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_` �A[ pqe[ �
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�Po�Pdehemm̀ �ROADRT

Pol à pp̀ r o�_` �mpv^de[ qoè Ã�Ukes` opequ�Sl mde[ �@kqeml hep�Nê ` Ã
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` q�� � � � Ã�ej m[ ^q[ kq�mol al k_uj ` kq
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kl j ] ò �_` �#� � �[ kp

Bl kq̀ uq̀ �ekpr h[ eò �_` p�#� � �[ kp
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@u` �� �Â�Bl j j r kenr ` o�¦ �p` kpe] ehep` o

L[ k^` j ` kq�_r �peq̀ �ekq̀ ok` q�` k
f[ ksè o�� � � �
Lekg` _Ik�Â�#� � � �[ ] l kkup�
E[ ^` ] l l g�Â�#� � � �al hhl t ` op�
Bd[ žk` �Yl rTr ] ` �Â�#� � � �sr ` p�

CDS�SUPPORTS�POUR�INEORMDRÃ�PRµVDNIR�DT�MOAILISDR�@UTOUR�CU
AIDN�VIDILLIR

BRµ@TION�CÛUN�BLUA�CDS�BITOYDNS

L` �Bhr ] �` pq�r k` �ekeqe[ qes` �m[ oqê em[ qes` �sep[ kq�@�mh[ ^` o
h̀ p� ^eql v` kp� [ r � ^Ö r o� _` p� ouah̀ uel kp� pr o� h̀
sè ehhepp̀ j ` kq� ` q� h[ � hl kcusequÀ� Ih� ^l kpqeqr ` � r k� ` pm[ ^`
_Ûu^d[ kc` p�` q�_` �^l ç̂ l kpqor ^qel k�_` pqeku�@�Â

R̀ ^r ` ehheo�h̀ p�] ` pl ekp�_` p�[ žkup�Ä
Ij [ cek` o�_` p�pl hr qel kp�[ _[ mqu` p�Ä
@k[ hvp̀ o� h[ � m̀ oqek` k^` � _` p� [ ^qel kp� _r
Fuol kql mÀh̀ �` q�_` �p[ �à r ehh̀ �_` �ol r q̀ À

� � �PDRSONNDS�ONT�INTµFRµ�LD�BLUA
R̀ moup̀ kq[ kqp� _Û[ ppl ^e[ qel kpÃ� ^l hh̀ ^qeap� _Ûr p[ c` op� ` q
[ ^q̀ r op� _` � h[ � pl ^euqu� ^eseh̀ Ã� ` kc[ cup� _[ kp� r k`
_uj [ ô d` � ^l kpqor ^qes` � [ r ql r o� _r � ] è kçsè ehheo� ` k
Bl op̀
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� �

B` � ^l hhl nr ` � sep[ eq� @� o[ pp̀ j ] h̀ o� h̀ p
[ ^q̀ r op� _r � p̀ ^q̀ r o� ml r o� ouahu^deo
^l hh̀ ^qes` j ` kq� [ r u� ` kf̀ r u� _`
hÛ[ _[ mq[ qel k� _` � hÛd[ ] eq[ q� [ r
sè ehhepp̀ j ` kq�_` �h[ �ml mr h[ qel kÀ�

LÛ[ j ] eqel k� uq[ eq� _` � a[ sl oep̀ o
hÛuj ` oc` k^` � _` � pl hr qel kp� ^l k^ozq̀ pÃ
ekkl s[ kq̀ p�` q�[ _[ mqu` p�[ r u�ou[ hequp�_r
q̀ ooeql eò �^l op̀ Ã�[ r ql r o�_` �qduj [ qenr ` p
^hup� Â� d[ ] eq[ q� ek^hr peaÃ� al oj ` p
[ hq̀ ok[ qes` p� _` � hl c` j ` kqÃ� d[ ] eq[ q
@hxd` ej ` oÃ�ekcukè oè �_` �aek[ k^` j ` kqÀ�

#� � � �m[ oqê em[ kqpÃ�eppr p�_` �p̀ ^q̀ r op
s[ oeup�Â�ekpqeqr qel kp�mr ] henr ` pÃ
[ ppl ^e[ qel kpÃ�mol à ppel kk` hp�_r
j u_ê l çpl ^e[ hÃ�uhr p�hl ^[ r uÃ�ml oq̀ r op�_`
mol f̀ qpÀ
� �q[ ] h̀ p�ol k_` p�[ kej u` p�m[ o�mhr p�_`
� � �ekq̀ os` k[ kqp�` um̀ oqpÀ

BOLLOQUD�ç�ÕLÛH@AIT@T�CDS�SDNIORS�Â�CDS
INITI@TIVDS�INNOV@NTDSÕ�ç�� �JUIN�� � � � Ã�A@STI@

BOLLOQUD�ç�×M@L@CID�CÛ@LZHDIMDR�ç�QUOI�CD�NDUEØ
��� �SDPTDMARD�� � � � Ã�A@STI@

#� � � �m[ oqê em[ kqp

LÛekq̀ os` kqel k�_` �mol à ppel kk` hp�pmu^e[ hepup�l kq�m̀ oj ep�_Û[ ] l o_` o�_` �j [ kezò �[ mmol al k_è �Â
L` p�a[ ^q̀ r op�_` �oepnr ` �` q�h̀ p�pqo[ qucè p�_` �mous` kqel kÃ
L` p�j l _[ hequp�[ ^qr ` hh̀ p�_r �_e[ ckl pqê �` q�h̀ r op�m̀ opm̀ ^qes` p�_Ûusl hr qel kÃ
L` p�[ s[ k^u` p�qduo[ m̀ r qenr ` pÃ
L` p�pqo[ qucè p�j u_ê [ j ` kq̀ r p̀ p�` q�kl k�j u_ê [ j ` kq̀ r p̀ p�[ mozp�h̀ �_e[ ckl pqê À

@u` �� �Â�Bl j j r kenr ` o�¦ �p` kpe] ehep` o
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@u` �� �Â�Bl j j r kenr ` o�¦ �p` kpe] ehep` o

