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FORM FOR INDUSTRIAL DOCTORATE PROJECTS
TO BE COMPLETED BY THE COMPANY AND THE UNIVERSITY

- PROJECT Representation learning on graphs for web data

— SCHEDULED START DATE FOR PROJECT
—> ERCPANEL T PE6 Computer Science and Informatics

—> ERC PANEL 2 (OPTIONAL)  pE1 Mathematics

Each year, the Government of Catalonia establishes the maximum number of projects for each type of financing. If all the
funding is awarded for a specific type and the company/university wishes to carry out the project as part of the current call

for proposals, both types of financing may be opted for by checking both boxes. See the section on the characteristics.

Co-funding type of financing [] Specific funding type of financing

- COMPANY NAME NTENT - TAX ID CODE(CIF)
- LEGAL REPRESENTATIVE OF COMPANY Carla Pastrana 2 TSXI\TEO[RNEIIFG/:IIEER]
- PROJECT MANAGER AT COMPANY Andreas Kaltenbrunner -> TISXN/SO[RNEIIS:lEEr;
- E-MAIL ADDRESS - TELEPHONE

—> ADDRESS OF THE PLACE OF WORK WHERE THE PROJECT WILL BE PARTIALLY DEVELOPED
Av. Diagonal 210

— POSTCODE 08018 — TOWN Barcelona — WEBSITE https://ntent.com/company/
— BRIEF COMPANY PRESENTATION

NTENT HISPANIA SL is a Spanish technological research center lead by Dr. Ricardo Baeza-Yates and specialized in creating mobile software
solutions in the field of semantic search, which allows to put in context and interpret the search made by users; also develops Natural Language
Processing techniques (NLP), which studies the interactions between computers and human language. This level of automatic intelligence allows to
predict and send relevant information to a user according to his/her needs.

NTENT Hispania develops projects in the following areas:

* Semantic search technologies,

» Natural Language Processing (NLP) in Indo-European languages.
* Machine learning models related to search and NLP, and

« Advanced search algorithms.

Many of these projects are based on advanced data analysis, consisting of cleaning, inspecting, and transforming data in order to highlight useful

information, to generate conclusions and thus allow informed decision making. These kind of analyses also help to improve the user experience, to
increase the retention rate through the functionality improvements (offering a greater coverage of queries and reducing errors).
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— UNIVERSITY Universitat Pompeu Fabra
— DOCTORATE PROGRAMME

ICREA RESEARCHER ERC GRANT HOLDER [0 SGRRESEARCH GROUP
— SGR CODE 1659 —> RESEARCH GROUP NAME Artificial Intelligence and Machine Learning
> THESIS DIRECTOR  Viceng Gémez > BNCINENIE

- RESEARCH CENTRE (IF APPLICABLE)
- E-MAIL ADDRESS —> TELEPHONE

- ADDRESS OF THE DEPARTMENT/CENTRE WHERE THE PROJECT WILL BE PARTIALLY DEVELOPED
¢/ Tanger, 122-140

- POSTCODE 08018 - TOWN Barcelona - WEBSITE https://www.upf.edu/web/ai-ml/

BRIEF SUMMARY OF THE RESEARCH PROJECT, INDICATING WHETHER THERE ARE OTHER PARTICIPATING ORGANISATIONS OR CENTRES, NOT TO
EXCEED THE SPACE IN THE TEXT BOX, WHICH ALLOWS CANDIDATES TO DECIDE WHETHER IT IS A PROJECT OF INTEREST TO THEM.

An important challenge that arises in many data science problems is how to learn low dimensional representations of network data (data defined as a
set of nodes and edges between them with possible some attributes in the nodes/edges). Recently, deep generative models have been proposed as a
method to learn such representations [1,2]. These models can be useful, not only to encode compactly massive graphs, but also in tasks such as
prediction. Moreover, some of these models can also be used as network formation processes, that is, as a mechanism to synthesize artificial
networks with some (or better) properties than the real ones.

However, the applicability of these methods in real-world problems is currently limited by various reasons. In particular, current methods do not deal
satisfactorily with issues such as node relabeling of the network data, or other type of symmetries. Also, many of these methods do not scale up to
very large networks, of the scale of millions of nodes.

