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A martingale solution of n-fold sequential compound call options
and its application in the evaluation of multi-phase water and

sanitation network projects

Student : Chia-Chi Pi Advisor : Dr. Yu-Lin Huang

Department of Civil Engineering

National Chiao Tung University
Abstract

Privatized, multi-phase infrastructure projects are complex projects for which the
traditional DCF project evaluation method fails to explicitly incorporate the flexibility of
investment decision as well as the underlying variables controlling project values. In
particular, the rights of concession to build and operate a multi-phase infrastructure project
often resemble the rights to a sequential compound call options. First of all, the decision to
invest in a later phase of the project is dependent on the success of the former phase. Secondly,
and probably more fundamentally, substantial pre-investment is required in the formal phase

of the project in order to make the later investment plausible.

In this thesis, a generalized valuation model for n-fold sequential component call/put
options is simplified for the evaluation of privatized, multi-phase infrastructure projects. The
martingale method developed under a risk-neutral world is employed for the simplification.
The derived n-fold sequential component call options have several appealing properties that
are suitable for the evaluation of these complex projects. Two real-world, privatized water and
sewer network projects are further employed to apply the derived model. The results indicate
that the traditional DCF method tends to over-estimate project values vis-a-vis the option
approach when market risks are not substantial, but to under-estimate when market risks are

substantial.
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\/j:f o (u)du '
- In( )+ /1)~ ) - o )
’ \/Ltol o (u)du
(%) + [“[r(u) - q(u) — - (u)]du
R S 17
2’2 \/j:;az(u)du
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25 5 RIFEERE

% #p B 748 & iF #% #(n-fold sequential compound options > SCO)3 = A RS
Thomassen 2 Van Wouwe ** 2001 # % 3% 1! - Thomassen&Van Wouwe 7% 8} B 71| 4F
EEE BRI > 2 Geske M BALF M, I 2o JIF B FFREHREN Y
B E B T

Agliardi E. % Agliardi R.7 =& 3+ 2005 & 3 # e+ }I?% ? o f1* TR 2 (martingale
method)d& -1 % ¥ B 7[45 & 5 {82 T—n}; #-A] o # I ** Thomassen 2 Van Wouwe(2001)
T oA > Agliardi E.2 Agliardi R.(2005)#-3= 1 #-3] ¢ enfficie (- 400 > A b '
FIgx(r)z FAEE B(O R ELVEREF S e ik ¥ 'T » Agliardi E. 2 Agliardi
R.(2005)% ? % & 3Ly it 2 2 1%»;1]7,; BRI BB R T g
WA & R 2o B enhd T2 o BAp B Trdlcaik SRR B 0 T ] ode HiE AR
PLRER S RZERREY YRR i@.i;f;\ VR S ARyl b R R

2008 & M.Y.Lee ~ F.B.Yeh # A.P. Chen = f.“:%i" LR FE ARG EERIE-
B T REBEFRT PP A RORFE R AR A g 2
RERERFEL R /G ERETTRRE] (TR AP R 2R B R
FRIER LR 5 A b Xk BAEAE o

AR SR UAR ¢ ER AT I T R B 2w AT BT F 0 R
Bl ende & o §1* 5 Black &Scholes shE & & 7§ #03] £ = > 1 2 Geske = & 4
EEEETR AT A AT AR 0 EE R A 2 RT o e
Tt BanER AR AN R E S TR BRI RS SR EERRE
A e o e A Pﬂ‘»v)’%g LA R BPIF 2R~ F 2 KD KL
ERARM R AR PFFH ANDBERERLT RZP RIS AR
g FE-

SR SR e PR R gk BT ER AR HCL 0 Am e BRI £ BT
PR o TR AR Y e - T R RIS (r) s RAIF(Q)E T A
G B H(00) % Sl BB L E T R T R R R AR h¥ o N2

Bo7Ag & F # G AT A om o7

—f"q(u)du n 7J’:mr(u)du
Cn(v9t0)=V0e ! Nn{[gn,i]nxl;[pi,j]nxn}_ze ’ KmNm{[hn,i]mxl;[pi,j]mxm}
m=1

L RELP Ao ol

Srmep 2 e G AR Y e §
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C,(V.t)  n kA 71iF & E AR WA chif i
\Y

i e F A G E
Ko fo 9% %
r ARG F
q SIE
o’ FAGBRTEPE L&
P Rz Fehip i i
N () ¥ A O S
H#e
Vv . 1
In(*) + [} r(W) ~a(u) + o (u)]du
gn’i — i,n ,Vlﬁlﬁn
Yo we
vV , 1
In(>)+ [ Ir(w) =g~ o @]du
hn’i _ i,n ,VlSl <n
\/j; o (u)du
\7i,n= Kn;é‘_|:nfﬁ

5 aC (Vo) =K =0 & = @y A @ vi<i<n

j:oi o’ (u)du

['o?(u)du

p B I///Af-:g]:pi,jzl J=] 2P YL

m ¥ o *B Fﬁ‘g ﬁ‘ﬂiﬁ”ffﬁ"i :‘; %‘f%‘ﬁ-;\‘%@'— ° E:,]v,oi,j :Ioj,i
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26 /&
AR B 0w BB AR £ S R AN B T A 22 %

> gk X R d MR ALY % 3T

Black and Scholes, 1973 1 [ % ’fﬁ -,*E

Geske, 1977 2 pcAs FHE/ YR 2

Agliardi and Agliardi, 2003 92 T e A ¥ iE ’ﬁ

Chen, 2002 2 TREE RIE/PE 2

Fatma Lajeri-Chaherli, 2002 2 TpEiE B/ ‘% 1 =

Thomassen and Van Wouwe, 2001 3 T i 42> ¥ iE #

Agliardi and Agliardi, 2005 5K ok o B 3 Jo EiE A A B
M.Y. Lee, F.B. Yeh and A.P. Chen, 2008 3 L I PF‘ ER A % 1 ’ﬁ o 1'%[ 1A 48 e

422 GREAERHI R

X - dienglcs 3 HF HTEF C TARAK
FTAL KR F®p MY. Lee, F.B. Yeh and A.P. Chen, 2008

Fl
gg;,):ﬁ g o ST R bk g E R R R

FIAF £ B REATITR B R

T RADHRRY o B0 31 E e o2 BB AR R E 2 50 I Ty
AR RS 0 S R i S - B AP R AL T S A
FIAF & F RO
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$3% EREEFENe
B 74 & § #:%§ #-3] (sequential compound call options pricing model » SCO)4& $ i
2 o j&_Black-Scholes(1973)H k& % # #:5 HAl cp & I8 » = = A A A Sk T e
" Geske(1979)mr’h R AE & fEELEL*> ~ > %< Fatma Lajeri-Chaherli(2002)2- = k& 4§ & ¥
= 03 - 1% T pg 2 (martingale method)ds F35 i #03) « #= 03] 2 enfl e (r) ~ A
4«maﬁé$w$m%ﬁ&w0@m—&wowa BEZK e HOIHARIIGFEER
L RSN R EREES - 3y B (R R

3.1 & EJF‘ E°
Fl* @R, FEEFFE A ORE EARTAFY A AR IFRT AT &2
T8 4+ B 2 - Cox # Ross(1976)#2 Harrison 2 Kreps(1979) 4 5 ¥ - fAffgimd HF S
T E LT EF /% (martingale pricing method) o §]* T p5/x » 72 (5 Sl £ 7
dATREZITAPRE S22 ARDPEREGERET > PP F ETIRT b 'k? = TiEFT o T
Do TR A EERY B N AR A o
BREY 2T F AN 2 B E AR S - X F i A2(Tto process) o HRiPF A L Wi

‘gsfé:(q)o Tl E T AT

B

O\I/—V:(y—q)dtJra dz® (3.1)

P a2 R A BEIRAP T EBER P SR KRR PWIRE - u b b ERE
P AR FN T o
PR@DTEHE LSRG 2T OF R G A EAR > b GRS OSSR R P
ARhYGY TS FRIR Qe £
dz® =dZQ_(’u—_r)dt
O
Sl Bl e 2 TARR K chil AT sl S

ci/—v=(r—q)dt+a dz® (3.2)

WERGNGDENG2) Ak 2T Rk gt ARG Fr B R R kiken
7 A ik B R (volatility) 1 5 X TS ORI R @ H R L T 2 o It TR T A B
g RBERALG? 2 RBIvE- PRI F FARPFLP L E(uor)PHFm e o
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32 FEFEFRHI(EA)

Black-Scholes 8 A& 3% 4% 3= % #03] » #03] K i 2 40T

CFARE ﬁ a5 W # % i& #+ (geometric Brownian motion) - # L 320 ()% % £ (0)

R #’ﬁit

2. F ZEE e T 2

30 A AR AE fuo Ay EX T R EA B

4. A PR SO QP FP > X #FRm i
PRI E 3 A
6. 5 b Eaen

v
E-N

7. BRI F oy L ¥ _Elﬁ_nﬁppa,:*lzg_%%%

44t Black-Scholes 7= #74] - 451 > @R G {15 2 FAR P BBK 5 7 LPFT R
Hem gl LY R 6l HHERBIEG IR S R BB R T

Vo n=1 K.
= }
to t
W31 %EERHE
CV,t)=e =" E" max 0,V (1) - Ky (3.3)

¥ gE dE

t)
—j r(u)du
't

_J't'r(u)du » w
C(\V.ty=e™ [ V(t)f(z)dz—e [© K f(2)dz

(3.4

2o f(z):%e

4l Black-Scholes(1973):% 4% = #oA “ri N eniBE BT AR EV AR L - B %

#c o ﬁﬁv 5 EAR(F AR S F W iEH ch- 48 > Brownian Motion) © #7)7 » b 'GTRE ¢ 2
A % BV #1245 eV (3.1) 550
dV_(y q)dt + o dz°®
\Y
PR Az N A AWFRBEP T A ER P LRGEREY B TFRAE L E %R

5 v ﬁvﬁuﬂ:a@: :
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ﬁﬁ?éﬁﬁﬁ%ﬁﬁﬁ;—ﬂﬂﬁ&.%fwmszﬁ&&yﬁ,g
AR ERFEET A S
of 10°f , of

f—(— —a+ > +——bhdz”®
ot oV 20V oV

He > 2R F LA S

dV =(u—q)Vdt+oV dz°

of o 1
a=(u—-qVV ; b=ov ; —=0 ; —=—
(1=a) ot EVARY, EYERRVE

Wt Bl (5~ (3.5) AL
1 1
d(an)={\7[(ﬂ—Q)V]—5—(0V) }dt+ (GV)dZ
:(,u—q—%az)dt+0' dz®

* T EF /% (martingale method) @ -k *& T B ¢ % F R B
FRR Qe
dz° = dz%— (4"t

(o)
T BRI C 2T OT AR EF R HENE2)

dV
=(r-q)dt+o dz°
v =(r-q)dt+o

a
X

E4
4

£ 32 (Ito's

(3.5)

(3.6)

Po @@ hig? 27y

Aot o TR B ER A AR ()RR G ()R 2 e Al

bl dp B F o AT > (3.6) BB T e S

mmV)=U—q—%a%m+adf

A2 5 dz? ~N(O,))

LHRGDHBEREFHL 7 BT A DS B H G

t, t 1, 42
jtodandu:jto[r(u)—q(u)—Ea (u)]du+1ljtﬂa (wWdu dz°®
:>an(tl):an(t0)+j;'[r(u)—q(u)—%az(u)]du+z1/f:0'02(u)du

R V(L) =V, o 0t T A b 85 e
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L:[r(u)—q(u)—%az(u)]du+z, jt‘(')az(u)du
Vt)=Vee (3.8)

InC o - [ [r(w) - o) - o ()l

j:o‘ o2 (u)du

FFABEAL@FHEX A IPRK > EHRE S P (in-the-money)hiFin » 3%
44 AR R e S V(L )K, B E RS 2 i

inCo) - 1) - g - o W)y

7 =
\/jt:az(u)du
(-0 ) + [*[r(U) - () — - 2 (u)]du
_ My TR
\/j:o'az(u)du
VA 1,
1mRﬂ+LJWm—qw)—50(wwu
Y — 1
\/jt:az(u)du
2
V, 1,
In( )+ [T =a(w -~ o’ (u))du
h, = (3.9)

\/fo‘ o’(u)du

PO EERVE)DK - EEET G R E e —h, 7 @i fF AT rTUE - #55(3.8)

R f@AHT BT FATIRE

gl gl 1, 4 2
I r(u)du ro Y e—J.IO[r(u)—q(u)—Ea (W)ldu+z,[ [ 2 (u)du
_hl,l 0

C(V.t)=e® f(ndz—éhmwwj K, f (2)dz

(3.10)
ECRI)ENE SR T A LA < 1 BENE HEE L U
) 1) 1
—| r(uydu s —[ [r(w-aq(u)—o? (u)ldu+z,/[1 ¢*(u)du
e h | WJO 2 " f(z)dz

_hl,]

v e—LZq(u)du r@ 1 e—%[z2+J'!2%az(u)]du—2z1 j{éaz(u)du]d
- J— Z
0 27
1y
v —L(jq(u)du o 1 —%[z—,/jt‘éaz(u)du]zd
=V,e j ——e z
27
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£ 2,=2-,/[lo’(u)du ; ¥ dz, =dz

AT ABERL 5 -h, - o’ Wdu=—(h, + [}’ (Wdu) =-g,,

He

1n(\|20) + [ IrW) - g) +;az(u)]du

\/j: o?(u)du

9, =

LSV ?)L;—— %’Kéo\ E’f"l‘é"“g‘ :‘%

*J-:IQ(U)UU © 1 —Z, —flq(u)du
Ve ™ I—gl,l \/Ee Pod=e” VoN(9,,)
B.10);* T 5.4 By - 3L

- llr(u)du ©
=e b [, K f(z)dz

_hI

'r(u)

- tlr(u)du - —[ du
=K, k [ f(z)dz=Ke h N(h,)

BEGIDE B3N T E A PEREN &

- tlq(u)du - tlr(U)du
CI(V,'[O)ZVOE LO N(gl,l)_Kle LU N(hl,l)

1n(\}i°)+ j:o‘[r(u)—q(u)+;az(u)]du

91 =
Yot (uydu
=hy, +} o’ (u)du

G+ [ IrW - 9w - o idu

h1,1= P
[ o~ (u)du

to
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33 A F EEEFH I A)

AR AR 2 o R3] EE R ERBARL C A EREOY - K ERE -
B ER IR RETL > TC (VL) o B Gy 5% - BEREOID P RF
P)e THRIGAF EEH B2 M RF

Vo n=2 K, n=1 K>

e —— |

tO C2 tl C] t2
%= EEME BRI

W32 KB EERE
MAg & B fE(Acalloncall) it i = k4F & é’#&%ﬁ’fs‘?“]mﬁf#ﬂ\ e BRI

ERBEOFF AV RAAF - BHORRK R - BRAE S RERTE - RBIYP LN
FoBROPRKEIRDTE EF S - BRPPUE - BHOFRAFS - BE R
HEEHEA G2 o ﬁ*mC(Vt)>K SR oo P g - KR TR P L, i
B FoT

C,(V,t,) =max[0,V(t,) - K,]
V(t,) e F A at, i &

FoREBRBELINPPLAEE FARGF - AERCOUFRFRL RO RK
SEE KA

C,(V,t) =max[0,C,(V,1) - K|]
LRS- R EF RO ERe T4 > FEFCV, ) 2583 28T L - kA
FEHE R -

H ko 31 FEE N NGB E T R 0 ApE T C(VoL) o

(u)du - :2 r(u)du
C (V t ) € j“ ! V(t1)N (gl,l,*l) —€ Il KZN(hl,l,*l)

(3.15)
BhET 2 ARE Y o RE - BEREOR EATRY DA o AT eT
,J‘:]r(u)du N
C,(\V.t,)=e : E [max{0,C,(V.t) - K} | F1l (3.16)
—eI j max{0,C,(V,t,) - K,} f (z)dz

x4k 2 (3.8)# 7
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g 1 y 2
[r(w-q(u)-—o*(W]du+z, /! o (u)du
Vit)=Vieh 2 flrt

LV "i‘_;@g

v

L)y

2
. /j;l o (u)du

R4 % C VUK P g 258 § AR F PR E 570 £V 5 C(VLE)-K =0
T AR EV

InCo) - 1) - 6w - o )lde

7 =
\/jtlaz(u)du
1,
i V(t) [r(u )—Q(U)—EU (W]du
\/jt‘az(u)du
ln(—°)+I [r(u)— q(U)—fa (u)]du
> _
\/jt:az(u)du
é:‘
In(" )+ [ [r(W) - g - oW
h,, =12 (3.17)
\/j:o‘&(u)du
Bl
V)WV 2 <> 2)—h,,
S0 RBAG) A T IVET 31 5 —hy, o BRGUS)E ~(3.16) > £ AL E

Cz(vato)

_f'r(u)du 2r(u)du

e M e NV (NG, —e F KON, - K (2)d2

—J.‘]r(u)du

o - u)d ["(U)—q(u)—fcr (w)]du+z j[[l)g“(u)du
_e L el ehm ity o e

— r(u)

L I KN(h,.) f(2)dz - e K, f(2)dz

h,
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_v e—j:;q(u)du 1 e war
— Yo €

[, Ton N(g,,.)dz
_(ruydu 1, —["ruydu 1
~Ke Joree ﬁz,lﬁeZ N(h,.)dz-Ke Jyree L gz

[, —7=—
ez (3.18)

2

R4

i\4

i * 22 Geske(1977)4p Ip enfETR = 2 > % = e R f ¥ AL 4 fe o BicsS (bivariate
normal distribution function) > #-3¢ (3.18)ch% — IMAF A VB FFE > E K2 PF B E 40T

1 2 1 2
-—1, >

~ e’ 020 T 0122,

N )dz, = [ N dz
g, \/ﬂ 1(92,21) 2 J:gz,l \/E 1(m) 2

/f]az(u)du
B BER 2 APM GHp, = e
/'[tzo—z(u)du

LA T R

v €72
I

t2 Il
-] “q(wdu ., 1 —[z= /" o? (u)du]?
Ve : e ——C IV N(g,,)dz
e - A,

TS WHEHER - F A L2, =7 [fo’(Wdu ; dz,=dz
PREATARBRL 5 —h, —,/ﬁ:aZ(u)du = —(hy, + /[l o’ (Wdu) =-g,,
Al
VO Y 1
ln(v—)+jt0[r(u)—q(u)+50 (u)]du
g , — 1,2
- \/j:n' o’ (u)du

BN (310 g B - BEFER T AT N

(3.19)
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V(t))+j r(u)—q(u)+;a2(u)]du

\/j:lz o (u)du

Oy =

I+ [ [r(W) - )+ o WU + [ ©) ~ 6~ o @)du-+ 2,ff o

#z, =z [[lo’(uydu &~ BN
1n(\|:°2) + j:[r(u) —q(u) +%02(u)]du +7,, /j“ *(u)du

B \/E2 o’ (u)du

I L N R (LT

\/jttlz o’ (u)du

ln(—°)+[[r(u) qu)+— a(u)]du Vo2 (v
et wa

JEo? uydy *JEet wydu

\/ff o (u)du

Ve’ (wdu
1/ a(u)du jtla (u)du \/7

\/j cAudu 2o’ (u)du

ETIL Q) B BT ORI A

0,, P22,
Qs = B

— P

=t
hrS)

ln(\éo) +j::[r(u) —q(u) +;az(u)]du

g ’ =
> \/j:az(u)du

(3.20)

(3.21)

B I - R8O R W A fe B’ (bivariate normal distribution function) > #-3t

(3.18)e1% — #8A F A & 7 &
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't 1.,
_ [“q(u)du o 1 —522 pl 24y

Ve [ e 2 N Ay,
=02,
N2rx Y=o (3.22)
,J':zq(u)du
:VOe 0 Nz(gZ,l’ gz’z;pl,Z)
E L A
- t r(u)du

1 2
F o N
RUAVIL S B ¥ - A SRR o 17 2 RS R A F 4 pe 3 di(bivariate
normal distribution function)#-ff 4~ sV i€ {7 I o 5 L > pITH KEJEP h, aBd - FRF
?F F'E& ?g E’fjfﬁ_ hl,l,*l ’ ﬁﬁ'ﬁﬁi’&r—r .

