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Country Mines Export Investment
CHL Escondida X11 Y11
Collahuasi X12 Y12
El Teniente Y13 Y13
Los Pelambres  Xi4 Y14
PER Property X21 Y21
Antamina X22 Y22
Las Bambas X23 Y23
AUS Prominent Hill X31 Y31
Olympic Dam X32 V32
MNG Erdenet Xa1 Va1
Oyu Tolgoi X42 Ya2
IDN Grasberg X51 Y51
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aooffo  ao [EQ@/EC fEae 2B E b e hoL Lae -
aoay =/t .0
Xrl
Nj(k) = Nj(k  IDp (k) + Ni(k  1)pij (k)
i=1:i6j
Xi-l
= Ni(k  1)pij (k);
i=1
Nj©©) = nj:re @@ it £ v= g 1 °°R it 10° EQR
~ 4@ 4o (2013) %t @&° °© j-f2 AR E b 1 bR (h
a4g) ELD®* Eesebk °1 L AEC
. X KN k
Ol (x) = k_lanJ(k) 1 (k) mJX(Jxk) CHEEET(S)F (3.3)
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P
_ Ki+  VENj(OOE (k)L g (k)
g (xj)= k=1 s 1, for'=1;2:::;m:

P
ko (V) VN

‘@ jij 2fl  lg i ©2 Fft@ e @ ©oa

Xho = Eszm;i]mjgj(xj) 0;'=1;:::;mg
X
= x5 2D6xI K+ VNGOG ()L g (K)) (3.4)
k=1
v
fx )
kg (Y) VENj(k); “=1;5:0m
k=1
ED . mt @ 2 123°] ?- 9 e OF tFfte@e @,
atfo/f 1 (3.3) LR E it (34) E£t@ R 0 @ a.
°a g m-t @ 3o @ aa 4@ t@ 20 AED .
atio/F 2 X | @aoa m-f @ 2° a [3 I FE D2,
ao
1.1 Ah °£LO B ao° L@@ et Htd A£° j-
ta aa fo k-2 + AEft@ 1 120 XK 2] X
[ T & 1AEDC ;
@Mr12°R agd j(kK), °/E Lo RE t Kg, 11E -
o3 1°4°° (Y), °B 1 g(k);, £° k 21 & 2t@ 11f
re-1f e @
(i) @ i), k=11 ELt° K;&E° k 2% AE2R

| Nj(‘);" =1;::k-1t eeae 21
2.1 AEt 2°R Eiff b g E° [

ta @ ang setee tO O A£D

0 1
A; 0 O 0

%o A, O OE

M = ) . . Co
0 0 O Am

v=( 1(1) 1(Q);: (@) 1@z a(m) g(m);ii o (m) o (m)T

A 0 1
21(k) Bl g
1+ 2(k) 2 k 1+ 2(k)

Ax = ot 2,() . 1 E;kzl;:::;m:
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fee 2 3.1: Scenario 1

Player I [l 11
Period 1 |2 |3 1 |2 |3 1 |2 |3
E(Y) 1
Kq 3
re 0.05
(Y) 10.488
K 2807.190 2367.231 2006.917
i (k) 3.0 35 3.0 3.8 3.9 3.8 4.6 56 |46
g (k) 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15
i (K) 1.10 | 1.20 |1.10 |1.117|21.227}1.117|1.083| 1.083| 1.083
N; (k) 4500 | 4500 | 4500 | 3200 | 3200 | 3200 | 2300 | 2300 | 2300
equil/prem | 1.544 | 1.472| 1.544| 1.511| 1.463| 1.510| 1.471| 1.406| 1.471
fee @ 3.2: Scenario 2
Player I I "
Period 1 | 2 | 3 1 | 2 | 3 1 | 2 | 3
E(Y) 1
Kq 3
Is 0.05
(Y) 10.488
K 2807.190 2367.231 2006.917
i (k) 3.0 3.0 3.0 3.8 3.8 3.8 4.6 46 | 4.6
g (k) 0.15 | 0.15 | 0.15 | 0.15 | 0.15 0.15 | 0.15 | 0.15 | 0.15
i (k) 1.15 | 1.10 | 1.10 | 1.117| 1.100 | 1.117| 1.083| 1.083| 1.183
N; (k) 4500 | 4500 | 4500 | 3200 | 3200 | 3200 | 2300 | 2300 | 2300
equil/prem | 1.580| 1.538| 1.579| 1.527 | 1.499 | 1.544 | 1.487 | 1.466 | 1.542
3.3 o
laed affo/F 2- 2 f t2 ke A °1 %e.b 2 -
:t Q a ao a Q ao :t& .
a) Scenario 1:
fee 2 31- 2-2 1 AEf >af Lo et + f@
. Lo o | | 2-8 f ©° 0Oag
b) Scenario 2:
H,_OO 1_¢a :t |l_:ta ao a /[EO 3_3. :|: |3_a ao a_
L@ 12°3 %@ L@ ae? 2-2 f 1 2-2 @ap@g (2.
R 4P 1 L@ E % LB F F21 °. k0o, 1/E°
3-2 a4 1AEC 3-2 ttg [ & 28 @
2 & ft@ I E e . e s R 1 %)

