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Fabozzi, Handbook of Fixed Income Securities

_(F-P), 360

Y
d F t

t
P=F—(F*Y,*—
(F*Yq 360)

K —L* (reference- rate)

CPR=1-(1- SMM)®

principal (par) - value- of -collateral - portfolio
principal - for -tranche+ principal - for -all -tranches- senior -to-it

O/ .ratio. .q. -
/C ratio- for -a-tranche=

scheduled - int- due- on- underlying - collateral - portfolio
scheduled -int-on-that - tranche+ scheduled -int- on- all - tranches- senior

VC-ratio- for -a-tranche =

cash- collateral - account - balance
notional - amount - class- X - notes- and - notes- senior - excluding - super - senior

class- X -OC-ratio=

2. (t,—D)*PV(CF)
> PV(CF)

dispersion =

Hardy, Investment Guar antees

Sew _ LN(wu,wo) = Iog% ~ N(wu, wo?)

1 _l(log(x)—w;l)2
= Xo~ 27w exp{ 2 wo? }

E[h:| — eWerWO'Z/Z
S

Vv { % } _ e ( o 1)

Y =p+a(Y, - u)+oe

Y, = u+a(Y_, - u)+oe
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p.(N =P[R Q) =r]=mPr[R(0)=r|p,=1]+7,Pr[R(0)=r|p,=2]

o' (R)=4RoZ+(n-R,)o?

Fy (9= PI(S, <) = 2 Pr(S, < X|R =1)p, (1)

& [(logx— 4 (1)
FSw(X) - (D[ O'*(r) j pn(r)

fSn(x)zzn: . ! ¢[|ng*—(it)*(r)j p,(r) (from errata sheet)

y(t) = exp{w, 3, (1) + 1, + yn(t)}  where yn(t) =a yn(t-1+o,z,(t)

E[y(t)] = € E[ exp(w,d, (1)) |E[exp(yn(t))]

M%aozam(wa+u(§9]

o
E[y(t)]=¢" Mq(wy)[exp(yyn +2(Taj)]]

DM (t) = d, 5, (t) + (1—d,) DM (t-1)

o) _1
P (Z Y, =)

Awo)_-n 13
oc o 63;(
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o (u,0) _.n

2

ou o

Alpo) 1<
ouoo o o

Al(u,0) 3 & , N
oc? —0'4;(t “) o’
- -
£ al(/,;,ﬁ) _n

ou o

. _
EM:Q

ouoo
[ —0A(u,0) | 2n
El— ===
| Oo | o
0"_2
— 0
>~ "
a8
2n

|(u,0,a) = In(,/;—[j2 exp{_%((Yl_;ui-z(l—a )j})Jf

iln( 27[102 exp{_%((Yt_(l_ag-él—aYtl) j})

-Nn 1
=—In(27) +=In(l-a*)-nlno -
> (2r) 2 ( )

2 2 2

(o3 (o3

1 {(Yl—u)za— a’) i((vt —(1—a>u—aYt1>2]}

1 n

InS, ~ N(nu, (oh(a,n))?) where h(a,n)=—— > (1-a')?

(1-a) V=
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InS,—-nu=2+2,+...+Z, :—1Ua{25i (1- a”*“)}
- i=1

an(x):Pr[SnSX]:Zn:Pr[SnSXR:r] p,(r) =

3 Inx—z (r)
;d{ — jpn(r)

Se'-S S -S€
PR=(K-S)—/— S-S, =(K-S,)e'p where p = S-S,
P-eE [(G—sr(l—m)T)*}

= (@-m {eTE,[Ga-m) T -5 ]}
R, =Ge " ®(-d,) - S (1-m)" ®(-d,) where

log($,/G)+(r +logd—m)+o?/2)T

d, = T and d,=d, —oVT

H(0) = E; [BSR,(T)] = |, BSR, (1), p;u{ct
H(0)= j (Ge "®(~d,)), Pt +
j (-S,@-m)' D(~d,)), p; £ Ddt (from errata sheet)

B
S)a;ﬂi’

a =

Ht =S JalPtw +, piP.N)

w=t

HE =H(®)+ |qf ((G-F)")-H(t)

TC =7S|¥, -V |

A=®-1(#J,/Na(1—a)
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14 [109G/§ —n(u+log(l-m))
=10 Vo )