InC )+ [ 1) 0w~ o e

\/jt‘f o’ (u)du

G+ [T - qw) =0 @ldu + 24 [ o* )du

\/jttf o’ (u)du
A [l2o? (u)du

V, t, 1,
ln(E)+L0[r(U)—q(U)—zw (U)]olu+Z /fl o2 (u)du

Yo uydy S wdu
\/ o’ (u)du

YIeo?(wdu
1[ o (u)du j“a (u)du \/7

\/ o (u)du 2o’ (u)du

1,1,*1

SRR VS-S 3

h,, +p,2
., = 2222t (3.23)

\[1_ p1,22
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i)+ [Tr(w) - - o Wi
h, —— K2 (3.24)
’ \/jfozaz(u)du

#-h,, 27 2 2 Rfen ) ¥ A e S0 Bt (bivariate normal distribution function) 3]

AR L

h,+p .2
N, (hy ) =Ny (hy, | 7)= Nl(%)

R PEQGIF ML AN HERNE S

—J.:zr(u)du » 1 —

=t L

K e—J‘I r(u)du
2

2’ N (

1
——€ — =)0z 3.25
J.th] ’27[ 1_p1’22 ) ( )

—J.tzr(u)du

K,e ™

N2(h2,1’ h2,2;p1,2)

>
>

m

2

- r(u)du rlr(u)du
l

¥ n Jon e2 dz=K e N,(h,,)

(3.26)
K20 (322)  (3.25)% (3.26) B % Ao AT £ EBEC,(V,L) dm i 0T
—j;zq(u)du

—J.:zr(u)du
0
~K,e

C,(V.t)=V,e Nz(gz,l,gz,z;pl,z) (3.97)

t
—J. r(u)du
to

N2(h2,1’h2,2;p1,2) -Ke N](hz,l)

ATRFEZE RIS A TR E o T AT

)
—L0q<u>du
Nz(gz,l 5 9272;,0172) -
—jtm r(u)du
o

C,(V,t,) =V,e
(3.28)

i:lee Nm{[hm,i] ;[pi,j]mxm}

mx1
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1n(\;/102) + j:o‘[r(u) —q(u) +;az(u)]du

0, =
* \/j:o‘ o’ (u)du

=h,, +,['o*(u)du

to

1n(\é°) + j:[r(u)— q(u)+;az(u)]du

=h,, +1lj:02(u)du

0,,=

\/jtt: o’ (u)du
h:fmgiwmﬁnm—mm—;a%mwu
’ \/ J; o (uydu
h _}mX?+ﬁmnn—mm—;a%mwu

\/j:;az(u)du
Viz s C(V,t) = K B enF 4§ &V
JORS R T8 % 2

N,() = R A fedlicr p, s s BB 2ApH ik

28



3.4 45 £ ERBEFUCE K)

Mz B F E(Acalloncalloncall) i3 = K AF & EHBH A Tz 2 o & o = kA7
EERRETR A h AR Y 0 AT - KA L ERBEHORE o Ko FER
B EFLZ A ERETS KR EARE EC,V,t) 0 ARE ¥ BEE(C, ) R(L)H
BEeogRnadkiRC,V,I)PREBE > Ah'a? 2D RTITRE I P41 > 5 id > R
Bz EERBECNV, )R HA - THREZ KA EERIEL M E

Wl n=2 Kz/rlil\1<3
to ti B 3

C3 CZ Cl
W33 =kRsFLEEHE

FZRFRC, AINPPLPFE  FTRI SRRV EOEEE OGP RK 2ZF D

C,(V, 1) =max[0,C,(V,t) - K|]
iC(V t)mm Bh e A RPLE T o dT e T A o AT AT

—tlr(u)du "
Cy(V,t)=e J-IO E [max{0,C,(V,t)—K} | F1]

- tlr(u)du o
=e-h [© max{0,C,(V,t)- K} f(z)dz (3.29)

B A A E BRI A 2 R

—fzq(u)du
C,(V,t)=V,e ™ N,(92.,92,501)
—J-:Zr(u)du —J‘SI r(u)du
0

-K,e ™ Nz(h2,1a h2,2;p1,2) -Ke Nl(hZ,l)
FHE I R 0 4B T CL(VLE) o
—f}q(U)du
C,(V,t)=V(t)e ™ N2([gz,l,*1792,2,*1];[/)1,2,*1])
_J.:}r(u)du —Ltzr(u)du
-Ke ™ N2([h2,1,*lah2,2,*1]5[:01,2,*1]) -Ke ™ Nl(hZ,l,*l)

#-1 3 C,(V,t,) chiicid & ~ (3.29)7 @
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Cy(V.ty)
_J.‘lr(u)du 0
e ["max{0,C,(V,t,)- K} f(2)dz

_ "r(u)du 0 B '3q(u)du
ek [, max {0V (t,)e k N2 (0920015 221 Bl P12 D)

- 13r(u)du - [ZF(U)dU
_Kse J-I] Nz([hz,l,*la hz,z,*l];[pl,z,*l]) - Kze J:I Nl(hz,l,*1)_ K1} f (Z)dZ (3 30>
Ik S (8) A+ T A b L R E AT A S
t) 1
[r(u)—g(u)-=c*(u)]du+z jt‘(‘)az(u)du
V(@) ek

IV - BEABERGE B 5 a3 TCV,L)-K =0, i 2pF. PE§
C,(V t))K, e = 5 V() >Vis» LB % = Ak erif S5/ 7 M T ehf B &

In (ﬂ> R0 - o Wldu + 2, o* e

2
v

| -—
v
gl
EC)

1)+ [~ ()~ o )
\/j:o‘ o(u)du

Z) =

4?7,

In(™ )+ [ Ir) - 4w - o* @)y
h,, = — Vs (3.3D)

\/L: o’ (u)du

A FARE AL SRV E R Z)-hy,

V(t)V1s < 2)-h,,

bR A fEEAEY o S REFZ RO EERET G E 0 B SR R A
TRETBE L -hy e Ao 8(3.29)F 4T
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C3(V’t0)

—J.lsq(u)du
Vit )e™ N, (9,515 9a0015 Prosr)

—_[:Sr(u)du
L max- 0, -Kse ™ Nz(hz,l,*lshz,z,*l;pl,z,*l) f(z)dz

2
—L r(u)du
-K,e

B 7-[10 r(u)du

Nl(hz,l,*l)

_K1

[r(u)- Q(U)—fo (w)]du+z,/[ &% (u)du
BV (t,) = Ve I et

I

Ci(V.5)

_jllr(u)du © —J‘gq(u)du j [r(u)- q(u)—fo (u)]du+z j‘la (u)du
=e” J.he ! 2(92,1,*1agz,z,*l;pl,z,ﬂ)f(z)dz
—31

—J.tlr(u)du 0 —J.Br(u)du
to J. K t

—€ ;€ 7 Nz(hz,l,*lahz,z,*l;pl,z,*l)f(Z)dz

h}.l

—J‘:lr(u)du 0 —:Zr(u)du
—e [ Ke ! N, (h,,.)f(2)dz

3,1

( )duJ:“ K. (2)dz (3.32)

A N (332)7 chw BAEA A S BINA AT

i

N x4 N\
— WA

t) 1
— r(u)du.[ ? g(u)du eLO[r(u)—q(u)—zaz(u)]du+z\/W
h3l
£ z,=2-[fo’(Wdu ; dz,=dz
PRHATABEEL E -h, - [0’ (Wdu=—(h, + [ o} (Wdu)=-g,, - £ ¢ >

ln(\>/l°3) +j:0‘[r(u) —q(u) +;az(u)]du
\/L: o’ (u)du

N (gz,l,*1 » 920415 pl,2,*1) f(z)dz

. (3.33)

00 1 _7222
VOLGM ﬁe ? N(g2,l,*l’g2,2,*1;pl,2,*])dz2
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n(L& ))+ I - q@) + P Wld

\/j:f a*(u)du

gZ,l,*l

ln(\_>/2°3) + j:f [r(u)—q(u) +;02(u)]du + [ [r(u) —a(u) —;az(u)]du +2, [0 (uydu

\/ j:lz o’ (u)du

#ez,=2- [Jlo’(Wdu &~

In( )+ [T -9+ ot ldu+ 2, [ o Wy

B \/jtz o (u)du
TR | j::az(u)du
Vo ty 1 2
\7273)+L0[r(u)—Q(U)+50 (U)]du+z ”&Uz(u)du

\/j:az(u)du ’ \/j:oz(u)du

\/jtz o (u)du

thz *(u)du
,/ 2()‘2(U)du O'Z(U)du \/7

\/ cAuydu 2o’ (u)du

ATIL 0 Q) B BT EEE A

_ Gt 0l

oy =—FT—7
\[1_ /91,22

et
Ar )

1n(\7V2°3) + j‘Z[r(u) —q(u) + laz(u)]olu

05, =

\/j'tz *(u)du
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T Qo FILEARLT

:f["(u)—Q(U)+;02(u)]du

\/J:faz(u)du

1n(\|2°3)+f;[r(u)_Q(u)+;GZ(U)]duﬂ [r(u)-q(u) - fa (U)]du+z\/m
\/j:l"oz(u)du

Oy00 =

#-2,=2— [ o’ (U)du &~ o
1n<\é°3)+ P -+ o*@idu + 2, o e

\/j:fo-z(u)du

T Rrg /j:az(u)du
ln( )+j [r(u)—q(u)+ - a(u)]du 2 (d
> (e (wdu

JFotuydy ’ N
\/r‘ *(u)du

Jj'% o’ (u)du
\l tx0'2(U)du az(u)du \/7

\/ GPuydu Co’(u)du

B Rl Benhf 27 & =

U35t 0132,

gzz L S (3. 36)
\[1—,01,3
He
ln( )+j [r(u)— q(u)+ o’ (u)]du
055 = (3.37)

\/ jt:az(u)du
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t"'—f‘]‘j ) %:‘-— {'K,&,\jf%@;\% ﬁ—_&r’l‘

oo 1 -2 O3, T P122, U353+ P32 1 Pr2x
Vo J.—g_“ 2 e? N > > | P 1 dz,
7[ \/1 ~ P, \/l ~Pis 2,141

7]

Bois o e AP M h#( . ) BT o MY Lee, F.B. Yeh &A.P. Chen (2008) f]* 7 =
2B AN R (k-1) BE kBF A B 50

Vi<s<n,
AR T HON,
(-s.) (-s.-s)
= [ £ (2N i ~ Qun.saZs : Qi ~ QunsiQunys dz,
» 1_(Q{n},s,i)z el \/1_ Q{n},s,i)z\/l_(Q{n}»S,j)z nxn

fo o (u)du

11_2—;v1< I<j<n; ¥ 4phf %8S HHL S 4B L (symmetric
jtoa (u)du

B2 0 Quij=p=

matrix) » T 0, =0, . o I BN (3 32)edp B e o, I A n=3,s=1d I 3¢

F I Ap B i e % o ER B AL ke O

Q{3},2,3 - Q{3},1,2Q{3},1,3

= Q{z},l,z = Pi2#
\/1 - (Q{3},1,2)2 \/1 =2 (Q{3},1,3 )2

t"“?‘ L)

Q{3},2,3 = Q{2},1,z \/1 - (Q{3},1,z)2 \/1 - (Q{g},m)z + Q{3}’1,2Q{3},1’3
\/Ezgz(u)du [ o ydu 1 ['owdu ) Fo'wa [['o*dd

= I:ﬁO-Z(U)du B J;?O-Z(U)du - _[t‘(ng(u)du J-::O-z(u)du J‘ttogo_z(u)du
[ (uydu [0 (u)du
= 1 + o
\/.LZZGZ(U)dU\/Lt:gZ(u)dU \/LZZUZ(U)du\/L?az(u)du
[Fo* (Wdu

T
[, o (wau (3.38)

® %8 M.Y.Lee, F.B. Yeh &A.P. Chen < % ¢ ¢ Theorem 1(a)
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St
Ar

»
~

I

jt: o’ (u)du

WP TP T ) ; Vii<jsn gi=j-op;=1
LOG (u)du
Arrd s 39(3.32) % - 384§
5 1, 1 p
_Loq(”)d“ °° 1 o U5, Pixy Uz + 0157
Ve[ et N i L
~ P ~ P P31 P
t3 1 p1,2
_ *Loq(“)d“ G50t P22y Q33+ 0132, |
—Voe N3 \/1 > s \/1 5 s 2,1 1
P2 TP Pii Pip
ff:q(u
:Voe N3{[gs,i]3x1;[pi,j]3x3}
[ o?(u)du T
10| = 0—9 < JSn —-—‘pl pl:VISISJSn
] J'ttJGZ(u)du J B
N
J;Or(u)du - r(u)du
J.h“ NZ(hZ,l,*Dh2,2,*1;p1,2,*1)f(Z)dz
Ak e 38 KR IR A N B E R E AR AT
V t, 1
()>+J [r()- 4w - o* W)y
h2,1,*1 = PR
\/Lza (u)du
Y/ 1
In(=2) + [°[r(u) — q(u) ——o*(u)]du + z,/[" o*(u)du
G+ - 4w i 20"
\/fz o (u)du

J— ~

TR % s [j:az(u)du

35
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dz,



1n(§>?3)4-£ﬁr(u)—-q(U)-;<72(U)] \[ﬁ?¥‘61iii

\/j:az(u)du \/jtzcrz(u)du

\/jtz o (u)du

sz 2(u)du
tZCTZ(U)dU az(u)du
fot(uydu Y 1=p

\/ o (u)du

SUPIRN N Rl -

h _ h3,2 + P52
2,1,%1

) \ 1- ,01,22

et
Ar )

h3,2 =

In )+ [frw)= o) — o))

\/jttzaz(u)du
2o h,,, FEEELT

(& )>+ Jre-aw - o @i

\/J' o’ (u)du
ln(\éo)ﬂ [r(u)— q(u)——a (u)]du+qujt‘ o’ (u)du

h2,2,*1

\/L‘ o’ (u)du

#eh 3 kg 0o (U)du

V, o o« 1
In( 5+ [ Ir()-a(u) - o’ ]du o )0

j:‘az(u)du
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t
\/ [0 (U)dU " o2(u)du
_,’E!t’ , tog( ) _ ll_pmz

\/tz 2(u)du JSGZ(U)dU -

B Wl Benhf hv &30

B h3,3 + P52

hz 25 T T T
\ 1- ,01,32

=t
hnS)

G+ ) -9~ o Wi

\/j:: a*(u)du

h3,3 =

S0 3(3.32) % 2 WA A

—Illr(u)du —J-lsr(u)du

=e" fhm Kse ! N2(h2,l,*l’ hz,z,*1;p1,2,*1) f (Z)dZ

_ K e_jl‘:mu)dufw 1 _%ZZN h32 + 0,2 h33 + P52 .{1 ,02,3} dz
3 —h ’
\/1 p12 \/1 ,013 1

,J'”r(u)du ! :01,2 p]’3

= Kse ! N3 (h31, 3,29 33} Py 1 P
P Pso 1

—J:jr(u)du

= Ke Ns{ [hB,i]3X];|:pi,j]3X3}

(4.42)

(3.43)

(3.44)

S AR G H R B R AT 0 B2 - 304 e A SN TR AR o 4o st (3.38) 94 o

i

N
~
4
=
&

- r(u)du (u)

du
.[ hy N,(h,,.)f(2)dz

h, o BT SiE AR > 4ok 3% (3.42) 77 ¢
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h3,2 + 0,2
2

—Pia

h2,1,*1 =

Behy, £oor 22 B R ¥ {4 fe St (bivariate normal distribution function) i3
P& T AT

h3,2 + P12

Nl(h2,1,*1) = N1(h3,2 | )= N1(—)
\ll_pl,zz

A0 SN(3L32)F Z IR AN T I EE A

Z

- r(u)d r(u)du
R . N, (h,,.,)f(z)dz

7t r(u)du 12 h +p

_ t J‘ e -’ N (u)d
h}l
\[1_;012

—fzr(u)du

= K,e™ Nz(h3,1>h3,2;p1,2) (3.45)
o IR A

BANERERE VR KBS e

- tlr(u)du 0
=e h Lh K, f(2)dz
1 2

_[ r(U)duI . e 2 dZ _ K e .[or(u)duNl(hB’l)
" (3.46)

FE(3.39(3.44)(3.45)% (3. 46)h% % » ¥ @ = K PR 748 & # = #03)
Jo Tl
C,V.,)
ftoq( ydu —L;rw)du
_V € NS{[g3,i]3xl;[pi,j]3x3} - K3e N3{[h3,i]3x1;[pi,j]3x3}

—L‘;r(u)du —L: r(u)du
- Kze Nz(h3,1’h3,2;p1,2) - Kle Nl(hs,l) (3.47)
TR (3 AT) A A

—fq(u)du 3 —fm r(u)du
Ci(V,t)=V,e ™ N3{[g3,i]3x1;[pi,j]3><3} - leme ! Nm{[hm,i] ;[pi,j]mxm} (3.48)
m= mx1
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He

) In( )+ /11~ aw) + ) o)y In( )+ [ 1r() - ) - o wlon

O3, h3,1 =
\/j:o' o’ (u)du \/L: o’ (u)du
VO t, 1 2 VO t, 1 2
ln(\7 )+Ln[r(u)—OI(U)+50 (u)]du ln(\7 )+LO[F(U)—Q(U)—50 (w)]du
05, = 22 h3,2 = 22
\/I:Uz(u)du \/j:az(u)du
VO ty 1 2 V() t3 1 2
In( )+ [ Ir@)—qu)+ 50 (Wdu In(, ")+ JIr@)—q(u) - 5o (Wdu
0s3= : h3,3 = 2

\/j::az(u)du \/j:az (u)du

Vis 3 GV t)=Km@ohF il eaV

Vo 5 GV,L) =K, e A § BV

Np() m R8T ¥ G4 peddic: p; 50 R824 M ik
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3.5 4 & E & BEH (&)

e Bl e E (A call on call on call on call) T 5 = & & 714
Ao fpw AR EFR BRI S gAY > RHREY T AW =
F o M- BEBEOETFTI e REBREV A EIRFECVY) CARZ G B E
(COMWIH AL )R E o Bfd > RBZ K FRC (V) FRHE > b '&? 2 DfRT
#Etrmw DAty > £B e BEEBEC,V ) =R o THie kR EERE
el Ml - I

AR it 2
A & E B R f g
)

Vo K1 K-> K3 Ka
n=4 n=3 n=2 n=1
T~ T
m ‘ ‘
to t1 t2 t3 ta
Cs Cs C> Ci

W34 = Kol & ERE

pe kg pCornppinpaE  vrirz ks Enag e pagow

C,(V,t) = max[0,C,(V.,t) - K|]

BPFEC,V ) PEAR Y 2B FRIRET 4Tw A o T A T AT

t)
C4(V to) — e_.l.xol’(u)du
b
t
_ e—J'[Or(u)du

E'[max{0,C,(V,t) - K} | F]

[© max{0,C,(V.t) - K} f(z)dz (3.49)

Wz AL EREEG A A s Eral g cVL) -
CS(\/atl)

—J?A q(u)du —J;u r(u)du
=V(t)e™ N3{[93,i,*1]3><1;[pi,j,*l]3x3}_K4e ] N3{[h3,i,*1]3><1;[pi,j,*1]3x3}

—J.:}r(u)du - :2 r(u)du
1 . 1
- K3e Nz(h3,1,*1ah3,2,*1ap1,2,*1)_ Kze Nl(h3,],*])

#ed i Cy(V 1) e ® &~ (3.49)F B
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C,(V.5)

t)
—| r(u)du

e [" max{0,C,(V,t)—K,}f(z)dz

—J.qu(u)du
Vit)e™ N3{[93,i,*1]3><1;[pi,j,*1]3><3}
'1 K X N Tt T}
=), rwdu oo - i1 dax1 s LOij 1 Jax
=e I‘O Lomax 0, ! r? 3 Uil LPn o f(z)dz
—| r(u)du
-Ke ™ Nz(ha,l,*lah3,2,*1;p1,z,*1)
- lzr(u)du
- Kze L Nl(h3,l,*1)

(3.50)
bl N (B.8)HTRE 0 F Al R B BT LA S

J.t'[r(u)—q(u)—%az(u)]duu jféaz(u)du

V(t)=V,e"

Vi 5B TCVLL)-K =0 FEF2prhF Al EV o § C,(V L)K * 2 pF >

4R V() >V P > §w oo S ERHED AN 7 il @ o F A o L 5 AT 1
T

1n(\</i) SMUCE) —%GZ(U)]du +2)/[ o’ (Wdu

hic
v
l-|-'
)|
I

InG )+ [/ 1) ~a@) = o W

Z) -
\/Jt: o?(u)du

477

InG )+ [/ [r(W) = 4~ o )

h =
Y \/j:o‘ o?(u)du

(3.51)

V()14 < 2)—h,,

SREw KPR EERET G B FER LML N ST UERE S -h,,

g 1 5 )
[r(w-qu)-—c*(W]du+z,/fi &% (u)du .
£ o4t V(t1)=VOeI‘° 2 ' ' N(3.50)F BT 4T
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C,(\V.t)