e L2 2 feea

&1

£
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“toa g

°F + O R a0 @
£ ER %D 1T 2

41 °FE L0 R 2°/F ER 2

lee? At °AE L0 B o @ %4g 120 "H@ =

T /EC., &R ° e 1 ° %@ iif?
&0 N RBAE E 1@° teoo2 ca/fp oa fi R B %@
ao OLQ [0} a | oa a/[E@a. i_ia OLQ ao o @ OLQ |
ITtg ° /EC 2°° 2 o%g tt FP° (LD &AD 1Fb D9 LD
1 ° pi() AZ2pi() a e axed E?a 1. Lo o°

®e %D 1ttt 1@° e (LD 2 9 oapg o° o aoo
®el E£° %0 11t 10° £ ° (LD @x2axedtb °) °atg ©

AEC aoofF | i-12 W0 g @ | ° FFo%e 1 °©
1d ©°& 1 %209 (loss given default-LGD) i A2 -2 (0;1] @ @
a i . n-& &£ EB i- 12 %@ DO0@F %P t@P fo-
ao  Liy £Qx= An-f2 £ ER Xin i- 32 oo @F 4P it
e eLEGRT 2 R E° T @ R ] ?9e %@ 3 ° T a&e°-
° n-2 £ E 11°/E @2 1@°2 B g2
(Eeet O
On(x) = * Lin 1 L —on Xi; in  €n ipi() (4.1)
n - LN N m(Xi;n) 1N 1N 1M ’ .
-2 %@ 209 n-# A& ERI i%n >0 1o La
, in 12°3 3@ 11t €n R, X = (XI;:::;X-’I\] )T AT
woa @ ot xn:(xl;n;:::;x&-n)T n-1 £ ER °%Qg 200ft-

D 1°%E D1ttt £ M(Zin) = 525 kenZik /E* 2L e © £
ED 11111t
°FE tD R &0 g g 11 %A@ I 1 a° -
Ha t@2 2o toa 191 tOELRAE EI2 £ADIt -
°a "@ (4.1) t°R EL@Z? Eeek t°1x?® £ E AL 2 EC -
a3 a g °%FtQ B 2ooR21 2 2@ °B it
Basel I, Basel Il £° ES2a& @ %@ °f LD 3 @ao° 3

:t |ICE a @ a B ao oa .

n-12 &£ ERI i-12 %@ gt2 Q@ td mi, B °2 EQ@
a :t: .a OiiLgl k_a 0 a OIqEO 01 0/450 aigﬁEOO_
b@R 1 L EE LD @ e P k2 it Yikn £° 11t@ QD
:I:O aOLQa LO IL@OI el;k;n aa& ;Ega |LO o k_ a 0 a o
M aoo P(ikn =1j)= pi() ;k=1;:::;mi;n1§E°|ﬁE °ca Fttd oL@
o204t LP/E LD LD PPROED e een = Lin: '@ n-12
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E ER %P A2 & 1& & 2Fd °aoR | | 1° @2

o ikgea
R
Qn = €ikn i Yikn -
i=1 k=1
t & %9 1ttt 1@° +d 1 ° 0 aof3
R e S
E(Qnj) = €kn ENYikn]) = Lin ipi()
i=1 k=1 i=1