Pr[F,+V,e">G|>a
V, =(G-F'1-a))e"
V. = (G- F,exp(-z,v/no + n(u+In(l—m))))e ™

(- B)E[X|X >V, [+ (B -a)V,
l-«o

CTE, (L) =

CTE, (L) = E[(G —F)e"F <(G —vae"‘)]

en(,u+|og(l—m)+0'2/2)

CTE, (L)=e™ {G— D(-2, —\/ﬁa)}

-«

_(@1-9
CTE, (X)= o CTE,(X)

E[L]=€" {G(l— &) —F, exp(n(u +In(L—m) +%2))(D(A)}

where A= (InGg, —n(x+In(L—m)) - no?)
_ o=

logL+i)| o’ = 12, + ¢, ('09(1+ i y) =, ) +0)6

Ho = B(O,N)E, | F,(g3e(M -1 |

v o_re |[9sOn )
o 971 B(O,n)

H =k {gaes (t)q)(d1(t)) - cD(dz (t))} where

dl(t)zlog(ga&”(t»\/ﬁ(n_t)/ 2 and dy(t)= d,(t) -, Vit
O'y n—
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Babbel and Fabozzi , Investment Management for Insurers

P[D(t);k]=max[0,k - D(t)]

C[spread(t); k| = (spread —k)* notional - amount * risk - factor

payment = [credit -gpread - at - maturity — contracted - credit - spread]* duration* notional - value

1 1 1
D(t'T): es(t,T)x(T—t) = e¢(T—t)><(T—t) E[efrst]
r, =r,+g(s—t)+¢(s—t)x(s—t)

1 1

1
D(t,T)= -E ) E[ ]
s(t,T)x(T-t) T T .
e j(rs+¢(T—t))ds | Tsds
e eJ-

dr = (k6 —(k+A)r)dt+oraw  where W () = w(t)+j r(s)ds

p(t,TB) | 1 . e
B E [B(I'B)} p(t,TB)=E [exp( .[t I’(S)ds)}

p(t,TB) = A(t, TB) exp(-r (t)G(t, TB))

2yexp[(b+7)5t} "

AT = D ep( (TB-0) D+ 27

2(exp(y(TB-1))-1)
(7 +b)(exp(y(TB-1))-1) + 2y

whereb=k+1 c=k8 y= jb2+202

C(t) = p(t, TB) z* (2 (p+y + G(T, TB))

G(t,TB) =

2¢°re/ Y
2’(go+1//+G(T TB))

)_

4c 2go 2reg/ T t)}

Xp(t,T)x* {Zr ((0+‘//) o)
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dr = (g(t) —a()r)dt + o(t)dw”™  ¢(t) = (t) + a(t)b—A(t)o(t)

X(t) _e X(7)
B(t) B(7)

o(t.TB) = E” [exp(— [ r(s)ds)}

—5°G(0,t)
_ ot’
a(t)_w
ot
_OFOY) °FO) [acO)T | o(z)
Ht) =—al) =~ ——5 { p }J.O[ae(o'r%}dr
T

C(t) = P(t, TB)N(h) - XP(t, )N (h-5,)

where h=(ﬁ)+(i)ln[m}

2’ e (XPET))
) ) 2l o) T
o2 =[G(0,TB)~G(0,T)] L {8G(O,z’) /aj dr

2re) (01
AQO,t) =

(7 +b)(exp(yt) —1) + 2y
GOt =— 2&P=Y  \yheebok+a c=ko y =07 + 202

(7 +b)(exp(yt) 1) + 2y

_g /MM | _
Pmax(P(0,TB),M (0),0,T) =E [ B(TJ P(0,TB) =

E [M (M)exp(-[ r(s)ds))} ~P(0,TB)

=1, (0= (ke 2 (G~ ) +ofr (6 -1)8
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Advanced Portfolio Management Formulae Sheset

PMAX (P(0,TB),M (0),0,T) = ({%i M, (T)exp

PMAX (P(0,TB),M (0),0,T)=E"

_—Zm: " (ti—l)(ti - til):|} - P(O’TB))

- M(T)

~P(0,TB) =
_B(F)} (OT8)