Q( )du
V(t )e ll N3{[gy,*l]3x1;[pi,j,*1]3x3}
jrl’(“)d“ - - K4e7-[1 - N3{[h3i*1]3x1;[pi j*1]3><3}
—e ™ Lh“max 0, P ” ” f(z)dz
’ —| “r(u)du
- K3e ! NZ(h3,1,*]’h3,2,*];p],2,*1)
—J':lzr(u)du
- Kze Nl(h3,l,*1)
* 1 * *
7[ ‘s I(HWJZ g3,1, 1 Piox Pian
.[h4] \/7 N3 g3,2,*1 ; 1 pz,3,*1 dZ
g3,3,*1 1
1 1 P ,01,3,*1_
7‘ r(U)dthMr WZ N3 (hs,l,*1’h3,z,*19h3,3,*1)9 1 pz,s,*l dz
1 -
—fjr(u)du - 1 7122 1 ,O *
_K3e .[—h“Ee ’ N2 (h3,1,*1ah3,2,*1)’ ]12 || pdz
olme 1
Ih“ﬁe N (hy,.)dz
. 3.52)
—I r(u)du 1 (
-Ke [, —e B
'\N27
B MR350 AT BAEA A .
" 2 Osuv | |1 Piaw Piss
—J; q(uydu 1 YN Hf(l)o-z(u)du e - =
Ve ™ —huﬁe 2( ) 39 93200 P 1 Pa3x1 dz
93,3,*1 1
£ z,=72- [l o’ (Wdu ; 0z, = dz
HATBEHRL 5 -h, - [Fo’Wdu=—(h,, + /[l o’ (Wdu) =g, * “F12 >
VO 1, 1 2
ln(v—)+jto[r(u)—q(u)+50 (W]du
g, =—= (3.53)

\/L: o’ (u)du
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#0018 72 > FARACT
InC" VL -0+ o
\/jttf o (u)du
1n(\7\/:4)+jt‘f [r(u)—q(u) +;02(u)]du + [ Ir(u)—q(u) —;az(u)]du + zJj:; o’ (u)du
\/j:f o’ (u)du

Q5,5 =

#-2,=2- [[lo’(du =~
) ln(\7\/2°’4)+j:[r(u)—q(u)+;az(u)]du +2,4/[ o’ (W)du

\/j:zo-z(u)du
SRR ,/jt‘:az(u)du

V, t, I
I, LI ) SO ot wa
JEor @i " For Wy
\/jtzo-z(u)du
[ o (wadu j“o-z(u)du o
t, 2 B o-(u)du

| \/jtoza (u)du

ATrL 931*1&'?%?%’?@’—*

. g4,2 + /01,222

93’1,*1 = —F (3.54)
\ 1- 101,22

111(—0 )+I [r(u)— Q(U)+ o’ (u]du

Ui, =
o \/j::az(u)du

(3.55)
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3L gy, i TR AT

InG )+ [ 11 - g+ o
g32*1 -
. \/jtt: o (u)du
) ln(\_>/;)+j:13[r(u)—q(u)+;az(u)]du +j [r(u)— q(u)——a (U)]du + qujt‘ o’ (u)du

\/j:: o’ (u)du
#7,=2- [Jla’(Wdu &~
ln(\7v;)+fu"[r(u)—q(u) +%02(u)]du + zz,/j:; o?(u)du

) \/j:"az(u)du

AN SENNE Y p;.u% V] Lt3o-2(u)du
0

V, 1, I i
1ﬂ(\73’4)+ftﬂ[r(u)—Q(U)+50 (U)]du+z W
\/Lt‘az(u)du ’ \/EJZ(u)du
\/ft30'2(u)du

,/j‘ﬁ 2(u)du
\/ BGZ(U)dU jt‘a (u)du \/7

\/ Au)du 2o’ (u)du

SR ¢ P BHT ﬁgﬁ’—*

045+ P32,
Q300 = = (3.56)
\/1 - ,01,32
e s
V() t; 1 2
ln(v—) + jto [r(u)—q(u)+ EG (W]du
94,3 = 24 (357)

\/j::az(u)du
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V(t))+f4 [r(u)—q(u)+— o-(u)]du
Q355 =
\/L]"az(u)du
ln( )+j r(u)—q(u)+éaz(u)]dqujt:[r(u)—q(u)—;Gz(u)]du+z1ljtt0'0'2(u)du

\/fl"o-z(u)du
¥z, =7’ (u)du & »
2 t,

I+ [r ) =)+ o WJdu + 2,y o (W
- \/jt:“oz(u)du

SR L“'gz(u)du
0

Vo, ¢ 1
InC, ™)+ [ Tr(u) —q(u) +.&" (w]du 6 q
K, 2 El ko’ (wdu

_ \/j;“az(u)du \/f“az(u)du
,U:l" o*(u)du
J j:o“az(u)du

\/ G(U)dU jtla(u)du \/7

\/j SA(udu o’ (u)du

Bofs o BT OB G745

Q44 T P14Z,

Q330 = F—
= 2
V=P (3.58)

1n(\é°) + j::[r(u) —q(u) +;o-2(u)]du
\/j::az(u)du

944 = (3.59)

w1l N(352)ehE - MAFEAT LA S
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g4,2 + pl,ZZZ

\/1_p1 22
’ 1 Pias Pian

(u)du 1(2 )2 N g4,3 + p1,322 .

IM /7 EI N el 1 Pass dzz
i \/1_101,32 1

g4,4 + p1,4zz

\/1 - ,01,42

Prax
FI# w0 - &0 fp B iR S R o n=4,s=10 81 309 ap B Thiic| .,

P23
BITHEIE S BIRERFACT

Qf4}23 Q{4\12Q{4;13
T mQu - Qu

Q{3}, = P21

) o
Q{4\,,2,3 = Q{4},1,2\/1 _(Qm},l,z)z \/17_ (Q{4}13)2 +Q{4}12Q{4}13
~ j‘zaz(u)du ~ flo’ (u)du f‘a (u)du jt:az(u)du [ o*(u)du
o 2(u)du Gy [ 2(u)du t3 2(u)du j:az(u)du ['o (uydu
jtzaz(u)du ft‘O'Z(u)du

~fe W for Wl JForwdnfo wdu

Jko®(u)du _,
CHOLT (3.60)

Q{4},2,4 - Q{4},1,2Q{4},1,4

Q{3},1,3 =
\/1 - (Q{4},1,2 )2 \/1 - (Q{4},1,4)2

= P31

Q(4},2,4 = Q{3},1,3 \/1 - (Q<4;,1,2)2 \/1 - (Q<4),1,4)2 + Q'4} 1 2Q{4} 1,4

_fot(wydu . L‘;az(u)du2 [fol(wdu, [[o’(wdu [['o®(u)du
- [fo? (uydu _(jt‘:az(u)du) (jt“az(u)du) i [ro*(wdu| [fo?(u)du
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[7o*(u)du ['o? (uydu
~Jie Z(u)duw“ ‘Wdu o wdu o wdu

g (3.61)

Qf4}34 Qf4}13Q{4;14
Q) 1= Q)

Q{s}, = Pr3x

Quopas = Quyaay1= Q) 1= Qi) + Qi 1aQuiy s
\/[{bz(u)du\/l (j{loz(u)du)zJl_(ﬁgaz(u)du)z+\/L§az(u)du\/jt;az(u)du
.[tl"az(u)du [Po?(uydu [“o?(u)du jt:az(u)du jto"az(u)du
[“oz(u)du [t‘az(u)du
\/jt’az(u)du\/jt“az(u)du \/jtbz(u)du\/j“az(u)du

JP *(u)du

=t—=p,
th“ *(u)du
(3.62)

['o?(u)du NS o )
B oopi=pi= 0 s VISi<j<no Fi=jop; =15 2 A M Gl $#HH
’ ’ ['o?(u)du ’
;U 4B (symmetric matrix) o B 0 % - WA FF AN E ST U FER T L T L
g4,2+pl,222
1_ 2
J‘ (u)d 1 1( )2 gv +/,0)1,ZZ 1 p2,3 102,4
q(u)du -
=V, [, =€ N, ===, 1 p,,|dz
—G41 2 >
27 \/1_:01,3 1
g4,4+p1,422
2
\/1_p1,4
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»
&

I

04, 1 P2 Pz Pia |
_ Oe_[::q(U)duN“ 94’2; 1 Pr3z  Pra
045 1 P34
g4,4 i 1 |

—V eij R 4{ [g4,i ]4X1;[pi»j:|4><4}

(3.63)
SLPA
— r(u)du 1 1 Pias1 Pz
jhﬂ e 2 N3 (h3,l,*1’h3,2,*19h3,3,*1); 1 p2,3,*1 dz
1

R R I LT | SRR ) o SUNERAFLARE TR L L

In(

Vit) t 1,
7, )+ [ r —a@) e eldu
,/fz o2(u)du
2Lr(u) —a(u) _;02 (Wdu + 2./} o (u)du
,/fz o?(u)du

h3,1,*1 =

ln(_

S F N R H?"‘f 1 Ltzgz(u)du
0

H ¢

ln r(u) q(u)——o (u)]du Y o2 (U)d
.\ 1/] o’ (u)du
jtoaz(u)du j‘z 2(u)du

B \/jtzaz(u)du

sz *(u)du

NI jt‘a (u)du
N T T - fi—
NINCAOL lo JPa?udu

b

SERIRN (NTPE Sl LR
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InG2 )+ 1)~ )~ o* W)
B \/j:;crz(u)du

]du

v v 2
h3,2,*1 = t
,/f o (u)du
CLr(u) —a(u) _;02 (W]du + 2,/ o (u)du

ln(_

‘/f o2 (u)du

A s as ek [0e (u)du

V0 ts 1 2
In(2 )+ [Ir(@-a(e) - oy ke
Jlo JLowa
\/jtbz(u)du

1/[“ 2(u)du

\H:s o’ (u)du j“o (u)du
g, VM T .
NN o Jfo?(u)du

COVINN N Ll -5

h _ h4,3 + P52
o =
1-p;
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(3.64)

(3.65)

(3.66)



1n(—° )+f [r(u)- Q(U)—*U (u)]du
\/j::az(u)du

h,, = (3.67)

P":'IEJ— ’ h3,3,*1 fg‘.ﬂ’—_}@fi—&r"f :

\Y t 5
i)+ [ I - g - o @iy

‘/It402(u)du
ln(\li(;)ﬂ [r(u)-— q(u)——a (W)]du + quf‘ o’ (u)du
‘/faz(u)du
R R ,/j;:aZ(u)du

ln( )+I[V(U) qu)= *0’ “(W)du o (u)du

+Z

\/7
jt“ 2(uydu 1“:“ 2(u)du
\/L *(u)du

h3,3,*1 =

jtfj o (u)du
,lj “crz(u)du o’ (u)du >
= ’ :\/1_ 1,4
\/j o’ (u)du ttjo'z(u)du A

B o Wl Benhf hv &34

h _ h4,4 + p1,4z

334 L 5
V- (3.68)

In2)+ [T - 4@~ oWl

\/j:az(u)du

h,, = (3.69)
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Bl B 3AFANBRET LT 40T

h4,2 + 0,2

1-p,,°
1,2 1
*fAf(U)du " 1 L h,, +p.,2 Piaa Pz
0 f 2 N 3 L ’ 1 p2 - dZ
- 2 3,
w1 27T 1—
Pi3 1

h4,4 + P42
\/1_p1,42

30 A RT R4 AR (3.60) + (B.61)R (B.62) AT i > Hed SR TR

Ny + P12
1-p, 22
’ 1 pyy P
~[“rwdu o 1, h, .+ Vi 23 2,4
=K, Loru uJ- Lez N, M, 1 p,, |tdz
—hy \/g 1 B pl 32 1
Nos * p1s2
k= ,01,42
1 pl,Z pl,3 p1’4
_Lur(u)du 1 el ’ P ’ —fﬁ’(u)du
=K, e ™ N, (h4,15h4,25h4,3,h4,4); ;3 pz: =K,e™ N, [h4,i ]4><1;|:pi‘j:|4><4
1

(3.70)

1

>
S
\4
Py
&

_..‘13r(u)du - 1 7lzz 1 p .
Kse ™ J‘—h‘,,l\/ﬁe > N, (h3,1,*1ah3,2,*1)a 1’12’1 dz

$o % hiE A28 54 (3.64) ~ (3.66) % (3.60)3p F= >

3,1,*1 - —2 ; 3,241 — —2
\jl_pl,2 Vl_pl’g

Q{4},2,3 - Q{4},1,2Q{4},1,3

P = =Py

\/1 ~ Q1 )’ \/1 —(Quyia )’ )

h _ h4,2 + pl,zz h h4’3 + p1,3z
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41 \/1 p12 \/1_/01,3 !
_J't3r(u)d : Pz P
=K,e ™ (h41,h42,h ) L p,;
1

- t3r(u)du
=Ks€ LO N3{ [h ]3><1 [pll]3x3}
A2l
1 22
J:Or(u)duj. h“ e Ik N (h“*l)dz

Ron N (3.64) e RE TR B 5

h T h4,2 + 1,2
cARd
\11_,01,22
BB A AT R
J.zr(u)du 0 1 5 h42+p12Z
K 0 - e 2 N (;)dz
2 I—h‘,,, \/g ; [1 —p, 22
—J;tzr(u)du
=K,e ™ Nz(h4,1a h4,2ap1 2)
LA

WA SO TR A B AT

——e ; 2dZ— K.e J (U)duNl(h4,1)

Ke ™ T og

B £ (3.63)(3.70)(3.71)(3.72) & (3.73)shni % » ¥ (T w K A 514

4o
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(3.71)

(3.72)

(3.73)

*Em—_r_l% ﬁ‘_‘ﬂl ’



C,\V,t)= Vejq( )duN { 9. 41,[/0., 44}
7‘[ ’(“)d“N4{ [h4|]41’[p11 44} K3e£:r(U)dUN3{ [h4’i]3X1;[pi’j]3X3}

— Kzeij."’rw)du (h“,h 2P z) K, ei[ o Nl(h4,l) (3.74)

R RN (373)EITEIE > Bk T

CV.t) =Vie " N Lo Lt - B N ) B75)
He
v 1 t )
In(" )+ [Ir@) - @)+ P In( )+ ) - ) + oWk
g 1: , g s = = t
4 \/Ltlaz(u)du 2 \/jt:o—z(u)du
Vo Lo In(22) + [“r(u) - gu) + - o> (W)ldu
In()+ [ Tr(w) () + Jo” W)ldu n( <)k )+
945= ’ Qa0 =
’ \/j:az(u)du o \/LZAGZ(U)du
V() t 1 r VO t 1 2
In(="-) + [ [r(u) - q(u) — - o*(w)]du In(= )+L0[f(u)—Q(U)—50 (u)]du
h41 = Vs : 2 h42 = Vs
| N | Vo ey
Vo (%) 4 [“Ir(u) = q(u) - L 62 u)]du
In( n(K7)+LO[ W) =g~ o(
h43 = 34 h4,4 - : t
’ \/ jttjoz(u)du \/ J,/o* (uydu

1 B T fcenae L S Y 4B L (symmetric matrix) > o =1 ;VI<i=j<n

ti 2
‘o (u)du o
F2 o0 pi=p= J‘— ; Vi<i<j<n

j:o"oz(u)du

53



FA% 5 WA EERIETY
Lk é’#&a‘%#&%ﬁﬁ I Bk AR F 5B R4 £ iE
B e B I RN AP S A & E BRG] on At o

4.1 n K B 74 é‘ﬁ#ﬁﬂfﬁ -l
SRR EER RS R E o d - BTk KT R 2 ATl

B fFEALY 0 A E R B 0 RROTE B R B i B A
BT R RERE M R A2 0 K A A E R RAT 2R

~["au)du ~[Mreuydu
C,(V,to):voe jto N(gl,l)_Kle LU N(hl,l)

—J.tlozq(u)du
CZ(V’tO):VOe Nz(gz,lﬂgZ,Z;pl,Z)

—J:r(u)du —J‘l:r(u)du
- Kze Nz(h2,19h2,2;101,2) - Kle N1(h2,1)

t t t t
e Y e o

T
\98]

C3(V’t0)

[} o .
:Voe N3{[93,i]3x]9[pi,j]3x3}_ K3e
—_[::r(u)du

—f:r(u)du
N3 <{[h&i ]3><l ’[pl,J ]3><3}

—J'(:r(u)du
- Kze Nz(h3,19h3,2;pl,2) - Kle N1(h3,1)

N =
TR e 5T ArTF
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.[ r(u)du
to

C3(V7to)=Voe7J;(;q(U) N {[g3|]3><1’ pi, J]3><3} ZK € Nm{[hm,i] ;[pi,j]mxm}

mx1

Vo Ki Ko K3 K4
=4 n=3 -2 n=1
e
to ti t ts ta
n=4 Cs Cs C Ci

CLV.t) =V + ™ {@@bﬁ@

—K4e_L°r(U)duN4{ [h4,i]4xl;[pi,j]4x4}_K3 _ r(U)du { [h‘“]”l [p”]m}

—J.tzr(u)du
to

-K,e Nz(h4,1’ h4,z§,01,2 )_ Kle_LO e Nl(h4,l)

IR I R gt

—J.qu(u)du 4 —J.:m r(u)du
C4(V>t0) =V0e ‘ N4{[g4,i]4x1;[pi,j]4x4} o Z Kme ’ Nm{[hm,i] ;[pi,j]mxm}
m=1

mx1

15w A S n R A > R F AR T AP B D S B IR o RBELIP o

L. B 28
G(V.1) ¥k ()il e
V(L) FTA LR (L))ol &
\71,n HeC (V,t)—K =0=xzpr F & & &4 % & (equivalent value) -
zZ ¥ g 2~ N(0)
Oniss S0k~ F iR o BEsBPERFRTFOgE-
R Y0k - FiB o BBSEEFEFSOhE-
Pij B8l ¥ j 2 B eap B % #ic(correlation coefficient)
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d AR NP R RS R EERIIAERL S BRF n KD RERA
HAM)PHES % n-1 K F 1§

ERR AR REnEEF RO FRK DLE -0 K &
FIAF & EH BT R A L A 2 B enBl T Ao B AT

Vo K . K K4 Kas Ks-2 K1 Ka
n=n n=n- n=4 n=3 n=2 n=1
to t t2 tn-4 tn-3 tn-2 tn-1 tn
Cn Cn-l """ C4 C3 CZ Cl
;51 F1RE
BEMOBMA BEMGEE

W4l s KRs1EEERRE

-1 B ORE R AL R R T
MR F R 1K T IR

MRE AT o L

Ki>%nkEHEE] €7 % E-
R AR OB R K M Sk BB ERELF -

Y

CiV,t)=max[0,C, (V,{)-K] (4.1)

FnRERREDA(LH)PRE T AR %Y 2 DR T BN G DITRY DA (L)
FlT N A
It‘r(u)du
C,\V,t,))=E*{e" max[0,C, _,(V,t)—-K|] |F}
Y
C,(\V,t)= eI j max[C, ,(V.t)-K,]f(z)dz (4.2)
1 22
FpFEREn=l FIn=4 f & K #3203 behB B > BX % n A 747 £ ER R
oAl 0 A AT

—f"q(U)du
Cn(V’tO):VOe ’ Nn{[gn,i]nxl;[pi,j]nxn}

" [ (43)
_Z—le 0 KmNm{[hn,i]mxl;[pi,j]mxm}
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;E'_\’-’ ’{E’?}\&%\'T‘F‘&r—r .
VO t; 1 2
ln(\7. )+ [r(u)—q(u)+50 (u)]du
gn,i = - ,‘v’lSISn
\/j:o o (u)du
VO t; 1 2
ln(\7_ )+, [r(U)—Q(U)—EO" (u)]du
h = Yin vi<i<n

n,i

\/j:o o’ (u)du

RRA S > SR BERRLLBEAFRFL ARG HRE - 7 BXF
A 0§ @ (equivalent asset price) 2 " C L (V,t)-K =0, 2 @enF 2 4 @ o & KEHE

g E R BT

Vi,n:{ Kn;l";"_i:nF~E
5 6.Cy (V) — K, =0 d s pen® 4§ & » VI<i<n

10 B O foehdE L S SR Y 4B (symmetric matrix) c T o= oy 0 2
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42 (VDK A FIH £ SR