EG . L[ 2( [ ?21) £° % a0 °( it o if | a°

1°%F At° 2 § )1 cay@F  f° @GhIAECC3R z-
® g L2 ft Qn-t@ Atg E LD | 1d°  ce.
AELC .

xR

q (Qn) Lin ipi(da ()
i=1
g(X)=inffx2R : P(X x) g Xea&e a3d t2i11itg LD

E t°o( ?1®1).[ ?- %@ A£2R °2°B | R 1 @ °

®. U 0 o,w. 22z A£OJ?a]| ?] °R2 %P e %4 1 Basel
O @R AEC @ °1 HTazxe ° FIg t°2 T 2 oo

n-2 &£ ER I1° 1Baselll t@ 1 3@ f° t@ 0
11°E @2 1 geoa
L x x
Oh(Xn) = Kp+ Lin Xin in ©€n ipi() Lin ipi(q ()) :
i=1 i=1
Basel | 11988 A E B %4Jd & %t A2ax2 t° °tit@?
300 5 | 0 f0ao0 g 1D {9 30
E EREL R 8% =t ARt &2 13T IR %D & %D -
ik °° £ Pee . FSI Survey e %@ | %z ao oxpRd ©° ° PBasel
-+ 1 at° + rfgd t %= A e . 102 Basel | 0.
2 xetd o 2 %z . 1 ° 1 Basell °& t@ 3 @0
| EDO° 1 @gea
) x x
Oh(Xn) = Kp+t Lin Xin in  ©n ipi() c Lin Wi,
i=1 i=1
cC &°° t2xe ELR1I £ W, i- 2 %°F gta g °%g
I & %o t.

Artzner @ 11134 F & %A@ L °2 | °x® *® %P 1 =L@
(coherent risk measure) ©° tee . °23°B & e d 1 L2 1iftd E -
Lo 14°° saeVaR 1 k2% ¢ ¢, & a o@,

EoiR2 ° E£°2 t =/ ttL VaR-3 | g ik °
AELC @t " Acerbi & Tasche R t° °%e Expected Shortfall ° @
e%g 1 £ & E(GXj))<1 1%%@2 2& X e & ?td to-
(g X7/ N 2 (0;1)£21 tH# 1 2° Expected Shortfall 1 £Q°
102
1 N o]
ES (X)= 1 EXltx qx)g +a(X)1 PX  a (X))

la AF2tg t LtE E.
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At °L@ °a°3 F£afl E t°R2 G 2 ooy °

expected shortfall-t @ 7
1
ES (X) = 1 qu(X)du
e...2 jpao o n-18 £ ER %P A£aR 2 (0;1) L2 TH 120
Expected Shortfall-f3 1 1 @° ce.. AELO:
1 X Z1
ES (Qn) 1 Lin i pi qu() du:
i=1
2- & Z,
hi( )= 1 pilau()] du; i=1;::05R
&’ 1 E A£°I .'D n-f2 £ ER I | ©
IES °& tO  @o:
5 xR 1 R Z
Oh(xn) = Kp+t Lin Xin in ©n ipi() Pa— Lin i pi qu() du:
i=1 i=1
% n-a& 4@ n2fl, ;Nge&e 2@ °°2aBaselll, Basel |, and
ES @0R oo | aa
Basel II:
1 ¥ 1
Xyt = Xn2  [X;;Xi] ga(xn) O
i=1
x
= Xn 2 [x;;Xi] Kn+ Lin Xin in ©n ipi() (4.2)
i=1 i=1
Lin ipi(a ()
i=1
Basel I:
2 ¥ - 2
X3 = Xp 2 [Xi;Xi] oa(xn) O
i=1
X
= Xn 2 X;;%i] Kn+ Lin Xin in ©n ipi() (4.3)
i=1 i=1
X
i=1
ES:
3 ¥ 3
Xyt = xXn2 [XpXi] gh(xn) O
i=1
X
= Xn 2 xi;Xi] Kn+ Lin Xin in  ©n ipi() (4.4)
i=1 i=1
1 Z1
1 Lin i pi () du ;
i=1
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i=1;:::;R-LD | X;; Xi i- 2 @ oo @G oG ftHQG | -
4 A2, 0% b1 2. fF %D A£? 1% L1 LD 1FF it a?
02 FO0Ox °3F a (b % QG ffd a2 £J 9

