Is log-fractional stable motion a semi-martingale?

For the standard log-fractional stable motion (LFSMj,) introduced by Yuji Kasahara, Makoto Maejima, and

Wim Vervaat as the limit of linear fractional stable motions when H — 1/q, the answerdsmgmim: first | asked about
linear fractional

No, it is not a semimartingale (except for the trivial Lévy-motion case).

The intuition is that log-fractional stable motion sits exactly at the critical boundary H = 1/a of linear
fractional stable motion. While ordinary LFSM becomes an a-stable Lévy motion when H = 1/, the
logarithmic renormalization produces a new self-similar stable process with stationary increments that is not

a Lévy process. F scencediret +1

A useful representation is
Xi —/ (log|t -8 - log|s|) M(ds),
R

(or an equivalent symmetric version), where M is an a-stable random measure. The logarithmic kernel is not
of finite-variation type, and the resulting process retains long-range dependence inherited from the
fractional stable family. [ scencedirect 1

There is a general theorem due to Rajput Rosinski and subsequent work by Vladas Pipiras and Murad Tagqu
characterizing when stable moving-average processes are semimartingales. Roughly speaking, a stable

moving average
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is a semimartingale only when the kerel g is sufficiently reqular (essentially absolutely continuous with an
L-integrable derivative, plus a jump component corresponding to a Lévy process). The logarithmic kernel

fails these conditions because

/
g(z) "

whose singularity at () is too strong for the required L®-integrability. Consequently the process is not a

semimartingale. This is exactly analogous to the fact that fractional Brownian motion is not a semimartingale
for H %‘ % E ScienceDirect +1

So, for the classical log-fractional stable motionwith 1 < & < 2,

log-fractional stable motion is not a semimartingale.

If you're interested in stochastic integration with respect to log-fractional stable motion, the appropriate
framework is usually pathwise/fractional integration or stable random measure techniques rather than It
semimartingale calculus.
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