Date: Thu, 3 Nov 2016 12:34:41 +0200

From: Luigi Malagb <luigi.malago@gmail.com>

To: random@ﬁelds.dm.unipi.it

Subject: [Random] Postdocs in Riemannian Manifold
Op’cimization,
DeeP Leaming and Information Geometrg at RIST

The Romanian Institute of Science and Technologg
(RIST) has an oPening for b, Postcﬂoc Positions, in the
context of the DeePRiemann Prcject “Riemannian
Optimization Methods for DCCP Learning”, funded bg
European

structural funds through the ComPetitiveness
Operational Program (POC 2014-2020). The
appointments will be

for2 years, with Possible extensions up to 4 years.

The DeepRiemann Prcﬁect aims at the design and
analgsis of novel traning algorithms for Neural Networks
in

Deep Learning, bg applging notions of Riemannian
oPtimiza’cion and differential geometry. The task of the
traming a Neural Network is studied bg emploging tools
from OPtimization over Manifolds and Information

Geometrg, bg casting the lcarning process to an
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oPtirnization Problem defined over a statistical manifold,
i.e., asetof Proba]ailitg distributions. The Prcject IS
highlg interdisciplinarg) with competences spanning
from Machine Learning to OPtimization, DCCP Learning,
Statistics, and Differential Geometry. The objecti\/es

of the Project are multiple and include both theoretical
and apl:)liecl research, together with industrial

activities oriented to transfer knowlecige, from the

institute to a startup or sl:)in~og of the research

groul:).

The Positions will be part of the new Machine Learning
and OPtimization group, which will be Pericorming
research at the intersection of Machine Learning,
Stochastic Optimization, Deep Learning, and
OPtimization

over Manifolds, inclucling nature~insl:>irecl oPtimization
algorithms, from the uni%ing Persl:)ective of
Information Geometrg. The group is one of two new|9~
formed groups in Machine Learning at RIST, where
about 20

new Postcloctoral research associates and research

software developers will be hired in the next year.

The Oicﬁcialjob announcement can be seen here:



http://rist.ro/en/&etails/news/PostclooPosition5~in~

machine~learning-_optimization~ciee[:>~learning~an&~

intormatiomgeometrg.html

The positions are to start as early as December 2016 or
at any agreed later date. Applications will be reviewed
as they are received.

# Jobs Description #

The three open Positions will focus on different and

overiapping asPects of the Project:

) OPtimization Aigorithms over Statistical Manifolds
with APPlications to DeeP Learning

The Postcioctoral researcher will conduct research on
the clesign and implementation of novel first- and
second-order methods for the oPtimization of functions
defined over statistical models, such as exponential
families, the Gaussian distribution, and Markov Random
Fields. In Particular the research will focus on the
oPtimization Problem associated to the training of a
Neural Network, which will be studied from the
Perspecti\/e of OPtimization over Manifolds with non-

Fuclidean geometries. The Postdoctoral candidate will
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develoP oPtimization aigoritlﬁms which exPlicitlg take into
account the Riemannian and dual-affine Hessian
geometries of the search space, gjven bg the Fisher
information metric. Such aigoritnms should be etﬁcient,
scalable, iargelg Para”eiizable, and suitable for the iarge
scale and big data settings.

Kegwords: stochastic gradient descent, Riemannian
manifolds, dua”gﬂqat Hessian geometries, ol:)timization
over manifolds, second-order oPtimization methods,
large scale oPtimization) nature-inspired oPtimization

algorit]*nms
2) Tneorg of Neural Networks

The Postdoctoral researcher will contribute towards the
definition of a Pro]:)abi listic and geometric framework
for the studg of deeP Neural Networks aimed at a better
understanding of the working mechanisms behind the
success of DeeP Learning, The analgsis is focused
towards a better understanding of what enables DeeP
Learning systems to achieve remarkable successes, and
of its limits, in classification and Predictive

anal\gsisJ with a Particular focus on the iearning task, in

order to guide the de\/elopment ot nove|



algorithms. The research will include the studg of the
representational power of various Neural Networks
tol:)ologies, bg taking into consideration the impact of
hierarchical architectures with respect to the
cxpressiveness of the network; and the analgsis of the
number of local minima and of saddle Points) which
appear during the training and which stronglg affect
convergence of the oPtimization algorithms, clepencling
on

the nature of the network.

Kegwords: theorg of neural networks, deeP learning
lcaming representations) expressive power of neural
networks.