L[ �Poupe_` kq̀ �` q�h̀ �Ceò ^q̀ r o�_r �Fuol kql mÀh̀ �_e�Bl opê [
pl kq�ekq̀ os` kr p�[ r mozp�_` p�uqr _e[ kqp�_` p�M[ pq̀ o�� �` q��
Ikkl s[ qel k�` k�S[ kqu��[ aek�_` �moup̀ kq̀ o�p̀ p�j eppel kp�` q
_` � p̀ kpe] ehep̀ o� h̀ p� uqr _e[ kqp� [ r u� ` kf̀ r u� _r
sè ehhepp̀ j ` kq�pr o�h̀ �q̀ ooeql eò �^l op̀ À�

B` qq̀ � ekq̀ os` kqel k� pÛ̀pq� ekp̂ oeq̀ � _[ kp� r k` � _uj [ ô d`
_Ûekq̀ hhec` k^` � ^l hh̀ ^qes` � sep[ kq� @� kl r ooeo� h[ � ouah̀ uel k
[ r ql r o�_` p�_uaep�_uj l co[ mdenr ` pÃ�p[ keq[ eò p�` q�pl ^e[ r u
pmu^eaenr ` p�@�hÛekpr h[ oequ�` q�@�` k^l r o[ c` o�hÛekkl s[ qel k�` k
p[ kquÀ

BONEµRDNBD�@UPRº S�CDS�µTUCI@NTS�CD�LÛUNIVDRSITµ�CD�BORSD
�� �CµBDMARD�� � � � Ã�BORTD

BOLLOQUD�ç�×M@L@CIDS�R@RDS�ç�AR@IN�TD@MØ
�� � �@VRIL�� � � � Ã�@J@BBIO

L` �Fuol kql mÀh̀ �_e�Bl opê [ � [ �moep�m[ oq� [ r �Bl hhl nr ` �pr o� h̀ p�M[ h[ _è p�R[ ò p�µsl hr qes` pÃ� l oc[ kepu
m[ o�h[ �Eehezò �_` �p[ kqu�j [ h[ _è p�o[ ò p�AR@INçTD@MÃ�` k�m[ oq̀ k[ oe[ q�[ s` ^�hÛ@c` k^` �Rucel k[ h̀ �_`
S[ kqu�Bl op̀ À�

B` q� usuk` j ` kq� [ � o[ pp̀ j ] hu� _` p� ` um̀ oqp� _` � ouauò k^` Ã� _l kq� h̀ � Co� T̀ ê dj [ kkÃ� [ ekpe� nr ` � _` p
mol à ppel kk` hp� _` � p[ kqu� ` q� _` p� ò moup̀ kq[ kqp� ekpqeqr qel kk` hp� ` kc[ cup� _[ kp� hÛ[ j uhel o[ qel k� _` p
^l kk[ epp[ k^` p�` q�_` �h[ �moep̀ �` k�^d[ oc` �_` p�m[ qdl hl cè p�o[ ò p�` q�^l j mh̀ ù pÀ

˜ � ^` qq̀ � l ^^[ pel kÃ� h[ � Poupe_` kq̀ � _r � Fuol kql mÀh̀ � _e� Bl opê [ Ã� h̀ � Co� M[ oè çPè oò � P[ k^o[ xeÃ
uc[ h̀ j ` kq�^l l o_ek[ qoê ` �_r �B` kqò �Muj l eò �_` �R̀ ppl r ô ` p�` q�_` �R̀ ^d` ô d` �¯BMRR°�_` �Bl op̀ Ã
[ � moup̀ kqu� h̀ � _epml peqea� oucel k[ h� [ ekpe� nr ` � h̀ p� j l _[ hequp� pmu^eaenr ` p� _Û[ ^^l j m[ ck` j ` kq� _` p
m[ qè kqp�[ qq̀ ekqp�_` �j [ h[ _è p�k` r ol çusl hr qes` pÀ

BOLLOQUD�ç�×EONC@TION�CD�LÛUNIVDRSITµ�CD�BORSDØ
��� �JUILLDT�� � � � Ã�BORTD

L` �Fuol kql mÀh̀ �_e�Bl opê [ �[ �m[ oqê emu�[ r �Suj ek[ eò �Sqo[ qucenr ` �_`
h[ � Er k_[ xel k` � ÛUkes` opeq@� _e� Bl opê [ À� B` � ò k_` xçsl r p� [ kkr ` hÃ
o[ pp̀ j ] h[ kq�h̀ p�j ` j ] ò p�_r �^l kp̀ eh�_` �c` pqel k�` q�h̀ p�m[ oq̀ k[ eò p
_` �h[ �El k_[ qel kÃ�[ �m̀ oj ep�_` �_ò pp̀ o�r k�] eh[ k�_` �hÛ[ kku` �u^l r hu`
` q�_Ûu^d[ kc` o�pr o�h̀ p�l oè kq[ qel kp�ar qr ò pÀ

@r � ^l r op� _` � ^` qq̀ � ò k^l kqò Ã� h̀ � Fuol kql mÀh̀ � [ � moup̀ kqu� p̀ p
[ ^qel kp� ` k� j [ qezò � _` � sè ehhepp̀ j ` kqÃ� _` � p[ kqu� mr ] henr ` � ` q
_Ûekkl s[ qel k�pl ^e[ h̀ Ã�s[ hl oep[ kq�[ ekpe�pl k�oÀh̀ �pr o�h̀ �q̀ ooeql eò �^l op̀ À
L[ �m[ oqê em[ qel k�@�^` p�u^d[ kc` p�[ �uc[ h̀ j ` kq�m̀ oj ep�_` �^l kqoe] r ` o
[ r u�ouah̀ uel kp�pqo[ qucenr ` p�pr o� h̀ p� ` kf̀ r u�oucel k[ r u�_` �al oj [ qel k
` q� _` � ò kal ô ` o� h̀ p� hè kp� [ s` ^� h̀ p� [ ^q̀ r op� [ ^[ _uj enr ` p� ` q� pl ^el ç
u^l kl j enr ` p�_` �hÛžh̀ À

