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Multifractal processes (e.g. Compound Poisson Motion):

. - L A(t4a) — A(t)[ ~ M9
Ensemble and sample moments of increments do not always coincide. R C(q)
s o : . 2 e [Ala(k +1)) — A(ak)|? ~ a9
I'his can be explained through extreme values, heavy tail marginal Mg k=
distributions and dependence structure of multifractal processes. Aq) # C(q)
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COMPOUND POISSON MOTION LINEARIZATION EFFECT
e Compound Poisson Cascade (CPC): o Fstimation:
QT(t) =C 1_[(75Z ri)€C, (1) Wi r >0 1 Mg q
- (¢;, ;) random points of Poisson measure ) :S:n(q’ a) = Mg 2k |TX(% ak)
- W; positive iid multipliers associated with (¢;, r;) - (C] ) — Z w; log, Sn(q ) 2])
e Compound Poisson Motion (CPM): + al q T
A(t) = lim, g fot Qr(s)ds 10 ¢ 0'75;'??_6_ Z(qii R
- h
e Increments Ta(a,t) = A(t + a) — A(t): i 12
. 0.25|
— stationary , 00 ()
— finite moments for 0 < ¢ < ¢, % 5 10 15 20 % s 10 15 20 10 12 12 16 18
2| Ta(a, t)|* ~ a? // e Observation: All results shown here:
g- = sup {g>1,Aq) —1>0} t By . N |
c ﬂ e B q)7 if g < q. Log-Normal W;
Aq) = q+c((1 —EWY) —q(1 — EW)) Glq) = (Cla))r = L1+ ght, if g > g (4= 04 0% = 0.08)
e Multifractal Properties: |Tu(a,t)| ~ cla|", a — 0 -h = min ,{Dy(h) =0} hi ~0.64
[ Da(R), if Dy(h) >0, o -qf = (dDa/dh);_. g5 ~ 6.8
Da(h) = < oo, otherwise. Dy(h) = ming«(1 + gh — A(q)) < o~ 138
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EXTREME VALUES

o Maxima of increments:

- M, (27) = max{|Ta(2,2k)|, k=1,...,n;}

e Theory:
-q — +00 1 S,(q,27) = =M, (27)1
-Independence: --M,, (27)7 — S,(g,2’) for ¢ > ¢

e Observation:

-for ¢ > ¢ Suggests: moments as if infinite
%Mnj@j)q N Sn(% Qj) for q > q: and NOT for q > C]SL

EXTREME VALUES AND HEAVY TAILS

(GENERALIZED EXTREME VALUE FITS
o M, — GEV distribution: Fy, () = exp — {(1 (- p) /0)—1/§}
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e Fxtreme value fits:
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e 0.06/ e Lincarization Effect:
O 0.03 -Clg) = 1+q (hi + 2 wjlogy(o0,, Ay, + Mo,n))
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