Zratiouikr MeydAev Ataotacewv (High Dimensional Statistics)

Mbaokev: Tavayiotng [Manactapoung

I'evika otolxeia padnpatog

Kadikog: 61227

Turmog: Emoyng
Erminedo: Metartuyiako
'Etog omtoudav: B’

EZapunvo oroudov: 40

ECTS: 5

MNoooa 6idaokariag: EAAnviky/AyyAikr

Course Description

Modern statistical applications deal with the analysis of high-dimensional datasets. However,
inference is extremelly challenging due to the curse of dimensionality: as the number of variables
increases, the data may become quite noisy and it is difficult to separate the actual underlying
information. The course will present modern statistical techniques particularly suited to problems
with high dimensionality, such as:

e large scale hypothesis testing

e statistical applications in bioinformatics

e applications of (generalized) linear models in big data problems
e Regularization tecnhiques (LASSO, Ridge regression)

e Classification and model-based clustering for multivariate data with dimensionality reduction
techniques

e Statistical network analysis

IIepwypagpn MaOnpatog

ZUyxpoveg epaployEG TG ZTATIOTIKIG arnattouy ) Siaxeipion kat avaiuvor peydAou oykou Sedopévev.
[MapoAautd, n avdnon g Sidotaong v debopévav Sev guvendyetal mavia avdnor g XPHong
rAnpogopiag, aAdd kat avgnor tou Sopubou nou suriepiexetat oe auvtd. ‘Etot, tibeviat véeg mporAnoelg
ot Zupniepacpatodoyia. To pabnpa tng Zratiotikng MeydAwv Atactdosmv Sa mapouoidoel oUYXPOVeS
ZTaTI0TIKEG TEXVIKEG Y1 TNV AVIIHETOINON TETORV IIPoBANIATOV, ONeG:
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e TIpoBAnpata moAAamA®v CUYKPIOE®V KAl EAeyX0G TOU pubpou tev Peudng Jetikwv arotedeopd-

@V
e LTATIOTIKEG EPAPHOYES O TTPoBANATa BlOMANPOPOPIKLG

e Epappoyég (YeViKeEUPEVOVY) YPAUHIK®V HoVIEA®V oe mpoBAnpata peydAov diaotacewnv
e Texvikég kavovikoroinong (LASSO, Ridge regression)

e AlQX®P10TIKI] avAAuorn KAl avaduon ouotddmv os TtoAupetaBAnta dedopéva e TEXVIKESG Pelwong
Siaotaong

e LTATIOTIKY avAAuor S1KTUeV

Prerequisites

e Prerequisites

— Hypothesis Testing - Linear Models

— Generalized Linear Models
e Some basic knowledge on

— Computational Statistics

- R programming
e Students will also benefit from the following courses (not required)

— Applied Bayesian Statistics

— Statistical Learning

IIpoanattoupeva
e Kalr yvoon

- Exupnuxkng kat EAéyxeov YrioBéoewmv

- (Tevikeupévav) F'pappike®v Moviédemv
e Baowkég yvooelg

— Y1roAoy10TiKr§ ZTatiotKyg

- Ipoypappatiopou oe R
e YLxeTlKA mpoodpepopieva pabrpata (dev eival mpoanattovpeva)

- Egappoopévn Zratiotikn katd Bayes
- Ztatoukn Mabnon
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Key Outcomes

After completing the course, the students will

know the challenges that big data impose to the statistician
properly deal with large scale hypothesis testing

put their hands on many different types of data from cutting edge research areas such as
bioinformatics and network analysis

learn many novel statistical ideas and methods developed in the last 20 years

know how to apply the relevant methods using R and Bioconductor.

Emdioropeva padnolaka anotesdéopata

Metd v ermtuxr) 0AOKANp®Oor Tou pabrnpatog, ot gottntég dSa eivatl oe 9éon

va yvepidouv t1ig riporAroeig rou 9€touv ta dedopéva peydAev 61aotdoemv ot ZTATotKL Xu-
priepacpatoloyia

VA aVTIPETONIOUV omotd ripoBAnpata eAEyxou nmoAland®v unobeoemv

va €pBouv oe enagr pe oUvoAd SeboPEVEOV ATIO CUYXPOVEG EPEUVITIKEG TIEPIOXES OIS 1 Bio-
MANPOPOPIKI KAl 1] avdaduor Siktumv

va pabouv véeg Iratiotikeég peboboloyieg mou avartuyxOnkav ta tedevtaia 20 xpovia €81k
OXEB1A0PEVEG Y1a TNV AVITHETOITION NTPOBANPATOV PeydAmv draotaoemv

va ulorolouv kataAAnioug aiyopibpoug otnv R kat Bioconductor.

Teaching and Learning Activities

One three-hour lecture per week, study exercises and programming exercises as homework (some
to be submitted).

AlSartikég Kalt MaOnolakég M£0odot

Mua 61aAedn 1pv wpaov eBdopadlaing, aoKnoelg HEALTG KAl IIPOYPARIATIONOU Oto ortitt (0plopéveg

nipog napadoon).

Assessment and Grading Methods

The final grade will be a weighted average of 2 or 3 homework assignments.
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M£Bob6o1 A§loAoynong kat BaOpoAdynong

O ted1kog Babpog Sa mpokuyel wg otabpiopévog 11€00G 6pog 2 1) 3 epyaciav.
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