� �



@u` �� �Â�Cus` hl mm̀ o�h[ �mous` kqel k

C[ kp� h̀ � ^[ _ò � _` � hÖ[ mm̀ h�@�mol f̀ qp�Aè k�Vè ehheo�ê� Ik�V` cdfe[ Az� � � � � ç� � � � Ã� h̀ �Fuol kql mÀh̀ �_e
Bl opê [ � [ � mol ml pu� r k� ` kp̀ j ] h̀ � _Û[ ^qel kp� ^e] hu` pÀ� B` hh̀ pç̂ e� pÛekp̂ oes` kq� _[ kp� r k` � hl cenr ` � _`
mous` kqel k�_` �h[ �m̀ oq̀ �_Û[ r ql kl j è Ã�_Û[ j uhel o[ qel k�_r �^[ _ò �_` �sè �` q�_` �pl r qè k�[ r u�[ e_[ kqpÀ

LÛekeqe[ qes` �p̀ �_u^hek` �` k�qol ep�sl h̀ qp�Â

� À@_[ mq̀ o�pl k�_l j ê eh̀ �ml r o�[ kqê em̀ o�pl k�mol mò �sè ehhepp` j ` kq
� ÀEl oj ` o�h̀ p�[ e_[ kqp�_` �mol ^d` p�[ qq̀ ekqp�_` �j [ h[ _è p�k` r ol çusl hr qes` p�¯MND°
� À@ceo�ml r o�h[ �p[ kqu�_` p�[ e_[ kqp

Rµ@LIS@TION�CD�B@PSULDS�VICµOS���WDAIN@IRDS
PROJDT�SÛINSBRIV@NT�C@NS�LD�B@CRD�CD�L@�BOMMISSION�CDS�EIN@NBDURS

#� � � �sr ` p�Â�@_[ mq̀ o�pl k�hl c` j ` kq
#� � � �sr ` p�Â�El oj ` o�h̀ p�[ e_[ kqp
#� � � �sr ` p�Â�@ceo�ml r o�h[ �p[ kqu�_` p�[ e_[ kqp

˜ �^` �fl r oÃ�hÛ̀kp̀ j ] h̀ �_` p�mol co[ j j ` p�ql q[ hep̀ �#� � � �m[ oqê em[ qel kpÃ�ek^hr [ kq�h̀ p�sepel kk[ c` p�_` p
pr mml oqp�se_ul �[ ekpe�nr ` �h[ �m[ oqê em[ qel k�[ r u�_` r u�t ` ] ek[ eò p�l oc[ kepupÀ

@̂ ^` ppe] ehequ�_` p�^l kq̀ kr p�` q�^l kqekr equ�_` �_eaar pel k
LÛ̀kp̀ j ] h̀ �_` p�ò ppl r ô ` p�mol _r eq̀ p�ê�se_ul pÃ�t ` ] ek[ eò p�` q�ò mh[ vp�ê�_` j ` r ò �[ ^^` ppe] h̀ �` k
he] ò �^l kpr hq[ qel k�Â

Sr o�h[ �^d[ žk` �Yl r Tr ] ` �_r �Fuol kql mÀh̀ Ã
Sr o�pl k�peq̀ �ekq̀ ok` qÃ�_[ kp�h̀ p�or ] oenr ` p�_u_eu` pÀ

� �
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L` �Ph[ k�@kqê dr q̀ � [ �ml r o� l ] f̀ ^qea�moek^em[ h�_` �ou_r eò �h̀ �kl j ] ò �` q�h[ �co[ sequ�_` p�^dr q̀ p�^d` x
h̀ p�m̀ opl kk` p�>cu` pÃ�[ aek�_` �moup̀ os` o�h̀ r o�[ r ql kl j è �` q�h̀ r o�nr [ hequ�_` �sè À�
Dk�Bl op` Ã�h̀ �Fuol kql ml h̀ �_e�Bl opê [ Ã�j eppel kku�m[ o�hÛ@c` k^` �Rucel k[ h̀ �_` �S[ kquÃ�` pq�^d[ ocu
_` �ml oq̀ o�` q�^l l o_l kk` o�h̀ �_umhl è j ` kq�_r �mh[ k�[ kqê dr q̀ �oucel k[ hÀ

�B` �mh[ k�pÛ[ mmr è �pr o�r k` �[ mmol ^d` �chl ] [ h̀ �` q�^l l o_l kku` Ã�_u^heku` �` k�^ekn�[ ù p�j [ f̀ r op�Â
� ÀR̀ muò o�h̀ p�oepnr ` p�_` �^dr q̀ p�` q�[ h̀ oq̀ o�
� À@j uk[ c` o�pl k�hl c` j ` kq�ml r o�useq̀ o�h̀ p�oepnr ` p�
� ÀC` p�[ e_` p�q̀ ^dkenr ` p�@�h[ �j l ] ehequ�ml r o�ql r p�
� ÀLÖ[ ^qesequ�mdvpenr ` Ã�j ` ehh̀ r ò �[ oj ` �[ kqê dr q̀ �
� ÀL[ �quhu[ ppepq[ k^` �ml r o�ql r p�

@u` �� �Â�Cus` hl mm̀ o�h[ �mous` kqel k

P@B

CµBLIN@ISON�CU�PL@N�@NTIBHUTD�RµFION@L�¯P@B°

B` q�usuk` j ` kq�sep[ eq�@� p̀ kpe] ehep̀ o� h̀ p�mol à ppel kk` hp�_` �p[ kqu
[ r u� ^dr q̀ p� ^d` x� h̀ p� m̀ opl kk` p� >cu` pÃ� ` kf̀ r � j [ f̀ r o� _` � p[ kqu
mr ] henr ` À� Ih� [ � moup̀ kqu� h̀ p� [ ù p� _r � Ph[ k� N[ qel k[ h� [ kqê dr q̀ Ã� ` k
j ` qq[ kq� hÛ[ ^^` kq� pr o� hÛej m[ ^q� _` � h[ � ml hvj u_ê [ qel kÃ� ql r q� ` k
s[ hl oep[ kq� h̀ p�ekeqe[ qes` p�hl ^[ h̀ p� ` q� ` k� ò kal on[ kq�h[ �^l l o_ek[ qel k
` kqò �h̀ p�[ ^q̀ r op�_r �p[ keq[ eò Ã�_r �j u_ê l çpl ^e[ h�` q�_r �pl ^e[ h�ml r o
pl r q̀ keo�hÛ[ r ql kl j è �_` p�m̀ opl kk` p�>cu` pÀ

