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thesaurus, n. !"#$%&'(!)*+,-./!0-12-&*3'45 
Pronunciation:  /!i!"s#!r$s/  
Etymology:  Latin, < Greek !"#$%&'( a store, treasure, storehouse, treasury. 
./!(!0123.45267!82!041823985437!8:!;<8=>3?@3A!.4!.!?BC1B8<.26A!3<C6C>8DE?B.A!82!193!>B;3/!
F/!(!C8>>3C1B8<!8:!C8<C3D14!82!=82?4!.22.<@3?!.CC82?B<@!18!43<43G!.>48!H)/'/I!.!?BC1B8<.26!8:!46<8<6J4!.<?!.<18<6J4/!
C/!(!C>.44B:B3?!>B41!8:!132J4A!34D/!;36K=82?4A!B<!.!D.21BC5>.2!:B3>?A!:82!543!B<!B<?3LB<@!.<?!B<:82J.1B8<!2312B3M.>/!
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FOREWORD!

 

21/3/2012 

Dear LMT friend,  

We named this document the “LMT Thesaurus”. It is a compilation of facts regarding the Laboratory for 
Maritime Transport and its people. It contains various lists of publications, projects, theses, and awards 
associated with LMT. It does not purport to be encyclopedic, but hopefully gives a concise picture of LMT 
activities. Details of these activities can be found from supplementary material, such as the LMT web site, various 
project web sites, LMT newsletters and annual reports, and the publications themselves.  

The publications and awards that are listed are all those of LMT faculty, staff and students, even though some of 
them were produced outside LMT. Projects and student theses are only those associated with LMT.  

We hope that you will find the contents of this document interesting, and any comments are welcome.  

Best regards, 

 

 

Harilaos N. Psaraftis  
Professor and LMT Director 
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Laboratory for Maritime Transport 
QR`R'ROX!ON!'%RW!Q&'RbX!(XQ!#(*R$R#&!$*(X'WO*$!
'[%OO"!ON!X(`("!(*[%R$&[$)*&!(XQ!#(*RX&!&XbRX&&*RXb!!
X($ROX("!$&[%XR[("!)XR`&*'R$S!ON!($%&X'!!
!

HISTORY!

The establishment of Laboratory for Maritime Transport (LMT) was 
officially approved by the NTUA Senate in May 2006. Until then, and 
since 1989, LMT functioned as a research and educational unit within 
the School of Naval Architecture and Marine Engineering (NAME), 
known as ‘NTUA Maritime Transport’. LMT holds a long-standing 
experience in the design, development and simulation of maritime and 
intermodal transport, marine environmental protection, safety analysis 
and human elements. Following Greece's rich maritime tradition, LMT is 
active in practically all areas of maritime transport R&D, having 
completed or being involved in projects in areas such as technology, 
management, economics, logistics, telematics, human aspects, 
environment, and safety. It has also been involved in projects and studies 
with a substantial policy analysis element. Linking R&D with education, 
LMT is also fully active in the School's undergraduate and post-graduate 
educational programs. 

Research activities of LMT have focused on the design, development and 
evaluation of maritime transport networks, procedures and functions that 
cover numerous aspects of maritime transport using modern and 
advanced methodologies, the design and analysis of marine environment 
systems, and the cost-benefit evaluation and optimization of maritime 
and intermodal networks. LMT supports a new approach concerning the 
strategic analysis of marine oil pollution. LMT has carried out a 
systematic effort to develop skills and know-how in the design and 
evaluation of recorded problems of marine safety aspects (e.g. accident 
databases etc.). The development of relative databases, the formulation of 
innovative analytical approaches (e.g. statistic, data mining, strategic etc.) 
and the configuration of corresponding electronic networks (for 
information transferring and elaboration) have always been a direct 
priority of LMT.  
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HONORS AND AWARDS 
 

INDUSTRY AWARDS 

Laboratory for Maritime Transport!
!
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Piraeus International
Centre Award

THE School of Naval Architecture and
Marine Engineering at the National
Technical University of Athens (NTUA)
has emerged as one of the leading teaching
and research institutions of its kind in
Europe, if not the world, thanks in good
measure to the activities of its Laboratory
for Maritime Transport.

The laboratory has spearheaded the
school’s teaching mission and offers a set of
courses covering shipping finance,
economics, logistics, safety and other areas
complementing a traditional engineering
education, so that NTUA graduate
engineers are equipped with a wide range
of knowledge when they enter the industry.
But the LMT has a strong applied research
orientation that has led it to participate in
many European and other international

projects, as well as to conduct unfunded
research of its own in select areas.
Recently, it has emerged in the forefront of
projects seeking to evaluate how to make
shipping a safer, greener industry.

For example, it has just completed an
acclaimed study on ship emissions, funded
by the Hellenic Chamber of Shipping and is
an active player on Greece’s behalf in many
activities at the International Maritime
Organisation. LMT professor Harilaos
Psaraftis is currently coordinating the
IMO’s Maritime Environment Protection
Committee work on environmental risk
evaluation criteria.

At the same time, the laboratory has
entered into its first US-funded research
in the form of a three-year project

sponsored by ABS to study the impact
of environmental protection on marine
transportation, including shipbuilding.
The facility is also engaged in a project
with the National University of Singapore
on liner shipping and participates in a
research collaboration agreement with
Det Norske Veritas with a focus on
effective bulk transport.

In the view of the judging panel, LMT
provides a great showcase for Greek
know-how and is an important element in
the country’s credentials as a world-class
maritime centre, and thus prevailed as
winner of the 2008 Piraeus International
Centre Award.

The Piraeus International Centre Award was
sponsored by Marine Plus.

Winner: LABORATORY FOR MARITIME
TRANSPORT (NTUA)

THE WINNERS
NTUA

LLOYD’S LIST GREEK SHIPPING AWARDS 2008 / 21

Harilaos Psaraftis
(left), head of the
Laboratory for
Maritime
Transport, after
accepting the
award from
Dimitris
Vranopoulos of
Marine Plus.



!

"#$!$%&'()*)'!+,-+!
!

 | 6 

!

!  
!

LIST OF HONORS AND AWARDS!
 
BY LMT AND LMT AFFILIATED FACULTY, STAFF AND STUDENTS   |   RECIPIENTS AND AWARDS ARE LISTED IN CHRONOLOGICAL ORDER 
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R<132<.1B8<.>! (448CB.1B8<! 8:! #.2B1BJ3! &C8<8JB414A! R(#&! +,,UA! ReJB2A! $52;36! H:82! 193! D.D32! h(! #5>1BK*3@2344B8<!
(DD28.C9! 18! N823C.41B<@! N23B@91! *.134! B<! 193!Q26! ]5>;! '9BDDB<@!#.2;31! 54B<@!X352.>!X31=82;4iA! W28C33?B<@4! 8:! 193!
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#3?B1322.<3.<!'9821!'3.![.2@8!N>331A!.4!.!'12.13@6! :82! 193!Q3M3>8DJ3<1!8:!'9821!'3.!'9BDDB<@iA!X$)(/!'5D32MB482f!
W28:/!%/!X/!W4.2.:1B4!H+,,VI/!

-T/ *85484A! &/W/[/A!%8<82.26! ?B41B<C1B8<! F6! 193!*3D5F>BC! 8:! [6D254! :82! ?BD>8J.! 1934B4! hR<4D3C1B8<4! 8:! '9BD4!=B19![6D2B81!
N>.@f!$93!Q3M3>8DJ3<1!8:!.!'18C9.41BC!N2.J3=82;!:82!N>.@!'1.13!W8>BC6!#.;B<@iA!X$)(/!'5D32MB482f!Q2/!X/!W/!`3<1B;84!
H+,,ZI/!

-U/ *85484A! &/W/[/A! NB241! D2Be3! B<! R#(*&'$! C8<1341! :82! ?BD>8J.! 1934B4! hR<4D3C1B8<4! 8:! '9BD4! =B19! [6D2B81! N>.@f! $93!
Q3M3>8DJ3<1!8:!.!'18C9.41BC!N2.J3=82;!:82!N>.@!'1.13!W8>BC6!#.;B<@i!'5D32MB482f!Q2/!X/!W/!`3<1B;84!H+,,aI/!
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"8.?B<@n)<>8.?B<@!W28C3?5234!.<?!Q3CB4B8<4!B<!$32JB<.>!'1.1B8<4i!X$)(/!'5D32MB482f!Q2/!X/!W/!`3<1B;84!H+,,aI/!
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b233;!'9BDDB<@!(=.2?4!H+,,aI/!

-Z/ W4.2.:1B4A!%/!X/A!N3>>8=A!'8CB316!8:!X.M.>!(2C9B13C14!.<?!#.2B<3!&<@B<3324!H'X(#&I!H.4!8:!+,,\I/!
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-\/ ^8<182B4A! W/A! NB241! D2Be3! B<! R#(*&'$! C8<1341! :82! ?BD>8J.! 1934B4! h#.<.@3J3<1! 8:! '3=.@3! O<F8.2?! '9BD4iA! X$)(/!

'5D32MB482f!Q2/!X/!W/!`3<1B;84!H+,,\I/!
+,/ ".F82.1826!:82!#.2B1BJ3!$2.<4D821A!(=.2?!:82!(C9B3M3J3<1!B<!#.2B1BJ3!'.:316!82!&<MB28<J3<1.>!W2813C1B8<A!.=.2?3?!

F6!">86?4!"B41!B<!193!C8<13L1!8:!193!b233;!'9BDDB<@!(=.2?4!H+,-,I/!
+-/ (4BJ8JB1B4A! RA! 'D3CB.>! .=.2?! B<! R#(*&'$! C8<1341! :82! ?BD>8J.! 1934B4! h#3198?8>8@B34! 8:! *3C82?B<@A! #8<B182B<@! .<?!

(<.>64B4!8:!'9BD!OD32.1B8<.>!Q.1.!.4!.!'.:316!RJD28M3J3<1!#3.4523i!'5D32MB482f!Q2/!X/!W/!`3<1B;84!H+,-,I/!
++/ `.@B.4A! XA! NB241! D2Be3! B<! R#(*&'$! C8<1341! :82! ?BD>8J.! 1934B4! h(! ].634B.<!X31=82;! (DD>BC.1B8<! :82! 193! W23?BC1B8<! 8:!

%5J.<!N.1B@53!B<!193!#.2B<3!R<?54126iA!X$)(/!'5D32MB482f!Q2/!X/!W/!`3<1B;84!H+,--I/!
+T/ W4.2.:1B4A! %/X/A! &6;2.<1B! +,--! (=.2?! :82! 193! F341! 23D2343<1.1B8<! 8:! 193! b233;! '9BDDB<@! R<?54126! H18@31932! =B19! W/!

d.C9.2B.?B4I/!(=.2?3?!F6!hX.:1B;.![928<B;.i!J.@.eB<3!H+,-+I/!
+U/ '81B2.>B4A!W/A!NB241!D2Be3!A!'X(#&!b233;!'3C1B8<74!?BD>8J.!1934B4!C8<1341!:82!+,--!$934B4!1B1>3f!h(<.>64B4!8:!W28F.FB>B41BC!

OB>!O51:>8=!:28J!$.<;324f!o5.<1B1B34!c![8414iA!X$)(/!'5D32MB482f!Q2/!X/!W/!`3<1B;84!H+,-+I/!
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PUBLICATIONS   BY LMT AFFILIATED FACULTY, STAFF AND STUDENTS  (LISTED ALPHABETICALLY) 
PAPERS IN REFEREED JOURNALS 

!
-/ [3?32A! (/A! b/! b/! $9.2.;.<A! %/! X/! W4.2.:1B4! H+,,-IAh(! '6<1934B4! (>@82B19J! :82! *34D8<?B<@! 18! OB>! 'DB>>4! )4B<@!

C8JD>3J3<1.26!"8C.1B8<4!8<!X31=82;4Ai!(DD>B3?!#.193J.1BC.>!#8?3>>B<@!Y852<.>!+_A!X8/UA!+V\K+a_/!
+/ b3J3>84! R/[/! .<?! X/W/! `3<1B;84! H+,,aIA! h'.:316! B<! b233;! [8.41.>! '9BDDB<@f! 193! *8>3! .<?! *B4;! 8:! %5J.<! N.C182!

*3MB4B13?iA!P#)!Y852<.>!8:!#.2B1BJ3!(::.B24A!M8>/!ZA!X8!-!#.>J8A!'=3?3<A!DD/!T-KU\/!
T/ b;8<B4A! ^/! b! .<?! %/X/! W4.2.:1B4! H+,,\IA! h$93! "Xb! #.2;31! .<?! .! b.J3! $93826! (DD28.C9! 18! [8JD31B1B8<! B<! "Xb!

'9BDDB<@iA!#.2B1BJ3!&C8<8JBC4!.<?!"8@B41BC4A!--f+A!DD/!++ZK+UV/!
U/ b;8<B4A!^/b/!.<?!%/X/!W4.2.:1B4! H+,-,IA! h[8<1.B<32! 12.<4D821.1B8<!.4!.<! R<132?3D3<?3<1!'3C52B16!D28F>3JiA! Y852<.>!8:!

$2.<4D821.1B8<!'3C52B16A!Tf-\ZK+--/!
_/ b2.1484A!b/(/A!%/X/!W4.2.:1B4A!W/!d.C9.2B.?B4! H+,-,IA!h"B:3KC6C>3![O+!3JB44B8<4!8:!F5>;!C.22B324f!(![8JD.2.1BM3!'15?6iA!

$2.<4.C1B8<4!*RX(A!`8>!-_+A!W.21!(TA!R<132<.1B8<.>!Y852<.>!8:!#.2B1BJ3!&<@B<332B<@A!Y5>K'3D!+,-,A!DD/!(!--\K(!-TU/!
V/ b23@82B85!&/A!X/W/!`3<1B;84A!X/#/W/!^.;.>B4! H+,,\IA! ! hOB>!'DB>>!P.413!#.<.@3J3<1iA!&<MB28<J3<1!c!".=A!M8>/! -n+,,\A!

(193<4A!b233C3A!DD/_+K_a/!
Z/ Y.=A!YKYA(/*/O?8<BA!%/X/W4.2.:1B4A!X/%/#/PB>48<!H-\aVIA!h(!%352B41BC!(>@82B19J!:82!193!#5>1BK`39BC>3!(?M.<C3K*3k5341!

QB.>K(K*B?3!W28F>3J!=B19!$BJ3!PB<?8=4Ai!$2.<4D821.1B8<!*343.2C9!+,]A!X8/TA!+UTK+_Z/!
a/ ^8<18M.4A![/(/!.<?!%/X/!W4.2.:1B4!H+,,\IA!hN82J.>!'.:316!(44344J3<1f!(![2B1BC.>!*3MB3=Ai!#.2B<3!$3C9<8>8@6A!`8>/!UVA!

X8/!-A!DD/!U_l_\/!
\/ ^8<18M.4A! [/(/! .<?! %/! X/! W4.2.:1B4! H+,--IA! h*3?5C1B8<! 8:! 3JB44B8<4! .>8<@! 193! J.2B1BJ3! B<132J8?.>! C8<1.B<32! C9.B<f!

8D32.1B8<.>!J8?3>4!.<?!D8>BCB34Ai!#.2B1BJ3!W8>BC6!.<?!#.<.@3J3<1!`8>/!TaA!X8/!UA!!DD!U_-KUV\/!!
-,/ ^8<18M.4A! [/(/! .<?!%/!X/! W4.2.:1B4A! H+,--IA! h[>BJ.13! [9.<@3! W8>BC6! B<! '9BDDB<@! N8C54B<@! 8<! &JB44B8<! '1.<?.2?4! .<?!

$3C9<8>8@6!#3.45234pA!&<MB28<J3<1.>!&<@B<332B<@!.<?!#.<.@3J3<1!Y852<.>A!`8>/!-,A!R4453!-,A!DD/-_a\K-_\V/!
--/ ^8<18M.4A! [/(/A! %/X! W4.2.:1B4A! X/W/! `3<1B;84! H+,-,IA! h(<! &JDB2BC.>! (<.>64B4! 8:! ROW[N! OB>! 'DB>>! [841! Q.1.iA! #.2B<3!

W8>>51B8<!]5>>31B<A!V,f\A!DD/-U__K-UVV/!
-+/ "62B?B4! Q/`/A! %/X/! W4.2.:1B4A! X/W/! `3<1B;84A! W/! d.C9.2B85?.;B4! .<?! ^/! QB>e.4A! H+,,_IA! h[841K]3<3:B1! (<.>64B4! :82! '9BD!

(518J.1B8<!*3128:B1f!193![.43!8:!RC3F23.;32!N*&YiA!#.2B<3!$3C9<8>8@6A!`8>/U+A!X8!+A!(D2B>/!
-T/ "62B?B4!Q/`/A!W/!d.C9.2B85?.;B4A!W/!#B1285A!.<?!(/!#6>8<.4! H+,,UIA! hN823C.41B<@!$.<;32!#.2;31!)4B<@!(21B:BCB.>!X352.>!

