7 (Analytical Tabulation)&= 3% » ¥ 2+ ¥

O R PN

C B d A RS ahip A
0 2220 FEAEAN > IR L AR & 230 134

k' MPY & o

T HE T A e
B H

AR TR HEEA RERFLAARER - MPY RERF o 4
FAEE (FE~) # & S 2 TT B bR FEA R G
2 0.8 SO RCR RER A £ A
4 0.2 W5 - MPY k% o
. 2-2 }FJ—L}; TREEEE & AE T
A T #K #
0 0.6
1 0.3
2 0.1
FH LR D RPA(001) 0 RAER %G F R PILT
e 2-3 AT
., A4
) , F - 2% i e
4 =i RIF LG5 ‘;LB B 5 (J—=) *
P —_— e —
(F g ~)
0 - - 0 0.6
1 (2);(4) (0.3x0.8) 2 0.24
(0.3x0.2)
2 (252) (0.1x0.8x0.8) 4 0.124
(454) (0.1x0.2x0.2) 6 0.032
(25 4) (0.1x0.8x0.2) 8 0.004
(452) (0.1x0.2x0.8) 1
FA kR T RP (2001) 0 RER % F T 0 PLIS
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E‘L\:\a ;F‘T ’ :E'? + /ﬁ“/i_ \f\
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ﬁﬁ%%°““f'éi$&”@&%\é MR I
B A BRIFEE R L BT R
* Ko PR R R BB

A

92

&w&ﬁﬁiﬁﬂﬁrﬁﬁ%iﬁﬁﬁﬁﬁ‘ﬁﬁéﬁ‘ﬁh*%‘
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1991 & e firfp i b Wz » £330 F 0 d 033 F i o 2
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LR BEFRERP G R B2 e

1988 & B 4B ik e 5 44 HF 6 5022006 & ¥ B2 5 4R @M 2
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Dl Reat S 7308
5030 [FEB TR E - TRFAETL 20% 0 R
FRERR 3 @10 F
3033 |REMAE - FREEH FE - TR s 20% 0 i
yﬁﬁg 7 i85 50~100 &
3034 |KFERERC RF R BEIE - A £ 20% 0 A
B~ A A3 TR R R 3R 20 F
035 (VR BE S RESEID E - TRATL LT 20% 0 AR
LRI 7R 208
e s % 56 e B - T df4 AI 20% 0 A
. - T &I L A2 200 i
3037 [fptRa iR - Hodnie s :m%iiﬁo 1.Z§0€P§ 20% o B
(SERE ~
v o F-Femdf A £ 20% 0 B
3041 R B 388 10
- - T EIFL AL 20% 0 B
SB . BE
FHRKR MBI 1 mRsie g (EIA) &
gd b ghs VAF PR RGN Fe g 0 PR
F5RWEAFNFIE e RF L HEFI RIS B
PPREPRFLARSEY > LD EZLPEALAGRE TRV E L
-

G TR R 2

- 267 -




¥

Ji

g

AL R MER LR LSRRG B2 S NEFEY 0
H g /F’ﬁ%} > Sk li-lif%/\d\)i;vﬁﬁm AT AR EE
el A G m)ﬁ’(’fs—%{z.ﬁ" ﬁ—5§£’5 o (3 F Ao A
fe ) FHE AL SR FLNANE TR FLAFITHE FRTA
W3 E R B aAp B (& sﬁf‘z%)i S SN ERNCE R B N i S
B2 d XSk 'k (model risk)en B B o AR R AT 3 R AL~ P2 iF
o AEE A
9y AT PRI - FURERR B
AFPFTARFELER AT RIFA 2 FRYEPEFE ¥
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ZUSEL TR e L
v RRRLASLERE
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Si(N) Si(-2) Si(1-) VaR
< | | | | .
] | | | | >
J(N+1)  -(N) 2 -1 0 1

