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m Abstract =

The Swaption is one of the popular interest rates derivatives. In spite of such a popularity, the swaption pric-
ing formula is hard to derived within the theoretical consistency. Most of swaption pricing model are heavily de-
pending on the simulation technique. We present a new class of swaption model based on the multi-factor HJM
Levy-mixture model. A key contribution of this paper is to provide a generalized swaption pricing formula encom-
passing many market stylize facts. We provide an approximated closed form solution of the swaption price using
the Gram-Charlier expansion. Specifically, the solution form is similar to the market models, since our approx-
imation is based on the Lognormal distribution. it can be directly compared with the traditional Black's formula
when the size of third and fourth moments are not so large. The proposed extended Levy model is also ex-
pected to be capable of producing the volatility smiles and skewness.
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(;2: ln(/{% () +r, () —2lnk, (F)

w2hd Swaption A& Thesl A4 WAL Sk

ky+ K d&y(v)

Swaption, = P(t, T)f(:(lf V(g(¥)—k, dg(Y) + ]

dY 2! ay?
_[k3+3k]k2+3k‘f} Bgl V)
3! day®
k +dk,k, + 3K 16Kk, +E gt
b 91y (A1)
41 dY4
WS o) T ek
. (log ¥ — j1)°
1 2{;2
Q(Y): =€
YV 2ro®

W B (change of variable)& ©]&3te] th-&o] 28 A8 4= gtk

Ky + 3k ky 3K Polz)

K - ~
Swaption, = P{t, T) / " =) -2

3! dz
[k +dkyk, + 3K + 6Kk, +k]]d4¢(z))
4 dz' d
A7 K==L o) & EFATFRIFFOIL 4 (ADS Hrkshy] Sste] g Aolska)
a
_ ky+3kk, +3K kg 3K 6Kk, + K

3! » BT 1

2 A7 B k= ky= 0°] Ak 99| A2 7 Hermite polynomial #,(z)& ©]-&3}d
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P, D / _Km(1 — " ) (2) (1~ p H, (2) +p, H, (2))dz (A2)

of Frt AN H(z)= (—-1Vp(z) ' . AE H3t A (A2)& TS A3tAL

Ij=fﬁKm(l—e‘;”‘z)w(Z)fiG(Z)dZ (A3
- [" (1—eo =iy 4
= / =5 (2)p(2)dz

- " pPE -
= _(1_60”/1)[1]_71(z)@(z)dzlfm“0/ e”Jr”H]»_l(Z)W(Z)dZ

— oo

o71A =3, 4. 4] (A3)9] A WA F& 0013 lim p(z) =0Y 22 thgo] FHdt}

o rE
1= 70"/; e H. | (2)p(2)dz

fK az+u d H
=g 7006 E_z_ . (z)<p(z)dz

=Sl DI~ [ E ()

— 0

el A d(induction)ol] )8k,

J

7= [aK«H;H Z(K)QO(K)]‘UB/j{ e$z+ﬁ]1§72(z)<p(z)dz

= ,}[e‘;K“;I]Gﬂ(K)ga(K)]+(7A2[e‘;K+‘:Hj_3(K)<p(K)]—UAS‘/K IR (2)p(z)dz

— 0

ggemm (B (K - aJ/ ¢+t (2)de

=S () e (K

J=

o] Azt wehA AR 2axwE 2AbE Swaption 71EL v e AE yeth

tT)/‘ et Yo (2)(1— 0, Hy (2) +p,H, (2))dz

= P(t, D(MK) ~67+/1N(K* o)

—p, 20K H,  (R)p(K)]—oPe? T NK=3)

i=1

3o~ .. ~ i ~
+p, Y0 e H,  (K)p (k)] —ote® " K~ )
=1

AN Hy (@)= 0, 8, (2)= 2, By (2) = 2" ~ 1, H, =2° — 32, and H, (z) =2* 62" +3