P SERTER N KA f BB AR T 250 0 R R AT
ST i T o 1Y BB AR 0 B n A A & BTN A S 2 iR T
HEntl A S EHEEaER A

S0k EBEAY L5 S43) 0 wamh () K E BB EF Y 0 ER R
B BEE R L2 R DR ER D A9 R H(K) TR ] R E R
A A A ()i B e &

Cn+1(vat1) = max[(),Cn(V,tl) - Kl]

R 2 ARBY o Bt EEREITRY A EFREFET AT S

- tlr(u du
C..\V.t)=E *{e Jrw max[0,C, (V,t) - K] |F}

t"‘—i'_l',( )
- ‘lr u)du
Cn+](vat0) i '[‘0 H J.jooo maX[O’Cn(\/atl)_ Kl]f(z)dz (44)
1 f@3)Bd- BREEFRR 7 EC Nt E > 4o 4
- I"”q(u)du
CoV) =V " N g, il T
noo_ !mﬂr(u)
- Ze J-‘l m+1 {[hn i *1]m><17[p| J*l]mxm}
m-1 (4.5)
#4518~ 58 (44) > TR
Cn+l(v9t0)
—J‘:Mq(u)du
—J."r(u)du - V(tl)e Nn{[gn,i,*l]nxl;[pi,j,*l]nxn}_
=e ™ [© maxq0, " [ - K, tf(z)dz
mZ:le ‘ I'<m+lN {[hn,i,*]]mxl;[pi,j,*l]mxm} (46)

M A e i R BB AR (3.7) T

j [r(-a—o* ldu+2,[{1 o> (weu

V(t)=V,e

EVinn 2 C(V,t)-K=0 2 2@mhfF 25 BV g BEe g C (V1)K == o (ntl)
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BB 70AF & EH G 5 B P (in-the-money) » 3%E #H 1 1 § AT o (nt])f 5 74

LES S R S ER

V‘““) e - -2 o' @du+ 2 oWy

ln(— Yy )+f [r(u)—- Q(U)—*Cf (u)]du

7 > _ 1n+1
\/jt:o—z(u)du
£
ln(_0 )+j [r(u)— q(u)——a (W]du
hn+11 1n+1
\/jt;az(u)du
Bl

V()W i < 2)—h

n+1,1

Al X (4.6)F AT &

Cn+1(V t )
_ ([ r(u)du ( 1
J.h +1,1 V(t ) l n{[gn,i,*l]nxl;[pi,j,*l]nxn}f(Z)dz
- : r(u)du j‘"‘* r(u)du

[ KN 0, T sL20 o | F (2012

_e K, f(2)dz

_hn+1 1

m:l

A BN @) A A 2 BN K
¥ - s

Mq(u)du
J;I Nn{[gn,i,*l]nx];[pnj?*l]nxn}f(Z)dz

j (u)duJ_ (z [fio? (u)du)z
hn 11

#ez,=z- [Jlo’(Wdu 5 dz, =dz &~ 158
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J”“jh V(t)e

Nn {[gn,i,*l]nxl;[pi,j,*l]nxn }dZ

A
v

4.7

(4.8)



EHATABBRL 5 -h,, Lot Wdu =—(h,,,, +y [l o Wdu) =g,

He o,

ln(V Yo )+ I [r(u)—q(u)+— a(U)]

gn+1,1 o= t (49)
\/jto‘az(u)du
VA NN L AL AT R G
[ aww e L)’
qudu eco  ——(z,
VOe ’ J_ge ? Nn{ [gn,i,*l]nxl;[pi,j,*l]nxn }dzz
_;'E! =B
1(0”1))+f'rao qu) +— o-wﬂdu
Onix = Ll ; VI<i<n
jt o’ (u)du
In(— ; 1)+j Tr(u)—qu) += o-(u)]du+j [r(u)— q(u)——o- (u)]du+z\/fo-(u)du

#-2,=2—/[l o?(u)du
) 1n(\7 )+j" r(u)— q(u)+ o (u)] du+zz1/j *(u)du

i+1,n+1
\/E‘ O'Z(U)du

Beh 3 A ek 6” (u)dy

\/j:l ‘o (U)du

1Il(v )+f” r(u)— Q(U)+ o’ (u)]du /f‘ *(u)du
i+1,n+1 22
B \/j" o’ (u)du " \/j ‘o (U)du
\/f‘*‘az(u)du

NN OLT

. Jietwdu O
T reed | eV

60



AL VISisn, g T FEES

Opiv = gn+1|+1+zzp1|+1 (4.10)
\/1 - P |+1

B (410018 » F - FRA A S

J‘:n” q(u)du
0
Ve

J‘°° efi(ZZ) N Oniin T 22P1in
Oni11 n 1 2
~ Plin -

Beis B oAp M Tl 17 B2 R E R AR EARAT

Q[Pi,j’*l]nxn de

"

|+1 j+1 Qn+l 1|+1Q n+1 L1, j+l

n
Pijs1 = n
\/1 n+1 1|+1)Z\/1 n+1 L1, j+1

’-"'—i- V]

Q{n+1},i+l,j+l
Q{n},i,j \/1 _( n+1 |+1)2 \/1 n+1 LL j+] | Q{n+l},1,i+1Q{n+l},l,j+1

VI ot wdy | ['o? (uydu 1 [e’wdu = |['o’Wdu | ['o?(u)du
= =0 A + 0 0

\/EM o (U)du f‘*‘ o (u)du j:"” o (u)du jt:‘ o (u)du fﬂ"*‘ o (u)du

_|"”0' (u)du Itla (u)du
\/j'“a (u)du\/f‘“a (u)du \/j o (u)du\/j "o (u)du
jtu'“a (u)du
) \/jtto‘ o’ (u)du \/fo‘“ o’ (u)du

’J‘:m GZ(U)dU
=1—=pi+l,j+1 ;Vi<i<j<n
Vo (uydu

4.11)
BoX o B RS A T A AT
" 2
'fmn "q(u)du - *1(12) gn+1,i+l + Z2pl,i+1 .
Voe J—gnme ’ Nn 2 ’[pi,j,*l]nxn d22
1- pl,i+l nxd
V J‘[‘Omlq(u)du N {[ ] .[ ] }
- oe n+l gn+l,i (n+1)x1° pi,j (n+1)x(n+1) (412)
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Ti\4
Py
&

I

- r(u)du —I mHr(u)du

I s Km+1 Nm{ [hn,i,*l]mxl;[pi,j,*l]mxm }f (Z)dZ

m:l

- +r(u)du
- J P jt KmHNm{ [hn,i,*l]mXI;[pi,j,*l]mxm}f (z)dz

m:l

a4 [ ) -9 - o W

h_ — i+1,n+1 : V1§|§n

\/J:i+l o2(u)du

)+j [r(u)— q(u)——a ()] du+j [r(u)— q(u)——a (U)]du + 2 /j o (u)du
\/.[”'az(u)du
(\>/|+1n+1) j [r(u)- q(u)——a ()] du+z‘/J'a (u)du
/J:”laz(u)du
%Qé\bﬂkﬁwhmyfwmu
1n(fvﬁ)+r”‘[r(u)—q(u)—laz(u)]du ﬁ
Viina 0 2 47 '[ (Wau

0 ’J‘:]Hl O-Z(U)du 1 :01 02 (U)du \/172
2l ) = -—— = —Piis
J Jit e (uydu [ o (uydu Li+1

S0 Vi<i<n, h L, TOERE

ln(

i+1,n+1

Nt + 20
h, . =— A (4.13)
\ll_Pl,mz

B¥ % A N T LA A

-\-x\q.

I
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1 e+
-7 ’J.tom r(du hn+l i T 2P0

o 1 5
B —e? e Km+1Nm [—]mx];[pi+] j+ ]mxm dz
I P m i+l

. i[:;“”r(u)du hn+ it tip i+
= Z—le Km le+1 [%](mﬂ)ﬂ ’[IDIJ ](m+l)><(m+1)
n+l i;mr(u)du )
— m:2e KmNm{[hnH,i]mxp[pi,j]mxm} (414)
= WA
raau Jyra
e [0 Kf@dz=Ke™  Nih,,) (4.15)
BE(412) > (414)2 (415 @ Pl (nt1) K B 714 £ B JFEER 250 0 4o
Il:'“q(u)du
Cn+l (V ’tO) :Voe N n+l { [g n+li ](n+1)><l 5 [pi,j ](n+l)x(n+l) }_
nel =™ reu)du [Mrwa
ze LO KmNm{ [hn+l,i]mx1;[pi,j,*1]mxm} K e I Nl(hﬂﬂ,l)

m=2
# @:Eﬁ??‘/é 1 —\ s —fqu (n+1)/é] }ff.;l )g‘é‘, ﬁ%g;f_,% ;};t ) 18 ‘R.Jﬁ—;j—l—_.‘%ﬁ nﬁi ]f’g,}l]
WEEBRREINE & e SPAIIFLEBE=FHAUT 27407

[ aquau o ["rw
Cn(vato):VOe 0 Nn{[gn,i]nxl;[pi,j]nxn}_ze ! KmNm{[hn,i]mxl;[pi,j]mxm}
m=1

VO i _ l 2
\7Ln)+Io [r(W)=a)+ o’ (Wdu

\/jt - :V1<i<n
t[:a (u)du

gn,i =

1n<\}’° )+ J;i[r(u)—q(u)—;a%u)]du

h . = LN :V1<i<n

™ \/j:o o?(u)du

No() m i RBndfih Gofadc p, 53 ShF2 il ik

Vi = { K, ;ti=np
FaC LMV -K=0x2pmahF a2 & Vi<i<n
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AC D Tl L
$5% FbUlAAT
P T ERE ST R TR AT 2 T o e MR KT R 5, 5 BA
WERFFTLAFT2ZA7F & EHBTFHART Dk b -
51 & &i(-)

BEFROPR G ERE A P F R KILRC AR T RE LR R
A BEARY R RG] wp e e o

511 ®#3+F
TREME AT R TR A BEFEA D DB o R ok R R
2 B pE AR AR e T & 51

BT [T FEET
Tymp EokE 2w £ (D) 10, 000 10, 000
kg | BIBE(E) 2 1.5
R [ wirdednn 98 103
21 E 99 104
w1 (E) 5 5
gk | Bk 98 103
S 102 107
FRGFRR YR 43.9 100

451 %1pehni

AR TR SRR R 1 ARG P AT £

5 B 9 - e - dafe
- 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107
10, 000CMD
7RI | 10, 000CHD
iitE 6, 4452 <
o 3,760 2 ¢ 5,795 2 ¢
By EF? | 6,990 2 =
i 5 1007 [ 1
= F | | 11,6452 <
B 6, 7792 | | [
2% 4 gnE | | 8, 6642 ¢

% 5-2 BME R aadlEe

TRGER W R G HEE A SR T R iR 2w
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& EH TR A T BIEY P hhe #3 F RAAEFTORT
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VFHENPY) [ P | FEs 0.1 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.2 0.21 0.22 0.23 0.24 0.25 0.26
1,827,440 | 3.99% 1.00% 1,661,102 | 1,661,545 | 1,662,305 | 1,663,458 | 1,665,063 | 1,667,159 | 1,669,770 | 1,672,911 | 1,676,585 | 1,680,790 | 1,685,518 | 1,690,759 | 1,696,497 | 1,702,717 | 1,709,399 | 1,716,524 | 1,724,069
1,773,944 | 4.14% 1.20% 1,617,787 | 1,618,193 | 1,618,894 | 1,619,967 | 1,621,467 | 1,623,437 | 1,625,901 | 1,628,875 | 1,632,365 | 1,636,369 | 1,640,881 | 1,645,892 | 1,651,388 | 1,657,353 | 1,663,770 | 1,670,618 | 1,677,879
1,722,315 | 4.30% 1.40% 1,575,849 | 1,576,219 | 1,576,867 | 1,577,863 | 1,579,267 | 1,581,118 | 1,583,444 | 1,586,260 | 1,589,575 | 1,593,388 | 1,597,695 | 1,602,487 | 1,607,751 | 1,613,473 | 1,619,636 | 1,626,221 | 1,633,208
1,672,476 | 4.46% 1.60% 1,535,232 | 1,535,570 | 1,536,168 | 1,537,094 | 1,538,406 | 1,540,146 | 1,542,341 | 1,545,008 | 1,548,157 | 1,551,789 | 1,555,900 | 1,560,483 | 1,565,527 | 1,571,017 | 1,576,937 | 1,583,270 | 1,589,996
1,624,358 | 4.61% 1.80% 1,495,892 | 1,496,202 | 1,496,752 | 1,497,613 | 1,498,840 | 1,500,475 | 1,502,546 | 1,505,073 | 1,508,064 | 1,511,524 | 1,515,449 | 1,519,834 | 1,524,667 | 1,529,935 | 1,535,624 | 1,541,715 | 1,548,191
1,577,893 | 4.77% 2.00% 1,457,783 | 1,458,066 | 1,458,573 | 1,459,373 | 1,460,520 | 1,462,056 | 1,464,011 | 1,466,404 | 1,469,247 | 1,472,543 | 1,476,291 | 1,480,487 | 1,485,119 | 1,490,176 | 1,495,642 | 1,501,503 | 1,507,739
1,533,016 | 4.93% 2.20% 1,420,859 | 1,421,117 | 1,421,585 | 1,422,328 | 1,423,400 | 1,424,843 | 1,426,688 | 1,428,955 | 1,431,657 | 1,434,797 | 1,438,377 | 1,442,392 | 1,446,833 | 1,451,687 | 1,456,942 | 1,462,581 | 1,468,588
1,489,664 | 5.08% 2.40% 1,385,079 | 1,385,314 | 1,385,745 | 1,386,435 | 1,387,437 | 1,388,794 | 1,390,535 | 1,392,683 | 1,395,250 | 1,398,243 | 1,401,663 | 1,405,506 | 1,409,763 | 1,414,425 | 1,419,477 | 1,424,905 | 1,430,692
1,447,779 | 5.24% 2.60% 1,350,399 | 1,350,614 | 1,351,011 | 1,351,652 | 1,352,588 | 1,353,863 | 1,355,506 | 1,357,541 | 1,359,982 | 1,362,835 | 1,366,102 | 1,369,781 | 1,373,864 | 1,378,341 | 1,383,199 | 1,388,425 | 1,394,002
1,407,304 | 5.40% 2.80% 1,316,785 | 1,316,981 | 1,317,347 | 1,317,942 | 1,318,817 | 1,320,015 | 1,321,566 | 1,323,494 | 1,325,814 | 1,328,534 | 1,331,657 | 1,335,179 | 1,339,096 | 1,343,396 | 1,348,069 | 1,353,101 | 1,358,476
1,368,183 | 5.55% 3.00% 1,284,196 | 1,284,374 | 1,284,711 | 1,285,263 | 1,286,081 | 1,287,206 | 1,288,671 | 1,290,498 | 1,292,704 | 1,295,298 | 1,298,282 | 1,301,655 | 1,305,413 | 1,309,545 | 1,314,041 | 1,318,887 | 1,324,069
1,330,366 | 5.71% 3.20% 1,252,597 | 1,252,759 | 1,253,069 | 1,253,582 | 1,254,346 | 1,255,404 | 1,256,786 | 1,258,518 | 1,260,616 | 1,263,089 | 1,265,942 | 1,269,174 | 1,272,779 | 1,276,750 | 1,281,077 | 1,285,745 | 1,290,742
1,293,801 | 5.87% 3.40% 1,221,953 | 1,222,101 | 1,222,386 | 1,222,862 | 1,223,576 | 1,224,570.] 11,225,875 | 1,227,517 | 1,229,512 | 1,231,871 | 1,234,599 | 1,237,695 | 1,241,156 | 1,244,973 | 1,249,137 | 1,253,635 | 1,258,454
1,258,443 | 6.02% 3.60% 1,192,229 | 1,192,364 | 1,192,626 | 1,193,068 | 1,193,735 | 1,194,669 | 1,195,901 | 1,197,458 | 1,199,356 | 1,201,606 | 1,204,215 | 1,207,182 | 1,210,505 | 1,214,175 | 1,218,183 | 1,222,519 | 1,227,168
1,204,243 | 6.18% 3.80% 1,163,395 | 1,163,517 | 1,163,759 | 1,164,168 | 1,164,792 | 1,165,669.] 1,166,833 | 1,168,309+ 1,170,115 | 1,172,262 | 1,174,758 | 1,177,602 | 1,180,792 | 1,184,322 | 1,188,182 | 1,192,361 | 1,196,847
1,191,160 | 6.34% 4.00% 1,135,419 | 1,135,531 | 1,135,753 | 1,136,133 | 1,136,715 | 1,137,540 | 1,138,639 | 1,140,039 | 1,141,757 | 1,143,807 | 1,146,194 | 1,148,921 | 1,151,985 | 1,155,380 | 1,159,098 | 1,163,128 | 1,167,457
1,159,151 | 6.49% 4.20% 1,108,272 | 1,108,374 | 1,108,578 | 1,108,930 | 1,109,475 | 15110,250 | 1,111,288 | 1,112,615 1,114,251 | 1,116,208 | 1,118,492 | 1,121,107 | 1,124,051 | 1,127,318 | 1,130,899 | 1,134,786 | 1,138,965
1,128,176 | 6.65% 4.40% 1,081,925 | 1,082,018 | 1,082,205 | 1,082,532 | 1,083,041 | 1,083,769 | 1,084,750 | 1,086,009 | 1,087,566 | 1,089,435 | 1,091,622 | 1,094,130 | 1,096,959 | 1,100,102 | 1,103,554 | 1,107,303 | 1,111,339
1,098,196 | 6.81% 4.60% 1,056,351 | 1,056,435 | 1,056,607 | 1,056,910 | 1,057,385 | 1,058,070 | 1,058;997:171;060,192 | 1,061,674 | 1,063,459 | 1,065,553 | 1,067,959 | 1,070,678 | 1,073,704 | 1,077,031 | 1,080,648 | 1,084,546
1,069,174 | 6.96% 4.80% 1,031,523 | 1,031,600 | 1,031,758 | 1,032,039 | 1,032,483 | 1,033,127 | 1,034,003 | 1,035,137 | 1,036,549 | 1,038,253 | 1,040,259 | 1,042,568 | 1,045,182 | 1,048,096 | 1,051,303 | 1,054,794 | 1,058,560
1,041,075 | 7.12% 5.00% 1,007,418 | 1,007,487 | 1,007,633 | 1,007,893 | 1,008,308 | 1,008,913 | 1,010,817 | 1,012,163 | 1,012,163 | 1,013,791 | 1,015,712 | 1,017,930 | 1,020,443 | 1,023,249 | 1,026,342 | 1,029,713 | 1,033,351
1,013,865 | 7.28% 5.20% 984,008 | 984,070 | 984,204 | 984,446 | 984,833 | 985,403 | "986,185 | © 987,207 | 988,489 | 990,046 | 991,887 | 994,016 | 996,433 | 999,137 | 1,002,120 | 1,005,374 | 1,008,891
987,511 | 7.43% 5.40% 961,271 | 961,328 | 961,451 | 961,675 | 962,037 | 962,573 | 963,312 964,283 | 965,505 | 966,993 | 968,758 | 970.802 | 973,129 | 975,733 | 978,611 981,755| 985,154
961,982 | 7.59% 5.60% 939,184 | 939236 | 939,349 | 939,557 | 939,895 | 940,399 | 941,009 | 942,021 | 943,186 | 944.609 | 946,300 | 948265 | 950,504 | 953,014 | 955,792 958,829 | 962,116
937,249 | 7.75% 5.80% 917,728 | 917,775 917,879 | 918,071 | 918,388 | 918,861 | 919,523 920,400 | 921,511 | 922,872 | 924,494 | 926,382 | 928,538 | 930,958 | 933,639 | 936,574 | 939,753
913,282 | 7.90% 6.00% 896,879 | 896,921 | 897,016 | 897,195| 897,491 | 897,937 898,563 | 899,396 | 900,456 | 901,759 | 903,315 | 905,130 | 907,205 | 909,539 | 912,128 | 914,965 | 918,041
890,053 | 8.06% 6.20% 876,616 | 876,654 | 876,741 | 876907 | 877,184 | 877,604 | 878,197 878,988 | 880,000 | 881,247 | 882,740 | 884,485 | 886,484 | 888,736 | 891,236| 893979 896,955
867,537 | 8.22% 6.40% 856,923 | 856,958 | 857,038 | 857,192 | 857,451 | 857,846 | 858,408 | 859,161 | 860.127 | 861,321 | 862,754 | 864.432| 866,359 | 868,531 | 870,947 | 873599 | 876,480
845,708 | 8.37% 6.60% 834,778 | 834,810 | 834,884 | 835027 | 835270 | 835644 | 836,179 836,899 | 837.827| 838,977 840360 | 841,984 | 843,850 | 845957 | 848,302 | 850.879| 853,680
824,542 | 8.53% 6.80% 819,166 | 819,195| 819,263 | 819,395 819,621 | 819,972 | 820476 | 821,158 | 822,039 | 823,135| 824,457 | 826,012 827,801 | 829,826 | 832,082 | 834,565 | 837,266
804,014 | 8.69% 7.00% 801,068 | 801,094 | 801,156 | 801,279 801,491 | 801,822 | 802,299 | 802,949 | 803,791 | 804,841 | 806,111 | 807,608 | 809,334 | 811,289 | 813,471 | 815873 | 818,490
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SFEREWNPV)| SRR [ fEEREFIR 0.27 0.28 0.29 0.3 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.4 0.41 0.42 0.43
1,827,440 | 3.99% 1.00% 1,732,014 | 1,740,337 | 1,749,016 | 1,758,029 | 1,767,355 | 1,776,973 | 1,786,863 | 1,797,005 | 1,807,380 | 1,817,970 | 1,828,759 | 1,839,729 | 1,850,865 | 1,862,151 | 1,873,574 | 1,885,120 | 1,896,775
1,773,944 | 4.14% 1.20% 1,685,530 | 1,693,551 | 1,701,920 | 1,710,616 | 1,719,619 | 1,728,907 | 1,738,462 | 1,748,264 | 1,758,295 | 1,768,537 | 1,778,973 | 1,789,588 | 1,800,365 | 1,811,290 | 1,822,349 | 1,833,529 | 1,844,817
1,722,315 | 4.30% 1.40% 1,640,578 | 1,648,309 | 1,656,381 | 1,664,773 | 1,673,466 | 1,682,438 | 1,691,672 | 1,701,147 | 1,710,847 | 1,720,754 | 1,730,852 | 1,741,124 | 1,751,556 | 1,762,134 | 1,772,843 | 1,783,671 | 1,794,606
1,672,476 | 4.46% 1.60% 1,597,006 | 1,604,550 | 1,612,337 | 1,620,438 | 1,628,832 | 1,637,501 | 1,646,426 | 1,655,588 | 1,664,970 | 1,674,555 | 1,684,327 | 1,694,270 | 1,704,371 | 1,714,614 | 1,724,987 | 1,735,477 | 1,746,071
1,624,358 | 4.61% 1.80% 1,555,032 | 1,562,220 | 1,569,734 | 1,577,555 | 1,585,664 | 1,594,041 | 1,602,669 | 1,611,530 | 1,620,606 | 1,629,882 | 1,639,341 | 1,648,968 | 1,658,749 | 1,668,671 | 1,678,720 | 1,688,884 | 1,699,151
1,577,893 | 4.77% 2.00% 1,514,333 | 1,521,265 | 1,528,517 | 1,536,070 | 1,543,904 | 1,552,002 | 1,560,345 | 1,568,916 | 1,577,699 | 1,586,676 | 1,595,834 | 1,605,157 | 1,614,631 | 1,624,243 | 1,633,981 | 1,643,831 | 1,653,783
1,533,016 | 4.93% 2.20% 1,474,945 | 1,481,633 | 1,488,633 | 1,495,928 | 1,503,499 | 1,511,328 | 1,519,397 | 1,527,690 | 1,536,190 | 1,544,882 | 1,553,750 | 1,562,780 | 1,571,959 | 1,581,273 | 1,590,710 | 1,600,258 | 1,609,907
1,489,664 | 5.08% 2.40% 1,436,821 | 1,443,275 | 1,450,034 | 1,457,082 | 1,464,399 | 1,471,970 | 1,479,776 | 1,487,801 | 1,496,030 | 1,504,446 | 1,513,035 | 1,521,784 | 1,530,678 | 1,539,706 | 1,548,854 | 1,558,112 | 1,567,468
1,447,779 | 5.24% 2.60% 1,399,913 | 1,406,141 | 1,412,669 | 1,419,479 | 1,426,554 | 1,433,876 | 1,441,429 | 1,449,197 | 1,457,164 | 1,465,315 | 1,473,637 | 1,482,114 | 1,490,735 | 1,499,486 | 1,508,356 | 1,517,334 | 1,526,408
1,407,304 | 5.40% 2.80% 1,364,178 | 1,370,191 | 1,376,497 | 1,383,078 | 1,389,920 | 1,397,003 | 1,404,313 | 1,411,834 | 1,419,549 | 1,427,446 | 1,435,509 | 1,443,725 | 1,452,082 | 1,460,568 | 1,469,170 | 1,477,878 | 1,486,681
1,368,183 | 5.55% 3.00% 1,329,571 | 1,335,376 | 1,341,468 | 1,347,831 | 1,354,448 | 1,361,302 | 1,368,379 | 1,375,661 | 1,383,135 | 1,390,786 | 1,398,601 | 1,406,566 | 1,414,669 | 1,422,898 | 1,431,242 | 1,439,690 | 1,448,232
1,330,366 | 5.71% 3.20% 1,296,051 | 1,301,658 | 1,307,546 | 1,313,698 | 1,320,099 | 1,326,733 | 1,333,584 | 1,340,638 | 1,347,879 | 1,355,294 | 1,362,869 | 1,370,592 | 1,378,451 | 1,386,433 | 1,394,528 | 1,402,726 | 1,411,016
1,293,801 | 5.87% 3.40% 1,263,580 | 1,268,996 | 1,274,687 | 1,280,637 | 1,286,831 | 1,293,253 {1,299,887 | 1;306,720 | 1,313,738 | 1,320,925 | 1,328,270 | 1,335,760 | 1,343,383 | 1,351,128 | 1,358,983 | 1,366,939 | 1,374,986
1,258,443 | 6.02% 3.60% 1,232,116 | 1,237,349 | 1,242,851 | 1,248,607 | 1,254,602 | 1,260,820 | 1,267,246 | 1,273,867 | 1,280,669 | 1,287,638 | 1,294,761 | 1,302,026 | 1,309,422 | 1,316,937 | 1,324,562 | 1,332,285 | 1,340,098
1,224,243 | 6.18% 3.80% 1,201,626 | 1,206,683 | 1,212,004 | 1,217,573 | 1,223,376 | 1,229,398 | 1,235,624 | 1,242,041+| 1,248,635 | 1,255,392 | 1,262,302 | 1,269,351 | 1,276,528 | 1,283,823 | 1,291,224 | 1,298,723 | 1,306,310
1,191,160 | 6.34% 4.00% 1,172,073 | 1,176,962 | 1,182,108 | 1,187,498 | 1,193,117 | 1,198,950 | 1,204,983"] 1,211,204 | 1,217,597 | 1,224,152 | 1,230,856 | 1,237,696 | 1,244,662 | 1,251,744 ] 1,258,931 | 1,266,213 | 1,273,582
1,159,151 | 6.49% 4.20% 1,143,425 | 1,148,151 | 1,153,130 | 1,158,348 | 1,163,789 | 1,169,441 | 1,175,289} 1,181,320 |"1,187,521 | 1,193,880 | 1,200,385 | 1,207,024 | 1,213,787 | 1,220,664 | 1,227,643 | 1,234,717 | 1,241,876
1,128,176 | 6.65% 4.40% 1,115,648 | 1,120,219 | 1,125,037 | 1,130,088 | 1,135,359 | 1,140,836 | 1,146,505 | 1,152,354 | 1,158,370 | 1,164,541 | 1,170,854 | 1,177,300 | 1,183,867 | 1,190,545 | 1,197,325 | 1,204,197 | 1,211,153
1,098,196 | 6.81% 4.60% 1,088,712 | 1,093,133 | 1,097,796 | 1,102,688 | 1,107,795 | 1,113,104 | 1,118,601 | 1,124,274 | 1,130,111 | 1,136,100 | 1,142,229 | 1,148,488 | 1,154,866 | 1,161,353 | 1,167,940 | 1,174,618 | 1,181,378
1,069,174 | 6.96% 4.80% 1,062,587 | 1,066,865 | 1,071,379 | 1,076,118 | 1,081,067 | 1,086,213 | 1,091,545 | 1,097,049 | 1,102,714 | 1,108,527 | 1,114,479 | 1,120,557 | 1,126,753 | 1,133,056 | 1,139,457 | 1,145,947 | 1,152,519
1,041,075 | 7.12% 5.00% 1,037,246 | 1,041,385 | 1,045,757 | 1,050,348 | 1,055,145 | 1,060,135 | 1,065,307 | 1,070,648 | 1,076,147 | 1,081,792 | 1,087,572 | 1,093,476 | 1,099,496 | 1,105,621 | 1,111,842 | 1,118,151 | 1,124,541
1,013,865 | 7.28% 5.20% 1,012,658 | 1,016,665 | 1,020,899 | 1,025,348 | 1,029,998 | 1,034,839 | 1,039,857 | 1,045,041 | 1,050,380 | 1,055,861 | 1,061,476 | 1,067,213 | 1,073,063 | 1,079,016 | 1,085,064 | 1,091,199 | 1,097,412