E"| M T)(exp(-], r(9ds) |- PO.TB)

rti = rtH + (¢(ti—1) _a(ti-l)rti,l)(ti =t

DVBP =

D Jm\/ti —t.,€

Par - amount x ( price+ accrued) x modified - duration

9

1,000,000
DVBP — dollar - par - amount x (chnage- in-constant — OAS- price)
yield - curve- shift -in- bps* 100
5 _i\%\ T stt
jo — t
|S)| s=1 t=1 H(1+ rIS)
i=1
P_O :i%i stt
J t
|S)| s=1 t=1 H(l-l— pj riS)
i=1
1 8l Cs
Pl
2 t
|SO| s=1 t=1 H(1+ p]r]S)
1
Pl=r—7 2 P
A SO P = S
p- :i%i stt
: |S)| s=1 t=1 t l S
1@+,
i=1
1 &8l Cs
Pr=— I
IREND 2 D
[T1a+p;5")
i=1
PP R
i 502
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S S
RS — F.+V,.
T

jo

_AV-AS
AF

h_—AS_—_,BS
A

s ) 15

e e B
f

Idsﬁ%(E%Jm(!%%?l]

Litterman, M odern Investment Management: An Equilibrium Approach

RL,I - Rf,t :IB(RB,t - Rf,t)+gt

H =R

O

R =

E[S.-SU+R)]
O-t [sﬂ]

RACS =

E[AQ+Ry)-LE+R ) -(A-L)I+R) ]

RACS = o, I:A 1+ Ry0) - L A+ RL,t+l)j|

F\’ACS _ El [A(RA,M - Rf )} _ E [RA,Hl:'_ R

Oy I:A (1+ RA,t+1):| Oy l:RA,t+1:|

1+ RA,t+l 1 _ p
1+ RL,I+a 1-p 1-p

E[[Fm]:ea{

1_{1+E[RJ]

EJE]=[12%%§q Fo+ P E[éjfp
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_a+(Aol - p)(1- B)
Aol +@-pyol]

0

1P
(Z2)2 +(1- B)?
Ge

(Z2)? = (1- 0)? + 2W(W—1) + W [ﬂz + (ﬁf}
O-e

e

Hull, Options, Futuresand Other Derivatives

h=pZs
Or
N’ = h'N,
Qe

c+D+Ke'" =p+S§

InS, ~¢[In50+[y—%2JT,O'\/'|_'J

= (aadeo e u =i

dS= uSdt+ oS0z
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2
f—(— S+ ﬂJrlc’M; 2Sz)dt+ﬂanz
ot 20S 0S

2
a,te fz 2sz)AtJrﬂ(ySAz
ot 20s oS

Af—(— S+

at 88 2 o5

f=eTE(S)-Ke™

A

E(S)=S€"

f=§-Ke'

c=§N(d,)- Ke"TN(d,)
p=Ke"N(-d,)-$N(-d,)

In(S/K)+(r+0°/2)T
T

In(§/K)+(r-c%12)T
d, = 7 =d, —o\T

=e"[§N(d,)e" -KN(d,)]

where d, =

S(t,)-D, - Ke """ > 3(t,)- K
c+Ke =p+Se™
c=5€e " N(d,)-Ke"N(d,)

p=Ke"N(-d,)-Se " N(-d,)

Advanced Portfolio Management Formulae Sheet 12 December, 2006



. In(S/K)+(r-q+c*/2)T
oT

0 In(S/K)+(r-q-c?/2)T
oNT

dS=(r-q)Sdt+oSdz

=d,—o\T

~ e(r—q)At _ d

P u-d

c= efrT |:F0N (dl)_ KN (dz):|
p= efrT I:KN (_dz)— FON (_dl):l
c+Ke™ =p+Fe"

f= efrT |: pf,u + (1— p) fdj|

2
i+18 fzo'zF2 =rf
ot 20F

p+Se T =c+Ke"
S = pu+(1- p) Sd

p_a—d
u-d

=g

d :efc At

a= e(r—q)At

fu; = max(K -§u'd™! ’0)
fi,j =e™ [ pfi+1,i+1+(1_ p) f”lvl}

fi’j = maX{K — SbujdH e [ pfi+1,j+1+(1_ p) fi+1,i :'}
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f11_ f10
T Su-Sd
[( f22 - le)/(S)uz _So)]_[( f21_ fzo)/(sb _S)dz)]

r—q—02/2 AHO'\E
u=e

(r—q—o'2 / Z)At—a\/ﬁ

d=¢e

a= e[f(t)—g(t)]At

e[f(t)—g(t)]At _d

P= u-d

S(t+At)-S(t)= aS(t)At+oS(t) /At

2

where h=05(Su° - S,d?)