X31=82;4iA!#.2B1BJ3!&C8<8JBC4!.<?!"8@B41BC4A!`8>/VA!X8!+A!Y5<3!+,,UA!DD/!\TK-,a/!
-U/ "62B?B4!Q/`/A!$/!N62MB;A!b/X/!^.D31.<B4A!X/W/!`3<1B;84!A!W/!!(<.L.@8285A!&/!)19.5@!.<?!%/X/!W4.2.:1B4!H+,,_IA!hOD1BJBeB<@!

'9BDDB<@![8JD.<6!OD32.1B8<4!)4B<@!]54B<344! W28C344!#8?3>B<@iA!#.2B1BJ3!W8>BC6! .<?!#.<.@3J3<1A! M8>/! T+A!X8/! UA!
"8<?8<A!)^/!

-_/ "62B?B4A!Q/!`/A!(/!X/!W32.;B4A!.<?!#/!b/!W.248<4!H-\\UIA!p'125C152.>!*3>B.FB>B16!(<.>64B4!8:!#.2B<3!QB343>!'9.:1B<@!'6413J4f!
.<!&k5BM.>3<1!'1.1B8<.26!W28C344!(DD28.C9!18!193!"3M3>![2844B<@!W28F>3JAi!Y852<.>!8:!'9BD!*343.2C9A!`8>/!TaA!X8/!TA!DD/!
+_TK+_a/!!

-V/ "62B?B4A!Q/!`/A!#/b/!W.248<4!.<?!(/X/!W32.;B4!H-\\_IA!p(!'1.1B41BC.>!(44344J3<1!8:!193!'18C9.41BC!#8?3>B<@!8:!$824B8<.>!
`BF2.1826!"8.?4!B<!R<132<.>![8JF541B8<!&<@B<34Ai!Y852<.>!8:!'9BD!*343.2C9A!`8>/!T\A!X8!-A!#.2C9A!-\\_A!DD/!ZVKa_/!

-Z/ "62B?B4A! Q/`/! .<?! W/! d.C9.2B85?.;B4! H+,-+IA! h(44344J3<1! 8:! R<M341J3<1! *B4;! B<! b233;! '9821! '3.! '9BDDB<@f! (! *8K*8!
W.443<@32!N3226![.43iA!Y852<.>!8:!'9BDDB<@!.<?!OC3.<!&<@B<332B<@!`8>/!+!DD/TVKUU/!

-a/ "62B?B4A!Q/`/A! !X/W/!`3<1B;84A!W/!d.C9.2B85?.;B4A!^/!QB>e.4!!.<?!%/X/!W4.2.:1B4!H+,,_IA!h(<!R<<8M.1BM3![23=![8JD84B1B8<!
(DD28.C9!].43?!8<!'.:316A!NB<.<CB.>A!.<?!OD32.1B8<.>!*3k5B23J3<14Ai!P#)!Y852<.>!8:!#.2B1BJ3!(::.B24A!!`8>/!UA!X8/!-A!
DD/T_KTZ/!

-\/ #3632! K!".243<!X/A!Q/`/!"62B?B4A!*/!#5>>32A!W/!b/!d.C9.2B85?.;B4! H+,-+IA! hRJD28MB<@! B<132J8?.>!C8<1.B<32! >8@B41BC4!.<?!
43C52B16!F6!*NRQiA!R<132<.1B8<.>!Y852<.>!8:!*N!$3C9<8>8@B34f!*343.2C9!.<?!(DD>BC.1B8<4A!`8>/!TA!X8!-A!DD/-_KTa/!

+,/ XB148D85>84A!'/!.<?!%/X/!W4.2.:1B4! H+,,aIA!h$93!*8>3!8:!#3?B1322.<3.<!'9821!'3.!'9BDDB<@! B<!193!&)!$2.<4D821![9.B<f!
193!C.43!8:!b233C3Ai!P#)!Y852<.>!8:!#.2B1BJ3!(::.B24A!!`8>/!ZA!X8/!-A!-ZKT,/!

+-/ W32.;B4A! (/! X/! .<?! Q/`/! "62B?B4! H-\\,IA! p"3M3>! [2844B<@! W28F.FB>B1B34! :82! #5>1BD.19! (C8541BC! W28C34434! =B19! ]BJ8?.>!
'D3C12.Ai!Y852<.>!8:!193!(C8541BC.>!'8CB316!8:!(J32BC.A!`8>/!aZA!X8!_A!DD/!+-++K+-+Z/!

++/ W32.;B4A(/X/! .<?! %/X/! W4.2.:1B4! H-\aTIA! hQB4C2313K$BJ3! Q313C1B8<! #8?3>>B<@! :82! )<4.152.13?! OC3.<! (C8541BC!
W28D.@.1B8<Ai!Y852<.>!8:!193!(C8541BC.>!'8CB316!8:!(J32BC.!ZUA!X8/_A!-VT,K-VTT/!

+T/ W4.2.:1B4A!%/X/! H-\ZaIA! h'8J3!X3=!(4D3C14!8:!'>.JJB<@!W28F.FB>B16!$93826Ai! Y852<.>!8:!'9BD!*343.2C9!++A!X8/TA!-aVK
-\+A!-\Za/!
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+U/ W4.2.:1B4A! %/X/! H-\a,IA! h(! Q6<.JBC! W28@2.JJB<@! (DD28.C9! :82! '3k53<CB<@! b285D4! 8:! R?3<1BC.>! Y8F4Ai! OD32.1B8<4!
*343.2C9!+TA!X8/VA-TUZK-T_\/!

+_/ W4.2.:1B4A! %/X/! H-\a,IA! h(! Q6<.JBC! W28@2.JJB<@! '8>51B8<! 18! 193! 'B<@>3K`39BC>3! #.<6K18K#.<6! RJJ3?B.13K*3k5341!
QB.>K(K*B?3!W28F>3JAi!$2.<4D821.1B8<!'CB3<C3!-UA!X8/+A!-T,K-_U/!

+V/ W4.2.:1B4A! %/X/! H-\aTIA! h(<! &L.C1! (>@82B19J! :82! 193! 'B<@>3K`39BC>3! #.<6K18K#.<6! QB.>K(K*B?3! W28F>3J! =B19! $BJ3!
PB<?8=4Ai!13C9<BC.>!<813A!$2.<4D821.1B8<!'CB3<C3!-ZA!X8/TA!T_-KT_Z/!

+Z/ W4.2.:1B4A! %/X/! H-\aTIA! h(<.>64B4! 8:! .<! OHXqI! %352B41BC! :82! 193! 'B<@>3K`39BC>3! #.<6K18K#.<6! &5C>B?3.<! QB.>K(K*B?3!
W28F>3JAi!$2.<4D821.1B8<!*343.2C9!-Z]A!X8/+A!-TTK-U_/!

+a/ W4.2.:1B4A! %/X/! H-\aTIAi;KR<132C9.<@3! W28C3?5234! :82! "8C.>! '3.2C9! B<! .! W23C3?3<C3K! [8<412.B<3?! *851B<@! W28F>3JAi!
&528D3.<!Y852<.>!8:!OD32.1B8<.>!*343.2C9!-TA!X8/UA!T\-KU,+/!

+\/ W4.2.:1B4A! %/X/! H-\aUIA! hO<! 193! W2.C1BC.>! RJD821.<C3! 8:! (46JD181BC! OD1BJ.>B16! B<! [321.B<! %352B41BC! (>@82B19J4Ai!
X31=82;4!-UA!X8/U!_aZK_\V/!

T,/ W4.2.:1B4A! %/X/! H-\aVIA! h'C93?5>B<@! ".2@3K'C.>3! (?M.<C3K*3k5341! QB.>K(K*B?3! '6413J4Ai! (J32BC.<! Y852<.>! 8:!
#.193J.1BC.>!.<?!#.<.@3J3<1!'CB3<C34!VA!X84/TKUA!H4D3CB.>!B4453!8<!M39BC>3!2851B<@!=B19!1BJ3!=B<?8=4I!T+ZKTVZ/!

T-/ W4.2.:1B4A!%/X/!H-\\TIA!hW28F.FB>B41BC!'9BD!'125C152.>!(<.>64B4f!(<!R<C8223C1!P.6!18![8JD513!193!W28F.FB>B16!8:!N.B>523Ai!
13C9<BC.>!<813A!#.2B<3!$3C9<8>8@6!T,A!X8/!-A!+aK+\/!

T+/ W4.2.:1B4A!%/X/!H-\\_IA!hQ6<.JBC!`39BC>3!*851B<@f!'1.154!.<?!W284D3C14Ai!(<<.>4!8:!OD32.1B8<4!*343.2C9!!V-A!-UTK-VU/!
TT/ W4.2.:1B4A!%/X/!H+,,+IA!h#.2B1BJ3!'.:316f!$8!]3!82!X81!18!]3!W28.C1BM3Ai!P#)!Y852<.>!8:!#.2B1BJ3!(::.B24!-A!TK-V/!
TU/ W4.2.:1B4A!%/X/!H+,,_IA!h&)!W8214!W8>BC6f!P9323!?8!=3!b8!:28J!%323ri!#.2B1BJ3!&C8<8JBC4!.<?!"8@B41BC4A!ZA!DD/!ZTKa+/!
T_/ W4.2.:1B4A!%/X/!H+,,_IA!h$.2B::!*3:82J!B<!193!W821!8:!WB2.354f!(!W2.C1BC.>!(DD28.C9Ai!#.2B1BJ3!&C8<8JBC4!.<?!"8@B41BC4A!

st/!ZA!DD/!T_VKTa-/!
TV/ W4.2.:1B4A!%/X/!H+,,VIA!h#.2B1BJ3!'.:316!B<!193!W841KW2341B@3!&2.Ai!#.2B<3!$3C9<8>8@6A!`8>/!UTA!X8/!+A!DD/!a_l\,/!
TZ/ W4.2.:1B4A!%/!X/!H+,,aIA!h&<MB28<J3<1.>!*B4;!&M.>5.1B8<![2B132B.Ai!P#)!Y852<.>!8:!#.2B1BJ3!(::.B24A!!`8>/!ZA!+A!U--KUT,/!
Ta/ W4.2.:1B4A! %/X/! H+,--IA! h(! J5>1BKC8JJ8?B16A! C.D.CB1.13?! DBC;5D! .<?! ?3>BM326! D28F>3Jf! $93! 4B<@>3! .<?! 1=8KM39BC>3!

C.434Ai!&528D3.<!Y852<.>!8:!OD32.1B8<.>!*343.2C9!+-_A!!DD/!_Z+l_a,/!
T\/ W4.2.:1B4A!%/!X/!.<?!(/!(/!W.>>B4A!H+,-+IA!h[8<C344B8<!8:!193!WB2.354!C8<1.B<32!132JB<.>f!152F5>3<1!1BJ34!.<?!193!k5341!:82!

C8JD31B1BM3<344Ai!#.2B1BJ3!W8>BC6!.<?!#.<.@3J3<1!`8>/!T\A!X8/-A!DD!+ZKUT/!
U,/ W4.2.:1B4A!%/X/! .<?!(/X/! W32.;B4! H-\a+IA! h(!].4BC! W28F>3J!8:! *34852C3!(>>8C.1B8<! B<! $.2@31! $2.C;B<@Ai! Y852<.>! 8:! 193!

(C8541BC.>!'8CB316!8:!(J32BC.!Z+A!X8/TA!a+UKaTT/!
U-/ W4.2.:1B4A!%/X/!.<?!(/X/!W32.;B4! H-\aUIA! h(!'3k53<1B.>!%6D81934B4!$341B<@A!OD1BJ.>!'18DDB<@!W28F>3J! B<!)<?32=.132!

(C8541BC!Q313C1B8<Ai!Y852<.>!B:!193!(C8541BC.>!'8CB316!8:!(J32BC.!Z_A!X8/TA!a_\KaV_/!
U+/ W4.2.:1B4A!%/X/!.<?!]/O/dB8@.4!H-\a_IA!h(!$.C1BC.>!Q3CB4B8<!(>@82B19J!:82!193!OD1BJ.>!QB4D.1C9B<@!8:!OB>!'DB>>![>3.<5D!

&k5BDJ3<1Ai!#.<.@3J3<1!'CB3<C3!T-A!X8/-+A!-UZ_K-U\-/!
UT/ W4.2.:1B4A!%/X/!.<?![/(/!^8<18M.4!H+,,\IA!h[O+!&JB44B8<4!'1.1B41BC4!:82!193!P82>?![8JJ32CB.>!N>331iA!P#)!Y852<.>!8:!

#.2B1BJ3!(::.B24A!af-A!DD/!-K+_/!
UU/ W4.2.:1B4A! %/X/! .<?! [/(/! ^8<18M.4! H+,-,I! h].>.<CB<@! 193! &C8<8JBC! .<?! &<MB28<J3<1.>! W32:82J.<C3! 8:! ! #.2B1BJ3!

$2.<4D821.1B8<iA!$2.<4D821.1B8<!*343.2C9!-_QA!U_aKUV+/!
U_/ W4.2.:1B4A! %/X/! .<?! Y/X/$4B14B;>B4! H-\\TIA! hQ6<.JBC! '9821341! W.194! B<! (C6C>BC! X31=82;4! =B19! #.2;8MB.<! (2C! [8414Ai!

OD32.1B8<4!*343.2C9!!U-A!X8/!-!H4D3CB.>!B4453!8<!Q6<.JBC!.<?!'18C9.41BC!$2.<4D821.1B8<!#8?3>4I/!
UV/ W4.2.:1B4A! %/X/! .<?! [/(/! ^8<18M.4! H+,,\IA! h(! =3FKF.43?! 8D3<! 3JB44B8<4! C.>C5>.182iA! R<1/! Y/! OC3.<! '6413J4!

#.<.@3J3<1A!`8>/!-A!X8/!+/!
UZ/ W4.2.:1B4A!%/X/A!(/X/W32.;B4!.<?!W/X/!#B;9.>3M4;6!H-\a-IA!hO<!.!X3=!#8?3>!:82!193!OC3.<!(C8541BC!Q313C1B8<!W28C344Ai!

Y852<.>!8:!193!(C8541BC.>!(448CB.1B8<!8:!(J32BC.!V\A!X8/VA!-Z+UK-ZTU/!
Ua/ W4.2.:1B4A! %/X/A! b/b/$9.2.;.<! .<?! (/[3?32! H-\aVIA! hOD1BJ.>! *34D8<43! 18! OB>! 'DB>>4f! $93! '12.13@BC! Q3CB4B8<! [.43Ai!

OD32.1B8<4!*343.2C9!TUA!X8/+A!+,TK+-Z/!
U\/ W4.2.:1B4A!%/X/A!#/#!'8>8J8<A!$/"/#.@<.<1B!.<?!$/)/!^BJ!H-\\,IA!h*851B<@!.<?!'C93?5>B<@!8<!.!'9823>B<3!=B19!*3>3.43!

$BJ34Ai!#.<.@3J3<1!'CB3<C3!TVA!X8/+!+-+K++T/!
_,/ *854484!&/W/[/!.<?!X/W/!`3<1B;84!H+,,aIA!hN>.@!'1.13!W8>BC6!#.;B<@!B<!.!X8M3>!'18C9.41BC!N2.J3=82;iA!P#)!Y852<.>!8:!

#.2B1BJ3!(::.B24A!M8>/!ZA!X8!+A!#.>J8A!'=3?3<A!DD/!Ta_KU,Z/!
_-/ '.J53>B?34!&/'/A!X/W/!`3<1B;84!.<?!R/[/!b3J3>84!H+,,\IA!h'52M36!8<!b285<?B<@!R<CB?3<14f!'1.1B41BC.>!(<.>64B4!.<?!*B4;!

(44344J3<1iA!'9BD4!.<?!O::49823!'125C15234A!$.6>82!c!N2.<CB4A!M8>/!UA!X8/!-A!"8<?8<A!)^A!DD/!__KVa/!
_+/ $98JD48<A! W/#/! .<?! %/X/W4.2.:1B4! H-\\TIA! h[6C>BC! $2.<4:32! (>@82B19J4! :82! #5>1BK`39BC>3! *851B<@! .<?! 'C93?5>B<@!

W28F>3J4Ai!OD32.1B8<4!*343.2C9!U-A!X8/!_A!\T_K\UVA!-\\T/!
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_T/ `3<1B;84!X/W/!.<?!%/X/!W4.2.:1B4!H+,,UIA!h'DB>>!R<CB?3<1!#8?3>B<@f!(![2B1BC.>!'52M36!8:!193!&M3<1KQ3CB4B8<!X31=82;!B<!193!
[8<13L1!8:!R#O74!N82J.>!'.:316!(44344J3<1iA!Y852<.>!8:!%.e.2?854!#.132B.>4A!&>43MB32!'CB3<C3A!R44534!-K+A!M8>/!-,ZA!DD/!
_\KVV/!