987,511 | 7.43% 5.40% 988,800 992,679 996,780 | 1,001,092 | 1,005,602 | 1,010,298 | 1,015,168 | 1,020,201 | 1,025,385 | 1,030,710 | 1,036,165 | 1,041,740 | 1,047,426 | 1,053,213 | 1,059,094 | 1,065,060 | 1,071,103
961,982 | 7.59% 5.60% 965,643 969,400 973,375 977,555 981,929 936,486 991,213 996,100 | 1,001,135 | 1,006,308 | 1,011,609 | 1,017,028 | 1,022,556 | 1,028,183 | 1,033,902 | 1,039,705 | 1,045,584
937,249 | 7.75% 5.80% 943,168 946,806 950,658 954,712 958,956 963,378 967,968 972,714 977,605 982,632 987,785 993,053 998,428 | 1,003,901 | 1,009,464 | 1,015,109 | 1,020,829
913,282 | 7.90% 6.00% 921,346 924,872 928,606 932,538 936,656 940,949 945,406 950,016 954,769 959,655 964,664 969,786 975,014 980,337 985,750 991,243 996,809
890,053 | 8.06% 6.20% 900,157 903,573 907,194 911,008 915,005 919,173 923,503 927,982 932,601 937,351 942,221 947,203 952,288 957,468 962,734 968,080 973,499
867,537 | 8.22% 6.40% 879,581 882,893 886,404 890,105 893,985 898,033 902,239 906,592 911,083 915,701 920,437 925,283 930,231 935,271 940,397 945,601 950,876
845,708 | 8.37% 6.60% 856,697 859,920 863,339 866,944 870,723 874,667 878,766 883,009 887,386 891,888 896,506 901,231 906,056 910,971 915,970 921,045 926,190
824,542 | 8.53% 6.80% 840,178 843,291 846,597 850,084 853,743 857,563 861,535 865,649 869,894 874,263 878,746 883,334 888,020 892,796 897,654 902,587 907,590
804,014 | 8.69% 7.00% 821,313 824,333 827,541 830,927 834,481 838,194 842,055 846,055 850,185 854,435 858,797 863,263 867,825 872,475 877,206 882,011 886,884
1513 AAMEERBTRHUL P EFETREE (F)

86




FEENPY) IR SRR 044 0.45 0.46 0.47 0.48 0.49 0.5 0.51 0.52 0.53 0.54 0.55 0.56 0.57 0.58 0.59 0.6
1,827,440 | 3.99% 1.00% 1,908,529 | 1,920,368 | 1,932,283 | 1,944,263 | 1,956,297 | 1,968,378 | 1,980,495 [ 1,992,641 | 2,004,807 | 2,016,987 { 2,029,173 | 2,041,359 | 2,053,537 { 2,065,703 | 2,077,851 | 2,089,975 | 2,102,070
1,773,944 | 4.14% 1.20% 1,856,202 | 1,867,671 | 1,879,215 | 1,890,824 | 1,902,487 | 1,914,195 | 1,925,940 [ 1,937,715 | 1,949,510 | 1,961,319 [ 1,973,135 | 1,984,952 | 1,996,763 | 2,008,563 | 2,020,345 | 2,032,106 | 2,043,840
1,722,315 | 4.30% 1.40% 1,805,636 | 1,816,750 | 1,827,937 | 1,839,188 | 1,850,493 | 1,861,843 | 1,873,230 | 1,884,647 | 1,896,085 | 1,907,537 [ 1,918,997 | 1,930,459 | 1,941,915 | 1,953,362 | 1,964,793 | 1,976,203 | 1,987,588
1,672,476 | 4.46% 1.60% 1,756,759 | 1,767,531 | 1,778,374 | 1,789,281 | 1,800,241 | 1,811,247 | 1,822,289 [ 1,833,361 | 1,844,455 ] 1,855,563 [ 1,866,680 | 1,877,800 | 1,888,915 { 1,900,022 | 1,911,114 | 1,922,187 | 1,933,236
1,624,358 | 4.61% 1.80% 1,709,511 | 1,719,952 | 1,730,465 | 1,741,040 | 1,751,668 | 1,762,342 | 1,773,052 | 1,783,792 | 1,794,554 | 1,805,331 [ 1,816,118 | 1,826,908 | 1,837,694 | 1,848,473 | 1,859,239 | 1,869,986 | 1,880,712
1,577,893 | 4.77% 2.00% 1,663,826 | 1,673,949 | 1,684,144 | 1,694,400 | 1,704,709 | 1,715,062 | 1,725,453 | 1,735,873 | 1,746,315 | 1,756,773 | 1,767,241 | 1,777,713 | 1,788,183 | 1,798,646 | 1,809,097 | 1,819,531 | 1,829,944
1,533,016 | 4.93% 2.20% 1,619,645 | 1,629,462 | 1,639,350 | 1,649,298 | 1,659,299 | 1,669,345 | 1,679,427 | 1,689,538 | 1,699,673 | 1,709,824 [ 1,719,984 | 1,730,150 | 1,740,314 | 1,750,473 | 1,760,620 | 1,770,752 | 1,780,864
1,489,664 | 5.08% 2.40% 1,576,912 | 1,586,435 | 1,596,027 | 1,605,679 | 1,615,383 | 1,625,131 | 1,634,916 [ 1,644,731 | 1,654,568 | 1,664,422 1,674,287 | 1,684,158 | 1,694,027 | 1,703,892 | 1,713,747 | 1,723,587 | 1,733,409
1,447,779 | 5.24% 2.60% 1,535,570 | 1,544,809 | 1,554,116 | 1,563,482 | 1,572,900 | 1,582,362 | 1,591,861 [ 1,601,389 | 1,610,940 | 1,620,508 [ 1,630,088 | 1,639,673 | 1,649,259 | 1,658,841 | 1,668,413 | 1,677,972 | 1,687,514
1,407,304 | 5.40% 2.80% 1,495,570 | 1,504,535 | 1,513,567 | 1,522,659 | 1,531,801 | 1,540,987 | 1,550,209 | 1,559,461 | 1,568,736 | 1,578,029 | 1,587,333 | 1,596,644 | 1,605,956 | 1,615,264 | 1,624,564 | 1,633,852 | 1,643,124
1,368,183 | 5.55% 3.00% 1,456,858 | 1,465,559 | 1,474,327 | 1,483,153 | 1,492,029 | 1,500,949 | 1,509,905 [ 1,518,891 | 1,527,900 | 1,536,926 [ 1,545,965 | 1,555,011 | 1,564,058 | 1,573,103 | 1,582,140 | 1,591,167 | 1,600,177
1,330,366 | 5.71% 3.20% 1,419,389 | 1,427,836 | 1,436,348 | 1,444,918 | 1,453,538 | 1,462,201 | 1,470,900 [ 1,479,629 | 1,488,381 | 1,497,151 [ 1,505,934 | 1,514,724 | 1,523,516 | 1,532,307 | 1,541,091 | 1,549,864 | 1,558,623
1,293,801 | 5.87% 3.40% 1,383,115 | 1,391,317 | 1,399,583 | 1,407,907 | 1,416,279 | 1,424,695 |+ 1,433,146 | 1,441,627 | 1,450,131 | 1,458,653 [ 1,467,189 | 1,475,732 | 1,484,278 | 1,492,823 | 1,501,362 | 1,509,892 | 1,518,408
1,258,443 | 6.02% 3.60% 1,347,991 | 1,355,957 | 1,363,986 | 1,372,071 | 1,380,205 | 1,388,381 | 1,396,593 | 1,404,835.] 1,413,100 | 1,421,384 [ 1,429,680 | 1,437,985 | 1,446,294 | 1,454,602 | 1,462,905 | 1,471,199 | 1,479,481
1,224,243 | 6.18% 3.80% 1,313,976 | 1,321,713 | 1,329,513 | 1,337,369 | 1,345,273 | 1,353,219 | 1,361,200 { 1,369,211 |.1,377,245 | 1,385,298 { 1,393,364 | 1,401,439 | 1,409,519 | 1,417,598 | 1,425,672 | 1,433,739 | 1,441,795
1,191,160 | 6.34% 4.00% 1,281,030 | 1,288,546 | 1,296,126 | 1,303,759 | 1,311,441 | 1,319,165 | 1,326,923 | 1,334,711 1,342,522 | 1,350,353 [ 1,358,197 | 1,366,050 | 1,373,907 { 1,381,765 | 1,389,620 | 1,397,467 | 1,405,304
1,159,151 | 6.49% 4.20% 1,249,112 | 1,256,416 | 1,263,782 | 1,271,202 | 1,278,669 | 1,286,178 | 1,293,721 | 1,301,294 | 1,308,890 | 1,316,505 { 1,324,134 | 1,331,773 | 1,339,416 | 1,347,061 | 1,354,703 | 1,362,338 | 1,369,963
1,128,176 | 6.65% 4.40% 1,218,185 | 1,225,285 | 1,232,445 | 1,239,658 | 1,246,918 | 1,254,219 | 1,261,555 | 1,268,920 | 1,276,308 | 1,283,716 [ 1,291,137 | 1,298,569 | 1,306,006 | 1,313,444 | 1,320,880 | 1,328,310 | 1,335,731
1,098,196 | 6.81% 4.60% 1,188,213 | 1,195,115 | 1,202,076 | 1,209,090 | 1,216,150 | 1,223,251 | 1,230,386-f 1,237,550 | 1,244,738 | 1,251,945 [ 1,259,166 | 1,266,397 | 1,273,634 | 1,280,873 | 1,288,111 | 1,295,343 | 1,302,566
1,069,174 | 6.96% 4.80% 1,159,163 | 1,165,874 | 1,172,643 | 1,179,465 | 1,186,332 | 1,193,239 | 1,200,180 | 1,207,151 1,214,144 | 1,221,157 { 1,228,185 | 1,235,223 | 1,242,267 | 1,249,313 | 1,256,358 | 1,263,399 | 1,270,432
1,041,075 | 7.12% 5.00% 1,131,002 | 1,137,528 | 1,144,112 | 1,150,747 | 1,157,428 | 1,164,148 1,170,902 | 1,177,685 | 1,184,492 | 1,191,317 | 1,198,157 | 1,205,008 | 1,211,866 | 1,218,726 | 1,225,585 | 1,232,441 | 1,239,289
1,013,865 | 7.28% 5.20% 1,103,696 | 1,110,043 | 1,116,448 | 1,122,904 | 1,129,405 | 1,135,944 | 1,142,517 1,149,119 | 1,155,744 | 1,162,389 [ 1,169,048 | 1,175,718 | 1,182,395 | 1,189,075 | 1,195,755 | 1,202,432 | 1,209,102

