APPENDIX A. FINITE VERSUS
INFINITE-ACTIVITY-LEVY-PROCESSES

dix Finite Infinite ‘

Proposition A.1. From Rémillard (2013), let L be a Lévy process with
characteristics (a, b, k), where k is the Lévy measure defined on R such
that k({0}) = 0 and f]R\O (1 /\]x\2) k(dr) < co. In a finite time in-
terval, the number of jumps of Lévy process can be finite or infinite,
according as k(R) < oo or k(R) = oo.

Proposition A.2. From Rémillard (2013), let L be a Lévy process with
characteristics (a, b, k), where k is the Lévy measure defined on R such
that k({0}) = 0 and fR\O (1 /\\a:|2> k(dx) < oo. A Lévy process has
|z|k(dz) < oo.

Jumps of finite variation if and only if b= 0 and f|x|<1

APPENDIX B. TRANSITION TABLES

A\ppendix Transitionl‘

B.1. Transition tables - Merton (1976). The transition parameters
Ty, for v € {0,1,2}, ke {1,...,p}, and i € {0,...,p} are

Tis = 3 Q(Nar =) e [ (ciinr(n) = e () = @ (enslm) — e (m)]

where Np; is the number of jumps over [t,,, tmi1], ¢(n) = vo, VAL,

and
AA)"
Q(Nar =n) = emt(T)7
072L = 0'2 _'_ %627
Nk (n) = ake(T—J—M—ag/2)At+n(7+62/2)7
cki(n) = log (az‘/ak) - (7“ —d— Xk — 02/2) At —n(y + 52/2)
ki = |

On

and ® (-) is the standard normal distribution function.

\ppendix Transition2 ‘

B.2. Transition tables - Kou (2002). The transition parameters T},
for v € {0,1,2}, ke {1,...,p}, and i € {0, ..., p} are

Tlgi = T(;u()vo-) A7p17n17772axi+17 At) - T(MO?0-7)‘7p177717772axi;At)7
Tkl,i = pila’k[rr(:uh g, ;\7231777/177727 Tit1, At) - T(,U’h g, 5‘7151777/177727 Ty, At)],
Tk2,i = bIOiQai[T(M?) 5-7 X:ﬁla ﬁh ﬁQ,ji-‘,—l; At) - T(M?a 2Ua S‘)ﬁl)ﬁlu ﬁ%j;i’ At)]a
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Where o =1 — 20% — Ak, z; = log(a;/ay), p = exp(—(r — d)At), p
r+302—\k, A= )\(1—4—/@) =pm/(14+K)(m—1),7 —7]1—1 72 —7]2+

1, 0—20 R =pi1(m/2m)+ (1 p1)(02/27) — 1, p2 = 2r+ 367 — AR, A =
)\(1+R),771 =n1/2—1,7 = 1m2/2+1,b = exp(c?+\(F— 2/{)At) and T; =
—log(b). The function Y(.) is defined by

. A e(anl)QAt/Q o0 n X k
70—7)‘7 » 12, P1, 4, t = T T Pn (UV t >
(:u M, M2, P1 ) O'\/M £ £ k T

x Iy (xz — At —ng, — —omV At)

1
oAt
60772 2At/2 @ \/_
+ U\/le Zan(U 772)

1
x I (% — At m, U—\/E’ —0M2V At)
— At

+ 7T0(I) (_%—> ,
ov At

and by

_ — k-1 n m ik 12 n—t o
Pyt (- ) () () e
* Zl_k( i—k ><Z> M+ 12 m + 12 Pib2

w1l n—k—1 n mo\"t M ik
Qn,k_Zi:k ( i—k > < i ).(7714‘772) (771+772) 2 p2,
I, (c;a, 8,0) = f:o e**Hh,, (Bx — 9) dz,

for arbitrary constants «, ¢, 5 € R, and n € N.

\ppendix Transition3

B.3. Transition tables — Variance Gamma - Madan et al. (1998).
From Madan et al. (1998), we define the degenerate hypergeometric
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function of two variables ¥(a, b, v) in terms of the modified Bessel func-
tion of the second kind K(.) as

2 exp(sign(a)c)(1 + u)?

b= 2T () (0
O(y,1—7,14+; HTU, —sign(a)e(l +u))—
sion(a ias exp(sign(a)c)(1 + u)'™ e
SRV o7 Y TR R

1+ .
P(1+7,1-7,2+7; TU —sign(a)e(l +u))+
3 exp(sign(a)c) (1 + u)?
(2m)T(7)y e

I+u .
Q)(% 1- 7 1+ v Ta - Slgn(a)c(l + U)),

where ¢ =|a| V2 + %, u = b/v/2 4+ b?, and where the degenerate hyper-

geometric function of two variables ® has the integral representation

—FW) 1u0‘_1 —u)" N1 — ux) PeWdu
FrG = J, v ) e

sign(a)

(v, B,y w,y) =

Let x = 1%, X = 2sign(a)c, so that ¢ =|\| /2, and set

|)\|v+% M2 o \
Uy (A y) = K 11+, —
1 (.17, 77) Qﬁr('Y)'Y v+3 (C) (77 v, L+ x)

1
|)\|"/+§ e/\/Qx'y /1 . 1y
AT e 7L (1 = )7t e Mg
a0y Kard (O ) (L aa) T e

|)\’7+% M2+

GO

A Y3 A/2. 441 1 -
- Al S (c)/ 27 (1 —zx)! Le—2ez g,
0

VAT

\IJQ(xv)‘v’Y) (C)¢(1+771—’7a2+%$7—)\$)

D=

‘)\‘74—% oM 207

1
— -1 Az
Wy (1‘7)\7’7) = WK,H_% (C)/O 27 ! (1 — Zl‘)’y e dz.