_U/ `3<1B;84!X/W/A!(/u/!(>3L8D85>84!.<?!%/X/!W4.2.:1B4!H+,,_IA!hQ34B@<!8:!.!Q.1.F.43!(DD>BC.1B8<!:82!OB>!'DB>>! R<CB?3<14f!(!
W28K(C1BM3!(<.>64B4!:82!193!#3?B1322.<3.<!'3.iA!#.<.@3J3<1!'CB3<C3!.<?!*3@B8<.>!Q3M3>8DJ3<1f!(<!R<132<.1B8<.>!c!
R<132?B4CBD>B<.26!Y852<.>A![W!R<132<.1B8<.>!(448CB.1B8<A!M8>/!_A!(193<4A!b233C3A!DD/!ZKT,/!

__/ `3<1B;84!X/W/A!&/!`32@31B4A!%/X/!W4.2.:1B4!.<?!b/!$2B.<1.:6>>85!H+,,UIA!h(!%B@9K"3M3>!'6<1934B4!8:!*34D8<43!&k5BDJ3<1!
:82!#5>1BK$6D3![8<:28<1B<@!8:!OB>!'DB>>!R<CB?3<14n(CCB?3<14iA!Y852<.>!8:!%.e.2?854!#.132B.>4A!&>43MB32!'CB3<C3A!R44534!-K+A!
M8>/!-,ZA!DD/!_-K_a/!

_V/ `3<1B;84! X/W/A! ^/! ".JF2B<.;B4A! '/[/! XB148D85>84A! Q/`/! "62B?B4! ! H+,,ZIA! hNB234n&LD>84B8<4! O<F8.2?! b233;! `3443>4f! $93!
%.e.2?4A! 193! *3C82?4! c! 193! '1.1B41BC.>! $23<?4iA! Y852<.>! 8:! %.2FB<! &<@B<332B<@! )<BM324B16A! &?B182B.>! Q3D.21J3<1! 8:!
Y852<.>!8:!%&)A!M8>/!+Z!'5DD>/!HR''Xf!-,,VKZ,UTIA!%.2FB<A![9B<.A!DD/!-Ka/!

_Z/ d.C9.2B85?.;B4A! W/A! '/! R82?.<B4A! Q/`/! "62B?B4! .<?! %/X/! W4.2.:1B4! H+,--IA! h"B<32! 49BDDB<@! C6C>3! C841! J8?3>>B<@A! :>331!
?3D>86J3<1!8D1BJBe.1B8<!.<?!=9.1KB:!.<.>64B4iA!#.2B1BJ3!&C8<8JBC4!c!"8@B41BC4A!`8>/!-TA!X8/TA!DD/!+Zal+\Z/!

!

PAPERS IN REFEREED CONFERENCES 
!
-/ ]85>85@852B4!&/^/A!(/Q/!W.D.<B;8>.85A!S/!"3![8223A! N/!b98e>.<A!O/$52.<A!X/#/W/!^.;.>B4A!S/W/!`3<1B;84A!Q/!N2B14C9A!`/!

[.JD84!.<?!X/W/!`3<1B;84!H+,,ZIA!h&::BCB3<1!OB>!'DB>>![8<:28<1.1B8<!F6!R<<8M.1BM3!&)K#OW!)<B14iA!W28C33?B<@4!8:!193!
R<132<.1B8<.>!'6JD84B5J!8<!#.2B1BJ3!'.:316A!'3C52B16!.<?!&<MB28<J3<1.>!W2813C1B8<!H''&,ZIA!(193<4A!b233C3/!

+/ ]5eF5C9BA!X/![/A!Q/!W/!$.2.e.!.<?!Q/!`/!"62B?B4! H-\\_IA!h$938231BC.>!.<?!&LD32BJ3<1.>!'15?6!8:!193!$824B8<.>A!]3<?B<@!
.<?!(LB.>![85D>3?!`BF2.1B8<!8:!#.2B<3!QB343>!&<@B<3!'9.:1B<@!'6413JAi!R<!]5>>31B<!8:!193!#.2B<3!&<@B<332B<@!'8CB316!B<!
Y.D.<!H#&'YIA!193!NB:19!R<132<.1B8<.>!'6JD84B5J!8:!#.2B<3!&<@B<332B<@A!S8;89.J.A!Y.D.</!

T/ !!![9.1eB<B;8>.85!'/Q/!.<?!X/W/!`3<1B;84!H+,--IA!h'541.B<.F>3!J.2B1BJ3!12.<4D821f!.<!8D32.1B8<.>!?3:B<B1B8<iA!'541.B<.F>3!
#.2B1BJ3!$2.<4D821.1B8<!.<?!&LD>8B1.1B8<!8:!'3.!*34852C34!HR#(#!+,--IA!&?B13?!F6f!&/!*Bee518A![/!b53?34!'8.234A![*[!
W2344A!M8>/!+A!DD/!\T-K\T\/!

U/ [9.1eB<B;8>.85! '/Q/A! '/[/! XB148D85>84! .<?! X/W/! `3<1B;84! H+,,ZIA! h'9BDF8.2?! P.4134f! &>3J3<14! c! [2B1BC.>! *3MB3=iA!
W28C33?B<@4! 8:! 193! R<132<.1B8<.>! [8<:323<C3! 8:! &<MB28<J3<1.>!#.<.@3J3<1A! &<@B<332B<@A! W>.<<B<@! .<?! &C8<8JBC4A!
H&?4f!^5<@8>84!(/A!(2.M844B4!^/A!^.2.@B.<<B?B4!(/A!'.J.2.4!W/IA!';B.1984A!b233C3AA!M8>A!RRRA!DD/!-_\ZK-V,+/!

_/ [82234A!(/Y/!.<?!%/X/!W4.2.:1B4!!H+,,_IA!h(!b3<32BC!'9BD!:82!193!'982143.!$2.?34!8:!193!&)Ai!-41!R<132<.1B8<.>!'6JD84B5J!
8<!'9BD!OD32.1B8<4A!#.<.@3J3<1!.<?!&C8<8JBC4Ai!'X(#&!b233;!'3C1B8<A!(193<4/!

V/ Q/`/!"62B?B4A![9/X/!'13:.<.;84!.<?W/b/!d.C9.2B85?.;B4!H+,,ZIA!h(!'15?6!O<!$93!&M8>51B8<!O:!'3C8<?K9.<?!#.2;31!O:!
$.<;324!Q52B<@!$93!S3.24!+,,UK+,,ZiA!R#(#!+,,Z/!

Z/ QB>e.4!^/W/A!W/(/!].21eB4A!Q/`/!"62B?B4A!X/W/!`3<1B;84A!W/!(<.L.@8285A!%/X/!W4.2.:1B4!H+,,+IA!hOD1BJBeB<@!#.<D8=32!O<K
]8.2?!'9BD4!$.2@31B<@!18!193!R<C23.43!8:!193![8JD31B1BM3<344!8:!193!&)!N>331!193![.43!8:!.!'9BD!O2B3<13?!(518J.1B8<!
&>3C128<BC! $88>! H([O'$O'$#IAi! -,19! R<132<.1B8<.>! [8<@2344! 8:! 193! R<132<.1B8<.>! #.2B1BJ3! (448CB.1B8<! 8:! 193!
#3?B1322.<3.<!HR#(#IA!#.6!+,,+A!*3196J<8A![2313A!

a/ b3J3>84!R/[/!.<?!X/W/!`3<1B;84!H+,,ZIA!h(CCB?3<14!B<!b233;![8.41.>!'9BDDB<@f!%5J.<!N.C182!.<?!O>?!'9BD4v!82!J.6F3!
'J.>>!'9BD4riA!W28C33?B<@4!8:!193!R<132<.1B8<.>!'6JD84B5J!8<!#.2B1BJ3!'.:316A!'3C52B16!.<?!&<MB28<J3<1.>!W2813C1B8<!
H''&,ZIA!(193<4A!b233C3/!

\/ b3<B;8J4B?85! R/A! X/W/! `3<1B;84! H+,,aIA! h$93! X3=!OB>! WBD3>B<3! :28J! ]852@.4! 18! (>3L.<?285D8>B4f! [2B1BC.>! (<.>64B4! 8:!
'BJ5>.1B8<! #3198?4! :82! 193! W2813C1B8<! 8:! 193! (3@3.<! '3.iA! W28C33?B<@4! 8:! 193! -41! P82>?! '5JJB1! 8<! ^<8=>3?@3!
'8CB316A!'D2B<@32A![[R'!M8>/!-\A!(193<4A!b233C3A!DD/f!Z+,KZ+V/!

-,/ bB.<<.;8D85>84! S/A! Q/! ]85284! Q/! .<?! X/W/! `3<1B;84! H+,,ZIA! h'.:316! w! *B4;riA! W28C33?B<@4! 8:! 193! R<132<.1B8<.>!
'6JD84B5J!8<!#.2B1BJ3!'.:316A!'3C52B16!.<?!&<MB28<J3<1.>!W2813C1B8<!H''&,ZIA!(193<4A!b233C3/!

--/ b;8<B4!^/b/A!.<?!%/X/!W4.2.:1B4!H+,,ZIA!hR<M341J3<1!*5>34!.<?![8JD31B1B8<!W.1132<4!B<!"Xb!'9BDDB<@f!(!b.J3!$93826!
(DD28.C9iA! R<132<.1B8<.>!(448CB.1B8<!8:!#.2B1BJ3!&C8<8JB414! C8<:323<C3! h[9.>>3<@34!.<?!$23<?4! B<!'9BDDB<@i! HR(#&!
+,,ZIA!(193<4A!b233C3A!Y5>6!+,,Z/!

-+/ b;8<B4!^/b/A!X/W/!`3<1B;84A! .<?!%/X/!W4.2.:1B4! H+,,ZIA! h(!?3CB4B8<KJ.;B<@!J8?3>! :82! 8B>! 4DB>>! 234D8<43! .1! 193! 1.C1BC.>!
>3M3>iA! R<132<.1B8<.>!'6JD84B5J!8<!#.2B1BJ3!'.:316A!'3C52B16!.<?!&<MB28<J3<1.>!W2813C1B8<!H''&,ZIA!(193<4A!b233C3A!
'3D13JF32!+,,Z/!
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-T/ b;8<B4A! ^/A! %/X/! W4.2.:1B4A! .<?! W/! $4B>B<@B2B4! H+,,\IA! h"B<32! '9BDDB<@! [8414! .<?! "8@B41BC4f! (! "B132.1523! '52M36! .<?!
$.L8<8J6! 8:! W28F>3J4Ai! R<132<.1B8<.>! '6JD84B5J! 8<!#.2B1BJ3! "8@B41BC4! .<?! '5DD>6! [9.B<! '6413J4! H#"Ob! +,,\IA!
'B<@.D823A!(D2B>!+TK+U/A!+,,\/!

-U/ b;8<B4A! ^/b/! .<?! %/X/! W4.2.:1B4! H+,,aIA! h&.2>6! [8JJB1J3<1! .<?! &<126! Q313223<C3! B<! .<! "Xb! '9BDDB<@!#.2;31Ai! +<?!
R<132<.1B8<.>!'6JD84B5J!8<!'9BD!OD32.1B8<4A!#.<.@3J3<1!.<?!&C8<8JBC4A!'X(#&!b233;!'3C1B8<A!(193<4A!'3D1/+,,a/!!

-_/ b;8<B4A!^/b/!.<?!%/X/!W4.2.:1B4! H+,,\IA! h[.4DB.<! K!]>.C;!'3.! K!'&!&528D3.<!b.4![822B?824!.<?! 193!"Xb!D.2.J3132f!(!
4C3<.2B8!F5<?>34!.DD28.C9i!H+,,\IA!W28C33?B<@4!8:!-,19!R(&&!&528D3.<![8<:323<C3!h&<32@6A!W8>BCB34!.<?!$3C9<8>8@B34!
:82!'541.B<.F>3!&C8<8JB34iA!'3D13JF32!ZK-,A!`B3<<.A!(5412B./!

-V/ b;8<B4A!^/b/A! A!X/!#/W/!^.;.>B4A!X/!W/!`3<1B;84A!S/!`3<1B;84!.<?!%/!X/!W4.2.:1B4! H+,,aIA! h(!#8?3>K].43?!(DD28.C9! :82!
$.C1BC.>! Q3CB4B8<! J.;B<@! B<! 8B>! 4DB>>! 234D8<43Ai! +<?! R<132<.1B8<.>! '6JD84B5J! 8<! '9BD! OD32.1B8<4A! #.<.@3J3<1! .<?!
&C8<8JBC4A!'X(#&!b233;!'3C1B8<A!(193<4A!'3D13JF32!+,,a/!!

-Z/ b;8<B4A!^/b/A!%/X/!W4.2.:1B4A!.<?!X/W/!`3<1B;84!H+,,\IA!hb.J3!$93826!C8<12BF51B8<4!18!$32282B4J!B<!#32C9.<1!'9BDDB<@f!
.<!(DD>BC.1B8<!18!W821!'3C52B16iA!R(#&!+,,\![8<:323<C3A![8D3<9.@3<A!Q3<J.2;A!Y5<3!+UK+V/!

-a/ b;8<B4A! ^/b/A! %/X/W4.2.:1B4A! .<?! X/W/`3<1B;84! H+,-,IA! h#8?3>>B<@! '3C52B16! (4D3C14! 8:! #32C9.<1! '9BDDB<@f! .! WB2.C6!
4311B<@iA!R(#&!+,-,![8<:323<C3!W28C33?B<@4A!Y5>6!ZK\A!"B4F8<A!W8215@.>!!!

-\/ %.1eB<B;8>.85A!'/A!X/!`3<1B;84A!%/!X/!W4.2.:1B4!.<?!Q/!"62B?B4!H+,-,I!h#5>1BKC2B132B.!J3198?8>8@6!:82!D821!B<:2.4125C1523!
>8C.1B8<f! .DD>BC.1B8<! 18! 193! <3=! C8JJ32CB.>! D821! 8:! ^84i! HB<! b233;IA! _19! W.<93>>3<BC! [8<:323<C3! 8:! %.2F82! P82;4A!
(193<4A!b233C3A!++K+_!X8M/!

+,/ ^.1e85284! X/A! W/b/! d.C9.2B85?.;B4! .<?! Q/`/! "62B?B4! H+,-+IA! h(<! R<<8M.1BM3! .<?! [8JD2393<4BM3! #3198?8>8@6! :82!
NB<.<CB.>!*B4;!(44344J3<1!8:! '9BDDB<@![8JD.<B34!=B19! 193!(BJ!8:!W28J81B<@!'541.B<.FB>B16iA! R<132<.1B8<.>!*343.2C9!
[8<:323<C3!8<!'9821!'3.!'9BDDB<@A!+KT!(D2B>A!"B4F8<A!W8215@.>!

+-/ ^8<18M.4![/(/!.<?!%/X/!W4.2.:1B4! H+,--IA!p$93! >B<;!F31=33<!3C8<8J6!.<?!3<MB28<J3<1! B<!193!W841K[2B4B4!&2.f!"3448<4!
>3.2<3?!:28J!4>8=!413.JB<@pA!&528D3.<![8<:323<C3!8<!'9BDDB<@!R<132J8?.>B4J!c!W8214!H&[OX'%RW!+,--IA!Y5<3!++K+UA!
[9B84A!b233C3/!

++/ ^8<18M.4![/(/A!X/W/!`3<1B;84!.<?!%/X/!W4.2.:1B4!H+,--IA!p(<!5D?.13?!.<.>64B4!8:!ROW[N!8B>!4DB>>!?.1.f!&41BJ.1B8<!8:!193!
?B451B>B16!C841!8:!1.<;32!8B>!4DB>>4pA!'541.B<.F>3!#.2B1BJ3!$2.<4D821.1B8<!.<?!&LD>8B1.1B8<!8:!'3.!*34852C34A![*[!W2344A!
DD/!\+-K\+\/!

+T/ ^8<18M.4![/(/A!X/W/!`3<1B;84!.<?!%/X/!W4.2.:1B4!H+,--IA!h&41BJ.1B<@!193![8<43k53<C3![8414!8:!OB>!'DB>>4!:28J!$.<;324iA!
+,--!'X(#&!(<<5.>!#331B<@!c!&LD8A!X8M3JF32!-aK-\A!%85418<A!$xA!+,--/!

+U/ ^8<18M.4A! [/! (/A! %/X/! W4.2.:1B4A! .<?! W/! d.C9.2B.?B4! H+,,ZIA! h$93! $=8! [74! 8:! 193! *B4;! ].43?! (DD28.C9! 18! b8.>K].43?!
'1.<?.2?4f! [9.>>3<@34! .<?! [.M3.14Ai! R<132<.1B8<.>! '6JD84B5J! 8<! #.2B1BJ3! '.:316A! '3C52B16! .<?! &<MB28<J3<1.>!
W2813C1B8<!H''&,ZIA!(193<4A!b233C3A!'3D13JF32!+,,Z/!