S(t+At) = S(t)exp[(ﬁ—%]m +ag\/A7t}

0, (t+At)=0,(t) =m0, (1) At + 56 (t) & VAt

2
i+(r —q)8i+£02822: rf
ot oS 2 0S
ﬂ_ fi,j+1_ fi,j

0S AS
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af — fi,j+1 fl -1
0S 2AS

o°f _ fi,j+1 + fi,j—l _2fi,j

0S? AS?

af,,+bf,+c¢f =1, where

I ij+1 = li+lj

1 : 1 ,. -
a :E(r—q)JAt—EGZJZAt, by =1+0%j*At+rAt,

1 . 1
C, :—E(r —q)JAt—Ea j2At

ﬂ_ fi+1,j+l_ fi+1,j—l

0S 2AS

o2 f B fip it foa—2f0,

0S? AS?

fi'j - a? fi+lyifl +b f|+1] + C] le j+1 where

1
a =
Pod4rAt

(1— o’ ZAI)

1 - 1 2 -2 *
“Lr—g)jat+=o?j?At |, b =
( o1~ Pjat+5or] j T 1At

1 5.
. 1+rAt( (r=a) 20'J j

J Ijl+IBJ IJ+}/1 ij+1 — fl+l,j

At
2Az2

where aj:—( - ——)—

At
=g 05 5

a; fi+1,j—1+18j fi+1,j +7 fi+1,j+1 = fi,j
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Where ¢« = 1 {——( —q——)

T 14rAt] 2AZ
. 1 At
= 1— 2
p 1+ rAt( AZ? o)
.1 _( _q__) At
YIS Trrat] 2az 2AZ?

Ur? =V, +Zaiu§—i
i1
aﬁ = /’taﬁ_l + (1— l)uﬁ_l
=(1-2) 2/1'-1 uz, +A"or

2 2 2
o, =WV +tau,,+po,,

cl=w+al  +fo’

g

o’ =w+ Po+ fo+al +afd,+afU,+ B0,

{1l ool )|

K
mz Wk77i

k=1

m+2
m—k

W, =
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or=(1-a- BV, +aul, + fo;,
ol -V, =a (U, -V, )+B(c7,-V,)
E[ol, |=V +(a+p) (07 -V,)
cov, = x i Xo-i Yn-i

mG
cov, =Acov, ,+(1-2) X, Yos
cov, =w+aX, ,Y,,+pcov,
Q(t)=1-&'V"

E, =V,N(d,)- De""N(d,) where

; InV,/D+(r+07/2)T
1 O'Vﬁ
d,=d, - o, VT

oeE =N (dl)UvVo

X =aM+\1-8°Z,

Q(TM)= N[Nl[Q'(T)]""MJ

J1-a’

Q(T|M):N{N_1[Q%\/;MJ

P (T) ~Qu(T)Qs(T)
JRM-Q.M?[QM-Qs(T)?]

ﬂAB(T) =

M (XA(T)’ Xg (T);pAB)_QA(T)QB (T)

ﬂAB (T) =

Y - QM [ Qe (M) - Qs (T)?]
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=N

N[Q(T) +J—N <><)J

J1-a’

Q(T|M)=N NlQm] \/_M]

(™
QM) - (1[%) ]
|

p(k, T|M) =

erﬂé{ci}
S
Se ™M (al,bl;\/ﬁ)— K,e ™M (agybg;\/Tlsz )_e_rTlKlN(az)

In(§7S)+(r-a+o/2)T, )
a = T &, =a,-04T,

= k),k,QmM) [1-Qem)]""

In(S/K,)+(r-a+0%/2)T,

O_\/_ITZ bzzbl_o-\/?z

i M -0, TS M -3, i T oo N -0
i -0, T -5 M 3,85 T -+ -2

S, ™M (a,-b;—T/T,)-K,e ™M (a,,-b,;~T,/T, |+ & "K,N(a,)
maX(C, p) —C+ e—Q(Tz—Tl) maX(O, Ke‘(r—Q)(Tz—Tl) _ S.)
H<K:cy =86 (H/S)" N(y)-Ke ™ (H/$)" " N(y-oT)

r—q+o°/2

2
O

1=
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H>K: G, =§N(x)e" —Ke™N(x -oT)-§e (H/§)" N(y)+Ke (H/S)" N(y,-ovT)