Rµ@LIS@TION�DT�CIEEUSION�CÛUND�AROBHURD�Â�Õ@ICD�˜ �LÛ@C@PT@TION�CU
LOFDMDNT�DT�@BBº S�@UX�@ICDS�EIN@NBIº RDS�DN�RµFION�BORSDÕ

O] f` ^qeap�Â
Ikal oj ` o�h̀ p�m̀ opl kk` p�>cu` p�` q�h̀ r op�[ e_[ kqp�pr o�h̀ p
_epml peqeap� _Û[ e_` p� aek[ k^ezò p� ml r o� hÛ[ _[ mq[ qel k� _r
hl c` j ` kq� ¯M[ � Poej ` � @_[ mqÛÃ� @k[ dÃ� ^[ epp̀ p� _`
ò qo[ eq̀ Ã�[ e_` p�hl ^[ h̀ p°À�
Sej mheaè o� hÛ[ ^^zp� [ r u� aek[ k^` j ` kqp� ` k� _uq[ ehh[ kq� h̀ p
_uj [ ô d` p�pmu^eaenr ` p�[ r �q̀ ooeql eò �^l op̀ À�
S` kpe] ehep̀ o� [ r u� ` kf̀ r u� _` � hÛ[ _[ mq[ qel k� _r � _l j ê eh̀
ml r o� mous` keo� h̀ p� ^dr q̀ p� ` q� a[ sl oep̀ o� h̀ � j [ ekqè k� @
_l j ê eh̀ À�
Ooè kq̀ o� s` op� h̀ p� ò ppl r ô ` p� hl ^[ h̀ p� ^[ m[ ] h̀ p
_Û[ ^^l j m[ ck` o� h̀ p� ] ukuaê e[ eò p� _[ kp� h̀ r op
_uj [ ô d` pÀ

dqqmpÂ��c` ol kql ml h̀ À̂l opê [ �

BOLLOQUD�Â�×L@�BHUTD�CD�L@�PDRSONND�–FµDØ�ç�PRµVDNIRÃ�RDPµRDRÃ�PRDNCRD�DN
BH@RFD�ç�� �JUILLDT�� � � � �ç�BDNTRD�HOSPIT@LIDR�CD�A@STI@�

#� � �m[ oqê em[ kqp
Pol à ppel kk` hp� j̄ u_ê [ r uÃ�m[ o[ j u_ê [ r uÃ�ekpqeqr qel kk` hp°�l kq
m[ oqê emu�@�h[ �pl eou` À
Uk` �_vk[ j enr ` �_` �oup̀ [ r �[ �uqu�` k^l r o[ cu` �` kqò
uq[ ] hepp̀ j ` kqp�_` �p[ kquÃ�pqor ^qr ò p�j u_ê l çpl ^e[ h̀ p�` q
[ ^q̀ r op�oucel k[ r uÀ

� �
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B` q� usuk` j ` kq� sep[ eq� @� p̀ kpe] ehep̀ o� h̀ p� mol à ppel kk` hp� _` � p[ kqu� [ r u� ^dr q̀ p� ^d` x� h̀ p
m̀ opl kk` p�>cu` pÃ�` kf̀ r � j [ f̀ r o�_` �p[ kqu�mr ] henr ` À�Ih�[ �moup̀ kqu�h̀ p�[ ù p�_r �Ph[ k�N[ qel k[ h
[ kqê dr q̀ Ã� ` k� j ` qq[ kq� hÛ[ ^^` kq� pr o� hÛej m[ ^q� _` � h[ � ml hvj u_ê [ qel kÃ� ql r q� ` k� s[ hl oep[ kq� h̀ p
ekeqe[ qes` p�hl ^[ h̀ p�` q�` k�ò kal on[ kq�h[ �^l l o_ek[ qel k�` kqò �h̀ p�[ ^q̀ r op�_r �p[ keq[ eò Ã�_r �j u_ê l ç
pl ^e[ h�` q�_r �pl ^e[ h�ml r o�pl r q̀ keo�hÛ[ r ql kl j è �_` p�m̀ opl kk` p�>cu` pÀ

� �

QUDSTIONN@IRD�˜ �CDSTIN@TION�CDS�DHP@C�Â�PL@N�@NTIBHUTD�RµFION@L�

LÛr k� _` p� l ] f̀ ^qeap� j [ f̀ r op� @� qo[ s` op� ^` � nr ` pqel kk[ eò
uq[ eq� _` � j è r u� e_` kqeaè o� h̀ p� ] ` pl ekp� pmu^eaenr ` p� _` p
DHP@C� ` k� j [ qezò � _` � mous` kqel k� _` p� ^dr q̀ pÃ� ` k
[ ] l o_[ kq� h̀ p� [ pm̀ ^qp� l oc[ kep[ qel kk` hpÃ� dr j [ ekp� ` q
j [ quoè hpÀ�

B` qq̀ � [ ^qel k� ou[ hepu` � ` k� ^l hh[ ] l o[ qel k� [ s` ^� hÛ@RS� _`
Bl op̀ � [ � ml r o� sepu` � _` � ^l kpqor eò � _` p� [ ^qel kp� ^e] hu` pÃ
^l k^ozq̀ p� ` q� [ _[ mqu` p� [ r u� ou[ hequp� _` � q̀ oo[ ekÃ� ` k
pÛ[ mmr v[ kq�pr o�r k` �_vk[ j enr ` �_` �^l ç̂ l kpqor ^qel k�[ s` ^
h̀ p� mol à ppel kk` hp� ^l k^` okupÃ� ` q� _` � pl r q̀ keo� h̀ p
uq[ ] hepp̀ j ` kqp� _[ kp� h[ � j ep̀ � ` k� Ö r sò � _Û[ ^qel kp� _`
mous` kqel kÀ