+_/ ^8<18M.4A![/(/!.<?!%/X/!W4.2.:1B4!H+,,aIA!h#.2B<3!&<MB28<J3<1!*B4;!(44344J3<1f!(!'52M36!8<!193!QB451B>B16![841!8:!OB>!
'DB>>4Ai!+<?!R<132<.1B8<.>!'6JD84B5J!8<!'9BD!OD32.1B8<4A!#.<.@3J3<1!.<?!&C8<8JBC4A!'X(#&!b233;!'3C1B8<A!(193<4A!
'3D13JF32!+,,a/!

+V/ ^8<18M.4A! [/(/! .<?! %/! X/! W4.2.:1B4! H+,-,IA! h[.2F8<! QB8LB?3! &JB44B8<4! `.>5.1B8<! .<?! B14! )434iA! T2?! R<132<.1B8<.>!
'6JD84B5J!8<!'9BD!OD32.1B8<4A!#.<.@3J3<1!.<?!&C8<8JBC4!H'O#&IA!'X(#&!b233;!'3C1B8<A!(193<4A!b233C3A!ZKa!OC1/!

+Z/ ^8<18M.4A![/(/!.<?!%/X/!W4.2.:1B4! H+,,\IA! h(<!O<>B<3!'9BD!&JB44B8<4![.>C5>.182!.4!.!Q3CB4B8<K#.;B<@!(B?!.<?! !W8>BC6!
&M.>5.1B8<! $88>iA! W28C33?B<@4! 8:! 193! -T19! [8<@2344! 8:! 193! R<132<.1B8<.>!#.2B1BJ3! (448CB.1B8<! 8:! 193!#3?B1322.<3.<!
HR#(#!+,,\IA!OC18F32!-+K-_A!+,,\A!R41.<F5>A!$52;36/!y!

+a/ ^8<18M.4A![/(/!.<?!%/X/!W4.2.:1B4A!H+,-,IA!h*3?5C1B8<!8:!&JB44B8<4!(>8<@!193!R<132J8?.>![8<1.B<32![9.B<iA!R(#&!+,-,!
[8<:323<C3!W28C33?B<@4A!Y5>6!ZK\A!"B4F8<A!W8215@.>/!!!

+\/ "B<?41.?A! %/A! O/! $/! #82;M3! .<?%/! X/! W4.2.:1B4! H+,-,IA! h&41.F>B49J3<1! 8:! .! 46413J! 18! C8JD.23! &<32@6! )4.@3! .<?!
&JB44B8<4! :82! .>>! 12.<4D821! J8?34iA! T2?! R<132<.1B8<.>! '6JD84B5J! 8<! '9BD! OD32.1B8<4A! #.<.@3J3<1! .<?! &C8<8JBC4!
H'O#&IA!'X(#&!b233;!'3C1B8<A!(193<4A!b233C3A!ZKa!OC1/!

T,/ "85eB4!^/A!^8BJ1e8@>85!(/!.<?!X/W/!`3<1B;84!H+,,\IA!h$93!*B4;!8:!P23C;4!82!193!P23C;!8:!*B4;4r!$93!b233;!W.2.?B@JiA!
X3=!W324D3C1BM34!8<!*B4;!(<.>64B4!.<?![2B4B4!*34D8<43f!W28C33?B<@4!8:!193!+<?!R<132<.1B8<.>![8<:323<C3!*B4;!(<.>64B4!
.<?![2B4B4!*34D8<43!H*([*!+,,\I!D.21!8:!193!432B34!(?M.<C34!B<!R<13>>B@3<1!'6413J!*343.2C9!M8>/!\A!&?B13?!F6f![/!%5.<@A!
Y/]/!PB3<32A!Y/!XBA!]3BmB<@A![9B<.A!DD/!_V\K_ZU/!

T-/ "85eB4A!^/A!(/!^8BJ1e8@>85!.<?!X/W/!`3<1B;84! H+,-,IA! h'9BD!P23C;.@3! B<!b233C3f!(!N.B261.>3!82! .!XB@91J.23! 18!F3riA!
W28C33?B<@4!8:!-\19!:82!*B4;!(<.>64B4!H'*(I!&528D3![8<:323<C3A!"8<?8<A!)^/!

T+/ "62B?B4! Q/`/A! X/W/! `3<1B;84A! b/X/! ^.D31.<B4A! W/! d.C9.2B85?.;B4! .<?! W/(/! (<.L.@8285! H+,,_IA! hQ3M3>8DJ3<1! 8:! 193!
$3C9<8>8@BC.>!N5<C1B8<! :82!Q+Q!#5>1BJ8?.>!$2.<4D821![9.B<4iA!W28C33?B<@4!8:! 193!\19!b233;![8<:323<C3!"ObR'$R['!
+,,_f!R<132<.1B8<.>![8JJ32C3A!Q3M3>8DJ3<1!.<?!#.<.@3J3<1!8:![9.B<4!8:!"8@B41BC4A!$9344.>8<B;BA!b233C3/!
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TT/ "62B?B4! Q/`/A! X/W/! `3<1B;84A! b/X/! ^.D31.<B4A! W/(/! (<.L.@8285! .<?! W/! d.C9.2B85?.;B4! H+,,ZIA! h$93! Q3M3>8DJ3<1! 8:! .!
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!

BOOKS AND LECTURE NOTES 
-/ W4.2.:1B4A!%/X/H3?IA!h%B@932!&?5C.1B8<!.<?!*343.2C9!B<!b233C3f!'1.154!.<?!W284D3C14Ai!W28C33?B<@4!8:!193!U19!(<<5.>!

'6JD84B5J!8:!193!%3>>3<BC!'CB3<1B414!(448CB.1B8<!8:!]8418<A!(D2B>!-\aa/!
+/ `3<1B;84!X/W/A!h%.e.2?!c!'.:316!(<.>64B4f!$93!#.2B1BJ3!$2.<4D821!N2.J3=82;iA!"3C1523!X8134A!(193<4A!b233C3A!+,,U/!
T/ W4.2.:1B4A!%/X/A!hb233;![8.41.>!'9BDDB<@!.<?![.F81.@3Ai!&5@3<B?34!N85<?.1B8<!W5F>BC.1B8<4A!(193<4A!b233C3A!+,,V/!
U/ `3<1B;84!X/W/A!h'%RW!'O)*[&!OR"!WO"")$ROXf!$93!W28F>3JA!193!'6<1934B4!.<?!193!&<MB28<J3<1iA!$3.C9B<@!]88;!:82!

193!W841@2.?5.13!'9821![85243!8<!#.2B<3!&<MB28<J3<1!W2813C1B8<!c!*3<3=.F>3!&<32@6A!%.2FB<!&<@B<332B<@!)<BM324B16A!
%.2FB<A![9B<.A!+,,V/!

_/ W4.2.:1B4A!%/X/A!h&C8<8JBC4!8:!#.2B1BJ3!$2.<4D821!RAi!X$)(!)<BM324B16!W5F>BC.1B8<4A!+,,Z/!
V/ W4.2.:1B4A!%/X/A!h&C8<8JBC4!8:!#.2B1BJ3!$2.<4D821!RRAi!"3C1523!X8134A!X$)(A!+,,Z/!
Z/ `3<1B;84!X/W/A!h'15?6!.<?!#.<.@3J3<1!8:!*B4;!B<!#.2B1BJ3!$2.<4D821iA!X$)(!W5F>BC.1B8<4A!(193<4A!b233C3A!+,,a/!
a/ W4.2.:1B4A!%/X/A!hW8214!.<?!R<132J8?.>!$2.<4D821iA!"3C1523!X8134!H-a!D.C;.@34IA!X$)(A!+,--/!
\/ 'C9B<.4A!O/!.<?!"62B?B4A!Q/`/A!h(CC85<1B<@!.<?!$3C9<BC.>!(<.>64B4iA!X$)(!W5F>BC.1B8<4A!+,,+/!
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BOOK CHAPTERS       
!
-/ W4.2.:1B4A%/X/A!hP.132!W8>>51B8<Ai!B<!#Cb2.=K%B>>!-\a+KaT!S3.2F88;!8:!'CB3<C3!.<?!$3C9<8>8@6/!
+/ W4.2.:1B4A%/X/A!hQ6<.JBC!`39BC>3!*851B<@!W28F>3J4Ai! B<!`39BC>3!*851B<@f!#3198?4!.<?!'15?B34A!]/b8>?3<!.<?!(/(44.?!

H3?4IA!X8219!%8>>.<?A!-\aa!!
T/ Q3JB4AQ/Y/A! %/X/W4.2.:1B4A! hOD1BJBe.1B8<! B<! 193! Q34B@<! 8:! (<1BK*8>>B<@! NB<4f! W23>BJB<.26! (<.>64B4Ai! B<! &<@B<332B<@!

Q34B@<f!]31132!*345>14!$9285@9!OD32.1B8<4!*343.2C9!#3198?4A!*/"3M.26!H3?IA!X8219!%8>>.<?A!-\aa!!
U/ W4.2.:1B4A! %/X/A! R<MB13?! D28>8@53! 18! hWB2.354f! [3<132! :82! '9BDDB<@! .<?! [BMB>Be.1B8<Ai! HB<! b233;IA! &:3484! W5F>BC.1B8<4A!

WB2.354A!b233C3A!+,,,/!
_/ W4.2.:1B4A! %/X/A! h$93! W821! 8:! WB2.354! &<1324! 193! X3=! #B>>3<<B5JAi! B<MB13?! C8<12BF51B8<! 18! h-,A,,,! S3.24! 8:! b233;!

'9BDDB<@i!$c$!W5F>B49B<@A!(193<4A!b233C3A!+,,-/!
V/ W4.2.:1B4A!%/X/! H+,-,I! hb233<!J.2B1BJ3! >8@B41BC4f! 48J3! 4BJD>3!J8?3>4iA! B<!#.2B1BJ3!PB214C9.:1K! $9382B3A! &JDB2B3! 5<?!

W8>B1B;A!R'"!D5FBC.1B8<!18!98<82!W28:/!#/!d.C9CB.>A!W3132!".<@!bJF%/!
Z/ W4.2.:1B4A!%/X/A!Q/`/!"62B?B4A![/!(/!^8<18M.4! H+,-+I! h$93!&C8<8JBC4!8:! 49BD4iA! C9.D132! -\!8:! !]>.C;=3>>![8JD.<B8<! 18!

#.2B1BJ3!&C8<8JBC4A!P/!^/!$.>>36!H&?/I!!PB>36K]>.C;=3>>!!
a/ W4.2.:1B4A! %/X/A! (/! #B<4..4A! b/! W.<.@.;84A! [/! Wz>448<A! .<?! R/! '.>.<<3! H+,-+IA! ib233<! [822B?824! B<! &528D3.<! '52:.C3!

N23B@91!"8@B41BC4Ai!18!.DD3.2!B<!b>8F.>!"8@B41BC4A!Y/!]88;FB<?32!H3?/IA!'D2B<@32/!
\/ W.<.@.;84!b/A!%/X/!W4.2.:1B4A!(/!#B<4..4A!R/!R>M34A!R/!'.>.<<3Ai$93!'5D32b233<!D28m3C1!.<?!@233<!C822B?82!F3<C9J.2;B<@i!

]88;! 8<! &528D3.<! b233<! [822B?82! D28m3C14A! 18! F3! D5F>B493?! =B19B<! 193! 12.<4D821! >8@B41BC4! 432B34! 8:! 193! hPB>?.532!
'C92B:13<23B93i!HR']X!\ZaKTK\TV_+ZKLLI/!

-,/ W4.2.:1B4A!%/X/A![/(/!^8<18M.4! H+,-+IA! h'9BD!&JB44B8<4A![8414!.<?!$93B2!$2.?38::4Ai! B<!(?M.<C34! B<!#.2B1BJ3!"8@B41BC4!
.<?!'5DD>6![9.B<!'6413J4A!&/W/![93=A!"/%/!"33A!.<?!"/[/!$.<@!H3?4IA!P82>?!'CB3<1B:BC!]88;4/!

--/ "62B?B4A! Q/`/A! d.C9.2B85?.;B4A! W/b/A! [9.1e8M85>84A! Q/A! h(<! B<<8M.1BM3! ?6<.JBC! 1.<;32! :23B@91! 2.13! B<?3Li! #.2B1BJ3!
$2.<4D821.1B8<!.<?!&LD>8B1.1B8<!8:!OC3.<!.<?![8.41.>!*34852C34A!`8>/! +A![9.D132! -VUA! DDA! -TTTK-TU+A! +,,VA!$.6>82!c!
N2.<CB4!

-+/ "62B?B4A!Q/`/A!d.C9.2B85?.;B4A!W/b/A!h"Bk5B?K]5>;!'9BDDB<@i!$93!]>.C;=3>>![8JD.<B8<!18!#.2B1BJ3!&C8<8JBC4A![9.D132!
--A!DD/!+,_K++\A!+,-+A!PB>36K]>.C;=3>>!

-T/ d.C9.2B85?.;B4A! W/b/A! "62B?B4A! Q/`/A! h&LD>82B<@! $.<;32! #.2;31! &>.41BCB16! PB19! *34D3C1! $8! OB>! W28?5C1B8<! )4B<@!
NO*&'R#i!(?M.<C34! B<!#.2B1BJ3! "8@B41BC4! .<?! 45DD>6! [.B<! '6413J4A! [9.D132! -TA! DD/! +\ZKT,_A! +,--A!P82>?! 'CB3<1B:BC!
W5F>B49B<@/!

!
!

NON-REFEREED JOURNAL AND NEWSPAPER ARTICLES, OPED ARTICLES  
!
-/ W4.2.:1B4A%/X/A! h%B@932! &?5C.1B8<! B<!b233C3f! $9323! .23! <8!W.B<>344! '8>51B8<4AiHB<!b233;I/!OB;8<8JB;84! $.C96?28J84!

HB4453!8:!-U!Y.</-\aaA!DD/TaKU,I/!
+/ W4.2.:1B4A%/X/A! hW8214! .<?! R<132J8?.>! $2.<4D821.1B8<! Ai! HB<! b233;I/! OB;8<8JB;84! $.C96?28J84! HB4453! 8:! _! Q3C/-\\-A!

DD/T-KTTI/!
T/ W4.2.:1B4A!%/X/A!(/Q/!W.D.<B;8>.85A!hP.B1B<@!:82!+,,Ui/!X.:1B>B.;BA!4D3CB.>! B4453!8<!#3?B1322.<3.<!W.443<@32!'9BDDB<@A!

OC18F32!-\\T/!
U/ W4.2.:1B4A!%/X/A!h'1.<?.2?4!:82!*3MB3=B<@!O*n#'!W.D324f!%8=!18!#.;3!.<! RJD32:3C1!W28C344!"344! RJD32:3C1Ai!O*n#'!

$8?.6!A!Y5<3!-\\UA!DD/!_UK_Z/!
_/ W4.2.:1B4A!%/X/A!hb233;![8.41.>!'9BDDB<@f!+,,U!.1!193!&<?!8:!193!$5<<3>Ai!HB<!b233;I/!OB;8<8JB;84!$.C96?28J84!HB44534!

8:!-,!X8M/!-\\UA!DD/!+VKT+A!.<?!8:!-Z!X8M/!-\\UA!DD/!T-KTVI/!
V/ W4.2.:1B4A!%/X/A!h'D3<?B<@!O1932!W38D>374!#8<36Ai! HB<!b233;I/!OB;8<8JB;84!$.C96?28J84! HB4453!8:!+_!(D2B>!-\\VA!DD/!

TZI/!
Z/ W4.2.:1B4A! %/! X/A! h[9.<@B<@! $B?34f! [85<1?8=<! 18! +,,Uf! b233;! '9BDDB<@! D23D.234! :82! Q323@5>.1B8<! .<?! [8>844.>!

[9.<@34Ai!O*n#'!$8?.6A!Y5<3!-\\VA!DD/!T,KTU/!
a/ W4.2.:1B4A!%/X/A!hP93<!.!W821![.>>4/!v(<!OD32.1B8<4!*343.2C932!(<4=324Ai!O*n#'!$8?.6A!(D2B>!-\\aA!DD/!TaKU-/!!
\/ W4.2.:1B4A! %/! X/A! hb233;! W8214! B<! 193! [8<13L1! 8:! 193! &C8<8JBC! .<?! #8<31.26! )<B:BC.1B8<Ai! HB<! b233;I/! OB;8<8JB;84!

$.C96?28J84A!#.2C9!-\\\/!
-,/ W4.2.:1B4A!%/X/A!hO"Wf!'1.154!.<?!W284D3C14Ai!HB<!b233;I!OB;8<8JB;84!$.C96?28J84A!Y5<3!+,,,/!
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--/ W4.2.:1B4A!%/!X/A!h"3174!F3!W28.C1BM3!8<!'.:316Ai!">86?4!"B41A!-T!X8M3JF32!+,,,/!
-+/ W4.2.:1B4!%/X/A!W.<.@.;84!b/A!Q346D2B4!X/A!`3<1B;84!X/W/A!h(<!(DD28.C9!8<!N.C1824!19.1!(::3C1!193!'.:316!8:!#.2B1BJ3!