987,511 | 7.43% 5.40% 1,077,215 ] 1,083,391 | 1,089,623 | 1,095,905 | 1,102,232 ] 1,108,596 | 1,114,995 | 1,121,421 | 1,127,872 | 1,134,341 { 1,140,825 | 1,147,320 | 1,153,823 | 1,160,329 | 1,166,835 | 1,173,339 | 1,179,837
961,982 | 7.59% 5.60% 1,051,531 | 1,057,541 | 1,063,605 [ 1,069,720 | 1,075,878 | 1,082,074 | 1,088,303 [ 1,094,560 | 1,100,841 | 1,107,141 { 1,113,457 | 1,119,783 | 1,126,117 | 1,132,454 | 1,138,793 | 1,145,129 | 1,151,459
937,249 | 7.75% 5.80% 1,026,616 | 1,032,465 | 1,038,368 | 1,044,320 | 1,050,316 | 1,056,349 | 1,062,414 | 1,068,508 | 1,074,625 | 1,080,762 [ 1,086,913 | 1,093,076 | 1,099,246 | 1,105,421 | 1,111,597 | 1,117,771 | 1,123,940
913,282 | 7.90% 6.00% 1,002,442 | 1,008,135 | 1,013,883 [ 1,019,678 | 1,025,516 | 1,031,391 | 1,037,299 [ 1,043,234 | 1,049,193 | 1,055,171 { 1,061,164 | 1,067,169 | 1,073,181 { 1,079,199 | 1,085,217 | 1,091,235 | 1,097,248
890,053 [ 8.06% 6.20% 978,982 984,525 990,122 995,765 | 1,001,451 | 1,007,174 | 1,012,928 | 1,018,711 [ 1,024,516 | 1,030,341 | 1,036,181 | 1,042,033 | 1,047,892 | 1,053,757 | 1,059,624 | 1,065,489 | 1,071,351
867,537 [ 8.22% 6.40% 956,215 961,613 967,063 972,560 978,099 983,674 989,281 994,915 | 1,000,572 | 1,006,248 | 1,011,940 | 1,017,644 [ 1,023,356 | 1,029,073 | 1,034,792 | 1,040,511 [ 1,046,226
845,708 | 8.37% 6.60% 931,398 936,663 941,980 947,342 952,745 958,183 963,653 969,150 974,669 980,207 985,760 991,325 996,898 | 1,002,476 | 1,008,056 | 1,013,636 | 1,019,213
824,542 | 8.53% 6.80% 912,655 917,776 922,948 928,166 933,425 938,719 944,044 949,396 954,771 960,165 965,574 970,996 976,426 981,862 987,300 992,739 998,175
804,014 [ 8.69% 7.00% 891,818 896,808 901,848 906,933 912,058 917,218 922,409 927,627 932,868 938,127 943,402 948,689 953,985 959,287 964,592 969,897 975,200
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FPYIE SRR

NPV PR (EERRAER
0.1 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.2 0.21 0.22 0.23 0.24 0.25
6,619,933 | 3.99% 1.00% 5,706,122 | 5,739,607 | 5,776,792 | 5,817,408 | 5,861,202 | 5,907,932 | 5,957,376 | 6,009,324 | 6,063,578 | 6,119,949 | 6,178,256 | 6,238,325 | 6,299,988 | 6,363,084 | 6,427,458 | 6,492,963
6,420,204 | 4.14% 1.20% 5,576,084 | 5,606,502 | 5,640,601 | 5,678,118 | 5,718,800 | 5,762,411 | 5,808,727 | 5,857,540 | 5,908,652 [ 5,961,877 | 6,017,034 [ 6,073,950 [ 6,132,461 [ 6,192,406 [ 6,253,633 | 6,315,996
6,227,617 | 4.30% 1.40% 5,487,649 | 5,515,023 | 5,546,002 | 5,580,347 | 5,617,822 | 5,658,206 | 5,701,284 | 5,746,857 | 5,794,733 | 5,844,730 | 5,896,670 [ 5,950,383 [ 6,005,706 [ 6,062,482 [ 6,120,558 | 6,179,790
6,041,882 | 4.46% 1.60% 5,381,224 | 5,405,876 | 5,434,061 | 5,465,561 | 5,500,156 | 5,537,633 | 5,577,788 | 5,620,425 | 5,665,358 | 5,712,408 | 5,761,401 [ 5,812,169 | 5,864,551 [ 5,918,392 [ 5,973,541 | 6,029,857
5,862,726 | 4.61% 1.80% 5,276,607 | 5,298,748 | 5,324,338 | 5,353,180 | 5,385,072 | 5,419,813 | 5,457,208 | 5,497,069 | 5,539,215 | 5,583,471 | 5,629,666 [ 5,677,635 | 5,727,221 [ 5,778,269 | 5,830,632 [ 5,884,171
5,680,884 | 4.77% 2.00% 5,173,751 | 5,193,585 | 5,216,769 | 5,243,133 | 5,272,494 | 5,304,663 | 5,339,457 | 5,376,696 | 5,416,205 [ 5,457,812 | 5,501,353 [ 5,546,665 [ 5,593,592 [ 5,641,984 [ 5,691,695 | 5,742,589
5,523,105 | 4.93% 2.20% 5,072,622 | 5,090,341 | 5,111,302 | 5,135,361 | 5,162,354 | 5,192,110 | 5,224,456 | 5,259,221 | 5,296,236 | 5,335,336 | 5,376,359 | 5,419,148 | 5,463,550 | 5,509,416 | 5,556,605 | 5,604,979
5,362,148 | 5.08% 2.40% 4,973,187 | 4,988,977 [ 5,007,888 | 5,029,807 [ 5,054,590 | 5,082,084 | 5,112,128 | 5,144,561 [ 5,179,220 | 5,215,948 | 5,254,586 | 5,294,982 | 5,336,985 | 5,380,450 | 5,425,239 | 5,471,216
5,206,783 | 5.24% 2.60% 4,875,419 | 4,889,452 [ 4,906,480 | 4,926,415 [ 4,949,141 | 4,974,518 | 5,002,401 [ 5,032,637 [ 5,005,073 | 5,099,557 | 5,135,937 | 5,174,063 | 5,213,789 | 5,254,973 | 5,297,479 | 5,341,175
5,056,790 | 5.40% 2.80% 4,779,294 | 4,791,735 | 4,807,034 | 4,825,138 [ 4,845,949 | 4,869,349 | 4,895,203 | 4,923,373 [ 4,953,713 | 4,986,077 | 5,020,319 | 5,056,294 | 5,093,859 | 5,132,877 | 5,173,213 | 5,214,739
4911,957 | 5.55% 3.00% 4,684,791 | 4,695,792 | 4,709,511 | 4,725,925 [ 4,744,959 | 4,766,513 | -4.790,468 [ 4,816,696 [ 4,845,060 | 4,875,423 | 4,907,642 | 4,941,579 | 4,977,096 | 5,014,056 | 5,052,330 | 5,091,791
4,772,084 | 5.71% 3.20% 4,591,882 | 4,601,585 | 4,613,863 | 4,628,721 | 4,646,108 | 4,605,943 | 4,688,121 | 4,712,526 | 4,739,031 | 4,767,505 | 4,797,813 [ 4,829,821 | 4,863,394 [ 4,898,402 [ 4,934,717 [ 4,972,215
4,636,977 | 5.87% 3.40% 4,500,590 | 4,509,126 | 4,520,094 | 4,533,522 | 4,549,385 |+ 4,567,619:|4;588;136 | 4,610,831 | 4,635,586 | 4,602,278 | 4,690,780 | 4,720,961 | 4,752,693 | 4,785,848 | 4,820,301 [ 4,855,933
4,506,451 | 6.02% 3.60% 4,410,862 | 4,418,354 | 4,428,131 | 4,440,250 | 4,454,7057] 4,471,453 | 4,490,419 | 4,511,511 [ 4,534,622 | 4,559,636 | 4,586,432 | 4,614,880 | 4,644,873 | 4,676,270 | 4,708,956 | 4,742,813
4,380,330 | 6.18% 3.80% 4,322,698 | 4,329,257 | 4,337,957 | 4,348,877 | 4,362,035 | 4,377,403 | 4,394,923 | 4,414,515 [ 4,436,082 | 4,459,515 | 4,484,702 | 4,511,522 | 4,539,857 | 4,569,587 | 4,600,595 | 4,632,767
4,258,444 | 6.34% 4.00% 4,236,090 | 4,241,818 | 4,249,545 | 4,259,371 | 4,271,334 | 4,285,424 | 4,301,598 | 4,319,786 [ 4,339,903 | 4,361,850 | 4,385,518 | 4,410,795 | 4,437,566 | 4,465,716 | 4,495,131 | 4,525,702
4,140,631 | 6.49% 4.20% 4,151,027 | 4,156,018 | 4,162,869 | 4,171,698 | 4,182,563 | 4,195,470-| 4,210,390 | /4,227,268 | 4,246,026 | 4,266,574 | 4,288,810 [ 4,312,629 [ 4,337,920 [ 4,364,573 | 4,392,477 | 4,421,526
4,026,735 | 6.65% 4.40% 4,067,492 | 4,071,832 | 4,077,894 | 4,085,817 | 4,095,674 4,107,488 | 4,121,244 | 4,136,898 | 4,154,383 | 4,173,616 | 4,194,504 [ 4,216,946 | 4,240,837 [ 4,266,071 | 4,292,542 | 4,320,145
3,916,609 | 6.81% 4.60% 3,985,483 | 3,989,247 | 3,994,604 | 4,001,704 | 4,010,637 | 4,021,443 | 4,034,118 | 4,048,630 | 4,064,922 | 4,082,921 | 4,102,539 | 4,123,681 | 4,146,249 [ 4,170,139 | 4,195,250 [ 4,221,481
3,810,108 | 6.96% 4.80% 3,904,989 | 3,908,247 | 3,912,971 | 3,919,326 | 3,927,415 | 3,937,290 | 3,948,963 | 3,962,411 | 3,977,588 | 3,994,428 | 4,012,850 [ 4,032,767 | 4,054,083 [ 4,076,701 [ 4,100,523 | 4,125,452
3,707,097 | 1.12% 5.00% 3,825,996 | 3,828,810 | 3,832,971 | 3,838,651 | 3,845,969 | 3,854,988 | 3,865,733 | 3,878,190 | 3,892,324 | 3,908,077 | 3,925,374 [ 3,944,135 | 3,964,269 [ 3,985,683 | 4,008,283 [ 4,031,975
3,607,445 | 1.28% 5.20% 3,748,494 | 3,750,919 | 3,754,577 | 3,759,650 | 3,766,264 | 3,774,496 | 3,784,381 | 3,795,918 | 3,809,077 | 3,823,810 | 3,840,050 [ 3,857,721 | 3,876,738 [ 3,897,013 [ 3,918,454 [ 3,940,973
3,511,026 | 7.43% 5.40% 3,672,474 | 3,674,561 | 3,677,772 | 3,682,297 | 3,688,270 | 3,695,780 | 3,704,870 | 3,715,550 | 3,727,800 | 3,741,578 | 3,756,824 | 3,773,468 | 3,791,430 | 3,810,627 | 3,830,971 | 3,852,377
3,417,720 | 7.59% 5.60% 3,597,922 | 3,599,714 | 3,602,530 | 3,606,561 | 3,611,952 | 3,618,799 | 3,627,155 | 3,637,040 | 3,648,441 | 3,661,324 | 3,675,637 [ 3,691,313 | 3,708,280 [ 3,726,457 | 3,745,762 [ 3,766,111
3,327,412 | 1.75% 5.80% 3,524,826 | 3,526,362 | 3,528,828 | 3,532,417 | 3,537,279 | 3,543,518 | 3,551,197 | 3,560,344 | 3,570,953 | 3,582,999 | 3,596,435 [ 3,611,201 | 3,627,228 [ 3,644,441 [ 3,662,761 | 3,682,108
3,239,990 |  7.90% 6.00% 3,453,169 | 3,454,484 | 3,456,640 | 3,459,833 | 3,464,215 | 3,469,898 | 3,476,953 | 3,485,415 | 3,495,288 | 3,506,550 | 3,519,163 [ 3,533,072 | 3,548,213 [ 3,564,515 [ 3,581,902 [ 3,600,299
3,155,350 | 8.06% 6.20% 3,382,945 | 3,384,068 | 3,385,952 | 3,388,789 | 3,392,737 | 3,397,912 | 3,404,392 | 3,412,220 | 3,421,406 | 3,431,936 | 3,443,777 [ 3,456,880 | 3,471,184 [ 3,486,625 [ 3,503,129 | 3,520,625
3,073,388 | 8.22% 6.40% 3,314,133 | 3,315,091 | 3,316,735 | 3,319,255 | 3,322,810 | 3,327,521 | 3,333,472 | 3,340,713 | 3,349,260 | 3,359,106 | 3,370,223 | 3,382,567 | 3,396,083 | 3,410,709 | 3,426,378 | 3,443,019
2,994,008 | 8.37% 6.60% 3,246,715 | 3,247,532 | 3,248,966 | 3,251,203 | 3,254,402 | 3,258,690 | 3,264,155 | 3,270,852 | 3,278,805 | 3,288,011 | 3,298,449 | 3,310,080 | 3,322,854 | 3,336,711 | 3,351,589 | 3,367,420
2,917,116 | 8.53% 6.80% 3,180,682 | 3,181,377 | 3,182,627 | 3,184,611 | 3,187,491 | 3,191,392 | 3,196,410 | 3,202,605 | 3,210,005 | 3,218,615 | 3,228,417 | 3,239,377 | 3,251,450 | 3,264,581 | 3,278,710 | 3,293,774
2,842,621 | 8.69% 7.00% 3,115993 | 3,116,584 | 3,117,672 | 3,119,433 | 3,122,023 | 3,125,574 | 3,130,182 | 3,135912 | 3,142,799 | 3,150,852 | 3,160,058 [ 3,170,388 | 3,181,801 [ 3,194,247 | 3,207,667 | 3,222,003
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6,619,933 | 3.99% 1.00% 6,626,807 | 6,694,886 | 6,763,575 [ 6,832,761 | 6,902,338 | 6,972,208 | 7,042,278 | 7,112,462 | 7,182,678 | 7,252,852 | 7,322,915 | 7,392,801 | 7,462,450 | 7,531,807 | 7,600,820 | 7,669,443 | 7,737,631
6,420,204 | 4.14% 1.20% 6,443,582 | 6,508,548 | 6,574,138 [ 6,640,240 | 6,706,752 | 6,773,576 | 6,840,622 [ 6,907,803 | 6,975,043 | 7,042,266 | 7,109,404 | 7,176,395 | 7,243,179 | 7,309,702 | 7,375,913 | 7,441,766 | 7,507,218
6,227,617 | 4.30% 1.40% 6,301,181 | 6,363,086 | 6,425,640 | 6,488,734 [ 6,552,264 | 6,616,135 | 6,680,257 [ 6,744,545 | 6,808,923 | 6,873,316 | 6,937,658 [ 7,001,885 | 7,065,940 | 7,129,768 | 7,193,321 | 7,256,550 | 7,319,416
6,041,882 | 4.46% 1.60% 6,145,454 | 6,204,485 | 6,264,181 | 6,324,435 [ 6,385,146 | 6,446,220 | 6,507,567 [ 6,569,105 | 6,630,758 | 6,692,453 | 6,754,123 [ 6,815,708 | 6,877,150 | 6,938,395 | 6,999,395 | 7,060,105 | 7,120,482
5,802,726 | 4.61% 1.80% 5,994,245 | 6,050,533 | 6,107,503 [ 6,165,048 | 6,223,069 | 6,281,472 | 6,340,170 [ 6,399,081 | 6,458,131 | 6,517,247 | 6,576,366 | 6,635,425 | 6,694,369 | 6,753,145 | 6,811,704 | 6,870,004 | 6,928,001
5,689,884 | 4.77% 2.00% 5,847,399 | 5,901,074 | 5,955,443 | 6,010,403 [ 6,065,856 | 6,121,709 | 6,177,877 [ 6,234,280 | 6,290,843 | 6,347,496 | 6,404,175 [ 6,460,820 | 6,517,376 | 6,573,791 | 6,630,017 | 6,686,011 | 6,741,732
5,523,105 | 4.93% 2.20% 5,704,775 | 5,755,957 | 5,807,847 | 5,860,341 [ 5,913,343 | 5,966,762 | 6,020,514 [ 6,074,521 | 6,128,708 | 6,183,007 | 6,237,355 [ 6,291,693 | 6,345,966 | 6,400,123 | 6,454,118 | 6,507,907 | 6,561,450
5,362,148 | 5.08% 2.40% 5,566,235 | 5,615,041 | 5,664,565 [ 5,714,707 | 5,765,370 | 5,816,466 | 5,867,911 [ 5,919,629 | 5,971,547 | 6,023,597 | 6,075,717 | 6,127,849 | 6,179,939 | 6,231,937 | 6,283,797 | 6,335,477 | 6,386,937
5,206,783 | 5.24% 2.60% 5,431,644 | 5,478,185 | 5,525,454 | 5,573,351 | 5,621,782 | 5,670,660 | 5,719,903 [ 5,769,435 | 5,819,185 | 5,869,085 | 5,919,076 [ 5,969,099 | 6,019,102 | 6,069,035 | 6,118,854 | 6,168,516 | 6,217,982
5,056,790 | 5.40% 2.80% 5,300,875 | 5,345,257 | 5,390,376 [ 5,436,132 | 5,482,433 | 5,529,194 | 5,576,334 | 5,623,778 | 5,671,456 | 5,719,302 | 5,767,257 | 5,815,264 | 5,863,271 | 5,911,230 [ 5,959,096 | 6,006,827 | 6,054,385
4,911,957 | 5.55% 3.00% 5,173,802 | 5,216,128 | 5,259,196 | 5,302,910 [ 5,347,179 | 5,391,919 | 5,437,050 [ 5,482,500 | 5,528,199 | 5,574,082 | 5,620,092 [ 5,666,171 | 5,712,269 | 5,758,339 | 5,804,336 | 5,850,220 | 5,895,952
4,772,084 | 5.71% 3.20% 5,050,299 | 5,090,665 | 5,131,779 [ 5,173,545 | 5,215,875 | 5,258,686 | 5,301,901 |. 5,345,446 | 5,389,253 | 5,433,261 | 5,477,411 | 5,521,647 | 5,565,920 | 5,610,183 | 5,654,393 | 5,698,508 | 5,742,493
4,636,977 5.87% 3.40% 4,930,278 | 4,968,777 [ 5,008,027 | 5,047,935 | 5,088,415 | 5,129,385 5,170,768 | 5,212,493 | 5,254,494 | 5,296,708 [ 5,339,079 | 5,381,553 | 5,424,080 | 5,466,614 | 5,509,112 | 5,551,536 | 5,593,848
4,506,451 | 6.02% 3.60% 4,813,601 | 4,850,321 [ 4,887,795 | 4,925,932 | 4,964,647 | 5,003,859 | 5,043;493 | 5,083,480 | 5,123,754 | 5,164,255 [ 5,204,926 | 5,245,714 | 5,286,571 | 5,327,451 | 5,368,312 | 5,409,116 | 5,449,826
4,380,330 | 6.18% 3.80% 4,700,170 | 4,735,196 [ 4,770,977 | 4,807,425 | 4,844,455 | 4,881,990 [ 4,919,955] 4,958,281 | 4,996,906 | 5,035,768 [ 5,074,814 | 5,113,990 | 5,153,248 [ 5,192,546 | 5,231,840 | 5,271,093 | 5,310,270
4,258,444 | 6.34% 4.00% 4,589,884 | 4,623,296 | 4,657,464 | 4,692,301 | 4,727,724 | 4,763,657 | 4,800,028 |- 4,836,769 |.4,873,817 | 4,911,113 [ 4,948,604 | 4,986,238 | 5,023,968 [ 5,061,751 | 5,099,545 | 5,137,314 | 5,175,022
4,140,631 | 6.49% 4.20% 4,482,645 | 4,514,520 [ 4,547,151 | 4,580,451 | 4,614,342 | 4,648,746 | 4,683,595 | 4,718,820 |14,754,362 | 4,790,161 [ 4,826,165 | 4,862,325 | 4,898,592 | 4,934,925 | 4,971,284 | 5,007,631 | 5,043,933
4,026,735 | 6.65% 4.40% 4,378,351 | 4,408,763 | 4,439,929 | 4,471,765 | 4,504,193 | 4,537,138 |1 4,570,533} 4,604,311 | 4,638,412 | 4,672,781 | 4,707,364 | 4,742,112 | 4,776,980 [ 4,811,925 | 4,846,909 | 4,881,895 | 4,916,850
3,916,609 | 6.81% 4.60% 4,276,916 | 4,305,935 [ 4,335,705 | 4,366,145 | 4,397,177 | 4,428,730 4,460,737 | 4,493,132"| 4,525,857 | 4,558,857 | 4,592,081 | 4,625,479 | 4,659,007 [ 4,692,625 | 4,726,292 | 4,759,975 | 4,793,639
3,810,108 | 6.96% 4.80% 4,178,252 | 4,205,944 | 4,234,384 | 4,263,493 | 4,293,194 | 4,323,418 | 4,354,098 | 4,385,173 | 4,416,583 | 4,448,274 [ 4,480,197 | 4,512,304 | 4,544,550 | 4,576,896 | 4,609,304 | 4,641,737 | 4,674,165
3,707,097 | 7.12% 5.00% 4,082,271 | 4,108,700 [ 4,135,873 | 4,163,712 | 4,192,143 | 4,221,099 [ 4,250,513 | 4,280,325 | 4,310,478 | 4,340,919 [ 4,371,597 | 4,402,468 | 4,433,488 | 4,464,616 | 4,495,816 | 4,527,054 | 4,558,297
3,607,445 | 7.28% 5.20% 3,988,888 | 4,014,115 | 4,040,081 [ 4,066,710 | 4,093,930 | 4,121,674 | 4,149,879 | 4,178,485 | 4,207,436 | 4,236,681 | 4,266,169 | 4,295,857 | 4,325,703 | 4,355,665 | 4,385,709 | 4,415,801 | 4,445,908
3,511,026 | 7.43% 5.40% 3,808,029 | 3,922,111 | 3,946,927 | 3,972,402 [ 3,998,467 | 4,025,055 | 4,052,105 [ 4,079,559 | 4,107,361 | 4,135,461 | 4,163,812 [ 4,192,368 | 4,221,088 | 4,249,935 | 4,278,871 | 4,307,865 | 4,336,884
3,417,720 | 7.59% 5.60% 3,809,612 | 3,832,605 | 3,856,326 [ 3,880,701 [ 3,905,663 | 3,931,148 | 3,957,095 [ 3,983,448 | 4,010,152 | 4,037,157 | 4,064,419 | 4,091,891 | 4,119,535 | 4,147,313 | 4,175,188 | 4,203,129 | 4,231,105
3,327,412 | 1.75% 5.80% 3,723,566 | 3,745,523 | 3,768,199 [ 3,791,526 | 3,815,437 | 3,839,868 | 3,864,762 [ 3,890,062 | 3,915,716 | 3,941,675 | 3,967,894 | 3,994,330 | 4,020,943 | 4,047,696 | 4,074,554 | 4,101,487 | 4,128,463
3,239.990 | 7.90% 6.00% 3,639,815 | 3,660,785 | 3,682,467 | 3,704,794 | 3,727,702 [ 3,751,128 | 3,775,015 | 3,799,309 | 3,823,959 | 3,848,917 | 3,874,139 [ 3,899,582 [ 3,925,208 | 3,950,980 | 3,976,864 | 4,002,830 | 4,028,847
3,155,350 | 8.06% 6.20% 3,558,296 | 3,578,327 | 3,599,062 | 3,620,436 | 3,642,387 | 3,664,853 | 3,687,779 [ 3,711,112 | 3,734,802 | 3,758,802 | 3,783,069 [ 3,807,562 | 3,832,242 | 3,857,074 | 3,882,025 | 3,907,064 | 3,932,162
3,073,388 | 8.22% 6.40% 3,478,937 | 3,498,075 | 3,517,908 [ 3,538,374 | 3,559,411 | 3,580,961 | 3,602,969 | 3,625,383 | 3,648,155 | 3,671,239 | 3,694,593 | 3,718,175 | 3,741,949 | 3,765,881 | 3,789,937 | 3,814,087 | 3,838,303
2,994,008 | 8.37% 6.60% 3,401,673 | 3,419,960 | 3,438,934 | 3,458,534 | 3,478,700 | 3,499,375 | 3,520,506 [ 3,542,042 | 3,563,936 | 3,586,143 | 3,608,622 [ 3,631,333 | 3,654,239 | 3,677,308 | 3,700,506 | 3,723,804 | 3,747,174
2,917,116 | 8.53% 6.80% 3,326,445 | 3,343,923 | 3,362,079 | 3,380,854 [ 3,400,188 | 3,420,028 | 3,440,321 [ 3,461,018 | 3,482,072 | 3,503,440 | 3,525,082 [ 3,546,958 | 3,569,033 | 3,591,274 | 3,613,649 | 3,636,130 | 3,658,689
2,842,621 | 8.69% 7.00% 3,253,172 | 3,269,880 | 3,287,258 | 3,305,245 | 3,323,786 | 3,342,828 | 3,362,321 | 3,382,215 | 3,402,466 | 3,423,032 | 3,443,871 [ 3,464,948 | 3,486,227 | 3,507,675 | 3,529,261 | 3,550,958 | 3,572,739
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6,619,933 | 3.99% 1.00% 7,805,344 | 7,872,545 | 7,939,202 | 8,005,282 | 8,070,759 | 8,135,606 | 8,199,802 | 8,263,324 | 8,326,156 | 8,388,281 | 8,449,683 | 8,510,352 | 8,570,276 | 8,629,446 | 8,687,854 | 8,745,494 | 8,802,362
6,420,204 | 4.14% 1.20% 7,572,230 | 7,636,765 | 7,700,791 | 7,764,278 | 7,827,197 | 7,889,524 | 7,951,237 | 8,012,315 | 8,072,739 | 8,132,495 | 8,191,567 | 8,249,943 | 8,307,613 | 8,364,566 | 8,420,796 | 8,476,297 | 8,531,062
6,227,617 | 4.30% 1.40% 7,381,877 | 7,443,899 | 7,505,449 | 7,566,496 | 7,627,014 | 7,686,978 | 7,746,365 | 7,805,154 | 7,863,329 | 7,920,872 | 7,977,769 | 8,034,008 | 8,089,578 | 8,144,469 | 8,198,674 | 8,252,186 | 8,304,999
6,041,882 | 4.46% 1.60% 7,180,488 | 7,240,088 | 7,299,249 | 7,357,942 | 7,416,140 | 7,473,818 | 7,530,954 | 7,587,528 | 7,643,522 | 7,698,920 | 7,753,707 | 7,807,871 | 7,861,401 | 7,914,288 | 7,966,522 | 8,018,099 | 8,069,011
5,862,726 | 4.61% 1.80% 6,985,658 | 7,042,941 | 7,099,817 | 7,156,257 | 7,212,234 | 7,267,725 | 7,322,707 | 7,377,160 | 7,431,066 | 7,484,409 | 7,537,175 | 7,589,352 | 7,640,928 | 7,691,894 | 7,742,241 | 7,791,963 | 7,841,054
5,689,884 | 4.77% 2.00% 6,797,142 | 6,852,208 | 6,906,897 | 6,961,181 | 7,015,033 | 7,068,430 | 7,121,349 | 7,173,771 | 7,225,677 | 7,277,053 | 7,327,884 | 7,378,157 | 7,427,861 | 7,476,986 | 7,525,524 | 7,573,469 | 7,620,814
5,523,105 4.93% 2.20% 6,614,710 | 6,667,654 | 6,720,250 | 6,772,470 | 6,824,288 | 6,875,680 | 6,926,624 | 6,977,101 | 7,027,093 | 7,076,584 | 7,125,560 | 7,174,009 | 7,221,919 [ 7,269,281 | 7,316,086 | 7,362,326 | 7,407,997
5,362,148 | 5.08% 2.40% 6,438,140 | 6,489,053 | 6,539,646 [ 6,589,891 | 6,639,761 | 6,689,233 | 6,738,285 | 6,786,899 | 6,835,057 | 6,882,743 [ 6,929,942 | 6,976,643 | 7,022,834 | 7,068,505 | 7,113,648 | 7,158,255 | 7,202,321
5,206,783 | 5.24% 2.60% 6,267,216 | 6,316,186 | 6,364,862 [ 6,413,215 | 6,461,219 | 6,508,853 [ 6,556,094 | 6,602,923 | 6,649,324 | 6,695,279 | 6,740,776 | 6,785,801 | 6,830,344 [ 6,874,394 | 6,917,944 | 6,960,985 [ 7,003,512
5,056,790 | 5.40% 2.80% 6,101,735 | 6,148,845 | 6,195,684 | 6,242,226 | 6,288,444 | 6,334,317 | 6,379,822 | 6,424,942 | 6,469,658 | 6,513,956 | 6,557,821 | 6,601,240 | 6,644,203 [ 6,686,699 | 6,728,721 | 6,770,260 | 6,811,310
4,911,957 | 5.55% 3.00% 5,941,499 | 5,986,828 | 6,031,909 [ 6,076,716 | 6,121,223 | 6,165,409 [ 6,209,252 | 6,252,733 | 6,295,836 | 6,338,544 | 6,380,844 | 6,422,724 | 6,464,172 [ 6,505,178 | 6,545,734 | 6,585,832 | 6,625,466
4,772,084 | 5.711% 3.20% 5,786,313 | 5,829,937 | 5,873,335 | 5,916,480 | 5,959,349 [ 6,001,919 [ 6,044,168 | .6,086,080 | 6,127,635 [ 6,168,820 | 6,209,621 | 6,250,024 | 6,290,019 [ 6,329,596 | 6,368,746 | 6,407,462 | 6,445,738
4,636,977 | 5.87% 3.40% 5,636,014 | 5,678,004 [ 5,719,790 | 5,761,344 | 5,802,642 | 5,843,6627| 5,884,385 | 5,924,791 | 5,964,864 [ 6,004,588 | 6,043,950 | 6,082,937 | 6,121,538 [ 6,159,744 | 6,197,545 | 6,234,935 | 6,271,905
4,506,451 | 6.02% 3.60% 5,490,409 | 5,530,836 5,571,076 | 5,611,105 | 5,650,899 | 5,690,435 5,729,694 | 5,768,657 | 5,807,308 [ 5,845,632 | 5,883,614 | 5,921,243 | 5,958,507 | 5,995,397 | 6,031,904 [ 6,068,020 | 6,103,739
4,380,330 | 6.18% 3.80% 5,349,337 | 5,388,265 | 5,427,026 | 5,465,594 | 5,503,946 | 5,542,059 | 5,579,915 ] 5,617,495 | 5,654,782 | 5,691,762 | 5,728,421 | 5,764,747 | 5,800,728 | 5,836,356 | 5,871,620 | 5,906,514 | 5,941,031
4,258,444 |  6.34% 4.00% 5,212,638 | 5,250,130 | 5,287,473 | 5,324,641 | 5,361,611 | 5,398,360 | 5,434,871 | 5,471,124 |. 5,507,103 | 5,542,794 | 5,578,184 | 5,613,259 | 5,648,009 | 5,682,425 | 5,716,497 | 5,750,217 | 5,783,580
4,140,631 | 6.49% 4.20% 5,080,157 | 5,116,275 | 5,152,259 | 5,188,085 | 5,223,729 | 5,259,171 | 5,294,391 | 5,329,372 | 5,364,097 | 5,398,551 | 5,432,722 | 5,466,598 | 5,500,166 | 5,533,418 | 5,566,345 | 5,598,939 | 5,631,193
4,026,735 | 6.65% 4.40% 4,951,741 | 4,986,542 | 5,021,223 | 5,055,763 | 5,090,137 | 5,124,324 | 5,158,307}.5,192,067 | 5,225,589 | 5,258,857 | 5,291,859 | 5,324,582 | 5,357,016 | 5,389,151 | 5,420,978 | 5,452,490 | 5,483,679
3,916,609 | 6.81% 4.60% 4,827,254 | 4,860,791 | 4,894,225 | 4,927,530 | 4,960,686 | 4,993,671 [ 5,026,467 | 5,059,056 | 5,091,422 | 5,123,552 | 5,155,431 | 5,187,048 | 5,218,393 | 5,249,455 | 5,280,226 | 5,310,698 | 5,340,864
3,810,108 | 6.96% 4.80% 4,706,556 | 4,738,883 | 4,771,120 | 4,803,243 | 4,835,230 | 4,867,062 | 4,898,718 | 4,930,183 | 4,961,441 | 4,992,478 | 5,023,280 [ 5,053,835 | 5,084,134 | 5,114,165 | 5,143,922 | 5,173,395 | 5,202,578
3,707,097 | 7.12% 5.00% 4,589,515 | 4,620,682 | 4,651,771 | 4,682,760 | 4,713,627 | 4,744,351 | ‘4,774,915 | 4,805,302 | 4,835,496 | 4,865,482 | 4,895,250 | 4,924,785 | 4,954,079 | 4,983,121 | 5,011,902 [ 5,040,416 | 5,068,654
3,607,445 | 7.28% 5.20% 4,476,003 | 4,506,057 | 4,536,046 | 4,565,947 | 4,595,738 | 4,625,401 | 4,654,916 | 4,684,267 | 4,713,439 | 4,742,418 | 4,771,192 | 4,799,748 | 4,828,076 | 4,856,167 | 4,884,012 [ 4,911,602 | 4,938,932
3,511,026 | 7.43% 5.40% 4,365,901 | 4,394,888 | 4,423,822 | 4,452,679 | 4,481,439 | 4,510,082 | 4,538,590 | 4,566,947 | 4,595,139 | 4,623,150 | 4,650,969 | 4,678,584 | 4,705,985 | 4,733,161 | 4,760,106 [ 4,786,809 | 4,813,266
3,417,720 | 7.59% 5.60% 4,259,089 | 4,287,053 | 4,314,975 | 4,342,830 | 4,370,600 | 4,398,265 | 4,425,807 | 4,453,210 | 4,480,459 | 4,507,541 | 4,534,443 | 4,561,153 | 4,587,662 | 4,613,961 | 4,640,039 [ 4,665,890 | 4,691,507
3,327,412 | 7.75% 5.80% 4,155,456 | 4,182,439 | 4,209,389 | 4,236,284 | 4,263,104 | 4,289,829 | 4,316,443 | 4,342,929 | 4,369,274 | 4,395,462 | 4,421,483 | 4,447,325 | 4,472,977 | 4,498,430 | 4,523,677 | 4,548,708 | 4,573,517
3,239,990 | 7.90% 6.00% 4,054,890 | 4,080,932 | 4,106,950 | 4,132,923 | 4,158,830 | 4,184,654 | 4,210,376 | 4,235,982 | 4,261,457 | 4,286,788 | 4,311,962 | 4,336,968 | 4,361,797 | 4,386,438 | 4,410,884 | 4,435,126 | 4,459,158
3,155,350 | 8.06% 6.20% 3,957,293 | 3,982,431 | 4,007,555 | 4,032,643 | 4,057,675 | 4,082,632 | 4,107,499 | 4,132,259 | 4,156,899 | 4,181,405 | 4,205,765 | 4,229,968 | 4,254,004 | 4,277,864 | 4,301,540 | 4,325,023 | 4,348,308
3,073,388 | 8.22% 6.40% 3,862,560 | 3,886,832 | 3,911,097 | 3,935,335 | 3,959,526 | 3,983,652 | 4,007,696 | 4,031,644 | 4,055,481 | 4,079,194 | 4,102,771 | 4,126,202 | 4,149,477 | 4,172,585 | 4,195,520 | 4,218,274 | 4,240,839
2,994,008 | 8.37% 6.60% 3,770,592 | 3,794,032 | 3,817,474 | 3,840,895 | 3,864,279 | 3,887,605 | 3,910,860 | 3,934,026 | 3,957,092 | 3,980,043 | 4,002,868 | 4,025,556 | 4,048,098 | 4,070,484 | 4,092,706 | 4,114,756 | 4,136,629
2,917,116 | 8.53% 6.80% 3,681,302 | 3,703,944 | 3,726,594 | 3,749,232 | 3,771,840 | 3,794,399 | 3,816,894 | 3,839,310 | 3,861,633 | 3,883,852 | 3,905,953 | 3,927,927 | 3,949,764 | 3,971,454 | 3,992,990 | 4,014,365 | 4,035,571
2,842,621 | 8.69% 7.00% 3,594,579 | 3,616,455 | 3,638,345 | 3,660,231 | 3,682,093 | 3,703,914 | 3,725,679 | 3,747,374 | 3,768,984 | 3,790,497 | 3,811,903 | 3,833,189 | 3,854,348 | 3,875,369 | 3,896,244 | 3,916,968 | 3,937,532
%526 RAAF EEBBTF ANV FTFETRREE (F)
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- FRA 1S
e 1};;; *E J‘j;:;; e 1};;; e l 3;;; : e 1};;;
1 ;;;—1?;5 #7 ;\MT;“ #1 :ﬁ{-?;s #1 g\;;;‘? e ;;H?;”