Dhh̀ � pÛekp̂ oeq� uc[ h̀ j ` kq� _[ kp� r k` � _uj [ ô d` � _`
mousepel k� ` q� _Û[ fr pq̀ j ` kq� _r � Ph[ k� Fo[ k_� –c` Ã
kl q[ j j ` kq�_[ kp�h̀ �^[ _ò �_` �h[ �qo[ kpal oj [ qel k�_` �hÛl aaò
_` � pl ekpÃ� [ aek� _Û[ kqê em̀ o� h̀ p� usl hr qel kp� _` p� ] ` pl ekp� ` q
_Û[ _[ mq̀ o� h̀ p� ouml kp̀ p� [ mml oqu` p� [ r u� mr ] hê p
^l k^` okupÀ

JOURNµD�CD�SDNSIAILIS@TION�ß�CµçPRDSBRIPTION�MµCIB@MDNTDUSD�à�DN
P@RTDN@RI@T�@VDB�P@SQU@L�P@B@çBORSD
� �OBTOARD�� � � � �ç�BORTD

� � �DHP@C�pr o�� � �pl hhê equp�l kq
ouml k_r �[ r �nr ` pqel kk[ eò

#� � �mol à ppel kk` hp� j̄ u_ê [ r uÃ�m[ o[ j u_ê [ r uÃ
ekpqeqr qel kk` hp°�l kq�m[ oqê emu�@�h[ �fl r oku` À
� �ekq̀ os` kqel kp�qduj [ qenr ` p

@u` �� �Â�Cus` hl mm̀ o�h[ �mous` kqel k

P@B

P@B



� �

P@R@BHUTÛ@FD�ç�SDNSIAILIS@TION�INNOV@NTD�DN�Rµ@LITµ�VIRTUDLLD�˜ �L@
PRµVDNTION�CDS�BHUTDS�
CU�� �OBTOARD�@U�� �CµBDMARD�� � � � �

Dhh̀ �[ �m̀ oj ep�h[ �q̀ kr ` �_Û[ q̀ hè op�_[ kp�� � �pqor ^qr ò p�` q�usuk` j ` kqp�_eaauò kqpÀ
Uk�ql q[ h�_` �� � � �m[ oqê em[ kqp�p` kpe] ehepupÀ

Bl knr � m[ o� h̀ p� ` ocl qduo[ m̀ r q̀ p� _` � h[ � pl ^euqu
DT@YÛ–FDÃ� hÛ[ q̀ hè o� P[ o[ ^dr qÛ–c` � ò ml p̀ � pr o� r k
p̀ oel r p� c[ j ` � ej j ` opea� ` k� � CÀ� Ih� ekseq̀ � h̀ p
m[ oqê em[ kqp� @� ` umhl ò o� r k` � ^d[ j ] ò � seoqr ` hh̀ � [ aek
_Ûe_` kqeaè o�h̀ p�peqr [ qel kp�@�oepnr ` �_` �^dr q̀ �_[ kp�r k
` kseol kk` j ` kq�_r �nr l qe_è kÀ

�@r �^l r op�_` �hÛ[ q̀ hè oÃ�h̀ p�m[ oqê em[ kqp�pl kq�[ j ` kup�@
ò muò o� _eaauò kqp� a[ ^q̀ r op� _` � oepnr ` Ã� kl q[ j j ` kq� Â
O] pq[ ^h̀ p� [ r � pl hÃ� µ^h[ eo[ c` � ekpr aaep[ kqÃ� Ml ] ehè o
ek[ _[ mquÃ� M[ r s[ ep̀ p� d[ ] eqr _` p� ml pqr o[ h̀ pÃ
Pol ] hzj ` p� heup� @� hÛdv_o[ q[ qel k� ` q� @� h[
md[ oj [ ^l seceh[ k^` Ã�@e_` p�q̀ ^dkenr ` pÃ�Vepel k

S` kel op���mol ^d` p�[ e_[ kqp�Â�� � �m[ oqê em[ kqp�ê�� � «
Pol à ppel kk` hp�_r �_l j ê eh̀ �Â�� � �m[ oqê em[ kqp�ç�� � «
P` opl kk` h�j u_ê l çpl ^e[ h�dl pmeq[ hè o�Â�� � �m[ oqê em[ kqp�ç�� �«
@r qò p�Â�� � �m̀ opl kk` p� [̄ ^^r ` ehh[ kqp�a[ j ehe[ r uÃ�p̀ osê ` �^esenr ` Ã�uqr _e[ kqp°�ç�� � «

@u` �� �Â�Cus` hl mm̀ o�h[ �mous` kqel k

P@B



@u` �� �Â�To[ kpal oj ` o�h̀ p�mo[ qenr ` p

� �

PROFR@MMD�DR@SMUS�#���CµPL@BDMDNT�@U�C@NDM@RK
CU�� �M@RS�@U��� �M@RS�� � � � �

B` p� ` umuoè k^` p� _` � j l ] ehequp� ekq̀ ok[ qel k[ h̀ p� l kq� uqu
m[ oqê r hezò j ` kq� ` koê depp[ kq̀ p� ml r o� h̀ � Fuol kql mÀh̀ � _e
Bl opê [ Ã� m̀ oj ` qq[ kq� r k` � l r s` oqr ò � @� _` � kl r s` hh̀ p
mo[ qenr ` p� ` q� r k` �ouah̀ uel k� ò kl r s` hu` �pr o� h̀ p� ` kf̀ r u�_r
sè ehhepp̀ j ` kq�[ ^qea�` q�_` �hÛekkl s[ qel k�pl ^e[ h̀ À