$2.<4D821i!HB<!b233;IA!WS*NO*O'!Y852<.>A!X$)(!W5F>BC.1B8<4A!b233C3A!M8>/!TA!DD/!+_KT+A!+,,,/!
-T/ `3<1B;84!X/W/A!h#.2B1BJ3!$2.<4D821f!\\/\a{!C>3.<!3<MB28<J3<1i!HB<!b233;IA!&"X(`RA!R4453!T++n+A!DD/!--,K---A!+,,,/!
-U/ `3<1B;84!X/W/A!h$93!=3.1932B<@!8:!8B>!4DB>>4f!193!.<4=32!18!P%S!.<?!%OP!193!4DB>>3?!8B>!12.<4:82J4i!HB<!b233;IA!&"X(`RA!

R4453!T+TnTA!DD/!-,K-+A!+,,,/!
-_/ `3<1B;84!X/W/A! h#.2B<3! 8B>! D8>>51B8<f! 9B4182BC.>! ?.1.! :28J!D.21! BJD821.<1!J.2B<3! .CCB?3<14i! HB<!b233;IA! &"X(`RA! R4453!

T+_n_A!DD/!aK-,A!+,,-/!
-V/ `3<1B;84! X/W/A! h*3MB3=! 8:! 8B>! 4DB>>! 23>.13?! ?.1.! B<! <.1B8<.>! .<?! B<132<.1B8<.>! >3M3>f! 193! ?3M3>8DJ3<1! 8:! .! <3=! 4DB>>!

?.1.F.43!:82!b233C3i!HB<!b233;IA!&"X(`RA!R4453!T+VnVA!DD/VVKVaA!+,,-/!
-Z/ `3<1B;84!X/W/A!hR<128?5C1B8<!18!8B>!4DB>>!C8<:28<1.1B8<f!?3M3>8DJ3<1!.<?!1.2@314!8:!193!T!>3M3>!C85<132!D8>>51B8<!?3CB4B8<!

J.;B<@i!HB<!b233;IA!&"X(`RA!R4453!T+ZnZA!DD/_VK_aA!+,,-/!
-a/ `3<1B;84! X/W/A! h'WR""('&f! .<! 82B@B<.>! 3>3C128<BC! 188>! :82! 193!J.<.@3J3<1! .<?! 41.1B41BC.>! .<.>64B4! 8:! 8B>! 4DB>>! 23>.13?!

?.1.i!HB<!b233;IA!&"X(`RA!R4453!T+anaA!DD/ZVKZaA!+,,-/!
-\/ `3<1B;84!X/W/A!h]341!D2.C1BC34!.<?!45@@341B8<4!:82!8D1BJBe3?!49823!C>3.<B<@!:28J!8B>i!HB<!b233;IA!&"X(`RA!R4453!TT,n-,A!

DD/-+aK-+\A!+,,-/!
+,/ `3<1B;84!X/W/A!h(C1B8<4!19.1!J541!F3!.M8B?3?!?52B<@!193!C>3.<B<@!8:!498234!:28J!8B>i!HB<!b233;IA!&"X(`RA! R4453!TT-n--A!

DD/--VK--ZA!+,,-/!
+-/ `3<1B;84!X/W/A!QB>e.4!^/A!h$3>3J.1BC4!.<?!8B>!4DB>>!?.1.F.434i!HB<!b233;IA!&"X(`RA!R4453!TT+KTTTA!DD/-+aK-T,A!+,,-/!
++/ `3<1B;84!X/W/A!hb.2F.@3!.<?!498234i!HB<!b233;IA!&"X(`RA!R4453!TTUn-TA!DD/-,+K-,UA!+,,-/!
+T/ W4.2.:1B4A!%/X/A!h[8.41.>!'9BDDB<@f!$BJ3!d328Ai!HB<!b233;I!X.:1B;.![928<B;.A!X8M3JF32!+,,+/!
+U/ W4.2.:1B4A!%/X/A!h[8.41.>!'9BDDB<@f!O<!QB4C85<14!.<?![8JD31B1B8<Ai!HB<!b233;I!X.:13JD82B;BA!-Z!X8M3JF32!+,,+/!!
+_/ W4.2.:1B4A!%/X/A!h[8.41.>!'9BDDB<@f!+,,+!*3MB3=Ai!HB<!b233;I!X.:1B;.![928<B;.A!Y.<5.26!+,,T/!
+V/ `3<1B;84! X/W/A! W4.2.:1B4! %/X/A! hOB>! W8>>51B8<! b3<32.13?! :28J! #.2B1BJ3! $2.<4D821f! W23M3<1B8<! c! [8<:28<1.1B8<i! HB<!

b233;IA!X.:1B;.![928<B;.A!WB2.354A!b233C3A!M8>/!_\A!DD/!ZaKZ\A!+,,T/!
+Z/ W4.2.:1B4A!%/X/A!h&528D3!W821!0W.1C9=82;7!X33?4!18!F3!*3?34B@<3?iA!">86?4!"B41A!++!Y.<5.26!+,,U/!
+a/ W4.2.:1B4A!%/X/A!h&528D3.<!W8214f!o58!`.?B4!r!i!HB<!b233;I!X.:1B;.![928<B;.A!Y.<5.26!.<?!N3F25.26!+,,U!HB<!+!D.214I/!
+\/ W4.2.:1B4A!%/X/A!h$93![9B<343![5243!8:!b233;![.F81.@3Ai!X.:1B;.![928<B;.A!Y5<3!+,,U/!
T,/ W4.2.:1B4A!%/X/A!h$93!(C9B>>34!%33>!8:!&528D3.<!'982143.!'9BDDB<@Ai!HB<!b233;I!X.:1B;.![928<B;.A!'3D13JF32!+,,U/!
T-/ W4.2.:1B4A!%/X/A!hWB2.354!W821!(51982B16f!(1!.![2B1BC.>![284428.?4ri!HB<!b233;I!X.:1B;.![928<B;.A!Q3C3JF32!+,,U/!
T+/ [82234A!(/Y/A!%/X/!W4.2.:1B4A!hb233;![8.41.>!'9BDDB<@f!$93!"BJB14!8:!&<?52.<C3!.<?!193!"BJB14!8:!$8>32.<C3Ai!HB<!b233;I!

X.:1B;.![928<B;.A!Y.<5.26!+,,_/!
TT/ W4.2.:1B4A!%/X/A![/!^8<18M.4A!h#.2B1BJ3!'.:316f!W8>B1BC4A!N'(A!.<?!193!]>.C;!WB>>Ai!HB<!b233;I!X.:1B;.![928<B;.A!(D2B>!+,,_/!
TU/ W4.2.:1B4A!%/X/A!hWB32!Rf!$93!&<?!8:!O"W!.4!=3!;<3=!B1rAi!HB<!b233;I!X.:1B;.![928<B;.A!#.6!+,,_/!
T_/ W4.2.:1B4A!%/X/A!h[>.44B:BC.1B8<!'8CB31B34f!'.MB824!82!'C.D3@8.14rAi!HB<!b233;I!X.:1B;.![928<B;.A!Y5<3!+,,_/!
TV/ W4.2.:1B4A!%/X/A!hR<41B151B8<.>!&M8>51B8<!8:!O"Wf!S34132?.6A!$8?.6A!$8J8228=Ai!X.:1B;.![928<B;.A!X8M3JF32!+,,_/!
TZ/ `3<1B;84!X/W/A! hQ%!$.<;32!'.:316f!QB4C544B8<!c!W28D84.>4i! HB<!b233;IA!X.:1B;.![928<B;.A!WB2.354A!b233C3A!M8>/!a+A!DD/!

VUKZ,A!+,,_/!
Ta/ W4.2.:1B4A!%/X/A!h[8.41.>!'9BDDB<@f!P.B1B<@!:82!b8?81Ai!HB<!b233;I!X.:1B;.![928<B;.A!Y.<5.26!+,,V/!!
T\/ W4.2.:1B4A!%/X/A![/(/!^8<18M.4A!h'.:316A!*B4;A!W28F.FB>B16f!O2!W>.6B<@!PB19!"BM34rAi!">86?4!"B41A!+_!Y.<5.26!+,,V/!
U,/ W4.2.:1B4A! %/X/A! hN.B>523! 8:! W821! W.C;.@3f! (! ]B@! NB.4C8A! 82! .! ]>344B<@! B<! QB4@5B43rAi! '9BDDB<@! R<132<.1B8<.>! #8<19>6!

*3MB3=A!Y.<5.26!+,,V/!
U-/ W4.2.:1B4A!%/X/A!h#.2B1BJ3!'.:316f!&B<.B!'12.M84!8!bB.>84A!9!'12.M.!(2J3<Be85J3ri!HX.:1B;.![928<B;.A!(D2B>!+,,V/!
U+/ W4.2.:1B4A!%/X/A!hQ8=<!=B19!(@3!"BJB14|Ai!H8<!b233;I!X.:1B;.![928<B;.A!(D2B>!+,,V/!
UT/ W4.2.:1B4A!%/X/Ai[84C8A![9B<.!'9BDDB<@A!$6JD.;Bf!(!X3=!b8>?3<!(@3A!82!.![9B<343![5243riA!HB<!b233;I!X.:1B;.![928<B;.A!

#.6!+,,V/!
UU/ W4.2.:1B4A!%/X/Aib8.>!].43?!'1.<?.2?4f!$93!Q3F.13!.1!R#OiA!HB<!b233;I!X.:1B;.![928<B;.A!Y5<3!+,,V/!
U_/ W4.2.:1B4A!%/X/A!h*3<?3e!`854!PB19!%B41826Ai!HB<!b233;IA!#.2B<3=4A!Y5<3!+,,V/!
UV/ W4.2.:1B4A!%/X/Ai#.2B1BJ3!'.:316f!$93!Q.<C3!b834!O<iA!HB<!b233;I!X.:1B;.![928<B;.A!OC18F32!+,,V/!
UZ/ W4.2.:1B4A!%/X/AiW8214f!W2BM.1Be.1B8<!N5>>!'D33?A!F51!8:!P9.1!^B<?riA!HB<!b233;I!X.:1B;.![928<B;.A!#.6!+,,V/!
Ua/ W4.2.:1B4A! %/X/A! h$93! *8>3! 8:! W2BM.13! [.DB1.>! B<! 193! W2BM.1Be.1B8<! 8:! 193! W821! 8:! WB2.354Ai! HB<! b233;I! ^.19BJ32B<BA! Z!
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'9BDDB<@!'5JJB1A!(193<4A!b233C3A!U!OC1/!+,-,/!

-+a/ W4.2.:1B4A! %/X/! H+,-,IA! h#.2;31! ].43?! #3.45234! :82! b233<98543! b.434f! $93! R#O! Q3F.13iA! 'X(#&! b233;! 43C1B8<!
13C9<BC.>!J331B<@A!-V!Q3C/!+,-,/!

-+\/ ̀ 3<1B;84!X/W/A!h&?5C.1B<@!X.M.>!(2C9B13C14!c!#.2B<3!&<@B<3324!B<!b233C3f!$93!'C988>A!193![522BC5>5J!.<?!W324D3C1BM3iA!
R<132<.1B8<.>!#32J.B?![8<@2344A!R41.<F5>A!$52;36A!+,-,/!

-T,/ ̀ 3<1B;84! X/W/A! h$93! (K]! 8:! OB>! W8>>51B8<! :28J! '9BD4f! &>3J3<14! 8:! *B4;iA! $93! %3>>3<BC! Y8B<1! ]2.C9! 8:! 193! R<41B1513! 8:!
#.2B<3!&<@B<332B<@A!'CB3<C3!c!$3C9<8>8@6!.<?!193!*86.>!R<41B151B8<!8:!X.M.>!(2C9B13C14A!WB2.354A!b233C3A!+,-,/!

-T-/ W4.2.:1B4! %/X/A! `3<1B;84! X/W/A! h'8J3! 1985@914! 8<! 4>8=! 413.JB<@iA! *3@5>.1826! OD1B8<4! :82! [8<128>>B<@! '9BDDB<@!
&JB44B8<4!B<!193!&)A!]25443>4A!]3>@B5JA!+,-,/!

-T+/ W4.2.:1B4A! %/X/! H+,--I! h'541.B<.F>3! '9BDDB<@f! W.2.>>3>! $2.C;4! 19.1! #331iA! B<MB13?! ;36<813! .??2344A! #.23:825J! ]>53!
'9BDDB<@!'5JJB1A!(193<4A!b233C3A!V!#.6!+,--/!

-TT/ W.<.@.;84! b/W/A! W4.2.:1B4! %/X/! H+,--IA! pb233<! C822B?824! B<! :23B@91! >8@B41BC4f! %8=! C8<?5CBM3! B4! 193! 8D32.1B8<.>! .<?!
23@5>.1826! 3<MB28<J3<1! B<! &528D3rpA! W28C33?B<@4! 8:! 193! a19! '8X82(! )<BM324B16! $9B<;! $.<;! [8<:323<C3A! 'eCe3CB<A!
W8>.<?A!Y5<3!-VA!R''X!-aVaK!aU--/!

-TU/ W4.2.:1B4A! %/X/! H+,--IA! pb233<! B<132J8?.>! >8@B41BC4! .<?! 193! '5D32b233<! D28m3C1pA! R<132<.1B8<.>! W8214! .<?! %5F4! $2.?3!
'98=!.<?!'6JD84B5JA!(193<4A!b233C3A!(D2B>!-TK-_/!

-T_/ W4.2.:1B4A! %/X/! H+,--IA! h'>8=! 413.JB<@! M4/! 4D33?! >BJB14Ai! D2343<1.1B8<! .1! &[[W! QbK[>BJ.74! Pb! 8<! '9BD4A! ]25443>4A!
]3>@B5JA!Y5<3!++K+T/!

-TV/ "B<?41.?A!%/A!Y/K$/!W3?3243<A!%/X/!W4.2.:1B4! H+,--I!hR<C23.43?!&<MB28<J3<1.>!C8<C32<!.??4!.<81932!?BJ3<4B8<!18!N>331!
4C93?5>B<@Ai!RNO*'!+,-+![8<:323<C3A!#3>F852<3A!(5412.>B.A!Y5>6!-,K-_/!

-TZ/ W.<.@.;84!b/W/A!W4.2.:1B4!%/X/!H+,--IA!hb233<![822B?824!.<?!193!'5D32b233<!D28m3C1f!NB241!2345>14iA!D2343<1.1B8<!.1!193!
b233<![822B?824!B<!193!$&X!X31=82;![8<:323<C3A!$23<18A!R1.>6A!'3D13JF32!V/!

-Ta/ W4.2.:1B4A!%/X/!H+,--IA!h$93!'5D32b233<!D28m3C1f!8M32MB3=!.<?!:B241!2345>14Ai!D2343<13?!.1!b233<![822B?824!l!#5>1BJ8?.>!
'541.B<.F>3!$2.<4D821!'6413J7!C8<:323<C3!82@.<Be3?!F6!W8>B49!W234B?3<C6A!'eCe3CB<A!W8>.<?A!'3D/!+-K++/!

-T\/ ̂ 8<18M.4![/(/A!W4.2.:1B4!%/X/A!`3<1B;84!X/W/A!h&<MB28<J3<1.>!*B4;!&M.>5.1B8<![2B132B.iA!P82;498D!8<!&*&[A!%.JF52@A!
b32J.<6A!+,--/!

-U,/ ̀ 3<1B;84! X/W/A! hOB>! W8>>51B8<! :28J!#.2B1BJ3! $2.<4D821i! HB<! b233;IA! %3>>3<BC! R<41B1513! 8:!#.2B<3! $3C9<8>8@6A! WB2.354A!
b233C3A!+,--/!

-U-/ ̀ 3<1B;84!X/W/A! hb%b! &JB44B8<4f!#]#4n#]R4! :82! 193B2! *3?5C1B8<i! HB<! b233;IA! $3C9<BC.>! [9.JF32! 8:! b233C3A! WB2.354A!
b233C3A!+,--/!

-U+/ 'C9B<.4A!O/A!"62B?B4A!Q/!`/A!.<?!W4.2.:1B4A!%/!X/A!h&KF28;32.@3!B<!&528D3.<!R<132J8?.>![9.B<4iA!R<132<.1B8<.>![8<:323<C3!
8<!NB<.<CB.>!&<@B<332B<@A!3K[8JJ32C3A!'5DD>6![9.B<!.<?!'12.13@BC!8:!Q3M3>8DJ3<1A!N&&'!l!+,,+A!)<BM324B16!8:!WB2.354!
.<?!(193<4![9.JF32!8:![8JJ32C3!.<?!R<?54126A!(193<4A!b233C3A!Y5<3!-,K-+A!+,,+/!