84 & (01 *» 7.45 86 & 10 * 6.36 89 & (7 7 5.57 92 # 04 * 1.91 95 # 01 ? 1.73
84£027 | 733 | 8611 | 628 | 895087 | 540 | 9205 1.49 95 & 02 1 1.80
84£037 | 763 |86£12' | 650 | 895097 | 542 | 92 06 1.42 95 & 03 1 1.82
4% 047 | 736 |87#01" | 657 |89&107 | 534 | 9207 181 95 04 9 1.93
815051 | 720 |87#027 | 670 |89&1171 | 522 | 92 08 224 95 # 05 ° 223
815067 | 672 |87#03' | 654 |89&1271 | 513 | 92 09 1 277 95 & 06 ° 217
84 & (7 ” 6.43 87 & 04 * 6.33 90 # 01 * 5.13 92 # 10 * 2.78 95 # 07 * 2.15
84 & (08 * 6.16 87 & 05 * 6.45 90 & 02 * 4.84 92 # 11 7* 2.87 95 # 08 * 2.06
84 & (9 * 6.38 87 & 06 * 6.40 90 # 03 * 4,58 92 # 12 * 2.80 95 # 09 * 1.96
84 & 10 *» 6.22 87 & 07 * 6.22 90 & 04 * 4,59 93 # 01 * 2.62 95 # 10 ? 2.00
845117 | 626 |87#08" | 599 | 905057 | 448 | 93402 270 95 & 11 1 1.96
84£120 | 631 |87£09° | 520 | 90£065 | 384 | 9303 ¢ 233 95 & 12 1 1.99
855017 | 627 |87#107 | 514 |90%07+ | 880 | 93047 239 96 01 ° 1.99
855027 | 617 |87&117 | 524 | 90&087 | 385 | 93050 268 96 02 ° 1.98
855031 | 625 |87&#127 | 512- |90&09% | 351 | 93 06 ° 297 96 03 ° 1.96
85 # 04 * 6.19 88 & 01 * 5.02 90.# 10 2.98 93 # 07 * 2.85 96 # 04 * 2.02
85 & 05 ? 6.17 88 & 02 * 5.02 90 & 11 3.19 93 # 08 * 2.89 96 & 05 * 2.11
85 # 06 * 6.08 88 & 03 * 5.20 90 # 122 3.81 93 # 09 * 2.64 96 # 06 * 2.43
85 & 07 ? 6.12 88 & 04 * 5.61 91 # 01 * 3.52 93 # 10 * 2.70 96 & 07 * 2.58
855087 | 593 |88#£05' | 599 |91£027 | 371 | 9311 267 96 % 08 246
855007 | 566 |88£06° | 620 |91£037 | 403 | 9312 243 96 % 09 7 245
855107 | 571 | 88071 | 617 | 91&041 | 412 | 94 0l s 244 96 = 10 * 269
855111 | 58 |88#£08' | 615 | 91&057 | 402 | 94 02 239 96 & 11 ° 263
855127 | 614 | 88097 | 606 | 91&067 | 378 | 94 03 232 96 % 12 1 253
86 & 01 * 6.15 88 & 10 * 6.16 91 # 07 * 3.50 94 # 04 * 2.24 97 # 01 * 2.50
86 & 02 ? 6.07 88 & 11 * 5.98 91 # 08 * 3.37 94 & 05 * 2.03 97 & 02 ? 2.38
86 & 03 ? 6.12 88 & 12 7 6.03 91 & 09 * 3.23 94 # 06 * 1.87 97 # 03 ? 2.44
865047 | 600 |89£017 | 606 |91&10° | 299 | 9407 1.99 97 & 04 1 248
865057 | 601 |89£02° | 596 |91&117 | 28 | 94408 201