Ci =C—Cy
(S\'/_H)+/10'\/7
Y, = fjly—sf’) AoT

H>K: ¢, =§N(x)e T -Ke™N(x-oT)-§e T (H/S)" [N(-y)-N(-y,)]
+Ke™" (H /%)”“TN(—waﬁ)—N(—y1+a\/?)}

C,=C—-¢C

uo ui

H>K:p, =-§€" (H/S)" N(-y)+Ke ™ (H/§)" *N(-y+oT)

P = P~ Ry
H<K: p,=-§N(-x)eT +KeN(-x + 0T )+ § T (H/§)" N(-y)-Ke™ (H/§)" " N(-y, +oT)
Pi = P~ Py
H<K: py =-§N(-%)e " +Ke TN(-x+ovT )+ ST (H/S) [N(y)-N(y,)]
e (1] [N (y-oT) N m
Poo = P~ Py

Advanced Portfolio Management Formulae Sheet 19 December, 2006



In(S/Sp)+(r—a+0%12)T

u T
8,=a,-oT
~ In(SOISmin)+(—r+q+02/2)T
8, = e
Yl:_2(|r—q—a2/22)|n(so/smm)
Pes = S (N(bl)—z(f—jc”e"\'(—ba)} Sbequ(f—jq)N(_bz)_SoeqTN(bz)
~ In(SmaX/SO)+(—r+q+0'2/2)T
b = v
b, =b - oT
In(Sp/S)+(r-g-012)T
» o

2(r-q-0°12)In(S,,,/S))

2
(o)

Y, =

max(0,S; -S.)+(S -K)

r—1 r—q—a—2 _1 r+q+6—2
2 6 2 6

eI 1
M =
1 (r—q)T S)
M. = 26(2(““)*"2)ng . 255 1 B e(r—q)T
* (r-g+o’)(2r-29+0°)T* (r-q)T*(2(r-a)+o” r-q+o’

02=£In M22
T M,

Ve ™ N(d,)-U,e™ N(d,)
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In(V, /U - 5212)T
dlz ( ° °)+((:U\/?q‘/+o- ) d2:d1—(}ﬁ

~ 2 2
O'—\/GU + 0y, —2po,0,

dS=(r—q)Sdt+oS"dz

d—SS=(r —q-AK)dt + cdz+dp

dS = (r — )t + o (t) Sdiz
d—Sy:(r—q)dt+\/\7dzs

dv =a(V, -V)dt+£&Vedz,

dS = (r (t) — q(t)) St + /(S t) Sdlz

0C e [OT +q(T)C, +K [r(T) - qa_)]ﬁcmkt /oK

[G(K’T)] =2 Kz(azcm/aKz)

% = mdt + sdz

0
Af, = fAt+ 0, T AZ
Af, =, At +0,f,Az
[1= (0-2 fz) fl - (01 fl) fz

AlT=(uo, f,f, — w0, 1, f,)At

L S
Oy 0,

% = udt + odz
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dé=ocdz
f

d(—J: (o, —O'g)idZ
g g

f
fO = gO Eg [g_Tj
T

dg =rgdt

fo =0, E(Lj
Or

f,=E(e’"f,)

fo=P(OT)E (f;)

N-—

At)=2 (T =T P(tT.)

=0

s(t) =E.[s(T)]

ol

c=P(0,T)E; [max(S; —K,0)]

=

c=e " E [max(S; —k,0)]

E, [max(S; —K,0)]= E; (S,)N(d,) ~ KN(d,)

Vi
f, =U,E, {max[a LOH

fo =VoN(d,) -U,N(d,)

2 2
F+ Foo'tt,
1+ Fr,

Advanced Portfolio Management Formulae Sheet 22 December, 2006



y —1y2o2t G'(y) YiiFpoyioe it
i 27 YIIG!(yI) 1+Fiz'i

Vi +Vipoyoyt

%P(o,s)N(d;)