i1
n-12 £ ERE LR OCor@io k@° A | n-{2 £ t8 °%g
oa| f@o pooa 3 °F tD O AED £ c@aa a ES A
°o A ERxEAE 1 2[R 1Q0°8 ° At . 11t
P11 2@
.1 AL 2 Je 2201 L2 11t p:R! [01] & & ?
E, f()=01 )YEPO) It q0g¢ tPA() 1 P( q () AR
ao 1t  AEto:
Zl
()= pa() du

.2 At 2 @e @@ t2 11t £ p:R! [0;1] & o @
E £@2 2o f () e’ e?® & £J .

°F tD B 200 F %@ 1it%d "hQg 2 n-ta a
ca TP

(NEP;) On(x) !  max

EDIx = (x];0x)T @2 o a
D E° L@ k%2 t@ ©° 1T tetit@®
aHi0/f 3 (4.1  1@°%1 LR (Eif,

1gea | °E td B a0 @

o o £ a "ho 11t O to 20 AED .

2 X N 202 gBaselll £F ER 2° 3
/E @A, ao
1. Basel ll t@ 1 3@ 11° tgd @ao°og ;o
| 30 | Oy sk Xien 21Xi Xl
AEDC |
@r12°3 3@ it in, £ EBR  °B 1|
| 020 | i, 1R 1 a2
I 1 AE°
(i) &) iEn E° ELPO
2. t0 1 3@ 11 ° t@ 200}t @ O
leetae Mg o AOD
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A O
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0O O
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v = plate+ apOl i ol an tent ap()] i

Eidlrite+ rprOD it Rl RN +en +

aOOl

(i) Xgn = Xk @ ° Xpp = X £ “g 1t 2 B F1-
el P10 AED .

(i) Basel | °&F t@ B 20 G /P 2 | Baselll-Ltd
T fatt AEtCr a a R A% s

%_
°© tae ELB CE° &2&%0 t

wi- & 2
(i) ES °& L@ B 20 g HP 2 g | 2..&
hi(t ),i=1;:;::;R- & @ &2°%g0 & ° 2- O Lto ¢t

(iv) Ree &=at@) 2 11t £ pi()i=1::; R-

AEC ER £ LB, AAYD ...ee (see|
EC p() °2 R+ tLoca ) attr 3.0

o 1t 1°R & & P k2 11t o ra) i

£ 2 ay \E Eee el 2 7/ B 2- Lot
I Lo

(v) ~ tee @ RaAO_F @ a o aajo (F

a0 2 ~ | P%e LD 11FtD & L@ 2@ @ °/E° | -
ac g 1fttg =° g @ boaa O 1@ £ ER

I ° g S RBi1a° @ At 2aff (kO 1,128 3@ 2-
° )k £OD 3 - 12° +@ AT 2 FfLd
[ Y b o yin AE@%. 3°

xR

Xi-
On(xy) = Lin 1 5 == 1 Xpn e ip()

=1 " m(Xin)

Yjin
Din 1+ \ 1

j=1 m(Yjn )

D>0 12°4t@ 11ft@ O
Yn = (Yon;iii Ysn), n=1;::1;N. koo | ©

I Basel Il
B ao o |/£E®0 aa

) xR X R
Or(Xn;yn) = Kn + Lin(Xin  €n ipi()) Dijn Yin Lin
i=1 j=1 i=1
IFf °123° @ it h@ 2° a tg 2@
A tg W toa e DAEDC 1L@* . E °2 FEC° e Ca
E%Ag it ( 12) @ RRitee AR AL a 2
t a0 @ °r1a° @ tfr@g . 2 a2 (et 1 R

0 a LO
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@003 Onh 1B G X} @o X2 ®° X3 3@ ccag a
% , N 122 GgFE ER EL*P © 31 E%, 4D
W EOIRRT ©° O

