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ABSTRACT

Stefanos G. Giakoumatos

AUXILIARY VARIABLE SAMPLING FOR SOME TIME-

VARYING VOLATILITY MODELS
June 2004

The phenomenon of changing variance and covariance is often encountered in
financial time series. As a result, during the last years researchers focused on
the time-varying volatility models. These models are able to describe the main

characteristics of the financial data such as the volatility clustering.

In addition, the development of the Markov Chain Monte Carlo Techniques
(MCMC) provides a powerful tool for the estimation of the parameters of the
time-varying volatility models, in the context of Bayesian analysis.

In this thesis, we adopt the Bayesian inference and we propose easy-to-apply

MCMC algorithms for a variety of time-varying volatility models.

We use a recent development in the context of the MCMC techniques, the
Auxiliary variable sampler. This technique enables us to construct MCMC
algorithms, which only consist of Gibbs steps. We propose new MCMC

algorithms for the following models:



e Univariate models
o Stochastic volatility model,
o Unobserved ARCH model,
o ARCH model,
o GARCH model,
e Multivariate models
o Stochastic volatility model,
o Unobserved ARCH,
o Latent factor ARCH model,
o Latent factor GARCH model.

By using the auxiliary variable techniques and non-linear transformations of
the parameters space, we propose new MCMC algorithms - for the
aforementioned models - which are easily applied and allow estimation of the

posterior distribution of model parameters.

Furthermore, we apply the proposed MCMC algorithms to real data and
compare the above models based on their predictive distribution
Finally, we propose a new MCMC convergence diagnostic that is based on the

subsampling theory.
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IHHEPIAHYH

Xtépavog I'. INakovpdrtog

AEI'MATOAHIITEX ME THN XPHXH BOHOHTIKQN
METABAHTQN I'TA TA MONTEAA ME XPONIKA

METABAAAOMENH ATAKYMANXH
Tovviog 2004

2T1G XPOVOLOYIKEG GELPEC TOV OLKOVOUIK®V dedopévav €xel mapatnpnbel ot n
dtaxvpavon katr 1 ovvolakvpaven dev eivar otabepéc aAld petafdAiiovtat
KOTA TNV 01dpKeLo TOV XpOvov. ATOTEAEGUA OVTOV TOV YEYOVOTOG €ivat OTL Ot
EPELVNTEG  €YOLV  UETAKIVCEL TO  €VOLOQEPOV  TOVG OTO  HOVTEAQ
petafariopevng dtakvpovong (time-varying volatility models) mov éxovv v

dvvatdnta va €nyodv v petaPAntotnTa avTi.

Emudéov, ot Markov Chain Monte Carlo péfodor (MCMC) ot0 mAaiclo g
avdivong «atd Bayes, pog mapéyovv €va 1dloitepa  0YPNOTO Kol
OTOTELECHOTIKO €PYOAElO ylO TNV EKTIUNGN TOV TOPAUETPOV OVTOV TOV

HOVTEA®V Kal Ol LOVO.

Ye avtn Vv datpPr] vioBetodpe v avdivon katd Bayes kat to cOyypova
emrevypata oto miaicte tov MCMC teyvikov — kupiog v TeEXVIKN
Auxiliary variable sampler- é1t61 ®ot1e Vo KATOGKELAGOVUE EVKOAOVS GTNV
epappoyn arlyopibuovg MCMC.

AvoAvTtikd, mpoteivovpe vEovg alyoplBovg yio ta TopaKdTto® poviéra:

VIT



e Movodidotata HovTEAD
o Stochastic volatility model,
o Unobserved ARCH model,
o ARCH model,
o GARCH model,

e JloAvoldotata poviéra
o Stochastic volatility model,
o Unobserved ARCH,
o Latent factor ARCH model,
o Latent factor GARCH model.

Xpnoponotdvtog tig pebodovg auxiliary variable kot epappodlovtac un-
YPOUULKOVG LETOACYNULATIGHLOVS TOV TOPOUETPLKOD YDOPOV, ota
npoavaeepfévia  povtédla mpoteivovpe aAyoplOpovg mov  givar  €0KoAd
EQOPUOGIHOL KOl EMTPETOVY TNV EKTIUNON TOV TOPAUETPOV  TOV

avaeepfEvTOV LOVTEA®V.
EmnAéov, epapuolovpe Tovg mopandve alyopiOuovg oe Tpoyuatikd 0edonéva
Kol ovykpivovpe to  ovaivBévto poviéda Paci{Opevol OTIC KOTOVOUES

npoPAEYNC.

Téhog, mpoteivovpe éva véo dyvwoTikKO oVOyKAlong TtV Mapkoflavov

alvcidmv mov Paciletal oty Bewpia tov Subsampling.
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