%) Information Geometry of clua”g-ﬂat Hessian
Manifolds

The Postdoctora[ researcher will focus on the
characterization of first and second-order Riemannian
and

atfine geometries of statistical moclels, or more in
general Hessian manifolds, aimed at the stud9 of
optimization methods over statistical manifolds. Neural

Networks can be modeled as statistical manifolds, or



manifolds of Neural Networks) and the traming of the
network can be studied as an oPtimization Problem over
a non-linear manifold, where the weights of the network
are the Parameters of the model and thus the

variables of the function to be op’cimized. The purpose
of the analgsis is to introduce alternative

second-order aPProximations of a function over a
statistical maniFoH) depencling on the choice of the
connection and thus how Para”el transport IS
implementecl} which are at the basis of the clesign of

second-order ol:)timization methods.

Kegworcls: information geometry, geometry of statistical
models, natural graclient, dua”9~ﬂat manhcolds)

Hessian geometries.
# Desired Qualifications #

- PhD in machine |eaming, theoretical computer science,
stochastic oPtimization, statistics, aPPliecl

mathematics) inclucling fields such as manifold
oPtimiza’cion, differential geometry, statistical
mechanics,

an& related ﬁelds
- Strong, Publication record



- Strong, analgtical ski”s) such as Problem solving and
|ogica| thinking

- Enthusiasm to work in a multidisciplinarg and
international research environment

— Good written and oral communication skills in Eng!ish

Knowleclge in machine leaming IS help?ul, but not strict|9
manclatorg. Doctoral students close to the

competition of their thesis will also be considered.

The Positions are to start as earlg as December 2016 or
at any agreecl later date. Applications will be

reviewed as thcg are received.

RIST offers com]:)etitive salaries and top-level working
conditions. The net salarg for these Positions will be
around 2.000 euro per month, with a Possible INncrease
up 10 2.200 euro, based on new tax incentives for
research and clevelopment activities in Romania.
Positions are endowed with travel resources. The cost
of

li\/ing in Cluj IS signiﬁcant|9 lower than in Western Europe
or the USA (e.g., itis1/? of the cost of

|ivingin London, UK).



# How to Applg #

In order to applg to this Position, the candidate should

send an email to deepriemannjobs@rist.ro,

mentioning in the subject of the email "DeePRiemann
Postdoc Application". The email should include among
’che

at’cachments:

- A cover letter

-A complete CV with full list of Publications

- A short research statement (max? Pages), which
describes your research interests and explain Whg your
ski”s, knowleclge and experience makes you a suitable
candidate for one or more of the open Positions

- The Pchcs of 2 selected Publications

- Name and contact information of up to? referees,
which will be contacted chrectlg 199 the institute for a

remcerence Ietter

Informal inquiries can be sent to Dr. Luigi Malagc‘)

<malago@rist.ro>, Principal Investigator of the

DeePRiemann Project.

# About the Institute #
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The Romanian Institute of Science and Technologg s a
non~governmenta|, not~1cor~l:>roﬁt, inclel:)enclent
research

institute, founded in 2009, with the purpose of oH:ering
scientists a Place to conduct research in Romania

with top working con&itions, comparable to those you
can find in Western Europe. RIST current|9 Peﬁcorms
research on coml:)utational and experimental
neuroscience, coml:)utational in’tc:”igencc:J machine
lcaming, and

clgnamical systems. The institute is currentlg undergoing
a Phase of signiﬁcant and sustained grow‘ch

suPPor’ced ]39 European and Romanian structural funds,
with Plans for hiring around 20 new scientists and
researchers in the next year. The institute has close
contacts with the Babe§5~50|gai University, which is the
largest universitg in Romania, and with the Technical

Universitg of ClLﬂ'—-NaPoca.

The institute is located in Cluj~NaPoca, in the heart of
Transglvania) which has been named bg Lone|9 Planet
as the top regjon to visit in 2016. CIUJ IS a welcoming and
innovative city, recentlg listed as one of the

major tech hubs (with a 9% growth per year for T



industrg). CIUJ has 12 universities, over 70k students
every year, and an extremelg vibrant startu]:) scene,
which has recentlg named the Silicon Va”eg of

Transgl\/ania.

ClUJ IS Europe‘s friendliest citg for Foreigners, accorcling
to a stu&g 139 the UK Office of National

Statistics, and Romania is no. 16 in the Internations best

expat destinations of 2016. About 1100 French

citizens, 800 ltalian citizens and 500 German citizens live
in ClLﬂ (source). The city has an international

airpor‘c, onlg 8km away from the citg center, with ﬂights

to more than 350 European destinations.
More information about Cluj:

ht‘cps: //vimeo.com/171864331
ht’tps://vimeo.com/]66021527

Luigy Malagé

Principal Investigator

Romanian Institute of Science and Technologg - RIST
Address: Str. Cireg,ilor 29, 400487 C|uj~NaPoca,

Romania
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Homepage: http://www.Iuigimalago.it
Office: +40 364 408794
Mobile: +39 340 6249299
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