4.2 o
le? L 112 | B 2, 2+ T tett A
to # to2aa aop - praF E R °CO3 L ER
I e A£°. & & & £ ERI a jaa 12018 RB1IV
% O3 fifeofit@® fee @ 2.1- 1 ©. MS, £ ER extee tO tO
%@ taoxea @ £E£E R °1 1 %D | o Ln
%@ o ao Kn t@ 1 2, Kn=Lp td 1 &2 %Y@
CAR% &2° t2zxe ELR tZ 1 2 ° 1 , RWA o
| @2 7% | 1@%°2xe a&° t2axe ELR T, in
% 1t °R t@ °%@P feac oy | e MO F£exe °2,

10 A °R @ (2 0 %% |

e 241 2 @& 3/& ER2018 B IV °L°B s 11+ Fit°°tt, e
usbD

MSy | Ly Kn Kn=Ln | CAR% | RWA in €n

Bank 1 | 18.4%| 1,176.3| 197.1| 16.76%| 14.60%| 1,350.3| 10.58% | 1.50%
Bank 2 | 9.1%| 663.2| 78.7| 11.87%| 15.63%| 503.8| 11.80%| 3.17%
Bank 3 | 2.5% | 145.2| 30.6| 21.10%| 17.41%/| 176.0| 12.12%| 2.09%

. 2 RBe HHt@@ 1@3°%e.... 2 A E R %D A3
B o COLEDRED C LD Or@D 1P A% P s; =30%-2BBB 2° @,
S, =40%-2 BB @0 ¢§ S3=30%2B 0@ oay o, g At ffe a

Ve, "TER LD }@T L 2 OB K=1-, °2}t¢@
£ E Reae °A£® EAD °%d it T it Lo E £ 11t AT
£ E R2 1n =45 o2n=4, 3n=3- @& . °B LD te 2 41t0
7-2 EER & = . e1=1:50% e =3:17% e3=2:09% 2 °R a@
1112 fee 2 4.1t 6-2 2R & & . )i i1 = 10:58% ;2 = 11:80%
i3=12:12% i =1;2;3:

tg &g 1% | 1@ 1 e oo a0 apa

Ittt 0 acoo a 1° Eae 300 trt EDI @
e .73 Ik E° O F%e 19 O 0 0aoR |} 32

=099:9%, ;=40%; i =1;2;3- & . £ E A %O oor@ |
1380 o ttitt@a =woatgya fg | koo, @GO ES-
LD nn=1;23-1 &£ ERae @ ©°o°a X3=fx, 2 RRjgd(xn) Og.

00| ao | [Ex t@ 2 2 fee 2 4240 1t E?
1 .

fe @ 4240 BIS-IIl 1 A2 @& oo 30 "} L@2
I % . Xiin n-1 A EB -} %@ *°F %P 1it%* O
WD t@2te w@° .t 4@ oottt @ 1 LGD 50%- eeee

T2 %g 130 t @2 BIS-II 2/E2 1 ° BIS-I 2- @ BIS-II 1-
L@@ °A° BIS-II 2 E2 R "HOD gexe | 2 | BIS-I 3 E?
-2 A ER °1%- eeaxe 2-2 A ER °1% A = ft0