B` qq̀ � _uj [ ô d` � qol r s` o[ � r k` � ^l kqekr equ� ^l k^ozq̀
kl q[ j j ` kq� co>^` � @� hÛ@CDBÃ� nr e� [ � h[ k^u� r k� [ mm̀ h� @
mol f̀ qp� sep[ kq� @� ^[ meq[ hep̀ o� pr o� ^` p� j l ] ehequp� [ aek
_Û̀k^l r o[ c` o� _` p� ekeqe[ qes` p� ekpr h[ eò p� ` k� hè k� [ s` ^� h̀ p
[ mmò kqepp[ c` p�qeoup�_` �^` p�u^d[ kc` p�ekq̀ ok[ qel k[ r uÀ

µBH@NFDS�CD�AONND�PR@TIQUDS�¦
CµVDLOPPDMDNT�CD�RµSD@U

Uk` � j eppel k� _` � ^l l muo[ qel k� _u^` kqo[ hepu` � pÛ̀pq
_uol r hu` �@�Qr u] ` ^�_r ��` o�[ r �� �_u^` j ] ò �� � � � Ã�_[ kp�h̀
^[ _ò �_r �mol f̀ q�EEQBC�� � � � ê� � � � �_u_eu�[ r �] è kçsè ehheo
` k� Bl op̀ � ` q� [ r � Qr u] ` ^À� Dhh̀ � [ � uqu� l oc[ kepu` � ` k
m[ oq̀ k[ oe[ q� [ s` ^� h[ �Bl hh̀ ^qesequ�_` �Bl op̀ Ã�hÛ@CDBÃ� INIZI˜
` q�h̀ �Fuol kql mÀh̀ �_e�Bl opê [ À

LÛl ] f̀ ^qea� cukuo[ h� _` � h[ � j eppel k� uq[ eq� _` � pqor ^qr ò o
_r o[ ] h̀ j ` kq� _` p� ^l hh[ ] l o[ qel kp� ekpqeqr qel kk` hh̀ pÃ
p̂ è kqeaenr ` p�` q�l muo[ qel kk` hh̀ p�` kqò �h̀ p�_` r u�q̀ ooeql eò pÃ
[ r ql r o� _` � mol ] huj [ qenr ` p� ^l j j r k` p� Â� sè ehhepp̀ j ` kq
[ ^^uhuouÃ� sr hkuo[ ] ehequp� pl ^e[ h̀ pÃ� or o[ hequÃ� ekkl s[ qel k
pl ^e[ h̀ �` q�q̀ ^dkl hl cenr ` À

Uk� mol f̀ q� nr e� pÛekp̂ oeq� _[ kp� h[ � _r ou` � Â� s` kr ` � _Ûr k`
_uhuc[ qel k�nr u] u^l ep̀ �` k�� � � � �

MISSION�CD�BOOPµR@TION�CµBDNTR@LISµD�BORSDêQUµADB�ç�EEQBC
CU���@U�� �CµBDMARD��� � � � �

VOY@FD�CÛµTUCD�˜ �ADRLIN�ç�MOCº LDS�CÛH@AIT@T�P@RT@Fµ�ç�@LZHDIMDR
NOVDMARD�� � � � �

L` �Fuol kql mÀh̀ �_e�Bl opê [ �` q�h[ �Ceò ^qel k�_` �hÛ@r ql kl j è �_`
h[ � Br hh̀ qqeseq@� _e� Bl opê [ � ç� Bl hh̀ ^qesequ� _` � Bl op̀ Ã� l kq� uqu
eksequp� m[ o� h[ � El k_[ qel k� Mu_uoê � @hxd` ej ` o� @� r k� sl v[ c`
_Ûuqr _` �^l kp[ ^ou�[ r u� j l _zh̀ p�[ hh̀ j [ k_p�_Ûd[ ] eq[ q�m[ oq[ cu
` q�[ ^^l j m[ cku�ml r o�h̀ p�m̀ opl kk` p�ql r ^du` p�m[ o�h[ �j [ h[ _è
_Û@hxd` ej ` o�l r �j [ h[ _è p�[ mm[ ò kqu` pÀ

LÛ@hh̀ j [ ck` � [ �_us` hl mmu�_` mr ep�� � � [ kp�_` p�mhr p�_` � � � � � �
^l hl ^[ qel kp�_u_eu` p�_l kq�� � � �@�A` ohekÀ�

@XD�PRIORIT@IRD



� �

CµTDBTION�CD�PROJDTS�RDLDV@NT�CD�L@�SILVDR�µBONOMID�DN�BORSD

L[ k^` j ` kq�^l kfl ekq�_Ûr k�@mm̀ h�@�M[ keà pq[ qel k�_ÛIkquowq� ¯@MI°
` kqò � hÛ@CDB� ¯@c` k^` � _` � Cus` hl mm̀ j ` kq� µ^l kl j enr ` � _` � h[
Bl op̀ °� ` q� h̀ � Fuol kql mÀh̀ � _e� Bl opê [ � [ aek� _Ûe_` kqeaè o� ` q
_Û[ ^^l j m[ ck` o�_` p�mol f̀ qp�ò h̀ s[ kq�_` �h[ �Sehs` o�µ^l kl j è �pr o
h̀ �q̀ ooeql eò �^l op̀ À

O] f̀ ^qeap�_r �m[ oq̀ k[ oe[ q�Â
I_` kqeaè o� h̀ p� ekeqe[ qes` p� ` uepq[ kq̀ p� l r � uj ` oc` kq̀ p� ` k� hè k
[ s` ^�h̀ �sè ehhepp̀ j ` kq�[ ^qea�` q�` k�] l kk` �p[ kquÀ
Dk^l r o[ c` o� hÛuj ` oc` k^` � _` � mol f̀ qp� ekkl s[ kqp� @� ej m[ ^q
pl ^e[ h�` q�q̀ ooeql oe[ hÀ
@̂^l j m[ ck` o�h̀ p�ml oq̀ r op�_` �mol f̀ qp�_[ kp�h[ �pqor ^qr o[ qel kÃ
h̀ �aek[ k^` j ` kq�` q�h[ �j ep̀ �` k�Ö r sò �_` �h̀ r op�[ ^qel kpÀ
E[ sl oep̀ o� h̀ p� pvk` ocè p� ` kqò � [ ^q̀ r op� mr ] hê pÃ� moesup� ` q
[ ppl ^e[ qeap�` kc[ cup�_[ kp�h[ �Sehs` o�µ^l kl j è À