B 3-1 FRpLELEEE BRI

FHR KR 224 (2001)0 bk BEHEE T > P64

= §m -~ E

BeAp RS X B R AP FEOR KN EE NHL X EZF AR A E (B
R )7 &7 5

A Si(N) A Si(1-)
N - II I | | I >
J(N+1) -(N) 2 -1 0 1

B! 3-2 TR pLSLEREE R B

FH KR D 24 (2001) b EEHEE* 5 P6-4

P EBTREA NFL P ¥ 995 2 e e RCRRE 2 Y 0 R
Ak- AT RE L A MR BT AR FLE R
IoWTREE AT

P A A K- P N AT A E R e T

HS-Si(1)= S;(0)+ AS(-1)
HS-Si(2)= S;(0)+ ASi(-2)

HS-Si(N)= S;(0)+ AS;(-N)
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29 HS- Si(G) » j=1,2,.,N & Si ek k- P H#(Si(1)h % jEH
TV A 4 iR #5 (Historical Simulation of S,HS-S) o # 7 k #-

PO FAFES PIAEARRENFEA > R RHGA i E
PR CEHFOREDRGE o N L H- FTADE KT
n#ﬁ?ugwgég%%?éa&?@@mﬁgoﬁa—&?gg
e mAFTAGLSn) FAFNBFTADF L E R m BRF
LY LS 4l TrE R LL;;;:”\ wLiE3 h’v:};ﬁ;ﬁ b fie oo Z 3-1
BELEFAAL- A FRRT hff £ B o
23-1HEAE- PEDNBARRT mBFAFT aF L@@
Big- FRRFEsaIRRRTORRE -2 Wil wyi g T
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£ FFEL
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o f A= HS-S1(2) | HS-Sx(2) HS-Sw(2) | PV(2)
e N HS-Si(N) | HS-S»(N) HS-Sw(N) | PV(N)
TR KR Fi&4(2001) 0 b %k BILHEEF* - P6-5

B O0:PV,=wiSi(0)+ wSy0)+ ...+ w,S,(0)
B LGR R k)

PV(k) wi(HS-S1(k)) + wa(HS-5:(k)) + wi(HS-Si(k) + ... +

wi(HS-S1(k))
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FEF o i=1,2,.,m 0 t=-1,-2,., N> BRI F o s aptendp ! 5 5:R/
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b
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REpOFHE I L RERGEDFE o - BHKRW o B ¥ RFAF D
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P24 MR RRL2Y P HEERB LY

E(X1+X2)=E(X1)+E(X2) 17 %

V(X1+X2)=V(X1)+V(X2)+ 2cov(X1 » X2)
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BHFLF R A7 E AL Rpo dedk 320

#3-2 F Rp &

No | FEET | mAEW | /K& N Rp

NT$(1) NTS$(2) (3) (4)=(2)/(1) (5)=(4)/(3)
1 | 28,500,000 | 861,500 | 19.05256 | 0.030228070 | 0.001586562
2 24,000,000 726,500 19.05256 0.030270833 0.001588807
3 19,000,000 576,500 19.05256 0.030342105 0.001592548
4 119,000,000 | 576,500 | 19.05256 | 0.030342105 | 0.001592548
5 16,000,000 486,500 19.05256 0.030406250 0.001595914
6 | 12,500,000 | 381,500 | 19.05256 | 0.030520000 | 0.001601885
7 12,500,000 381,500 19.05256 0.030520000 0.001601885
8 | 12,500,000 | 381,500 | 19.05256 | 0.030520000 | 0.001601885
9 | 12,500,000 | 381,500 | 19.05256 | 0.030520000 | 0.001601885
10 | 12,500,000 | 381,500 | 19.05256 | 0.030520000 | 0.001601885
11 12,500,000 381,500 19.05256 0.030520000 0.001601885
12 12,500,000 381,500 19.05256 0.030520000 0.001601885
13 | 12,500,000 | 381,500 | 19.05256 | 0.030520000 | 0.001601885
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