2

Crouhy, Galai, and Mark, Risk Management

P =—N(—d )V, +Fe "N(-d,)

n(Vy/F)+(r+ Yo ) n(Vo/Fe™ )+ 15T

d =
' oT oNT
d,=d, —oT
ST
|n|B:0 |r]l:e|:|:EJ
A

Vo

=y, -t :—%|n(N(d2)+ o N(—dl)j

Q =N|N*(EDF, )+ p,, i\/ﬂ

Q =N[N*(EDF; )+ p,, RT’]
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el [(1— LGD)+(1-Q) LGD] et

v,i

r, —r, :—%In[l—QiLGD]

v,i

oot :—%In[l— N(N*(EDF, )+ p,, SR T")LGD|

PV =(1-LGD)},

PV =(1- LGD)Zn:cie-“‘ + LGDZn:(l—Qi )Ce™
i=1 i=1

dr = #(m-r)dt+ndz,
dV = uVdt + oVdzZ,
corr (dz,,dz, ) = pdt

-N.—n
) I
j n+n;z

e Jn ZnLj_e_J ]

6,(2)=3

= n!

m m L
m ->n+>ynz!
6(z)=Te"™" e & &'

j=1
Note: on theright, the first sum in the exponent, text has n bar timesj. Should be n bar
sub j. Full credit for either.

ld”G(z)

n'  dz" =

~ R+ALGD
~1-2+4(1-LGD)

Ar—__ YAU+ALLGD
1- AAt+ AAt(1- LGD)
Y =r+ALGD

V(LT)=F {exp(—ij(s) dsJCF}

t

Y(t)=r(t)+A(t)LGD +I
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V-C104-07

V-C105-07

A(t) = Ao+ Ar (1) + W, (1)

dM (t)=[r (t)dt+ o, dW, (t) [M (t)

L(t) =1, +1r () +1L,M (t)+1,[ M, (1) =M (1)]

dr =(a—fr)dt+o,dZ,
dU = (a—bX)dt +0,dZ,
corr(dZ,,dz,)=p

Iw wf (wW)dw
$1-0(,)

[1 1
—o|=+(1-—
% =N ( N)p

oo?

CTE(p)

i =L j=#i

GVAR_aCOV(R1Rp)

I p

AVAR =

COV(R,R)) o
B=——m—" =P
O-p p

AVAR =a(fi*0,) =~

0o W

=2Wo,, + 2ac?
oa

2

- O-ip_ W O'p
a=-W—=-Wg—
o,
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V-C106-07

V-C110-07

V-C113-07

V-C-114-07

V-C117-07

V-C120-07

V-C123-07

S =soe«ﬂ—%)t+ow)

@ B)E[loss|loss>V, |(8 —a)V,
l-a

CTE, =

LPM, = Y p(z-R)"

Rp=—x0

k=14 p)@+r+r")-1
E(R)=R +Bx[E(Rn)-R]+e

R=bi,o+biixFi+bh :xFo+...+b.nxFnt+e

o _ C CRisky M _
Brasy = LZ;' 1+ R)' } A+R)"

T Cy M
BOA — 2: Risky +
Riskess Ll (1+r)‘} A+r)"

R-rM
@+r)

Go = Blgisklaﬁ rlsky z (

f m
U, :rtT +wt_Tt(rt +a)t)+5t_gt+1+7t
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V-C125-07
dS=uSit+ cSdZ

= u(r,Ordt+rodz

Ar(t,T)]

il
ot,T)= i/%-r)

o(Ar(t,T))

Jat

dr = a(b-r)dt+o+/rdz

ot,T)=

=a(b-r)dt+o0dzZ, (a>0)
=a+b(l-r)dt+ro,dZ
d =(a,+br+c)l)dt+lo,dW

dv =M (t,r)dt + Q(t,r)dz
1 2
M(t,r) =V, +u(t,r)V, +§a(t, r°V,

Qt,r)=o(t,r)v.
dIT=(M,(t,r)—AM, (t,r))dt + (Q,(t,r) — AQ,(t,r))dZ

dIT =rIIdt

V, + (u(t,r) - A, r)o(t,r))V, +%a(t,r)2v” -rv=0

F?“(1)=2[P(”+1)} O soguor
P() | (+5")

PM(T) =2 R @R (T -+ P -]

i+1

_P)_ AL (572n+§2))+(——|)ln§

TO=50T)
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r"(M1=

Note: Typo in text either way will receive full credit.