This PhD will be focused on the development and analysis of methods for learning this network embeddings and their application to user browsing
behavior and web graph data. In particular, the following

- Characterization of typical real-world problems where network embeddings are needed. For example, web domain network both at a global scale or
at individual browsing network scale.

- Development and analysis of a method that improves the state-of-the-art in learning successfully embeddings for the particular social media or web
domain under consideration.

- Exploring novel applications of the method in problems such as influencing the natural formation of a network by means of the reinforcement
learning / optimal control framework.

References:

[1] W. L. Hamilton, R. Ying, and J. Leskovec. Representation learning on graphs: Methods and applications. IEEE Data Engineering Bulletin, 2017
[2] T. Lei, W. Jin, R. Barzilay, and T. Jaakkola. Deriving neural architectures from sequence and graph kernels. ICML, 2017.
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Description of both the minimum requirements and preferred characteristics, in terms of degrees held, languages and experience that
will be weighed favourably in assessing candidates. In all sections, requirements must be identified as minimum or preferred.

— DEGREE* (BACHELOR'S DEGREE OR EQUIVALENT (FOUR-YEAR UNDERGRADUATE DEGREE, ENGINEERING AND ARCHITECTURE) AND UNIVERSITY MASTER'S DEGREE)
Computer science related Msc Degree

*Requirements for admission to a doctoral programme: See the requirements section corresponding to the questions most frequently
asked by doctoral students (FAQ) on the Industrial Doctorates website.

—> LANGUAGES —> PROFESSIONAL EXPERIENCE OF INTEREST

proficient English Graph Data processing
Social network analysis
Deep learning

- OTHER
Theoretical background on the following topics will be a plus:

- network theory
- machine learning (embeddings, deep learning, reinforcement learning)

The essential element of the Industrial Doctorates Plan is the industrial doctorate project, that is, a strategic research project carried out at
a company that allows the doctoral student to further develop his research training in collaboration with a university, and which is the object of
a doctoral thesis.

The Government of Catalonia provides two types of financial support to these projects, based on certain characteristics of
project implementation:

a. Industrial doctorate projects co-funded by the Government of Catalonia.
b. Industrial doctorate projects with specific funding.

- The doctoral thesis will be carried out within the framework of a collaboration agreement between the university (and, if necessary, a
research centre) and the company (more than one company may participate).

— The candidate will be given a thesis director connected to the university or research centre and a project manager appointed by the
company.

— The candidate will be selected jointly by the signatories of the collaboration agreement. However, the candidate must be accepted and
admitted to the doctoral programme of the corresponding university.

— The candidate must have an average mark of 6.5 or higher (scale 1 to 10) on his or her academic transcript, calculated based on all
credits of university studies that allow admission to a doctoral programme.

— The thesis director must be part of an active recognised research group (SGR) of the Government of Catalonia or a researcher from the
ICREA programme or be a recipient of European Research Council (ERC) funding.

— The time dedicated by the doctorate student to the research projects will be divided between the company and the university..

— The candidate will take part in training programmes in specific skills related to R&D&I project leadership, coordination and management;
the transfer of research results; new business development; and industrial and intellectual property, among other relevant subjects.

— The candidate will be given a yearly stipend [mobility fund), funded by the Government of Catalonia and accumulative for a maximum
period of 3 years. Its purpose is to enable attendance at workshops and conferences related to the research project as well as stays at other
company offices, universities or research centres outside Catalonia.

—All theses defended under the Industrial Doctorates Plan will receive an Industrial Doctorate with distinction. The participating
companies and academic directors will also receive acknowledgement for their participation in the Plan.
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— The length of the collaboration agreement must be for 3 years.
— The company must hire the candidate, providing a minimum annual gross salary of approximately 22,000 euros and covering the
corresponding employer Social Security contributions. The yearly distribution can be based on the company’s remuneration policy.
— The place of work of the company must be located in Catalonia.
— The candidate must work exclusively on developing the research project.
— The goal is that the thesis be completed within 3 years. Under no circumstance can Catalan Government funding exceed a period
of three years.
— The Government of Catalonia will fund:

_The public prices and fees for the candidate’s enrolment in the doctoral programme.

_The company tutorship.

_The candidate’s mobility fund.

_The 30 hours of cross-cutting training.

_Funding for the research group for the development of the research project.

_Overhead costs produced at the university.