| t@? fit%e . BIS-II s B2 AH £ ER1 BBB *°Q

%G 1A D 1- B ®©°@ o@ {t% g 05 A& |

L@t 31 % . @ IL°°R 12 °B @ }f21%- ae? ©

(£ °/E°) BIS-Il 5 (BIS-llg) £2 2 . fee @ 42t@ Aht tatt  2-
Dt0 OED . t1t@ L0 K t°2 AE° ES, Basel |
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°fF t@D 3 @0 | 20 1O %22 taee B
@1 A£C.
fee @ 4.2: BIS-Il °&E t@D B 20 GFRD 11t
BIS-II 4 BIS-II BIS-I1 3 BIS-Il 4 BIS-lI 5 BIS-ll g
$1-Sp-S3% 30-40-30| 30-40-30 30-40-30| 30-40-30| 30-40-30| 30-40-30
K 1 1 1 1 1 1
4.5-4-3 4.5-4-3 4.5-4-3| 5.5-4-2.5 4.5-4-3 4.5-4-3
€% 1.5-3.2-2.1| 1.5-3.2-2.1| 2.5-2.2-2.1 | 1.5-3.2-2.1| 1.5-3.2-2.1| 1.5-3.2-2.1
0 0 0 0 1% -1%
base base base base base base
99.9% 99.9% 99.9% 99.9% 99.9% 99.9%
40% 60% 40% 40% 40% 40%
X1.q 0.1716 0.1722 0.1754 0.1628 0.1845 0.1587
Xp.q 0.1819 0.1843 0.1857 0.1819 0.1952 0.1685
X3 0.2267 0.2400 0.2304 0.2526 0.2417 0.2117
X1.2 0.1827 0.1833 0.1789 0.1739 0.1955 0.1698
X2.o 0.1929 0.1953 0.1891 0.1929 0.2062 0.1796
X3.0 0.2375 0.2508 0.2338 0.2633 0.2525 0.2225
X1.3 0.1798 0.1804 0.1798 0.1710 0.1926 0.1669
Xp3 0.1900 0.1924 0.1900 0.1900 0.2033 0.1767
X33 0.2347 0.2480 0.2347 0.2605 0.2497 0.2197
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[0;1) g2z f ELO 1 AL | %aa Og:
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A Y YWy oy D e e at@ kA ittt -
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ke R ®e 2 toce:

. Pa )
j=1;::5;(n+1),a;b2Z,,a<b —pY;’=0a t , ao ti1ga
aoH,_a | aH,_ao aa .

d = do+ QW(t)+ QP(ty;ta]+  + QU B(ty 2ty 1]+ QU 151
N¢t1) N¢t2) Ny 1) _ (1) _
= dO + Yi(l) + Yi(2) + + YI(J 1) + Yi(l):
i=1 i=N(t1)+1 i=N(tJ' 2)+1 i=N(tJ' 1)+1

512 ~ ©° fo° aoo

le2 L E Lt ° EC°lee g2 AE° | 2a T .
1o ez, °%4& °/Axe® L°° AF LD 2 (Merton
[1974] IR £O) fk2© 0 fEo| aooRa gy o a po o O

2N E Lt ©°FE°12 [F Y vy Dy D e e
a4 L2ttt AC T 3 @@ N(t)- e o1 1 £ED? ti; 1 i N
tee®E °%Q@ 12 A to = 0, | =t ti 1, 1 i N A& &2 Bi t
|2 1 ° AEee? £ °fE A V(1) ti12 & ED2 L
tj 12 [ V (t;) °/E Bi- & £2 E°1 200/ ° [ -
OI aooBa @ 0O a LO |Lg0 . V(t) | aH,_ao aa | a

B| oa |L a aEQa:
dv(t)= V (t)dt+ V (t)dW(t)
2Rand > 0. L0 ° tp 12 o g0 aoo

In(B1=V(0)) _ ( 12,

o= Pr(V(t1) Bi)=

e |

° 1°R (E. ty;iiity 118 E t ° £°3HP
/[EO tN |a O/Eol a oo
N = Pr(V(t1) >B1;V(t2) >B ;i V(tn 1) >Bn 1;V(En)  Bn)
1 In(Bn =u 12
_ Bn=t) (€ 29N ¢ wydu:
BN 1 N
Z, - 12 2
1 In(x=u 5
fn(x) = fn 2(U)—p=—=exp fin(x=u) (2 z ) du
By 1 X 2 N 2 N
* 0= —ph_exp  IMOSVO) ( F 7P
SIS 27,
V()™ B ° 2 2g 1L° ° Hull and White [ ?] (%]
e gt taaa g G2 OR af £ ti; 1 i N-2kLiee?)
O /EOC| aooRa; a0 g o a o @0 fEO K 1%
° gh N 1=(s DK,t1=1=K;t,=2=K;:::;ty 1= Ltn=55SK2N