-UT/ "62B?B4!Q/`/A!d.C9.2B85?.;B4!W/b/A!hNO*&'R#f!(<!R<<8M.1BM3!'BJ5>.1B8<!$3C9<Bk53!:82!193!'9BDDB<@!#.2;314iA!&)*O!xxRA!
RC3>.<?A!Y5>6!+K_A!+,,V/!
!
!
!
!
!
!
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SUBMISSIONS TO NATIONAL AND INTERNATIONAL BODIES 

!

SUBMISSIONS TO THE INTERNATIONAL MARITIME ORGANIZATION (IMO) 

"#$%&%"'!(#)'&*!+,""%&''!-"(+.!

-/ #'[!aVn-Zn+!!(DD>BC.1B8<!8:!193!N'(!b5B?3>B<34!.<?!23MB3=!8:!N'(!415?B34!
+/ #'[!!a+nRXN/T!!NO*#("!'(N&$S!(''&''#&X$f!W844BF>3!RJD28M3J3<14!8<!N'(!b5B?3>B<34!

!

"#$%/'!'/0%$,/"'/&!1$,&'+&%,/!+,""%&&''!-"'1+.!!
1234356785!89!#72!18::;6785!)28<!(=7>?!

-/ &W[!V,nUn-_!!!#(*^&$K]('&Q!#&(')*&'!K!#]#!D28D84.>4f!.!=.6!.93.?/!!
+/ #&W[!V,nUn-_!!!W*&`&X$ROX!ON!(R*!WO"")$ROX!N*O#!'%RW'!K![8JJ3<14!8<!193!&&QR!].43>B<3!N82J5>.!
T/ #&W[!V,nUn-V!!!W*&`&X$ROX!ON!(R*!WO"")$ROX!N*O#!'%RW'!K!$93!&<32@6!&::BCB3<C6!Q34B@<!R<?3L!H&&QRI!.<?!"B:3!

[6C>3![8<4B?32.1B8<4!
U/ #&W[!V,nUn-Z!!!W*&`&X$ROX!ON!(R*!WO"")$ROX!N*O#!'%RW'!K$93!&<32@6!&::BCB3<C6!Q34B@<!R<?3L!H&&QRI!.<?!

)<?32D8=323?!'9BD4!
_/ &&KPb!-n+nZ!!!N)*$%&*!R#W*O`&#&X$!ON!$%&!Q*(N$!$&x$!NO*!#(XQ($O*S!*&o)R*&#&X$'!ON!&&QR!(XQ!

'&&#WA!W28D84.>!:82!.![8223C1B8<!18!&&QR!].43>B<3!N82J5>.!
V/ b%bKPb!TnT!*&`R&P!ON!W*OWO'&Q!#]#4!K!b285DB<@!.<?!3M.>5.1B8<!8:!D28D843?!#]#4!

!
)(#!'547285<356@:!$7?A!'4@:;@6785!+276327@!!

-/ #&W[!V+nPW/-T!*3D821!8:!193!P82;B<@!b285D!8<!&<MB28<J3<1.>!*B4;!&M.>5.1B8<![2B132B.!=B19B<!193!C8<13L1!8:!N82J.>!
'.:316!(44344J3<1!!

+/ #&W[!V+n-an-!N521932!3LD32B3<C3!=B19!8B>!4DB>>!?.1.F.434!.<?!5D?.13!8:!<8<K>B<3.2!8B>!4DB>>!C841!:5<C1B8<4!
-/ #&W[!V-n-an+!!!N521932!3LD32B3<C3!=B19!<8<K>B<3.2!8B>!4DB>>!C841!:5<C1B8<4!
+/ #&W[!V,n-Z!!!*3D821!8:!193![82234D8<?3<C3!b285D!8<!&<MB28<J3<1.>!*B4;!&M.>5.1B8<![2B132B.!!!
T/ #&W[!V,nPW/--!!!*3D821!8:!193!P82;B<@!b285D!8<!&<MB28<J3<1.>!*B4;!&M.>5.1B8<![2B132B.!=B19B<!193!C8<13L1!8:!N82J.>!

'.:316!(44344J3<1!!
U/ #&W[!_\n-Z!*3D821!8:!193![82234D8<?3<C3!b285D!8<!&<MB28<J3<1.>!*B4;!&M.>5.1B8<![2B132B.!!
_/ #&W[!_an-Z!*3D821!8:!193![82234D8<?3<C3!b285D!8<!&<MB28<J3<1.>!*B4;!&M.>5.1B8<![2B132B.!!
V/ #&W[!_Zn-Z!*3D821!8:!193![82234D8<?3<C3!b285D!8<!&<MB28<J3<1.>!*B4;!&M.>5.1B8<![2B132B.!!
Z/ #&W[!_Vn-an-!!&<MB28<J3<1.>!*B4;!&M.>5.1B8<![2B132B.!

!

!

MISC 
!
!

-/ W.LBJ.?B4!b/A!`3<1B;84!X/W/!H+,,aIA!hQ8!685!;<8=v!19.1!193!?.<@32!:82!D8>>51B8<!8:!'.<182B<B!:28J!'3.!QB.J8<?!41B>>!
3LB414riA!'5FJB44B8<!F6!PPN!%3>>.4!18!193!%3>>3<BC!W.2>B.J3<1A!(193<4A!b233C3/!

+/ b3<B;8J4B?85!R/A!b2B@82B85!&/A!`3<1B;84!X/W/!H+,,\IA!hOB>!W8>>51B8<!B<!b233;!'3.4f![2B1BC.>!*3MB3=!8:![8<:28<1.1B8<!.<?!
P.413!#.<.@3J3<1iA!*&#W&[nPb/T,nRXN/\A!'1/!Y5>B.<A!#.>1./!

!
!
!

!
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EDUCATION 
 

Undergraduate Courses!

ECONOMICS OF MARITIME TRANSPORT I   (H.N. Psaraftis, staff)!

]2B3:!8M32MB3=!8:!JBC283C8<8JBC4/!&>3J3<14!8:!193!193826!8:!D28?5C1B8<!.<?!C8<45JD1B8</!R<M341J3<1!3M.>5.1B8<!C2B132B./!$93!C9.2132!
J.2;31/!$93!C8<C3D1!8:!D32:3C1!C8JD31B1B8</!$6D34!8:!C9.21324!.<?!C9.2132D.21B34/!$.<;32!C9.2132B<@/!'D81!J.2;31!:23B@91!2.134/!#.2;31!
4125C1523/!R<41B151B8<.>!:2.J3=82;/!$BJ3!C9.21324/!$93!?26!C.2@8!C9.2132!J.2;31/!$93!8B>!?B412BF51B8<!<31=82;/!N23B@91!2.134!.<?!D2BC34!B<!
193! 8B>! J.2;31/! $93! >B<32! 12.?3/! [8<:323<C34/! [841! 4125C1523/! #8<8D8>6! :23B@91! 2.134/! R<41B151B8<.>! :2.J3=82;/! R<132<.>! C8JD31B1B8</!
[8JD8<3<14!8:!12.<4D821!C841/!R<132J8?.>!12.<4D821/![8<1.B<32!12.<4D821/!&>3J3<14!8:!193!193826!8:!B<132<.1B8<.>!12.?3/!

ECONOMICS OF MARITIME TRANSPORT II   (H.N. Psaraftis, staff) 

#3198?8>8@6! 8:! ?3CB4B8<! J.;B<@! 5<?32! C8<?B1B8<4! 8:! 5<C321.B<16/! (DD>BC.1B8<! 18! J.2B1BJ3! 12.<4D821/! [8.41.>! 49BDDB<@/! $93! b233;!
C8.41.>! 49BDDB<@! 46413J/! &)! 23@5>.1B8<4! 8<! C.F81.@3/! '9821K43.! 49BDDB<@/! [8JD31B1B8<! =B19! 81932! J3.<4! 8:! 12.<4D821/! W821!
C8JD31B1BM3<344/!(?M.<C3?!B<132J8?.>!12.<4D821!46413J4/!$93!28>3!8:!.?M.<C3?!13C9<8>8@6/!R<41B151B8<.>!J.11324!B<!b233C3!.<?!193!&)/!
[.43!415?B34!B<!J.2B1BJ3!12.<4D821/!

ECONOMICS OF MARITIME TRANSPORT III: Environment and safety (H.N. Psaraftis, N.P. Ventikos, staff)!

(<.>64B4!8:!J.2B1BJ3!12.<4D821!4.:316!.<?!J.2B<3!3<MB28<J3<1!D2813C1B8<A!=B19!3JD9.4B4!8<!3C8<8JBC4!.<?!J.<.@32B.>!B44534/![.45.>16!
.<.>64B4! 193826/! N82J.>! '.:316! (44344J3<1/! $93! 95J.<! :.C182! .<?! B14! B<M8>M3J3<1! B<! J.2B1BJ3! 12.<4D821! 4.:316/! %5J.<! 23>B.FB>B16!
.<.>64B4/!*3@5>.1B8<4!:82!4.:316A!D8>>51B8<!.M8B?.<C3!.<?!193!95J.<!:.C182!B<!J.2B1BJ3!12.<4D821/!OB>!D8>>51B8</!#3.<4!.<?!412.13@B34!:82!
8B>!4DB>>!234D8<43/!R<132<.>Be.1B8<!8:!3L132<.>!C8414/!$93!R'W'!C8?3!:82!49BD!.<?!D821!43C52B16/!!

ELEMENTS OF FINANCE. SPECIAL TOPICS IN SHIPPING FINANCE  (D.V. Lyridis, staff)!

R<128?5C1B8<! 18! :B<.<C3/! W2343<1! M.>53! .<?! C841! 8:! C.DB1.>/! R<M341J3<1! ?3CB4B8<4/! *B4;! .<?! 23152</! W>.<<B<@! 8:! C.DB1.>! .M.B>.FB>B16/!
NB<.<CB<@! 8:! >.2@3! C8JD.<B34/! '9.23! D8>BC6! .<?! C.DB1.>! 4125C1523/! '9BDDB<@! B<M341J3<14/! '852C34! 8:! C.DB1.>A! F.<;! >3<?B<@A! C.DB1.>!
J.2;314/!*B4;!J.<.@3J3<1/!

LOGISTICS IN MARITIME TRANSPORT  (D.V. Lyridis, staff)!

R<128?5C1B8<!18!>8@B41BC4A!9B4182BC.>!23MB3=/!R<132<.1B8<.>!12.<4D821.1B8<!46413J/!#8?32<!23k5B23J3<14!8:!C8JD.<B34!.<?!412.13@6/!
#3198?4!.<?!48>51B8<4/!OD32.1B8<.>!412.13@B34/!'3>3C1B8<!8:!12.<4D821.1B8<!J3.<4/!X8?.>!41.1B8<4K=.23985434/!R<132J8?.>!12.<4D821/!
R<41B151B8<.>!:2.J3=82;!.<?!D8>BC6/!&L.JD>34/!

PORTS AND INTERMODAL TRANSPORT  (H.N. Psaraftis, N.P. Ventikos, staff) 

R<128?5C1B8<!.<?!?34B@<! 23k5B23J3<14! :82!D8214/!&C8<8JBCA! 49BDDB<@A!D964BC.>A!3<MB28<J3<1.>A! 48CB.>A! .<?!J.B<13<.<C3! 23k5B23J3<14/!
W821KCB16!23>.1B8<49BD/!$6D34!8:!132JB<.>4/!W821!D2BCB<@/!'.:316A!43C52B16!.<?!3<MB28<J3<1.>!B44534/!W821!J.<.@3J3<1/!W821!D2BM.1Be.1B8</!
R<41B151B8<.>!B44534/!R<132J8?.>!12.<4D821!<31=82;4/!'982143.!49BDDB<@/![.43!415?B34!B<!b233C3!.<?!.F28.?/!

RISK THEORY, ENGINEERING AND APPLICATIONS IN MARITIME TRANSPORT (N.P. Ventikos, staff) 

R<128?5C1B8<!18!193!415?6!.<?!J.<.@3J3<1!8:!2B4;!193826!.<?!2B4;!3<@B<332B<@f!:8C54!B4!@BM3<!8<!B<?BMB?5.>!2B4;A!48CB31.>!2B4;A!D32C3BM3?!
2B4;A!3<MB28<J3<1.>!2B4;A!.<?!2B4;!F3<3:B1!.DD28.C9!:82!J.2B1BJ3!12.<4D821/![8JD2393<4BM3!452M36!8:!193!?BJ3<4B8<4!8:!2B4;!.<?!8:!2B4;!
.CC3D1.<C3!C2B132B.A!19285@9!193!D2343<1.1B8<!8:!23>.1BM3!19382B34A!J3198?8>8@B34!.<?!45@@341B8<4/!o5.<1B1.1BM3!2B4;!.44344J3<1!Ho*(IA!
.<?! 2B4;!F.43?!?3CB4B8<!J.;B<@!.<?!?3CB4B8<! 23.48<B<@! B4!.>48!D.21!8:! 193!C522BC5>5J!8:! 19B4! >3448</![8JD.2.1BM3!D2343<1.1B8<!8:! 2B4;!
82B3<13?!.DD28.C934!.<?!415?B34!8:!M.2B854!H12.<4D821I!B<?5412B34!=B19!.!4D3CB.>!:8C54!8<!J.2B1BJ3!12.<4D821!.DD>BC.1B8<4/!

THE HUMAN ELEMENT - INTRODUCTION TO HUMAN RELIABILITY FOR MARITIME TRANSPORT (N.P. Ventikos, staff)!

'15?6!8:!95J.<!3>3J3<1!.<?! B<128?5C1B8<! B<18!95J.<!23>B.FB>B16!:82!J.2B1BJ3!12.<4D821/!o5.<1B:BC.1B8<!.<?!.44344J3<1!8:!193!28>3!8:!
95J.<! :.C182! B<! 132J4!8:! 4.:316!.<?!3::BCB3<C6!8:!J.2B1BJ3!12.<4D821/!W2343<1.1B8<!8:! :B241K@3<32.1B8<!.<?!43C8<?K@3<32.1B8<!95J.<!
23>B.FB>B16!J3198?8>8@B34!.<?!.DD>BC.1B8<4!8:!193J!=B19B<!J.2B1BJ3!12.<4D821/!$93!95J.<!3>3J3<1!B4!B<13@2.13?!.4!.!9.e.2?!F51!.>48!.4!.!
D813<1B.>! 2B4;! C8<128>!J3.4523f! B<! 3::3C1! 23:323<C3! 18! 193!J8?32<! 98>B41BC! .DD28.C9! 8:! 95J.<! :.C182! B4!J.?3/! [2B1BC.>! 23MB3=! B4! ?8<3!
23@.2?B<@!95J.<!23>B.FB>B16!.DD>BC.1B8<4!.<?!193B2!543:5><344!:82!J.2B1BJ3!4.:316!B4!.443443?!.CC82?B<@>6/!
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Post-graduate Courses 

WATERBORNE TRANSPORT SYSTEMS   (H.N. Psaraftis, D.V. Lyridis, staff) 

$93!C9.2132!.<?!>B<32!49BDDB<@!J.2;314/!N23B@91!2.13!:82J.1B8</!'9BD!.<?!:>.@!C8JD31B1BM3<344/!N>.@4!8:!C8<M3<B3<C3/!o5.>B16!46413J4/!
N.C1824! 19.1! B<:>53<C3! J.2B1BJ3! 4.:316/! [8.41.>! 49BDDB<@! .<?! C.F81.@3/! '982143.! 49BDDB<@/! W821! J.<.@3J3<1! 46413J4/! W821!
C8JD31B1BM3<344/!R<132J8?.>!12.<4D821!46413J4/!(?M.<C3?!13C9<8>8@B34!B<!49BDDB<@/!R<41B151B8<.>!B44534/!

!

PH.D. THESES       (COMPELETED AT NTUA) 
!

YEAR! NAME ! TITLE! SUPERVISOR!

!
+,,+ uÉÑÖÜátàA!sâáäãåtà! }ÑçéÖèêë!�tÑÖíãtè!ìáÖÜîëïëà!ñâå!Öë!uåóòÖëÖåA!Öâà!}âÖÜÉà!áåâ!Öâà!

ìéâéÖôïÉâà!Öëà!öåãçïïâåà!õòéåÑïëà!åéä!úÉÖóÉãåâtÉâùûf!ü!
úÉóÜéÖ†ïë!Ö†Ñ!öåãåïïÜ†Ñ!�ÉÖå°tóôÑ!ïÉ!ìããçùå!áåâ!¢åó†Ñâáä!
£äãét/!

§åóÜãåtà!s/!•åóåòÖëà!

+,,_ ¢¶âÑçàA!ßóíïÖëà! (DD>BC.1B8<!8:!#5>1BK[2B132B.!Q3CB4B8<!#.;B<@!$3C9<Bk534!B<!NB<.<C3f!$93!
[.43!8:!b233;![8.41.>!'9BDDB<@![8JD.<B34/!