dr = (f'(0,t) + ot)dt + odz

—;In[é(n)c?(n—l)--ﬁ(l)]

r(no*(n) =

n

P"(1) = [ P(n+1)}[(1+5 O g8y (145, 1)2]51

P(n) (1+6,,..6)..(1+5,)

dr =(f'(0,t)+c?(t)t+ ‘;(‘f))[r(t)— f(0,t)])dt + o(t)dZ

P(n+1) 1+, ,.5,)(1+ 5, ,..5,). (1+5+1)2
P(N)  (1+6%.00).(1+ 525 )1+ oY)

Ri(M=

(1+02,.82)(1+ 62 ,.52)..(1+ 62,)2

(1+02.62) A+ 62.52)..(1+ 52) (5,57

o (1) cos(t)

={f'(t)+|o-(t)|2t+

dinr = (0(t) - ((t)) It + o (t)dW

dr (t) = (e (t) — Br () dt + cdW(t)
of (o t)

where a(t) = +Bf(01)+ ﬁ(l e )

= [H(t) +u— ar]dt +o,dW
du = —budt + o,dZ

dP(t, T ) =r(t)P(t, T )dt+oP(t, T)P(t, T )dzZ

df ¢, T) =0 (t,T)o? (t, T )dt - P (1, T")dZ

dP(t, T ) =r()P(t, T)dt+ (T —t)P(t,T)dZ(t,T")

R P L CLD ]
’ A\ P(t, T +A)
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LT ) = L(t,T*)[i—L(t’ JA)A

AT = JAA(T —t)dt+ A(T —t)dzZ
2L, Ay (T = JA)A( )dt + A( ) }

: . koL@, j)A Af .
L(k, j +1) = L(K, 2 A A, —— I AR, NAZ
( J+ ) ( J)exp|:(i;11+ L(i, j)A i—j-1" *k-j-1 2 + k—J—1\/_

i
2 2
where o7 j = 21 AT

caplet C, = L3, P(tk+1)[FkN(d1) - RxN(dz)]

X
d, = d1_0'k\/E
O'k\/E

&mmm=§§wmmﬂmn4§mmﬂﬂf&&N@%mem

where d, =

where Aziz P(t) 1<i<mn
m

P(k+1 j)=P(k, J)exp{[f(k)—@jmw(] —k)VAZ(] —k)}

o (T -t)=(a+b(T" -t))exp(—c(T" —t))+d

2

L(k,j+1)=L(k,j)epoZk: LA DA 4y %JA+AK_H\/ZZ}

AL+l A

T+T -1

. [T ht)
PO +T) 5 e 5" where h(t) = 1(
1+0

" o

P(T*,l,T) =

V-C127-07
LR =AR-LR

RS(L) = (% RAJ -R
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(Us)=Rs- 203
max (Us) (Ab ]RF + Pt = 2504 (Ab aA—aL] z{[ﬁﬂzw -2 o0 +wL}
Prrs = ﬁ
Vs :zoCFacﬁve(1+ivggi)i‘;(ff,:;w (U+ica)
Prourry = gDV ;- 1+)g )

V-C129-07

MV, — (MV,, + CF)
MV, + CF
(MV, —CF) - MV,
MV,

external cash flow at the beginning of the period r, =

external cash flow at the end of period r, =

MV, = MV, (1+R)" +CF,(1+ R)™"® + ...+ CF, (l+ R™ ™

Rp :ap+,b’pR| +é&,

=

n n n

= 2 [wer ] = 2 (W —we)r | = ZW r—ZwBr._r

i=1 i=1 i=

A
N'ac = Z\Ni(rci - rf)
i-1

M

=iZV\/|VV”(I'B” CI

i=1 j=1
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S S s
= Z;‘(ij - WBj )(rBj - rB) + Z;‘ (ij _WBj )(rpj - rBj ) + ZIWBj (rpj - rBj)
j= j= i=

Ry —Ta =ap+ Ba(Ry —Ty) +é

V-C130-07

I =1, + OAS— Dy, sAOAS - > D(i)Ar (i)

r=r, +OAS- DOASAOAS—ZD(i)N(i)Jf%

r =1, + OAS— D AOAS-> D(i)Ar(i)+r/c+ pa-e,
r=r, + ROAS-Y D (i)Ar(i)+¢

f, =1, + NOAS— D, ANOAS- Y D(i)Ar(i)

r,—1 = OAS— NOAS- D__AOAS+ D, ANOAS
—=>.D,(i)Ar(i)+ > D, (i)Ar (i)+r/c+ pa-g,

[ -1 = NOAS- D, ANOAS— ROAS-¢
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