865067 | 584 |89£03' | 600 | 91E127 | 248 | 94 09 175

865071 | 597 |89&047 | 587 |92&017 | 196 | 94 10 1.83

86 & 08 * 6.12 89 & 05 * 5.87 92 # 02 * 1.90 94 # 11 * 1.85

865097 | 617 |89£06 | 578 | 92£037 | 193 | 94 12 1.84
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2003/1/3 48.78 2003/10/17 63.75 1.29% 2004/8/6 74.57 0.63%
2003/1/10 50.13 2.69% 2003/10/24 61.36 -3.90% 2004/8/13 73.56 -1.37%
2003/1/17 50.3 0.34% 2003/10/31 63.19 2.90% 2004/8/20 74.31 1.01%
2003/1/24 51.34 2.03% 2003/11/7 62.6 -0.94% 2004/8/27 75.07 1.01%
2003/1/28 50.9 -0.86% 2003/11/14 61.95 -1.05% 2004/9/3 77.18 2.73%
2003/2/7 49.65 -2.52% 2003/11/21 61.19 -1.24% 2004/9/10 79.36 2.75%
2003/2/14 50.28 1.25% 2003/11/28 63.31 3.35% 2004/9/17 80.45 1.35%
2003/2/21 50.65 0.73% 2003/12/5 63.51 0.31% 2004/9/24 79.9 -0.69%
2003/2/27 52.89 4.24% 2003/12/12 62.48 -1.65% 2004/10/1 82.07 2.64%
2003/3/7 5347 1.08% 2003/12/19 62.4 -0.13% 2004/10/8 79 -3.89%
2003/3/14 56.58 5.50% 2003/12/26 62.44 0.06% 2004/10/15 78.73 -0.34%
2003/3/21 56.95 0.65% 2003/12/31 63.48 1.64% 2004/10/22 78.66 -0.09%
2003/3/28 5742 0.82% 2004/1/2 62.67 -1.29% 2004/10/29 77.64 -1.31%
2003/4/4 57.69 0.47% 2004/1/9 65.17 3.84% 2004/11/5 76.68 -1.25%
2003/4/11 55.87 -3.26% 2004/1/16 64.83 -0.52% 2004/11/12 78.21 1.96%
2003/4/18 54.63 -2.27% 2004/1/30 68.16 4.89% 2004/11/19 78.02 -0.24%
2003/4/25 53.38 -2.34% 2004/2/6 68.7 0.79% 2004/11/26 77.1 -1.19%
2003/5/2 53.26 -0.23% 2004/2/13 71.61 4.06% 2004/12/3 78.81 2.17%
2003/5/9 53.63 0.69% 2004/2/20 71.62 0.01% 2004/12/10 77.33 -1.91%
2003/5/16 54.38 1.38% 2004/2/27 70.93 -0.97% 2004/12/17 77.25 -0.10%
2003/5/23 54.44 0.11% 2004/3/5 73.05 2.90% 2004/12/24 80.92 4.54%
2003/5/30 54.64 0.37% 2004/3/12 72.83 -0.30% 2004/12/31 79.34 -1.99%
2003/6/6 55.48 1.51% 2004/3/19 70.83 -2.82% 2005/1/7 79.16 -0.23%
2003/6/13 55.68 0.36% 2004/3/26 71.73 1.25% 2005/1/14 79.26 0.13%
2003/6/20 55.98 0.54% 2004/4/2 72.99 1.73% 2005/1/21 79.71 0.64%
2003/6/27 57.45 2.56% 2004/4/9 71.8 -1.66% 2005/1/28 79.85 0.10%
2003/7/4 57.57 0.21% 2004/4/16 72.3 0.69% 2005/2/3 81.12 1.57%
2003/7/11 58.17 1.03% 2004/4/23 71.4 -1.26% 2005/2/18 80.26 -1.07%
2003/7/18 58.8 1.07% 2004/4/30 70.44 -1.36% 2005/2/25 81.73 1.80%
2003/7/25 58.63 -0.29% 2004/5/7 70.23 -0.30% 2005/3/4 84.1 2.82%
2003/8/1 57.94 -1.19% 2004/5/14 70.9 0.94% 2005/3/11 84.22 0.14%
2003/8/8 59.2 2.13% 2004/5/21 71.29 0.55% 2005/3/18 85.13 1.07%
2003/8/15 59.59 0.65% 2004/5/28 71.81 0.72% 2005/3/25 80.1 1.13%
2003/8/22 58.96 -1.07% 2004/6/4 71.6 -0.29% 2005/4/1 86.33 0.27%
2003/8/22 58.96 -1.07% 2004/6/11 71.35 -0.35% 2005/4/8 86.76 0.50%
2003/8/29 60.05 1.82% 2004/6/18 70.82 -0.75% 2005/4/15 85.25 -1.77%
2003/9/5 53.64 -11.95% 2004/6/25 71.67 1.19% 2005/4/22 82.12 -3.81%
2003/9/12 59.77 10.26% 20047772 72.16 0.68% 2005/4/29 84.71 3.06%
2003/9/19 61.87 3.39% 2004/7/9 73.71 2.10% 2005/5/6 83.88 -0.99%
2003/9/26 61.58 -0.47% 2004/7/16 73.93 0.30% 2005/5/13 80.76 3.32%
2003/10/3 63.14 2.47% 2004/7/23 73.43 -0.68% 2005/5/20 80.4 -0.42%
2003/10/9 62.93 -0.33% 2004/7/30 74.1 0.90% 2005/5/27 84.11 -2.72%
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2005/6/3 84.8 0.81% 2006/4/14 97.51 7.51% 2007/3/3 113.17 1.44%
2005/6/10 84.99 0.22% 2006/4/21 94.92 -2.73% 2007/3/9 111.94 -1.10%
2005/6/17 85.34 0.41% 2006/4/28 97.12 2.27% 2007/3/16 112.03 0.08%
2005/6/24 87.56 2.54% 2006/5/5 96.03 -1.14% 2007/3/23 110.22 -1.64%
2005/7/1 89.7 2.39% 2006/5/12 101.21 5.12% 2007/3/30 109.6 -0.57%
2005/7/8 88.2 -1.70% 2006/5/19 95.77 -5.68% 2007/4/4 111.97 2.12%
2005/7/15 90.49 2.53% 2006/5/26 94.83 -0.99% 2007/4/14 114.7 2.38%
2005/7/22 91.3 0.89% 2006/6/2 96.72 1.95% 2007/4/20 115.93 1.06%
2005/7/29 90.2 -1.22% 2006/6/9 98.87 2.17% 2007/4/27 114.51 -1.24%
2005/8/4 91.67 1.60% 2006/6/16 100.88 1.99% 2007/5/4 115.24 0.63%
2005/8/12 90.44 -1.36% 2006/6/23 98.68 -2.23% 2007/5/11 115.65 0.35%
2005/8/19 88.75 -1.90% 2006/6/30 100.02 1.34% 2007/5/18 116.18 0.46%
2005/8/26 90.83 2.29% 2006/7/7 101.2 1.17% 2007/5/25 117.79 1.37%
2005/9/2 91.33 0.55% 2006/7/14 96.44 -4.94% 2007/6/1 118.43 0.54%
2005/9/9 90.49 -0.93% 2006/7/21 08.28 1.87% 2007/6/8 113.25 -4.57%
2005/9/16 88.43 -2.33% 2006/7/28 100.34 2.05% 2007/6/15 119.38 5.13%
2005/9/23 88.45 0.02% 2006/8/4 98.64 -1.72% 2007/6/23 122.67 2.68%
2005/9/30 86.79 -1.91% 2006/8/11 101.03 2.37% 2007/6/29 123.65 0.79%
2005/10/7 87.45 0.75% 2006/8/18 102.18 1.13% 2007/7/6 124.6 0.76%
2005/10/14 88.43 1.11% 2006/8/25 99.59 -2.60% 2007/7/13 127.38 2.18%
2005/10/21 92.04 3.92% 2006/9/1 100.8 1.20% 2007/7/20 129.51 1.64%
2005/10/28 95.13 3.25% 2006/9/8 101.37 0.56% 200777127 129.91 0.31%
2005/11/4 96.32 1.24% 2006/9/15 101.08 -0.29% 2007/8/3 127.01 -2.28%
2005/11/11 97.12 0.82% 2006/9/22 102.33 1.22% 2007/8/10 125.7 -1.04%
2005/11/18 97 -0.12% 2006/9/29 102.56 0.22% 2007/8/17 117.35 -7.12%
2005/11/25 96.12 -0.92% 2006/10/5 102.36 -0.20% 2007/8/24 120.8 2.86%
2005/12/2 95.12 -1.05% 2006/10/14 104.85 2.37% 2007/8/31 122.15 1.11%
2005/12/9 95.06 -0.06% 2006/10/20 102.52 -2.21% 2007/9/7 123.19 0.84%
2005/12/16 94.76 -0.32% 2006/10/27 101.28 -1.22% 2007/9/14 124.43 1.00%
2005/12/23 93.94 -0.87% 2006/11/3 99.76 -1.52% 2007/9/21 128.85 3.43%
2005/12/30 95.58 1.72% 2006/11/10 102.28 2.46% 2007/9/29 133.15 3.23%
2006/1/6 95.57 -0.01% 2006/11/17 103.34 1.03% 2007/10/5 129.45 -2.86%
2006/1/13 92.5 -3.32% 2006/11/24 105.43 1.98% 2007/10/12 127.6 -1.45%
2006/1/20 95 2.63% 2006/12/1 105.89 0.43% 2007/10/19 129.05 1.12%
2006/1/25 95.28 0.29% 2006/12/8 106.98 1.02% 2007/10/26 127 -1.61%
2006/2/3 95.27 -0.01% 2006/12/15 106.74 -0.22% 2007/11/2 128.25 0.97%
2006/2/10 94.33 -1.00% 2006/12/22 106.4 -0.32% 2007/11/9 1249 -2.68%
2006/2/17 90.57 -4.15% 2006/12/29 107.79 1.29% 2007/11/16 125.75 0.68%
2006/2/24 86.66 -4.51% 2007/1/5 105.57 -2.10% 2007/11/23 125.05 -0.56%
2006/3/3 89 2.63% 2007/1/12 105.27 -0.28% 2007/11/30 124.8 -0.20%
2006/3/10 88.71 -0.33% 2007/1/19 106.27 0.94% 2007/12/7 124.55 -0.20%
2006/3/17 89.96 1.39% 2007/1/26 105.33 -0.89% 2007/12/14 123.1 -1.18%
2006/3/24 89.74 -0.25% 2007/2/2 106.1 0.73% 2007/12/21 121.3 -1.48%
2006/3/31 88.62 -1.26% 2007/2/9 107.12 0.95% 2007/12/28 122.85 1.26%
2006/4/7 90.19 1.74% 2007/2/14 111.54 3.96% 2007/12/31 122.9 0.04%
HERAEAL R 0.02209288
TR F R 2 0 =0.02209288 -
"HEL(E)) FOHREL2 B2 B UVEERELNL0.16-
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2 fe
N

72 /i_ - 2, - ﬁ" > 2 —:"_L
I8 # UlJ ,\‘%é' i 1 1{ » #%ﬁ.&‘z -+
T e
HH £ = R 5 _STE 108 109 110 111 112 113 114 115
98 99 100 101 102 103 104 105 106 107
V57K R (TNE) 325 974 1908 2805 3567 4485 5130 5532 6516 7300 7300 7300 7300 7300 7300 7300
E—E KRS /KEEE 325 974 1908 2805 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567
5 S K 5 /K = - 918 1563 1965 2949 3733 3733 3733 3733 3733 3733 3733
757K B B B (B = $34.92 0T/ W)
£ 11349 |34012.08 | 66627.36 | 97950.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6
1,256,000
WA %A - 32056.56 ) 54579.96 | 68617.8 | 102979.1 | 130356.4 | 130356.4 | 130356.4 | 130356.4 | 130356.4 | 130356.4 | 130356.4
' 922,583
TOTAL 11349 | 34012.08 | 66627.36 | 97950.6 | 124559.6 | 156616.2 | 179139.6 | 193177.4 | 227538.71 254916 | 254916 | 254916 | 254916 | 254916 | 254916 | 254916
2,178,583
(KB A =82 1F & 48 & F (0&M)+17 % % FH (DEPRECIATION)
1 2500 2500 | 38677.79 | 47562.85 | 56287.96 | 62924.05 | 69820.42 | 66834.61 | 64273 | 63049.78 | 60215.18 | 58691.8 | 58659.06 | 58626.32 | 58594.07 | 58561.82 | 58529.08 | 45594.32
- 5 - 1117985.84 | 28913.56 | 34940.32 | 41282.53 | 46785.19 | 46750.93 | 46716.67 | 46682.92 | 46649.17 | 46614.91 | 46710.53
TOTAL 2500 2500 | 38677.79 | 47562.85 | 56287.96 | 62924.05 | 69820.42 | 84820.45] 93186.56 | 97990.1 | 101497.7| 105477 | 105410 | 105343 | 105277 | 105211 | 105144 | 92304.86
1,017,856
EHH F 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132
57K e T (TN) 7300 7300 7300 7300 7300 7300 7300 7300 7300 7300 7300 7300 7300 7300 7300 7300 7300
KBS KEER | 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567 3567
B KR S KRR | 3733 3733 3733 3733 3733 3733 3733 3733 3733 3733 3733 3733 3733 3733 3733 3733 3733
757K B 3 BB {H =$34.92(JT./H§)
F— 124559.6 | 124559.6 | 124559.6 | 124559.6 ] 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 ] 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6 | 124559.6
WA %8 130356.4 | 130356.4 | 130356.4 | 130356.4 ] 130356.4 | 130356.4 | 130356.4 | 130356.4 | 130356.4 | 130356.4 | 130356.4 ] 130356.4 | 130356.4 | 130356.4 | 130356.4 | 130356.4 | 130356.4
254916 | 254916 | 254916 | 254916 | 254916 | 254916 | 254916 | 254916 | 254916 [ 254916 | 254916 | 254916 | 254916 | 254916 [ 254916 | 254916 | 254916
(K)BR AR =#21E K 48 & F (O& M)+ % & F (DEPRECIATION)
1 45677.88 | 53461.8 | 53430.04 | 53397.79 | 53429.06 [ 53455.93 | 53424.17 | 53392.41 | 53360.65 | 53329.38 | 53297.62 | 53265.86 | 53234.1 | 53202.33 | 53171.06 | 53138.81 | 45291.37
ok A 46797.98 | 46764.74 | 46731.5 | 46697.75 | 40098.68 | 40126.8 | 47909.24 | 47876.01 | 47842.77 | 47810.04 | 47776.8 | 47743.56 | 47710.32 | 47677.08 | 47644.35| 47610.6 | 47577.37
TOTAL 92475.86 | 100226.5 ] 100161.5 | 100095.5 | 93527.74 | 93582.74 | 101333.4 | 101268.4 | 101203.4 | 101139.4 | 101074.4 | 101009.4 | 100944.4 | 100879.4 | 100815.4 | 100749.4 | 92868.74
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s 2 2, - 4 » 2 > xR
it Zo)(Z )RS AE T rITRTE
98 99 | 100 [ 101 102 103 104 [ 105 [ 106 107 108 [ 109 [ 110 111 112 113 114 115
21 AR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
ZKER T R I AR
TR 5 7K B e (M) - - - 2605 5.195 8494 9.666 10.542 13877 18.331 19550 | 21026 [ 23727 26352 28916 | 30676 | 31.125 31616
1 - - - 2605 5.195 8494 9,666 10.542 10.542 10.542 10.542 10.542 10.542 10.542 10,542 10.542 10.542 10.542
VKRR [ - - - - - - - - 3335 7,788 9,008 10,584 10.584 10.584 10584 10,584 10.584 10.584
=1 - - - - - - - - - - 2601 5225 7.789 9,549 9.999 10.490
WA =75 7K P b 4 T ARSI pr B e A $34.44 TT/ME)
1 - - - 89.729 | 178930 | 292518 | 332.895 | 363077 | 363.077 | 363.077 | 363077 | 363077 | 363077 | 363077 | 363077 | 363077 | 363077 | 363071
iy B B B - - B - B 114845 | 268231 | 310230 | 364510 | 364510 | 364510 | 364510 | 364510 | 364510 | 364.510
WA 1 - - - - - - - - - - - - 89578 | 179961 | 268269 | 328885 | 344359 | 361279
$%%I$%LKU\ - 89729 | 178930 | 292518 | 332.895 | 363.077 | 477922 | 631308 | 673306 | 727586 | 817.164 | 907547 | 995856 | 1056471 | 1071.945 | 1.088.865
28,215,830
1 6,575 6575 65751 35259 | 550371 66712 71028 | 75642 70955 | 64180 | 64012 | 61557 60475 | 59656 | 57709 | 56562 | 56687 | 56179
i AN [ET: - - - - - - 3,288 3,288 22444 47415 55014 61,791 60,714 59,892 57937 56,785 56911 56401
E=] B . B R . . . . . - 2.192 2.192 14920 | 29569 | 42640 | 51235 | 53765 | 55901
E—il - - - 65840 | 81154 97689 | 114092 | 114092 | 114092 | 114092 | 114092 | 114092 | 114092 | 114092 [ 114092 [ 114092 | 114,092 | 114,092
Pregpa| a5 - - - - - B B B 48539 | 69639 | 92151 92,151 92,151 92,151 92151 92151 92151 92151
A Eo | - - - - - - - : - - - - 56944 | 77721 97598 | 115797 119642 ] 119,642
1 6575 6575 6575 1 103099 | 138191 | 166401 | 187120 191734 | 185047 | 178272 | 178104 | 175649 | 174568 | 173748 | 171802 | 170654 | 170779 | 170271
[p&N=v 1 [ET - - - - - - 3288 3288 | 70983 | 117,054 | 147165 | 153942 | 152865 | 152,043 ] 150089 | 148936 | 149,062 [ 148552
Eoi| - - - - - - I ¥ : - 2192 2092 1 71865 | 107290 | 140238 | 167.032 | 173407 | 175543
HETIRRA 6,575 6.575 6575 | 103,099 | 138191 | 166401 |- 190407 | 195021 | 1256030 | 295326 | 327460 [ 331782 | 399298 | 433,081 | 462.128 | 486,622 | 493249 | 494367
$ 12,836,016
F£E 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132
AR 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
ZKER P R AR
FE )5 /K e B e (1) 31616 | 31616 | 31616 31616 31616 31616 31616 31616 | 31616 | 31616 31616 | 31616 31616 | 31616 31616 31616 31616
=i 10.542 10.542 10.542 10542 10.542 10.542 10.542 10542 10542 10.542 10.542 10.542 10.542 10.542 10542 10.542 10.542
EKEEE [ 10,584 10,584 10,584 10,584 10,584 10.584 10,584 10.584 10.584 10.584 10.584 10.584 10.584 10.584 10.584 10.584 10.584
FE 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490 10.490
WA =75 7K i P 6 A T AR5 S 22 $34.44. T/ME)
34.44] B —HE] 363077 | 363077 | 363077 | 363077 | 363077 | 363077 | 363.077 | _363.077 | 363077 | 363077 | 363077 | 363077 | 363077 | 363077 | 363077 | 363077 | 363071
£ HE] 364510 | 364510 [ 364510 | 364510 | 364510 | 364510 [ 364510 | 364510 [ 364510 [ 364510 | 364510 | 364510 | 364510 | 364510 | 364510 | 364510 [ 364510
A i 361279 | 361279 1 361279 | 361279 | 361279 | 361279 | 361279 | 361279 | 361279 | 361279 | 361279 | 361279 | 361279 | 361279 | 361279 | 361279 | 361279
HTIRUTA 1,088,865 | 1,088,865 | 1,088,865 | 1,088,865 | 1,088,865 | 1,088.865 | 1,088.865 | 1,088,865 | 1,088,865 | 1.088.865 | 1,088,865 | 1,088,865 | 1,088,865 | 1,088,865 | 1,088,865 | 1,088.865 | 1,088.865
B HI| 55646 | 55336 | 551095 | 54874 | 54552 | 54230 | 54262 | 53757 | 53442 | 53128 | 52833 | 526671 52350 | 52367 | 51717 | 51400 | 51083
YAl —HA] 55866 | 55555 55413 | 55090 | 54768 | 54445 [ 54477 53969 | 53653 | 53338 | 53042 | 352874 52557 52574 51921 51603 | 51285
EHA] 55371 55062 | 54920 1 54602 1 54282 | 53962 | 53994 | 53491 53178 | 52865 | 52571 52406 | 52091 52108 | 51461 51,145 50831
EHE[ 92511 92511 [ 105460 | 105460 | 105460 | 105460 | 105460 | 105460 | 105460 | 105460 | 105460 | 105460 [ 105460 [ 105460 | 105460 | 105460 | 105460
Hregp AR s il 92151 92,151 92151 92,151 75755 | 75755 89170 | 89.170 | 89.170 | 89.170 | 89.170 | 89170 | 89170 | 89170 | 89170 | 89.170 | 89.170
(BN =] 119642 | 119642 | 119642 | 119642 1 119642 119642 | 119642 [ 119642 | 119642 | 103247 [ 103247 127840 | 127840 | 127.840 [ 127.840 | 127.840 | 127.840
| 148157 | 147847 | 160655 | 160333 | 160012 | 159.690 | 159722 | 159216 | 158902 | 158588 | 158293 | 158.126 | 157810 | 157826 | 157.176 | 156860 | 156,543
ARG E 8] 148017 | 147706 | 147565 | 147242 | 130523 | 130200 | 143647 | 143139 | 142823 | 142508 | 142212 [ 142045 | 141727 [ 141744 | 141091 | 140773 | 140455
| 175013 | 174705 | 174565 | 174244 | 173925 | 173604 | 173636 | 173133 | 172.820 | 156112 | 155818 | 180246 | 179931 | 179948 | 179301 | 178986 | 178671
HETIERA 471187 | 470257 | 482784 | 481819 | 464459 | 463494 | 477005 | 475488 | 474545 | 457207 | 456322 | 480417 | 479468 | 479518 | 477.568 | 476618 | 475669
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