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A \Vide performance as~c~"mcnt has hecn done uo thrcc vcry popular I11m)

cis: Ihe HeSlo" (199J) SlOcha<lic volalilily Illodcl, Ihe Merlo" (1976) jump 
diffusio" Illodel ,md Ihe BaIe, (19%) slochaSlic vohuilily- julllp diffusio" 
111Ixlel. The Black- Scholes Illlxlei via Fomier Iransfo ... " i> ",ed as a hench
milrk lo usscss thc performance mc"lsurcs anù the schcl11c ... · parumclcrs. 

The d!araClerislk fU"Clio" elllhedded in Fo ... "ulae (1.2) and (1.1-1) in Sec
tino I muy he vcry scnsitivc lo lite ItlOVCIllCnls or the 1ll00JcI\ r~lr"Ullclcrs. 

By simply moving Ihe levcl of volalilily or !he lime IO malurily il can 
hecollle eilher slrongly pcaked or highly oscill,uory. In Ihe following d","s. 
some examples are calcuhued lì". Black- SdlOles (via Fouricr lransforlll), 
HeslOn, MerlOn alld Bales Illodel. 

Thc an;llytic fOfm or the risk-ncutral charactcristic functioll is: 

Thc l'ùllowing in;t;al vulucs 1'01' the 1ll0ùcI's p;lri.ll11ctcrs ;.lre uscù: r = 0.02. 
(T = O.J, T = 0.5. The d!araClerislk funclioll is spa"neJ on Ihe IruncaleJ 
imerval [O, IO]. ,, = IO. K = I. See Figure -1.1. 

Thc analytit: form or the risk-nclitrai charactcristic fUllclion is: 
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4 . 1.1.3. Merton Model 
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• fJ is (he corre(;.llioll cocflicicnl hClwccn lhe spot prke UIHJ variancc; 

• H is the cUITI.ml Icvcl or variancc; 

• () i~ thc long ~run mcao or (he variance process; 

• (T is lhe di Il'usinn coeffìcicnl or lhe vul"Ìancc proccss; 

• K is the ~pccd or mcnn revcrsion or the variancc pnH.:ess. 

Thc fo))owiog inilial valucs for lhc l1lodd's paral1lclcrs arc uscd: ,. = 0.02, 
•• -" 0,3, p = - I, K = l, rr = 0.1, () = 0.5, T = 0.5, Thc ,hara'lcrisli, 
fun'lioo is sp'"lOcd on lhc lrun,alcd iOlcrval [O, IO). Cl' = IO, K = I. Scc 
Fi~urcs ·U ,md .1.3. 

Thc aoalylk forl1l of lhc "risk· nculral" ,hara'lcrisli, fun'lion is: 
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Figure 4.3. Heston model - stability 
analysis on rho 

4 . 1.1.4. Bates Model 

Figure 4.4. Merlon mode! - siability 
analysis on tau 

Pricing via Quadrature: Empirical Performance. 
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where: 

• À is the frequency 01' jumps in the unil of time; 
• v is the constant level of varianee; 
• iL is the mean of jumps that oeeur in the uni t of time; 
• (J' is the volatility of jumps that oceur in the unil of time. 

The folIowing initial values for the model's paramelers are used: r = 0.02, 
v = 0.3, À = 0.1, iL = 0.1, (J' = 0.1, T = 0.5. The charaeleristie funetion is 
spnnned on the truneated interval [O, lO]. a = IO, K = l. See Figures 4.4 
and 4.5. 

The analytie form 01' thc "risk-neutral" eharaeteristie funetion is: 

j,(1J) " 'Pr(1J) = cIC,+D,.,+;1105,1 
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FiJ.!lU'l' 4.5. MCI10n lIlodd - ~lilhi l h y 

:lIIalysis ()Jl lamhda 

4.1.2. The Stability Impact 
of Alpha in Single 
Integration Formula 
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• p is lhe corrclalion cocffìciclll hetween the spot price antl vi.lJ'iance; 
• Il is the cUn'ent levcI 01' vari ance; 
• () is the long-run llle;.111 or the vari ance process; 
• (T is lite ùiffusioll coenìciclll 01" the variance pn}( . .'es~; 
• I( is Ihe speeù 01' mean rc\'ersion 01' lite variance proce~s; 
• À is the frequency or .iump~ in thc uniI or time; 
• /L, is the Illetlll or jumps Ihat occur in Ihe unÌl or lime: 
• (', is the volatility or jumps Ihal ol . .'cur in thc unii or ti me, 

The following initial values !"or the nUH..IcI·s parameters are u<;eù: r = fUl], 

l' 0,.1. A O, I. l' - I. /( - I. er = 0.1. /I = 0.5. JL, = 0.1. erj = 0.1. 
T 0.5. Thc characterislic function is spannetl on the lruncateù intcrv~11 

[0.10[. " . IO. K = I. Sce Figure, -1.6 anJ -1.7. 

DilTerenl valuation " .. ritcria are tlclìnctl lo asscss lhc illgorithm..; perfor
mance with respccl lo the pricing formulae. 

Let us nOlice <.lIso thal simply hy changing o', the intcgrantl in Equa
lion (1.1 .. t.) can become eilher slrongly peaketl whcn getting dose lO the 