§åóÜãåtà!s/!•åóåòÖëà!

+,,Z ®å¶åóâtèùçáëàA!
úåÑåñâôÖëà!

}ÑçéÖèêë!ìóñåãÉÜ†Ñ!©û™ëà!}ét°çïÉ†Ñ!ïÖë!såèÖâãÜå! ´ëîûÖóâtà!u/!©èóâùëà!

+,,a •åóóäàA!}éäïÖtãtà! ìããëÑâáä!ïòïÖëîå!Éï†ÖÉóâáôÑ!¨åãåïïÜ†Ñ!îÉÖå°tóôÑf!étâäÖëÖåA!
áåÑtÑâïîtÜA!ãâîçÑâåA!èéëóÉïÜÉàA!ïÖäãtàK!éótÖçïÉâà!

§åóÜãåtà!s/!•åóåòÖëà!

+,,\ ≠áäÑëàA!£†ÑnÑtà! (<.>64B4!8:!C8JD31B1B8<!.<?!412.13@BC!B<M341J3<14!B<!193!"Xb!J.2;31! §åóÜãåtà!s/!•åóåòÖëà!

+,-- £tÑÖäÆåàA!§óûïÖtà! o5.<1B1.1BM3!*B4;!#.<.@3J3<1!N2.J3=82;!:82!#.2B1BJ3!'.:316!.<?!
&<MB28<J3<1.>!W2813C1B8<!

§åóÜãåtà!s/!•åóåòÖëà!

!

POSTGRADUATE THESES       (COMPLETED AT NTUA) 
!

YEAR! NAME ! TITLE! SUPERVISOR!

+,,,! ®å¶åóâtèùçáëàA!
úåÑåñâôÖëàA!úåétèÖïûàA!ì/!

�ÉãíÖë!ïátéâîäÖëÖåà!ùótîtãäñëïëà!éãtÜ†Ñ!Ñíåà!ÖÉ¶ÑtãtñÜåà!áåâ!
ïèïÖëîåÖâáû!åÑçãèïë!tâátÑtîâáôÑ!ïÉÑåóÜ†Ñ!HîÉÖåéÖè¶âåáû!
ÉóñåïÜåI/!

§åóÜãåtà!s/!•åóåòÖëà!

+,,U! �åÑïäãåà!Ø†çÑÑëà! �ÉãíÖë!Öëà!}ñtóçà!©âéåÑÖâáôÑ!såèÖâãÜåà! ´ëîûÖóâtà!u/!©èóâùëà!

+,,a! ´âåîåÑÖíåà!úåÑåñâôÖëà! ìéâïáäéëïë!áåâ!úóttéÖâáíà!Öëà!ìããëÑâáûà!såèÖâãâåáûà!}ñtóçà! ´ëîûÖóâtà!u/!©èóâùëà!

+,,a! ©âÆåÑÜtè!¢Öíããå! �ÉãíÖë!ñâå!Öë!©û™ë!}éä°åïëà!ñâå!}ñtóç!û!ØùâtáåÖåïáÉèû!
∞ét™û°âåà!´âåùâáåïÜåà!Ö†Ñ!såèéëñÉÜ†Ñ!ìãÉèïÜÑåà!

´ëîûÖóâtà!u/!©èóâùëà!

+,,\! £ÜÑÖ±âtà!¢éòótà! £åÖçïÖåïë!áåâ!úóttéÖâáíà!Öëà!ìããëÑâáûà!såèÖâãÜåà! ´ëîûÖóâtà!u/!©èóâùëà!

+,-,! ´ÉîÜóëà!ìèïÖóçÖâtà! ìáÖÜîëïë!úóåñîåÖâáûà!ìîétóâáûà!}êÜåà!
�ÉÖå¶ÉâóâïîíÑ†Ñ!úãtÜ†Ñ!

´ëîûÖóâtà!u/!©èóâùëà!

+,--! £åîétèóÜùëà!úåòãtà! Q3M3>8DJ3<1!8:!W32:82J.<C3!R<?BC.1824!:82!#.2B1BJ3![>541324! ´ëîûÖóâtà!u/!©èóâùëà!

+,--! ¢Öç¨ëà!}ÑÖôÑëà! ß!!ìîétóÉèîåÖâáäà!¢Öå¨îäà!ïÖt!öóâçïât!úÉùÜt!†à!ìéíáÖåïë!ïÖëÑ!
ìÑùt¶ôóå!Ötè!ìîétóÉèîåÖâátò!©âîíÑå!úÉâóåâç!

´ëîûÖóâtà!u/!©èóâùëà!

+,--! £tÑÖâ±çà!¢Öåòótà! ßóâïîäà!éóäÖèétè!ùÉÜáÖë!ïèîéÉóâ°tóçà!Ñåòã†Ñ!éãtÜ†Ñ!°tóÖÜtè!
¶òùëÑ!

´ëîûÖóâtà!u/!©èóâùëà!
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DIPLOMA THESES    (COMPLETED AT NTUA) 
!

YEAR! NAME ! TITLE! SUPERVISOR!

-\\U! ´Üã±åàA!£†ÑnÑtà! �ÉãíÖë!ñâå!ÖëÑ!åÑÖåñ†ÑâïÖâáäÖëÖå!Ö†Ñ!èéä!ìããëÑâáû!ïëîåÜå!éãtÜ†Ñ!ñÉÑâátò!
°tóÖÜtè!

§åóÜãåtà!s/!•åóåòÖëà!

-\\U! ´ëîëÖóÜtèA!£†ÑnÑtà! ü!åÑÖåñ†ÑâïÖâáäÖëÖå!Ö†Ñ!ùÉêåîÉÑtéãtÜ†Ñ! §åóÜãåtà!s/!•åóåòÖëà!

-\\U! uÉÑÖÜátàA!sâáäãåtà! úóäñóåîîå!Éãíñ¶tè!éÉÖóÉãåâtáëãÜù†Ñ! §åóÜãåtà!s/!•åóåòÖëà!

-\\U! ©t≤±tèA!§åóÜãåtà!s/! ßâátÑtîtÖÉ¶Ñâáû!åÑçãèïë!ñâå!Öë!ùëîâtèóñÜå!såèéëñtÉéâïáÉèåïÖâáûà!±ôÑëà!
ïÖëÑ!£òéót!

§åóÜãåtà!s/!•åóåòÖëà!

-\\U! £åóåùëîëÖóäétèãtàA!
≠Éôóñâtà!

ü!ìããëÑâáû!åáÖtéãt≥å!áåâ!ë!Éêíãâêû!Öëà!ïÉ!ï¶íïë!îÉ!Öâà!¨Éïîâáíà!åããåñíà!áåâ!ÖëÑ!
ÉÜïtùt!ïáå°ôÑ!Ñíåà!ÖÉ¶ÑtãtñÜåà!

§åóÜãåtà!s/!•åóåòÖëà!

-\\U! ¢tòãâtèA!�åóÜå! �ÉãíÖë!Öëà!ìããëÑâáûà!åáÖtéãt≥åàA!ïÖåÖâïÖâáû!åÑçãèïë!áÜÑëïëà!ïÖâà!éÉóât¶íà!
Ötè!}óñtïåó†Ñâátò!áåâ!Ö†Ñ!¢étóçù†ÑA!ÆÉãÖâïÖtétÜëïë!Ötè!ùâáÖòtè!ñâå!ÖëÑ!
éÉóât¶û!Ö†Ñ!¢étóçù†Ñ!

§åóÜãåtà!s/!•åóåòÖëà!

-\\U! ¢¶âÑçàA!ßóíïÖëà! ßâ!îÉÖå°tóíà!éót≤äÑÖ†Ñ!îÉÖåêò!ìããçùtà!áåâ!Öëà!èéäãtâéëà!ìèóôéëàf!
£åÖçïÖåïëA!éóttéÖâáíà!áåâ!éótÖçïÉâà!

§åóÜãåtà!s/!•åóåòÖëà!

-\\U! }étïÖtãÜùëàA!
}ñåîíîÑ†Ñ!

ß!íãÉñ¶tà!Öëà!¨åãçïïâåà!áèáãt°tóÜåà!HïèïÖûîåÖå!`$'I! §åóÜãåtà!s/!•åóåòÖëà!

-\\U! £å≤ãåA!uåïâãâáû! úótÆãûîåÖå!ãû™ëà!åét°çïÉ†Ñ!ñâå!ÖëÑ!åñtóç!áåâ!ùâå¶ÉÜóâïë!éãtÜ†ÑK!
åÑÖåããåáÖâáç/!

§åóÜãåtà!s/!•åóåòÖëà!

-\\V! sÖÉÑÜïëàA!}¨åÑçïâtà! ì°åóîtñû!¨É†óÜåà!¶åóÖt°èãåáÜtè!ñâå!Öë!ùtîû!Ötè!ïÖäãtè! §åóÜãåtà!s/!•åóåòÖëà!

-\\Z! •åóóäàA!}éäïÖtãtà! }áÖtéãt≤áä!ïòïÖëîå!áÜÑëïëà!ìããçùåà!l!ìéÖåÑûï†Ñ!KØÖåãÜåà! §åóÜãåtà!s/!•åóåòÖëà!

-\\Z! ≠âåîtèóÜùëàA!´/! ìããëÑâáä!åáÖtéãt≤áä!ïòïÖëîå!ñâå!ÖëÑ!Éï†ÖÉóâáû!îÉÖå°tóç!ÉîétóÉèîçÖ†Ñf!
£åÖçïÖåïë!áåâ!éóttéÖâáíà!

§åóÜãåtà!s/!•åóåòÖëà!

-\\Z! £òóátàA!uåïÜãÉâtà! ¥t!§óëîåÖâïÖûóât!}êâôÑ!}¨ëÑôÑ!†à!éëñû!¶óëîåÖtùäÖëïëà!ñâå!ÖëÑ!ìããëÑâáû!
åáÖtéãt≥å!

§åóÜãåtà!s/!•åóåòÖëà!

-\\Z! ´têåóçàA!´ëîûÖóâtà! ìããëÑâáû!åáÖtéãt≥åf!Öt!ùÜáÖèt!Ö†Ñ!£èáãçù†Ñ/!£åÖçïÖåïëKÉêíãâêëK!éóttéÖâáíàA!
éãtÜå!Ñíåà!ÖÉ¶ÑtãtñÜåà!

§åóÜãåtà!s/!•åóåòÖëà!

-\\a! ©å±äétèãtàA!}/! såèéëñtÉéâïáÉèåïÖâáû!±ôÑë!úÉóçîåÖtàf!£åÖçïÖåïëA!ùèÑåÖäÖëÖÉà!áåâ!
éóttéÖâáíà/!

§åóÜãåtà!s/!•åóåòÖëà!

-\\\! ¢éèóäétèãtàA!´/! µóïë!Ötè!ùâáåâôîåÖtà!C.F81.@3!ïÖëÑ!ìããëÑâáû!åáÖtéãt≥åK!åÑåùâçó¨ó†ïë!Ötè!
èéçó¶tÑÖtà!¨Éïîâátò!éãåâïÜtèK!éótÖçïÉâà!éótà!ÉêíÖåïë/!

§åóÜãåtà!s/!•åóåòÖëà!

+,,,! sÖåÑÖçîëàA!§/! ì°åóîtñû!¨É†óÜåà!¶åóÖt°èãåáÜtè!ïÖë!ùtîû!ïÖäãtèf!§óûïë!åÑçãèïëà!
¶ótÑtïÉâóôÑ!ñâå!ÖëÑ!éóäÆãÉ™ë!áåâ!íãÉñ¶t!Ö†Ñ!ÖâîôÑ!Öëà!åñtóçà!éãtÜ†Ñ!

§åóÜãåtà!s/!•åóåòÖëà!

+,,T! úåèãÜùëà!§çóëà! �ÉãíÖë!Ñåèãåñtóçà!ùÉêåîÉÑtéãtÜ†Ñ!áåâ!É°åóîtñû!îÉ¨tùtãtñâôÑ!
îtÑtéåóåîÉÖóâáûà!éóäÆãÉ™ëà!

´ëîûÖóâtà!u/!©èóâùëà!

+,,T! úçï¶tà!£ôïÖåà! �ÉãíÖë!åÑçéÖèêëà!éåñátïîÜtè!ïÖäãtè!ùÉêåîÉÑtéãtÜ†Ñ/! ´ëîûÖóâtà!u/!©èóâùëà!

+,,T! ¥tîç±tà!∂åÜù†Ñ! ßâátÑtîâáû!áåâ!¥É¶Ñâáû!�ÉãíÖë!ìéâãtñûà!£âÑëÖûóå!QB343>!ñâå!úåóåñ†ñû!
üãÉáÖóâáûà!ìÑíóñÉâåà!áåâ!¢èïÖëîåÖâáû!}Ñçãèïë!¢ÉÑåóÜ†Ñ!

´ëîûÖóâtà!u/!©èóâùëà!

+,,T! ßèïåÑÖ±äétèãtà!
≠Éôóñâtà!

}ÑçéÖèêë!áåâ!åêâtãäñëïë!îÉ¨tùtãtñâôÑ!éóäÆãÉ™ëà!Öëà!Ñåèãåñtóçà!éãtÜ†Ñ!
êëótò!°tóÖÜtè!

´ëîûÖóâtà!u/!©èóâùëà!

+,,T! }ãÉêÜtè!}ÑÖôÑëà! ìóñåãÉÜt!ãû™ëà!åé8°çïÉ†Ñ!étè!ï¶ÉÖÜ±tÑÖåâ!îÉ!ÉéÉÑùòïÉâà!áåâ!ùâå¶ÉÜóëïë!
ïÖäãtè!ïÖë!Ñåèãåñtóç!1.<;32!

´ëîûÖóâtà!u/!©èóâùëà!

+,,T! �ûÖótè!úåÑåñâôÖëà! }Ñçãèïë!áåâ!úóäÆãÉ™ë!såèãåñtóçà!$.<;32!îÉ!¶óûïë!¥É¶ÑëÖôÑ!sÉèó†ÑâáôÑ!
´âáÖò†Ñ!

´ëîûÖóâtà!u/!©èóâùëà!

+,,T! �èã†Ñçà!}/! }Ñçãèïë!áåâ!úóäÆãÉ™ë!såèãåñtóçà!$.<;32!îÉ!¶óûïë!¥É¶ÑëÖôÑ!sÉèó†ÑâáôÑ!
´âáÖò†Ñ!

´ëîûÖóâtà!u/!©èóâùëà!

+,,T! £èóâçátñãtè!¢Öíãâtà! uíãÖâïÖë!ùtîû!ïÖäãtè!îÉ!¨É†óÜå!åÑçãèïëà!¶åóÖt°èãåáÜ†Ñ!HD821:8>B8!.<.>64B4I! ´ëîûÖóâtà!u/!©èóâùëà!

+,,T! §åÖ±äÆtèãtà!´ëîûÖóëà! ßóâïîäà!éóäÖèétè!ùÉÜáÖë!ïèîéÉóâ°tóçà!Ñåòã†Ñ!ùÉêåîÉÑtéãtÜ†Ñ! ´ëîûÖóâtà!u/!©èóâùëà!
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+,,U! úåÑÖåãí†Ñ!ìÆÉãÜÑå! ìáÖÜîëïë!�åáót¶óäÑâtè!ìéÉÑùèÖâátò!£âÑùòÑtè!ïÖëÑ!útÑÖtéäót!såèÖâãÜå! ´ëîûÖóâtà!u/!©èóâùëà!

+,,U! úåèãÜùëà!öåÑçïëà! ßâátÑtîâáû!}êâtãäñëïë!c!£óÜïâîë!}Ñçãèïë!Ötè!¢èïÖûîåÖtà!`$#R'!ïÖt!ØäÑât!
úíãåñtàKúóôÖë!∂çïë!ìéíáÖåïëà!

´ëîûÖóâtà!u/!©èóâùëà!

+,,U! ©Étòïëà!¢éòótà! }Ñçãèïë!áåâ!úóäÆãÉ™ë!såèãåñtóçà!´ÉêåîÉÑtéãtÜ†Ñ!îÉ!§óûïë!¥É¶ÑâáôÑ!
¥É¶ÑëÖûà!stëîtïòÑëà!H(XNR'I!

´ëîûÖóâtà!u/!©èóâùëà!

+,,U! úåÑåñäétèãtà!
¢ÖåèóäÑâátà!

úótïtîtÜ†ïë!Öëà!ïèîéÉóâ°tóçà!Ö†Ñ!Ñåòã†Ñ!ùÉêåîÉÑäéãtâ†Ñ!`"[[!îÉ!¶óûïë!
Öëà!îÉ¨tùtãtñÜåà!Öëà!≠ÉÑâáÉèîíÑëà!}èÖtéåãÜÑùótîtè!ìÖÉótïáÉùåïÖâáäÖëÖåà!
∞éä!¢èÑ¨ûáÉà!Hb(*[%I!

