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'HVFULSWLRQ�RI�ERWK�WKH�PLQLPXP�UHTXLUHPHQWV�DQG�SUHIHUUHG�FKDUDFWHULVWLFV��LQ�WHUPV�RI�GHJUHHV�KHOG��ODQJXDJHV�DQG�H[SHULHQFH�WKDW�
ZLOO�EH�ZHLJKHG�IDYRXUDEO\�LQ�DVVHVVLQJ�FDQGLGDWHV��,Q�DOO�VHFWLRQV��UHTXLUHPHQWV�PXVW�EH�LGHQWLILHG�DV�PLQLPXP�RU�SUHIHUUHG�

→ '(*5((
��%$&+(/25Ǣ6�'(*5((�25�(48,9$/(17��)285�<($5�81'(5*5$'8$7(�'(*5((��(1*,1((5,1*�$1'�$5&+,7(&785(��$1'�81,9(56,7<�0$67(5Ǣ6�'(*5((�  

*5HTXLUHPHQWV�IRU�DGPLVVLRQ�WR�D�GRFWRUDO�SURJUDPPH��6HH�WKH�UHTXLUHPHQWV�VHFWLRQ�FRUUHVSRQGLQJ�WR�WKH�TXHVWLRQV�PRVW�IUHTXHQWO\
DVNHG�E\�GRFWRUDO�VWXGHQWV��)$4��RQ�WKH�,QGXVWULDO�'RFWRUDWHV�ZHEVLWH�

→ /$1*8$*(6 → 352)(66,21$/�(;3(5,(1&(�2)�,17(5(67

→ 27+(5 

&+$5$&7(5,67,&6�2)�7+(�,1'8675,$/�'2&725$7(�352-(&76
7KH�HVVHQWLDO�HOHPHQW�RI�WKH�,QGXVWULDO�'RFWRUDWHV�3ODQ�LV�WKH�LQGXVWULDO�GRFWRUDWH�SURMHFW��WKDW�LV��D�VWUDWHJLF�UHVHDUFK�SURMHFW�FDUULHG�RXW�DW�
D�FRPSDQ\�WKDW�DOORZV�WKH�GRFWRUDO�VWXGHQW�WR�IXUWKHU�GHYHORS�KLV�UHVHDUFK�WUDLQLQJ�LQ�FROODERUDWLRQ�ZLWK�D�XQLYHUVLW\��DQG�ZKLFK�LV�WKH�REMHFW�RI�
D�GRFWRUDO�WKHVLV�
7KH�*RYHUQPHQW�RI�&DWDORQLD�SURYLGHV�WZR�W\SHV�RI�ILQDQFLDO�VXSSRUW�WR�WKHVH�SURMHFWV��EDVHG�RQ�FHUWDLQ�FKDUDFWHULVWLFV�RI�
SURMHFW�LPSOHPHQWDWLRQ�

a. ,QGXVWULDO�GRFWRUDWH�SURMHFWV�FR�IXQGHG�E\�WKH�*RYHUQPHQW�RI�&DWDORQLD�
b. ,QGXVWULDO�GRFWRUDWH�SURMHFWV�ZLWK�VSHFLILF�IXQGLQJ�

&+$5$&7(5,67,&6�&20021�72�%27+�7<3(6
→ 7KH�GRFWRUDO�WKHVLV�ZLOO�EH�FDUULHG�RXW�ZLWKLQ�WKH�IUDPHZRUN�RI�D�FROODERUDWLRQ�DJUHHPHQW�EHWZHHQ�WKH�XQLYHUVLW\��DQG��LI�QHFHVVDU\��D�
UHVHDUFK�FHQWUH��DQG�WKH�FRPSDQ\��PRUH�WKDQ�RQH�FRPSDQ\�PD\�SDUWLFLSDWH�� 
→ 7KH�FDQGLGDWH�ZLOO�EH�JLYHQ�D�WKHVLV�GLUHFWRU�FRQQHFWHG�WR�WKH�XQLYHUVLW\�RU�UHVHDUFK�FHQWUH�DQG�D�SURMHFW�PDQDJHU�DSSRLQWHG�E\�WKH�
FRPSDQ\�
→ 7KH�FDQGLGDWH�ZLOO�EH�VHOHFWHG�MRLQWO\�E\�WKH�VLJQDWRULHV�RI�WKH�FROODERUDWLRQ�DJUHHPHQW��+RZHYHU��WKH�FDQGLGDWH�PXVW�EH�DFFHSWHG�DQG�
DGPLWWHG�WR�WKH�GRFWRUDO�SURJUDPPH�RI�WKH�FRUUHVSRQGLQJ�XQLYHUVLW\�
→ 7KH�FDQGLGDWH�PXVW�KDYH�DQ�DYHUDJH�PDUN�RI�����RU�KLJKHU��VFDOH���WR�����RQ�KLV�RU�KHU�DFDGHPLF�WUDQVFULSW��FDOFXODWHG�EDVHG�RQ�DOO�
FUHGLWV�RI�XQLYHUVLW\�VWXGLHV�WKDW�DOORZ�DGPLVVLRQ�WR�D�GRFWRUDO�SURJUDPPH�
→ 7KH�WKHVLV�GLUHFWRU�PXVW�EH�SDUW�RI�DQ�DFWLYH�UHFRJQLVHG�UHVHDUFK�JURXS��6*5��RI�WKH�*RYHUQPHQW�RI�&DWDORQLD�RU�D�UHVHDUFKHU�IURP�WKH�
,&5($�SURJUDPPH�RU�EH�D�UHFLSLHQW�RI�(XURSHDQ�5HVHDUFK�&RXQFLO��(5&��IXQGLQJ�
→ 7KH�WLPH�GHGLFDWHG�E\�WKH�GRFWRUDWH�VWXGHQW�WR�WKH�UHVHDUFK�SURMHFWV�ZLOO�EH�GLYLGHG�EHWZHHQ�WKH�FRPSDQ\�DQG�WKH�XQLYHUVLW\�.
→ 7KH�FDQGLGDWH�ZLOO�WDNH�SDUW�LQ�WUDLQLQJ�SURJUDPPHV�LQ�VSHFLILF�VNLOOV�UHODWHG�WR�5	'	,�SURMHFW�OHDGHUVKLS��FRRUGLQDWLRQ�DQG�PDQDJHPHQW��
WKH�WUDQVIHU�RI�UHVHDUFK�UHVXOWV��QHZ�EXVLQHVV�GHYHORSPHQW��DQG�LQGXVWULDO�DQG�LQWHOOHFWXDO�SURSHUW\��DPRQJ�RWKHU�UHOHYDQW�VXEMHFWV�
→ 7KH�FDQGLGDWH�ZLOO�EH�JLYHQ�D�\HDUO\�VWLSHQG��PRELOLW\�IXQG���IXQGHG�E\�WKH�*RYHUQPHQW�RI�&DWDORQLD�DQG�DFFXPXODWLYH�IRU�D�PD[LPXP�
SHULRG�RI���\HDUV��,WV�SXUSRVH�LV�WR�HQDEOH�DWWHQGDQFH�DW�ZRUNVKRSV�DQG�FRQIHUHQFHV�UHODWHG�WR�WKH�UHVHDUFK�SURMHFW�DV�ZHOO�DV�VWD\V�DW�RWKHU�
FRPSDQ\�RIILFHV��XQLYHUVLWLHV�RU�UHVHDUFK�FHQWUHV�RXWVLGH�&DWDORQLD� 
→$OO�WKHVHV�GHIHQGHG�XQGHU�WKH�,QGXVWULDO�'RFWRUDWHV�3ODQ�ZLOO�UHFHLYH�DQ�,QGXVWULDO�'RFWRUDWH�ZLWK�GLVWLQFWLRQ��7KH�SDUWLFLSDWLQJ�
FRPSDQLHV�DQG�DFDGHPLF�GLUHFWRUV�ZLOO�DOVR�UHFHLYH�DFNQRZOHGJHPHQW�IRU�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�3ODQ�

/HJDO�'HSRVLW�%����������

Marc
Stamp



,1'8675,$/
'2&725$7(

:+$7�&+$5$&7(5,67,&6�0867�7+(�352-(&7�+$9(�,1�25'(5�72�%(�&216,'(5('�)25�7+(�
&2�)81',1*�7<3(�2)�),1$1&,1*" 
→ 7KH�OHQJWK�RI�WKH�FROODERUDWLRQ�DJUHHPHQW�PXVW�EH�IRU���\HDUV�
→ 7KH�FRPSDQ\�PXVW�KLUH�WKH�FDQGLGDWH��SURYLGLQJ�D�PLQLPXP�DQQXDO�JURVV�VDODU\�RI�DSSUR[LPDWHO\��������HXURV�DQG�FRYHULQJ�WKH�
FRUUHVSRQGLQJ�HPSOR\HU�6RFLDO�6HFXULW\�FRQWULEXWLRQV��7KH�\HDUO\�GLVWULEXWLRQ�FDQ�EH�EDVHG�RQ�WKH�FRPSDQ\ǢV�UHPXQHUDWLRQ�SROLF\�
→ 7KH�SODFH�RI�ZRUN�RI�WKH�FRPSDQ\�PXVW�EH�ORFDWHG�LQ�&DWDORQLD�
→ 7KH�FDQGLGDWH�PXVW�ZRUN�H[FOXVLYHO\�RQ�GHYHORSLQJ�WKH�UHVHDUFK�SURMHFW�
→ 7KH�JRDO�LV�WKDW�WKH�WKHVLV�EH�FRPSOHWHG�ZLWKLQ���\HDUV��8QGHU�QR�FLUFXPVWDQFH�FDQ�&DWDODQ�*RYHUQPHQW�IXQGLQJ�H[FHHG�D�SHULRG�
RI�WKUHH�\HDUV�
→ 7KH�*RYHUQPHQW�RI�&DWDORQLD�ZLOO�IXQG�

_7KH�SXEOLF�SULFHV�DQG�IHHV�IRU�WKH�FDQGLGDWHǢV�HQUROPHQW�LQ�WKH�GRFWRUDO�SURJUDPPH��
_7KH�FRPSDQ\�WXWRUVKLS�
_7KH�FDQGLGDWHǢV�PRELOLW\�IXQG�
_7KH����KRXUV�RI�FURVV�FXWWLQJ�WUDLQLQJ�
_)XQGLQJ�IRU�WKH�UHVHDUFK�JURXS�IRU�WKH�GHYHORSPHQW�RI�WKH�UHVHDUFK�SURMHFW�
_2YHUKHDG�FRVWV�SURGXFHG�DW�WKH�XQLYHUVLW\�

:+$7�&+$5$&7(5,67,&6�0867�7+(�352-(&7�+$9(�,1�25'(5�72�
%(�&216,'(5('�)25�7+(�63(&,),&�)81',1*�7<3(�2)�),1$1&,1*" 
7KLV�W\SH�KDV�EHHQ�GHVLJQHG�IRU�FDVHV�LQ�ZKLFK�

a). 7KH�FRPSDQ\�FDQQRW�GLUHFWO\�KLUH�WKH�FDQGLGDWH�DQG�UHDFKHV�DQ�DJUHHPHQW�ZLWK�WKH�XQLYHUVLW\�RU�UHVHDUFK�FHQWUH�WR�PHHW�
WKH�WRWDO�HPSOR\PHQW�FRVWV�IRU�KLV�KLULQJ�
 b). 7KH�FDQGLGDWH�LV�XQDEOH�WR�ZRUN�H[FOXVLYHO\�RQ�WKH�GHYHORSPHQW�RI�WKH�SURMHFW�DQG�WKH�GRFWRUDO�WKHVLV��DQG�WKHUHIRUH�
WKH�FROODERUDWLRQ�DJUHHPHQW�DQG�WKH�LQGXVWULDO�GRFWRUDWH�SURMHFW�ZLOO�ODVW�IRU�PRUH�WKDQ���\HDUV�
 c). $�FHQWUH�LQ�WKH�7(&1,2�QHWZRUN�ZLWK�LWV�RZQ�OHJDO�VWDWXV�DFWV�DV�D�FRPSDQ\��DVVXPLQJ�WKH�HPSOR\PHQW�FRVWV�WR�KLUH�
WKH�FDQGLGDWH�.
 d). ,W�LV�D�FDVH�RI�VSHFLDO�LQWHUHVW�QRW�SODQQHG�IRU�LQ�WKH�SUHFHGLQJ�VHFWLRQ�WKDW��GXO\�MXVWLILHG��FDQ�EH�FRQVLGHUHG�E\�WKH�
VHOHFWLRQ�FRPPLWWHH�

,Q�WKHVH�LQVWDQFHV��WKH�*RYHUQPHQW�RI�&DWDORQLD�ZLOO�ILQDQFH�WKH�PRELOLW\�IXQG��IRU�D�PD[LPXP�RI���\HDUV���WKH����KRXUV�RI�FURVV�
FXWWLQJ�WUDLQLQJ�FRUUHVSRQGLQJ�WR�WKH�FDQGLGDWH��DV�ORQJ�DV�WKH�DYHUDJH�PLQLPXP�DQQXDO�JURVV�VDODU\�LV��������HXURV�GXULQJ�WKH�
SURMHFWǢV�GHYHORSPHQW��7KH�\HDUO\�GLVWULEXWLRQ�FDQ�EH�EDVHG�RQ�WKH�FRPSDQ\ǢV�UHPXQHUDWLRQ�SROLF\�
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/HJDO�FRPSDQ\�UHSUHVHQWDWLYH��ZLWK�
FRPSDQ\�VWDPS�

3URMHFW�PDQDJHU�DVVLJQHG�E\�WKH�
FRPSDQ\

7KHVLV�GLUHFWRU��ZLWK�XQLYHUVLW\�RU�
GHSDUWPHQW�RU�UHVHDUFK�FHQWUH�VWDPS� 

)RU�IXUWKHU�LQIRUPDWLRQ�
doctorats.industrials.sur@gencat.cat · doctoratsindustrials.gencat.cat

$SSOLFDWLRQ�SURFHGXUH�
→ 6HQG�D�GLJLWDO�FRS\�RI�WKH�IRUP�WR�WKH�H�PDLO�DGGUHVV�RI�WKH�,QGXVWULDO�'RFWRUDWHV�3ODQ: doctorats.industrials.sur@gencat.cat
→ 6XEPLW�WKH�RULJLQDO�IRUP��RQ�SDSHU�DQG�VLJQHG�E\�DOO�WKH�SDUWLHV�LQYROYHG��WR�WKH�KHDG�RIILFH�RI�WKH�$JHQF\�IRU�0DQDJHPHQW�RI�8QLYHUVLW\�DQG�
5HVHDUFK�*UDQWV��$*$85���3DVVHLJ�/OX¯V�&RPSDQ\V������������%DUFHORQD���5(��,QGXVWULDO�'RFWRUDWH�3URMHFW��
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6SDFH�LQ�ZKLFK�FDQGLGDWHV�FDQ�GHVFULEH�WKHLU�PRWLYDWLRQV�DQG�SHUVRQDO�LQWHUHVW�LQ�WKH�SURMHFW��QRW�WR�H[FHHG�WKH�VSDFH�LQ�WKH�WH[W�ER[�

'DWD�SURYLGHG�E\�DSSOLFDQWV�ZLOO�IRUP�SDUW�RI�D�ILOH�RZQHG�E\�WKH�$*$85�LQ�RUGHU�WR�PDQDJH�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�LQGXVWULDO�GRFWRUDWH�
SURMHFW��6DLG�PDQDJHPHQW�PD\�DW�WLPHV�LQYROYH�FHUWDLQ�GDWD�EHLQJ�JLYHQ�WR�WKLUG�SDUWLHV�LQ�WKH�SXEOLF�RU�SULYDWH�VSKHUH��DV�WKHLU�
LQWHUYHQWLRQ�LQ�WKH�PDQDJHPHQW�SURFHVV�PD\�EH�QHFHVVDU\�WR�HQVXUH�WKDW�WKH�ILQDO�RXWFRPH�LV�KDQGOHG�FRUUHFWO\��RU�WR�HVWDEOLVK�D�
UHJXODWLRQ�ZLWK�OHJDO�VWDWXV�

$SSOLFDQWV�PD\�H[HUFLVH�WKHLU�ULJKW�WR�DFFHVV��DPHQG��GHOHWH�DQG�RU�RSSRVH�WKH�XVH�RI�GDWD�E\�FRQWDFWLQJ�XV�LQ�ZULWLQJ�DW�3DVVHLJ�GH�
/OX¯V�&RPSDQ\V������������%DUFHORQD��RU�YLD�H�PDLO�DW�ORSG#DJDXU�JHQFDW�FDW��DWWDFKLQJ�D�SKRWRFRS\�RI�WKHLU�QDWLRQDO�,'�GRFXPHQW��'1,��
RU�E\�VLJQLQJ�WKH�H�PDLO�ZLWK�D�UHFRJQLVHG�IRUP�RI�HOHFWURQLF�VLJQDWXUH�

,Q� DFFRUGDQFH� ZLWK� $UWLFOH� ��� RI� 2UJDQLF� /DZ� ��������� RI� ��� 'HFHPEHU�� RQ� SHUVRQDO� GDWD� SURWHFWLRQ�� ,� KHUHE\� DXWKRULVH� WKH�
$*$85�WR�SURYLGH� WKH�XQLYHUVLW\�DQG�FRPSDQ\�ZLWK�P\�SHUVRQDO�DQG�DFDGHPLF�GHWDLOV��DV�SDUW�RI� WKH� IUDPHZRUN�ZLWKLQ�ZKLFK�
WKH� LQGXVWULDO� GRFWRUDWH� SURMHFW� IRU� ZKLFK� ,� DP� DSSO\LQJ� ZLOO� EH� FDUULHG� RXW�� IRU� WKH� VROH� SXUSRVH� RI� PDQDJHPHQW� DQG�
DVVHVVPHQW�DQG��LI�DSSOLFDEOH��WKH�VHOHFWLRQ�RI�P\�DSSOLFDWLRQ�

'DWH�DQG�VLJQDWXUH�RI�WKH�LQWHUHVWHG�SDUW\

)RU�IXUWKHU�LQIRUPDWLRQ�
doctorats.industrials.sur@gencat.cat · doctoratsindustrials.gencat.cat

$SSOLFDWLRQ�SURFHGXUH�
→ 6HQG�D�GLJLWDO�FRS\�RI�WKH�IRUP�WR�WKH�H�PDLO�DGGUHVV�RI�WKH�,QGXVWULDO�'RFWRUDWHV�3ODQ� doctorats.industrials.sur@gencat.cat
→ 6XEPLW�WKH�RULJLQDO�IRUP��RQ�SDSHU�DQG�VLJQHG�E\�DOO�WKH�SDUWLHV�LQYROYHG��WR�WKH�KHDG�RIILFH�RI�WKH�$JHQF\�IRU�0DQDJHPHQW�RI�8QLYHUVLW\�DQG�
5HVHDUFK�*UDQWV��$*$85���3DVVHLJ�/OX¯V�&RPSDQ\V������������%DUFHORQD���5(��,QGXVWULDO�'RFWRUDWH�3URMHFW��ial).
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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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	16: 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.
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