IfA>0,let t = Axz, set
\eM2 Az y-1
Uy (2, A, y) = \/_—e K1 (A/2) / 1 <1 - ;) e tdt,
0

2y/wl (7)
and set [ (z,\, ) = O/\x (11— %)7_1 e~tdt. Integrating by parts,
(Az)” VS| /M’ ( t)”‘l _
Li(x,\y) = 1—x) e 4 = 1l -— e 'dt
X (1 3 !
Az =2
v—1 3 —t
_ t({1—-— dt.
" A Jo < )‘) ‘

Set hy (x, A\, 7) = fo/\w (11— %)7_1 e~tdt and hy (z,\,7y) = 0,\:c 0 (1— %)V_Q e tdt,
where hy and hs are evaluated by Gauss-Legendre quadrature. Then

N2 Az 1\
\IJQ (.T, )\,"}/) - \/ﬁ K’Y*% ()\/2) /0‘ t'y (1 - X) eftdt
M2

= \/EK’Y_% ()\/2) hl (ﬁ,)\,’)/),

and U3 (z,\, ) = % K, 1 (A/2) I (z, A, 7), hence

v (ZL’, )‘)’7> = (l’, /\77) - SigH (CL) Uy (l’, /\77) + Sign (CL) \Ij3 (ZL‘, )‘a’y) :
IfA<O0, lett =—Axz, let

1/_)\6)\/2 -z B " y—1
\Ill (LU,)\,”}/) = WK,Y+% (—>\/2)/0 t7 ! (1 + X) etdt,

and set I (z,\,y) = fo_’\m o (1+ %)771 eldt. Integrating by parts,

_ vy 1 —\z 771
L(x, N\ y) = (=Az) (1—x) e~ —/ 1+ 4 eldt
g 7 Jo A

—\x -2

v—1 t t

- — {1+ = dt.
A Jo ( " )‘) ‘

Set hs (z,\,7) = fof)‘z 0 (1+ %)771 e'dt and hy (z,\,7y) = foﬁ‘z o (1+ %)772 eldt,
where hg and hy are evaluated by Gauss-Legendre quadrature. Then

—\)eM2

v, <I7 /\77) = % K’y—% (_)‘/2) h’3 (I7 )‘77> )
/(—\)eM2

Wy (iL‘, )\77) = 2(\/7—1_—?\)(7) K’yf% (_)‘/2) I (x> )‘77) :

As a result,
v (ZL’, )‘7’)/) = (l’, /\77) - Sign (CL) vy (l’, /\77) + Sign (CL) \Ij3 (ZL‘, )‘a’Y) :
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The transition parameters Tii, for j € {0,1,2}, k € {1,...,p}, and
i€{0,...,p} are

TP, = W(wo, N, dtJv) — U (wo, N, dt [v),
T, =p ey [\I/(:L‘l, AD dt/v) — 0 (ay, MY, dt/y)} ,
T2, = emp2a [W(es AP, dt /) = (s, A dt )],

bo _ v —
ma bo = Q,/ 1752,52 =

v a = (s, with ( = % and s = ——Z——. Thus A9 = 2ign (ag)co,

with Co :’CLO| \/2 + bg, ag = d

where p = exp{—(r —q)dt}, zo = L%

, Ug =

Next, x; = H%, U = \/ZirT’ by = (a+s) ﬁ, )\51) = 2sign (ay)eq,
1

with ¢; =|ai| /2 + b?, a; = (0) /%_

Further, let ro = 2r, 0o = 20, 05 = 20, g = 2q, as = (259, with
G =% and s, =

g3

g2

— Then Ty = W2 gy = 2 p, =
1+<972>2U 2 o 5 W2 /_2+b27
e 2

NJ

(02 +52) | [y, with ¢ = vzt hys AP = 2sign (ay)cy, with

(2)
=Jas| /218, ay = dP/ T, 6 = Y and
dt . (1—¢?
d? = [21 ( >+r2dt+ng+—1 <—§}2) ]
S9 a; 1— 5

o)
where 1y = 2w; — wy, W = %ln G &) and wy = dt In <i ?2))
—S2
Thus, for 7 > 3

T = e%ipad |U(w;, \D, dt/v) — U(z;, A\, dt/v)],
ki k 70 7% 70 Y41

where r; = jr, o; = jo, 0; = jO, q; = jq, o = (;s5, with (; =

0; o; 14w, b;
=2 and s;, = —~——. Hence, z; = Loy, = —2L=_ b, =
o7 J 2 > ) 2 0 7 2162

0.
1+( L) ¥
+(aj) 2
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y v\ ;T84 2 y Va2- ] .
(aj + sj) @, with 59) = @, éj) = —*, and )\Z(j) = 2sign (aj)cj,

: C)
with ¢; :|aj‘ \/2 —|—bj2-, a; = dﬁj)\/ #, and

b1 dt . (1—¢Y
dﬁj):—[jln(%>+rjdt+77j+—ln 5 }
S a; v 1_523

_ @)
Where nj:jwl_wj', wlz%ln <%),amd ’LUJ:%ID (1 ?j))'
—s2
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