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Abstract

The multidimensional Log S-fBM model (m-Log S-fBM) extends the Log S-fBM model
proposed by Wu {et al.} to the multidimensional setting. We first define the multidimen-
sional Stationary fractional Brownian motion process (m-S-fBM), whose marginals are S-fBM
processes characterized by the correlation limit $T$, the intermittency parameters $
λ î2 {1 ≤ i ≤ d}$, andtheHurstexponents$
H i {1 ≤ i ≤ d}$.Thecross−dependencestructureiscapturedbytheco−intermittencymatrix$
ξ {i, j} {1 ≤ i, j ≤ d}$andtheco−Hurstmatrix$
H {i, j} {1 ≤ i, j ≤ d}$.
Subsequently, weintroducethem−LogS−fBM, inwhicheachmarginalfollowsaLogS−fBMprocess, whiletheirmutualdependenciesaregovernedbythecovariancestructureoftheunderlyingm−
S−fBM.LiketheonedimensionalLogS−fBMmodel, wedemonstratethatthemLogS−fBMiswelldefinedforcoHurstentriesin$

)
0, {

1}{2}
(
{̂d× d}$aswellasforavanishingcoHurstmatrixenablingtobridgetheroughandthemultifractalregimes.Withinthisframework,weextendthesmall − intermittencyapproximationfromtheunivariatetothemultivariatecase, allowingtheapproximationofgeneralizedmomentsoflog −multifractalrandommeasuresbythoseoftheintegratedS − fBMprocess.Thisenablestheestimationofcross− covariationparametersbetweenanypairofmarginals$i$and$j$viatheGeneralizedMethodofMoments(GMM), whoseaccuracywevalidateonsyntheticallygenerateddata.F inally, weapplythisformalismtofinancialmodelingbyconstructingamultidimensionalstochasticvolatilitymodel, calibratedusingSP500marketdata.Empiricalresultsshowthattheoff − diagonalentriesoftheco−HurstmatrixareclosetotheHurstexponentoftheSP500itself, whiletheoff − diagonalentriesoftheco− intermittencymatrixareconsistentwithitsintermittencyparameters.
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