This type has been designed for cases in which:

a). The company cannot directly hire the candidate and reaches an agreement with the university or research centre to meet
the total employment costs for his hiring.

b). The candidate is unable to work exclusively on the development of the project and the doctoral thesis, and therefore
the collaboration agreement and the industrial doctorate project will last for more than 3 years.

c). A centre in the TECNIO network with its own legal status acts as a company, assuming the employment costs to hire
the candidate..

d). It is a case of special interest not planned for in the preceding section that, duly justified, can be considered by the
selection committee.

In these instances, the Government of Catalonia will finance the mobility fund (for a maximum of 3 years], the 30 hours of cross-
cutting training corresponding to the candidate, as long as the average minimum annual gross salary is 18,000 euros during the
project’s development. The yearly distribution can be based on the company’s remuneration policy.

Barcelona 30 August 2018
Legal company representative (with Project manager assigned by the q Thetsis ditrector [vvithhunivetrsitytor ]
company Stamp] company epartment or researcn centre stamp

BLOCK

doctorats.industrials.sur(dgencat.cat - doctoratsindustrials.gencat.cat

— Send a digital copy of the form to the e-mail address of the Industrial Doctorates Plan: doctorats.industrials.surfdgencat.cat
— Submit the original form, on paper and signed by all the parties involved, to the head office of the Agency for Management of University and
Research Grants (AGAUR]: Passeig Lluis Companys, 23, 08010 Barcelona. (RE: Industrial Doctorate Project).
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APPLICANT DETAILS

- NAME AND SURNAME > ONGIRENE
- ADDRESS OF HABITUAL RESIDENCE
- POSTCODE - TOWN - TELEPHONE

- E-MAIL ADDRESS

CANDIDATE PROFILE

—> DEGREE* (BACHELOR'S DEGREE OR EQUIVALENT (FOUR-YEAR UNDERGRADUATE DEGREE, ENGINEERING AND ARCHITECTURE) AND UNIVERSITY MASTER'S DEGREE)

—> NUMBER OF CREDITS AND AVERAGE MARK OF
THE ACADEMIC TRANSCRIPT OF THE BACHELOR’S
DEGREE OR EQUIVALENT (scale 1 to 10)

— NUMBER OF CREDITS AND AVERAGE MARK OF
THE ACADEMIC TRANSCRIPT OF THE MASTER’S
DEGREE (scale 1to 10)

- LANGUAGES. IF THE CANDIDATE HOLDS A - PROFESSIONAL EXPERIENCE OF INTEREST
CERTIFICATE OF PROFICIENCY, THIS MUST BE

INDICATED ALONG WITH THE DATE OF ISSUE.

— OTHER INFORMATION OF INTEREST RELEVANT TO THE PROJECT
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TO BE COMPLETED BY THE CANDIDATE

Space in which candidates can describe their motivations and personal interest in the project, not to exceed the space in the text box.

Data provided by applicants will form part of a file owned by the AGAUR in order to manage their participation in the industrial doctorate
project. Said management may at times involve certain data being given to third parties in the public or private sphere, as their
intervention in the management process may be necessary to ensure that the final outcome is handled correctly, or to establish a
regulation with legal status.

Applicants may exercise their right to access, amend, delete and/or oppose the use of data by contacting us in writing at Passeig de
Lluis Companys, 23, 08010 Barcelona, or via e-mail at lopd@agaur.gencat.cat, attaching a photocopy of their national ID document (DNI)
or by signing the e-mail with a recognised form of electronic signature.

In accordance with Article 11 of Organic Law 15/1999, of 13 December, on personal data protection, | hereby authorise the
AGAUR to provide the university and company with my personal and academic details, as part of the framework within which
the industrial doctorate project for which | am applying will be carried out, for the sole purpose of management and
assessment and, if applicable, the selection of my application.

Date and signature of the interested party

BLOCK

doctorats.industrials.sur(dgencat.cat - doctoratsindustrials.gencat.cat

— Send a digital copy of the form to the e-mail address of the Industrial Doctorates Plan: doctorats.industrials.surfdgencat.cat
— Submit the original form, on paper and signed by all the parties involved, to the head office of the Agency for Management of University and
Research Grants (AGAUR]: Passeig Lluis Companys, 23, 08010 Barcelona. (RE: Industrial Doctorate Project].ial).
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