B` qq̀ �m[ oqê em[ qel k�m̀ oj ` q�Â

C` � _uq̀ ^q̀ o� _` p� e_u` p� kl s[ qoê ` p� ml oqu` p� m[ o� h̀ p
uqr _e[ kqpÃ� ^d` ô d` r op� l r � f̀ r k` p� ` kqò mò k` r op� ` k� hè k
[ s` ^�h[ �Sehs` o�µ^l kl j è �Ä
CÛ[ ^^l j m[ ck` o�h̀ �_us` hl mm̀ j ` kq�_` �^` p�mol f̀ qp�se[ �r k
pl r qè k� j uqdl _l hl cenr ` Ã� aek[ k^è o� ` q� r k� [ ^^zp� [ r u
oup̀ [ r u�mol à ppel kk` hp�Ä
C` �a[ sl oep̀ o� h̀ p�pvk` ocè p�` kqò � h̀ � j l k_` � [ ^[ _uj enr ` Ã
h̀ p� [ ^q̀ r op� u^l kl j enr ` p� ` q� h̀ p� ekpqeqr qel kp� oucel k[ h̀ pÃ
^l kqoe] r [ kq� [ ekpe� @� h[ � _vk[ j ep[ qel k� _r � q̀ ooeql eò � ^l op̀
[ r ql r o�_` p�` kf̀ r u�heup�[ r �sè ehhepp̀ j ` kqÀ

BH@LLDNFD�INNOV@TION�� � � � �ç�UNIVDRSITµ�CD�BORSD�ç�PROJDTS�µTUCI@NTS

@u` �� �Â�Cus` hl mm̀ o�h[ �pehs` o�u^l kl j è

LD�FµRONTOPð LD�Â�UND�PORTD�CÛDNTRµD�DT�CÛ@BBOMP@FNDMDNT�POUR�LDS�PROJDTS
LIµS�@U�VIDILLISSDMDNT

L` � Fuol kql mÀh̀ � p̀ � ml peqel kk` � ^l j j ` � r k` � suoeq[ ] h̀ � ml oq̀ � _Û̀kqou` � ml r o� ql r q� ml oq̀ r o� _`
mol f̀ q� ` k� hè k� [ s` ^� h̀ � sè ehhepp̀ j ` kq� _` � h[ � ml mr h[ qel kÀ� ˜ � ^` � qeqò Ã� eh� [ � ml r o� sl ^[ qel k
_Û[ ^^r ` ehheoÃ� _Ûu^l r q̀ o� ` q� _Û[ ^^l j m[ ck` o� h̀ p� ekeqe[ qes` p� ekkl s[ kq̀ pÃ� nr Û̀hh̀ p� pl è kq
ekpqeqr qel kk` hh̀ pÃ� [ ppl ^e[ qes` pÃ� ` kqò mò k` r oe[ h̀ p� l r � eppr ` p� _` � h[ � ò ^d` ô d` À� Ih� mol ml p̀ � r k
mò j è o� kes` [ r � _Û̀um̀ oqep̀ � [ aek� _Û[ k[ hvp̀ o� h̀ p� mol f̀ qpÃ� _Û̀k� us[ hr ` o� h[ � m̀ oqek` k^` � ` q� h̀ p
] ` pl ekpÃ�mr ep�l oè kq̀ �h̀ p�ml oq̀ r op�s` op�h̀ p�_epml peqeap�_Û[ ^^l j m[ ck` j ` kq�` q�_` �aek[ k^` j ` kq
h̀ p� mhr p� [ _[ mqupÀ� L` � Fuol kql mÀh̀ � fl r ` � uc[ h̀ j ` kq� r k� oÀh̀ � _` � a[ ^eheq[ q̀ r o� ` k� j ` qq[ kq� ` k
ò h[ qel k�h̀ p�ml oq̀ r op�_` �mol f̀ qp�[ s` ^�_Û[ r qò p�m[ oq̀ k[ eò p�ml q̀ kqè hp�_r �q̀ ooeql eò Ã�a[ sl oep[ kq
[ ekpe�h̀ p�pvk` ocè p�` q�h̀ �_us` hl mm̀ j ` kq�_` �pl hr qel kp�[ _[ mqu` p�[ r u�` kf̀ r u�_r �sè ehhepp̀ j ` kq
` k�Bl op̀ À



� �

JOURNµD�AIDN�VIDILLIR�Â�A@NQUD�CDS�TDRRITOIRDS�
�� �OBTOARD�� � � � Ã�@J@BBIO

Pehl qu` � m[ o� h[ � A[ knr ` � _` p� T̀ ooeql eò pÃ� h[ � Jl r oku` � _r � Aè k� Vè ehheo� [ � uqu� l oc[ kepu` � ` k
m[ oq̀ k[ oe[ q� [ s` ^� L[ � Pl pq̀ � S[ kquÃ� h[ � BCBÃ� hÛ@CDBÃ� ` q� [ s` ^� h̀ � pl r qè k� l muo[ qel kk` h� _r
Fuol kql mÀh̀ �_e�Bl opê [ Ã�_` �Bd[ eò �` q�_` �h[ �al k_[ qel k�_` �hÛUkes` opequ�_` �Bl op̀ À

B` q�usuk` j ` kq�[ �` r �ml r o�[ j ] eqel k�_` �^ou` o�r k� j l j ` kq�al oq�_` �ouah̀ uel kÃ�_` �m[ oq[ c` �` q�_`
j l ] ehep[ qel k�[ r ql r o�_` p�` kf̀ r u�_r �sè ehhepp̀ j ` kq�` k�Bl op̀ À