/Ega_ ao OICEO| aoo |/£E@O QO a LO IL@O&

Pr( =s) Pr(V(1=K)>B 1;V(2=K)>B;:::;V(s 1)>B (s 1k:V(S) <B(s 1k +1):
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e At | Ree 0 Ft@d2 a2 o fL° ., tt@d2 g2 | -
Ree a22tdttd 1°©/EFE° 1° Fe 1°BR ER ee..aa.
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4P it @@ oe... RR2a; o, }oa | @aaa
freo
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atio/F 4 o i ¥ T A% ( 10/ ° ti 1 < tj;)) £Ct
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°g & @ AT AL B B F,1 B kD
L2 a @1 tifeotit@@ ok @.7 1 A @R
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m=a+1 i=zm 1+1
X X > & : Xt ,
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_ X
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m=t+1 ' m=tj +1 !
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/At Faa di Bruno-t@ ce... 2 (Johnson [2002]-2 | 1) #2 © ti12

11 B ItD p 12 ALt 1° ( >t o 1°1)
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X | o/Ni b1 100N bz P (i bo
E Ptp - i p: h{(0j1 ) h{0j1 ) e h™(0j1 ) , (5.2)
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s_  E(YD) (1+k)®
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[ ?,7?], Yao [?], Hurley [?]).
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bou, Yiee e g k2t iiie@R
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1 + AELoik@d@ ©° A°:
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Lar fh 12913 & 1 ce..? a2 afFoRaColes | ?]- &
I AEC:
C =fk2RjLR(k) cg;
c (1 )k th 1230 (1) 1°B & t°B 2.t t@
a ) aLa e | ce..a aa .
e expic =Tg 1 e expfc =Tg 1
k - k K+ L ; (5.5)
P 1P 1 P 1P 1
AR Ee g0 0t Eg 1° E° L2 @R ce-
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5.2 HOo

Lo° ®etd £ %2 " & 2 T fe°.

AR t@goh@Etoa R ° S&P 500t B AT 2°PJ5E t@2 e ?
| 80 aaott} 32 Thomson Reuters Eikon- ae &. 2 E B
R 1t tee 2 5.1- $£1f%e . fxe @ 5.1-B 2- 2 E -
LR 2 e 2o fa(, o0 jjpao itz a
@ 3- 2 E tRL @ 2o R R | 00 fa

oa |} AED 2 t@t° k@° . At Bank of America-t@ ED

at@ 2@ foop@ to%e . i@ 1 °© 2 t°2° Bank of

America-t@ ED 2 265%23ax £ At 2f faif ED
at@d oo piga tee . AL 1 R | 2ao @@ (2009-

2019) k% o© LD 100 11.25%, 99%-t@ L3I &  (7.72%,14.79%)

a@ . 2008 31 ©° & 1 23% @2 (1979-2007) W © Lo

T 00 7.50%,99%-td £231 & (5.36%,9.64%)2 & .'@ /At Bank of America-
tg 2 g2t EO 2 t@28.00%- & 2a . 11 8.00% 2008

B1 °a& 1/A£° 1GhE99%-tP t231 & 2°a @22 | |

12 @.
fee 2 5172 3 1t
Row | Parameters Johnson & Bank of PepsiCo Boeing Avery
Johnson America Dennison

2. | do 3.750 0.660 3.792 8.220 3.210
3. |k 9.65% 8.00% 9.66% 13.82% 8.36%
4, D=y, 1.250 1.462 1.555 2.436 1.442
5. @= v, 2.219 2.397 2.827 5.394 2.379
6. = v 11.753 8.260 6.927 19.162 8.540
7. @= 0 2.0 2.0 2.0 2.0 2.0
8. &= 0 3.0 3.0 3.0 3.0 3.0
9. Credit Rating AAA A A A BBB

Lt e E LR L P33t 21 /£ + £ (a0 ao
Pt tee °t@ @ e @1 t2fft@2 ©° 0o @ga Oz,
1-#2 + 03 £otFE@(  tr=0 t<t;=4),2-2 1 410 Lot @2 ( t1=4 t<

t, =10),3-2 F 11/A° it a1 Oht £oFF L2 ( t,=11 t)1 2 te .