B` qq̀ �fl r oku` Ã�nr e�[ �o[ pp̀ j ] hu�#� � � �m[ oqê em[ kqpÃ�[ �ò k^l kqou�r k�al oq�ekquowq�` q�[ �m̀ oj ep�_`
our keo�r k�mr ] hê �_es` opeaeu�^l j ml pu�_Û[ ^q̀ r op�ekpqeqr qel kk` hpÃ�mol à ppel kk` hpÃ�^d` ô d` r opÃ�uhr p
` q� ml oq̀ r op� _` � mol f̀ qpÀ� Dhh̀ � [ � ^l kaeoj u� h[ � m̀ oqek` k^` � _Ûr k` � [ mmol ^d` � qo[ kps` op[ h̀ � ` q
q̀ ooeql oe[ h̀ � _r � ] è k� sè ehheo� ` q� [ � ml pu� h̀ p� ] [ p̀ p� _Ûr k` � à r ehh̀ � _` � ol r q̀ � ^l hh̀ ^qes` � ml r o
ml r opr esò �h̀ p�[ ^qel kp�` k�a[ s` r o�_r �] è k�sè ehheo�` k�Bl op̀ À

P@RTIBIP@TION�@U�EDSTIV@L�CD�L@�SILVDR�DBO�˜� P@RIS�
� � ç� � �NOVDMARD�� � � �

Mep̀ �` k�s[ h̀ r o�_r �Fuol kql mÀh̀ �_` �Bl op̀ �[ r �p̀ ek�_`
hÛUkel k� k[ qel k[ h̀ Ã� pl r heck[ kq� kl qò � ^[ m[ ^equ� @
^l l muò o�[ s` ^�h̀ p�[ r qò p�^` kqò p�_Û̀û ` hh̀ k^` À

R̀ kal ô ` j ` kq� _` p� hè kp� m[ oq̀ k[ oe[ r u� [ s` ^� h̀ p
[ r qò p� cuol kql mÀh̀ pÃ� l r so[ kq� _` p� mepq̀ p� _`
^l hh[ ] l o[ qel k� pr o� _` p� mol f̀ qp� _` � ò ^d` ô d` Ã
_Ûekkl s[ qel k�l r �_Û[ ^^l j m[ ck` j ` kq�oucel k[ hÀ

Pl peqel kk` j ` kq�pqo[ qucenr ` �_r �Fuol kql mÀh̀ �_[ kp�h[
ouml kp̀ �[ r u�` kf̀ r u�pl ^euq[ r u�heup�[ r �sè ehhepp̀ j ` kqÀ

@u` �� �Â�Cus` hl mm̀ o�h[ �pehs` o�u^l kl j è



� �

@u` �� �Â�Cus` hl mm̀ o�h[ �pehs` o�u^l kl j è

C[ kp�h̀ �^[ _ò �_r �_us` hl mm̀ j ` kq�_` �h[ �aehezò �Sehs` o�µ^l kl j è Ã�h[ �B@RS@T�Sr _çDpq�[ �mol ml pu
[ r �Fuol kql mÀh̀ �_e�Bl opê [ �_` �pÛekp̂ oeò �_[ kp� h̀ �_epml peqea�VIV@L@AÃ�r k�mol co[ j j ` �k[ qel k[ h
ml oqu�m[ o�hÛ@ppr o[ k^` � R̀ qo[ eq̀ �sep[ kq�@�pl r q̀ keo�hÛuj ` oc` k^` �_` �pl hr qel kp�a[ sl oep[ kq� h̀ � ] è k
sè ehheo�@�_l j ê eh̀ À

L[ �m[ oqê em[ qel k�_r �Fuol kql mÀh̀ �@�^` �mol co[ j j ` �[ �m̀ oj ep�Â
C` � mò k_ò � m[ oq� @� hÛ[ k[ hvp̀ � _` � mol f̀ qp� ` q� _` � ^l k^` mqp� ` k� hè k� [ s` ^� h̀ p� ` kf̀ r u� _r
sè ehhepp̀ j ` kq� ` q� _r � j [ ekqè k� @� _l j ê eh̀ Ã� _[ kp� r k` � hl cenr ` � _Ûl ] p̀ os[ qel k� ` q� _`
^l kqoe] r qel k�[ r u�qo[ s[ r u�j ` kup�[ r �kes` [ r �k[ qel k[ h�Ä
C` �m[ oqê em̀ o�@�_` p�q̀ j mp�_Ûu^d[ kc` p�` q�_` �ouah̀ uel k�[ r ql r o�_` �pl hr qel kp�ekkl s[ kq̀ pÃ�
C` �ò kal ô ` o�h[ �^l kk[ epp[ k^` �_` p�_epml peqeap�k[ qel k[ r u�` uepq[ kqp�` q�_` p�[ ^q̀ r op�ej mhenr up
_[ kp�h̀ �^d[ j m�_` �h[ �Sehs` o�µ^l kl j è À

B` qq̀ � ^l hh[ ] l o[ qel k� pÛekp̂ oeq� ` k� ^l j mhuj ` kq[ oequ� [ s` ^� h̀ � m[ oq̀ k[ oe[ q� ` kc[ cu� [ s` ^� hÛ@CDB
_[ kp�h̀ �^[ _ò �_` �hÛ@MI�Sehs` o�µ^l kl j è À

Dhh̀ �[ �^l kqoe] r u�@�^l kpl he_` o�h̀ p�hè kp�ekpqeqr qel kk` hp�` q�@�ml peqel kk` o�h̀ �Fuol kql mÀh̀ �^l j j `
r k�ekq̀ ohl ^r q̀ r o�e_` kqeaeu�pr o�h̀ p�nr ` pqel kp�heu` p�[ r �sè ehhepp̀ j ` kqÃ�@�h[ �mous` kqel k�_` �h[ �m̀ oq̀
_Û[ r ql kl j è � ` q� [ r � j [ ekqè k�@�_l j ê eh̀ Ã�_[ kp� r k` �_uj [ ô d` �moek^em[ h̀ j ` kq�m[ oq̀ k[ oe[ h̀ � ` q
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