Lt E LR t-12 1tO tee °tDd & @ 01 L2 1iFiTtLO

A£° I @oRa ao i(t), i(t),t=1;2;3,i:1;:::;5— ao .,
1-2 § (03 t°t%) L 1-12 Tt fee LD & e 2D 1 b2 -

131t e I @° 2010-2019 R 2° @ 2aaopg@ fao I og

feo @@ ft2 ftee. 2z B LB 1-f2 1 123°) L2 &

T et t@ fee @ 51-R 4-12 A2  fif° . @ Johnson & Johnson-
R1-f2 F 130 a0 PP fee °t@P & e 2t 1 L2 11 it

YY N 1:250 0:1820:025 = N 0:2280:02% & & oa _ aja .

&l el B a°P@g | 0 1QQAED e .0 AL
2/° 3 2 1110 & I @°R21 2 P e I @° D1 -
°p 2% 2/&° 3 Ik bieetee (fe 2513 78 2 ).
2-2 1 (410 L°tt) :2-2 1 12 ) E LB ke fii-
cay @ tee @ 5.1-R 5-2 I %e . @ Bank of America-t@ 2-
a f jac| ao prg fe otP e e @1 L2 it it Y2
N 2:397 0:103(2 0:029¢ = N 0:2480:05% 1° @.
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fe23RB 6-2 EF£2 @*2e E LB 3-2 f 1230 ta-

e T IfPrir@@r % . 10°A&E° PepsiCot@d 3-2 f 120, ao

PLO e °LD s o @1 k2 iif it v® N 6927 02113 0:093f =
N 14640279 a a oa

Jee @ 5.2:7 ° oty Loo

Row | Parameters | Johnson & Bank of PepsiCo Boeing Avery
Johnson America Dennison
2. E(Po:i) 154.306 62.452 136.627 384.859 144.450
3. | Pyt | 145870 35220  136.670  325.760  130.820
4. | Poy 153.886 62477 136442 385302  144.003
5. LB MC 114.656 42.692 103.666 264.279 103.552
6. | UBMC 196.468 85.237 171.903 522.207 190.125
7. i 29.668 10.425 19.758 193.773 24.266
8. bs;i 0.088 0.326 0.163 0.009 0.195
9. ;i 0.018 0.108 0.038 0.001 0.056

T Htt@RP e e R 2z E LR 012 R °R ft@?
°ce.... T2 252- At AT E L L T ©° E°irtQg? Oz
fee 2t ... @ e E LB °B ft@? xtgd 2 R2
H 20 e 1 f3a a E t R 12/31/2019 tG 1 °-
RAELI KD % .4-6 Monte-Carloaet ° t@ + faiftio .
At 5000 et °t tde .4 12 &Lt + a0 o2 -
% /E°56 2 1t E LR & @ tditd 95%-tF Monte-Carlo
etotad , Lapk°tt 12a° 7, 1k° ze Bank of America-t@
ALittar & HEIGAEC 12 £QD . fee 2 52-R 7-9
E LB 2,2 11D e I @°, skewness, kurtosis-t@% -
I °.Skewness £° kurtosis-t@ ¥ t2ax1 1 22 E LB
I BRI k@ 1° e 253t 12°1F £ @1 °1 toff
°c 1@ @F° AED.

fee@ 537 °Ra a o ER 192 2 fo% LOO

Row | Parameters | Johnson Bank of PepsiCo Boeing Avery
&Johnson America Dennison
2. E(Po;i) 145.717 53.338 123.353 356.269 113.170
3. | Pyt | 145870 35220  136.670  325.760  130.820
4. | Poy 146.061 53.427 124.165  357.645  113.630
5. LB M¢ 71.383 9.252 43.403 109.269 12.898
6. uBMC 194.580 82.247 171.023 512.757 183.824
7. i 35.357 17.397 31.199 194.638 46.425
8. bs;i -0.461 -0.769 -0.997 0.137 -0.583
9. 4 0.865 0.559 1.528 -0.168 -0.392

tee 2 53- ©° A aocoa a o ER 192 &
% ftt@ F teffi@® fife . " ° AEC) aooga o /R
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E 02 a2 EQG.° L ° FE% F | a8 oap IR
ao ja Ptg 111 e t:e 2 53+t0 °BR + tee 2 52