´ëîûÖóâtà!u/!©èóâùëà!

+,,U! ≠tèãåÑùóûàA!ö/! ìéâ¨É†óûïÉâà!éãtÜ†Ñ!åéä!Öâà!áóåÖâáíà!ãâîÉÑâáíà!åó¶íà/! §åóÜãåtà!s/!•åóåòÖëà!

+,,U! ≠âåãt™äàA!ìèçññÉãtà! }Ñçãèïë!Ö†Ñ!éåóåñäÑÖ†Ñ!étè!ÉéâùótòÑ!ïÖâà!¨åãçïïâÉà!îÉÖå°tóíà!
ÉîétóÉèîåÖtáâÆ†ÖÜ†Ñ/!

§åóÜãåtà!s/!•åóåòÖëà!

+,,U! ßó°åÑÜùëàA!}ãíêâtà! &M.>5.1B8<!C2B132B.!8:!49BDDB<@!3<132D2B434!:82!>3<?B<@/!(<!3JDB2BC.>!.DD28.C9!8:!193!
b233;!F.<;B<@!J.2;31/!

§åóÜãåtà!s/!•åóåòÖëà!

+,,U! �âáóôÑëàA!¢/A!
¥ïÉóÉîíñáãëàA!≠/!

ß!áôùâáåà!R'W'!ñâå!ÖëÑ!ÑåèÖâáû!åï°çãÉâå! §åóÜãåtà!s/!•åóåòÖëà!

+,,U! £tÑÖäÆåàA!§óûïÖtà! N82J.>!4.:316!.44344J3<1f![2B1BC.>!23MB3=!.<?!:51523!28>3/! §åóÜãåtà!s/!•åóåòÖëà!

+,,U! sâÖïäétèãtàA!¢éèóÜù†Ñ! ü!åÑåÑí†ïë!Ötè!ïÖäãtè!îÉïtñÉâåáôÑ!°tóÖëñôÑ!†à!ïÖóåÖëñâáû!åÑçéÖèêëà!Öëà!
ÑåèÖâãÜåà!îâáóôÑ!åétïÖçïÉ†Ñ!

§åóÜãåtà!s/!•åóåòÖëà!

+,,_! £óëÖâátò!ìèåññÉãÜå! ´âÉóÉòÑëïë!áâÑùòÑ†Ñ!ñâå!ÖëÑ!éóäáãëïë!åÖè¶ëîçÖ†Ñ!ïÉ!ùÉêåîÉÑäéãtâå!áåâ!
éótÖçïÉâà!ñâå!åï°åãû!Ñåèïâéãt≤å!Ötèà!ïÖt!}âñåÜt!úíãåñtà!

´ëîûÖóâtà!u/!©èóâùëà!

+,,_! £åãòÆåà!sâáäãåtà! }êâtãäñëïë!ùåÑÉâtãëéÖâáûà!âáåÑäÖëÖåà!ÑåèÖâãâåáôÑ!ÉÖåâóÉâôÑ!îÉ!Æçïë!ÖëÑ!
ïèÑ¨ûáë!Öëà!uåïâãÉÜåà!

´ëîûÖóâtà!u/!©èóâùëà!

+,,_! ¢ÖÉ°åÑtà!§åÖ±ëÑâátãçtè! ßâ!©ÉâÖtèóñâáíà!õèéçÑïÉâà!úãtÜ†Ñ!ïÖtÑ!ìããåùâáä!öåãçïïât!§ôót! §åóÜãåtà!s/!•åóåòÖëà!

+,,_! £tèáãçáëà!´ëîûÖóëà! }Ñçãèïë!åÖè¶ëîçÖ†Ñ!ùÉêåîÉÑtéãtÜ†Ñ!îÉ!¶óûïë!ùíÑÖó†Ñ!ï°åãîçÖ†Ñ! ´ëîûÖóâtà!u/!©èóâùëà!

+,,_! �éåãçïëà!≠Éôóñâtà! �ÉãíÖë!åáÖtéãt≤átò!ïèïÖûîåÖtà!áÜÑëïëà!s/!´†ùÉáåÑûïtè! ´ëîûÖóâtà!u/!©èóâùëà!

+,,_! ¢ÖÉ°åÑûà!úåÑÖÉãûà! }ÑÉòóÉïëA!ßóñçÑ†ïë!áåâ!}êâtétÜëïë!´ÉùtîíÑ†Ñ!Öëà!´âÉ¨Ñtòà!ìîétóâáûà!
såèÖâãÜåà!

´ëîûÖóâtà!u/!©èóâùëà!

+,,_! ßâátÑtîÜùëà!¢éûãâtà! £óÜïâîë!´âÉóÉòÑëïë!´tîôÑ!áåâ!ìÑÉóñÉâôÑ!ñâå!ÖtÑ!úÉóâtóâïä!áåâ!ìãÉñ¶t!Öëà!
úÉÖóÉãå≤áûà!õòéåÑïëà!åéä!´ÉêåîÉÑäéãtâå!K!ì°åóîtñû!�É¨äù†Ñ!
´âåñóåîîçÖ†Ñ!õtôÑ!áåâ!}Ñçãèïëà!}étïÖtãôÑ!

´ëîûÖóâtà!u/!©èóâùëà!

+,,_! utòùóëà!öåÑçïëà! úóäÆãÉ™ë!Ötè!´ÉÜáÖë!Ötè!§óëîåïÖâïÖëóÜtè!Öëà!!uåãÖâáûà!H]QRI!îÉ!§óûïë!
≠ÉÑÉÖâáôÑ!}ãñtóÜ¨î†Ñ!Hb(I!ïÉ!#8?5>.2!útãèïÖó†îåÖâáç!sÉèó†Ñâáç!´ÜáÖèå!
H#8?5>.2!#"Wj4I!

´ëîûÖóâtà!u/!©èóâùëà!

+,,_! £åéÜùëà!£èóâçátà!! }Ñ¨óôéâÑtà!úåóçñtÑÖåà!c!såèÖâáç!}Öè¶ûîåÖå! ´ëîûÖóâtà!u/!©èóâùëà!

+,,_! ©å≤ÑëàA!¢†Öûóâtà! �ÉãíÖë!áåâ!ï¶ÉùÜåïë!ïèïÖûîåÖtà!ÉêèéëóíÖëïëà!ñóåîîôÑ!ùëîtïÜtè!
ïèî°íótÑÖtà!ïÖëÑ!ìããëÑâáû!}áÖtéãt≥å/!

§åóÜãåtà!s/!•åóåòÖëà!

+,,_! ¥ïâãâññÜóëàA!úåÑåñâôÖëà! (!J5>1BK41.@3!?3CB4B8<K45DD821!J3198?8>8@6!:82!193!8D1BJBe.1B8<!8:!>B<32!49BDDB<@!
J.2;314!

§åóÜãåtà!s/!•åóåòÖëà!

+,,_! úåéåóâïÖtùûîtèA!≠âôÖå! }Ñçãèïë!ïèïÖûîåÖtà!ÑåèÖâáôÑ!åï°åãÜïÉ†Ñ/! §åóÜãåtà!s/!•åóåòÖëà!

+,,_! ¢ÖåèóÜùëàA!≠Éôóñâtà! úÉÖóÉãåâáû!óòéåÑïë!åéä!åèÖè¶ûîåÖå!ùÉêåîÉÑtéãtÜtè!ïÖtÑ!ìããëÑâáä!¨åãçïïât!
¶ôótfáåÑtÑâïîtÜK!ïÖåÖâïÖâáû!ùâÉóòÑëïëK!èét¨íïÉâà!ÉóñåïÜåà!

§åóÜãåtà!s/!•åóåòÖëà!

+,,V! ìèçññÉãtà!úåòãtà!
õtòïtà!

&éâ¨É†óûïÉâà!úãtÜ†Ñ!îÉ!£èéóâåáû!¢ëîåÜåf!!}ÑçéÖèêë!¢Öt¶åïÖâátò!
∞étùÉÜñîåÖtà!ñâå!ÖëÑ!∞étÆtû¨ëïë!§çóåêëà!såèÖâãâåáûà!útãâÖâáûà!åéä!Öå!
£óçÖë!¢ëîåÜÉà!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,V! Ø†çÑÑëà!≠íîÉãtà! ß!}Ñ¨óôéâÑtà!úåóçñtÑÖåà!áåâ!ë!¢èîîÉÖt¶û!Ötè!ïÖëÑ!úóäáãëïë!såèÖâáôÑ!
}Öè¶ëîçÖ†Ñ!ñâå!ìéâÆåÖëñç!úãtÜå!ïÖtÑ!ìããåùâáä!öåãçïïât!§ôót!K!¢ÖåÖâïÖâáå!
�tÑÖíãå!áåâ!úótïíññâïë!Öëà!úâ¨åÑäÖëÖåà!}Ñ¨óôéâÑtè!¢°çãîåÖtà!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,V! •âãtñâåÑÑäétèãtà!! �ÉãíÖë!É°âáÖäÖëÖåà!åÑåÑí†ïëà!îÉïtñÉâåátò!ïÖäãtè! ´ëîûÖóâtà!u/!©èóâùëà!

+,,V! ¥±É°Éóçátè!¥åÖâçÑå! �ÉãíÖë!É°âáÖäÖëÖåà!åÑåÑí†ïëà!îÉïtñÉâåátò!ïÖäãtè! ´ëîûÖóâtà!u/!©èóâùëà!

+,,V! útãèîÉÑäétèãtà!!´/! N823C.41B<@!$BJ3![9.2132!*.134!)4B<@!(?M.<C3?!&C8<8J312BC!$3C9<Bk534! ´ëîûÖóâtà!u/!©èóâùëà!
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+,,V! sçÑÑtà!�â¶çãëà! ìÑåããåáÖâáíà!�tó°íà!såèÖâãâåáôÑ!§óëîåÖtùtÖûïÉ†Ñ!ïÉ!¢¶íïë!îÉ!Öt!£äïÖtà!
£É°åãåÜtè!

´ëîûÖóâtà!u/!©èóâùëà!

+,,V! §óâïÖtùtèãçáëà!
´ëîûÖóâtà!

ìÑåããåáÖâáíà!�tó°íà!såèÖâãâåáôÑ!§óëîåÖtùtÖûïÉ†Ñ!ïÉ!¢¶íïë!îÉ!Öt!£äïÖtà!
£É°åãåÜtè!

´ëîûÖóâtà!u/!©èóâùëà!

+,,V! §åóåãçîétèà!
}ÑåïÖçïâtà!

}ÑçéÖèêë!≠óå°âátò!úÉóâÆçããtÑÖtà!§óûïÖë!áåâ!úótïåóîtñû!©tñâïîâátò!
úóäÆãÉ™ëà!såòã†Ñ!!

´ëîûÖóâtà!u/!©èóâùëà!

+,,V! ©íÑëA!}ó¶tÑÖÜå! ¢Öå¨îäà!ÉîétóÉèîåÖtáâÆ†ÖÜ†Ñf!åéä!ùëîäïâå!ïÉ!âùâ†Öâáû!Ééâ¶ÉÜóëïëK!
É°åóîtñû!ïÖt!ãâîçÑâ!Ötè!úÉâóåâç!

§åóÜãåtà!s/!•åóåòÖëà!

+,,Z! uåïÜãÉâtà!uåïâãÉÜtè! �tÑÖíãt!úótïtîtÜ†ïëà!∂nì!ìîétóÉèîåÖtáâÆ†ÖÜ†Ñ!ïÉ!¥ÉóîåÖâátòà!¢Öå¨îtòà!K!
£åÖåïáÉèû!�tÑÖíãtè!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,Z! Ø†ïû°!úåéåñÉ†óñÜtè! �tÑÖíãt!úótïtîtÜ†ïëà!∂nì!ìîétóÉèîåÖtáâÆ†ÖÜ†Ñ!ïÉ!¥ÉóîåÖâátòà!¢Öå¨îtòà!K!
ü!öÉ†óëÖâáû!úótïíññâïë!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,Z! Ø†çÑÑëà!≠âåÑÑåáäétèãtà! ì£¥Ø�ü¢ü!c!}úß´ß§ü!õØ¢£ß∞f!£óâÖûóâå!}étùt¶ûà!õÜïátè!ïÖtÑ!¥tîíå!Öëà!
}ï°çãÉâåà!H¥Éò¶tà!uI!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,Z! ´ëîûÖóâtà!utòótà! ì£¥Ø�ü¢ü!c!}úß´ß§ü!õØ¢£ß∞f!ìáÖÜîëïë!õ≤ïátè!îÉ!ì°åóîtñû!ïÖtÑ!ìããëÑâáä!
öåããçïât!§ôót!H¥Éò¶tà!}I!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,Z! úåéåÑùóítè!Ø†çÑÑëà! úótïtîtÜ†ïë!Öëà!ìéâÆåÖâáûà!£ÜÑëïëà!éótà!áåâ!åéä!Ötè!©âîíÑå!©åèóÜtèf!
¢èÑùèåïîíÑÉà!�ÉÖå°tóíà!K!ìÑÑtâãtñâáä!�tÑÖíãt!H¥Éò¶tà!}I!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,Z! uåïÜãÉâtè!Ø†çÑÑëà! úótïtîtÜ†ïë!Öëà!ìéâÆåÖâáûà!£ÜÑëïëà!éótà!áåâ!åéä!Ötè!©âîíÑå!©åèóÜtèf!
¢èÑùèåïîíÑÉà!�ÉÖå°tóíà!K!∞étãtñâïÖâáä!�tÑÖíãt!H¥Éò¶tà!uI!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,Z! üãâçùëà!uåïÜãëà! }ÑçéÖèêë!c!´âÉóÉòÑëïë!uçïëà!´ÉùtîíÑ†Ñ!ñâå!såèÖâáç!}Öè¶ûîåÖåf!¢ÖåÖâïÖâáû!
�ÉãíÖë!úåóåîíÖó†Ñ!Ö†Ñ!öåãåïïÜ†Ñ!�ÉÖå°tóôÑ!áåâ!Ötè!}Ñ¨óôéâÑtè!
úåóçñtÑÖå!

´ëîûÖóâtà!u/!©èóâùëà!

+,,Z! £tèÖïtòátè!ìèñÉÑÜå! ìáÖÜîëïë!ùåÑÉâtãëéÖâáûà!âáåÑäÖëÖåà!éãtâtáÖëÖôÑ!áåâ!éâïÖ†Öâátò!áâÑùòÑtè!
Öóåéí±ëà!l!ë!éÉóÜéÖ†ïë!Ö†Ñ!C.D4Be3!F5>;!C.22B324!

´ëîûÖóâtà!u/!©èóâùëà!

+,,Z! ∑òïÖóå!}ãíáå! ¢òñ¶ótÑÉà!îtó°íà!¶óëîåÖtùtÖûïÉ†Ñ/!�ÉãíÖë!éÉóÜéÖ†ïëà!¶óëîåÖtùäÖëïëà!
[3J3<1![.22B324!

´ëîûÖóâtà!u/!©èóâùëà!

+,,Z! ¥tèóãtòéëà!uåïÜãëà! �å¨ëîåÖâáû!�tÑÖÉãtétÜëïë!áåâ!ìéÜãèïë!Ötè!úótÆãûîåÖtà!´ótîtãäñëïëà!
ß¶ëîçÖ†Ñ!îÉ!£íóùë!

´ëîûÖóâtà!u/!©èóâùëà!

+,,Z! ∂èñÉÖçáëà!´ëîûÖóëà! ´âå¶ÉÜóëïë!£óÜïÉ†Ñ!ïÖëÑ!ìîétóâáû!såèÖâãÜå/!¢èï¶íÖâïë!îÉ!ÖtÑ!£ôùâáå!
}ï°åãtòà!´âå¶ÉÜóëïëà!HR'#I!áåâ!ÖtÑ!´âÉ¨Ñû!£ôùâáå!}ï°åãÉÜåà!úãtÜ†Ñ!áåâ!
©âîÉÑâáôÑ!ìñáåÖåïÖçïÉ†Ñ!HR'W'I!

´ëîûÖóâtà!u/!©èóâùëà!

+,,Z! }¨åÑåïâçùtè!ìãíÑë! úåóåñ†ñâáäÖëÖå!såèéëñÉÜtè/!´âå¶ÉÜóëïë!ìéâ¶Éâóëïâåáûà!ìéÜùtïëà! ´ëîûÖóâtà!u/!©èóâùëà!

+,,Z! }óîåáäããåà!}ãíêåÑùótà! }ÑçéÖèêëA!§óûïëA!áåâ!}êâtétÜëïë!üãÉáÖótÑâátò!ìó†ÖëîåÖtãtñÜtè!
´âÉóÉòÑëïëà!≠Ñôïëà!ïÖë!såèéëñâáû!uâtîë¶åÑÜå!

´ëîûÖóâtà!u/!©èóâùëà!

+,,Z! ¢¶Ü±å!}ññÉãâáû! ¢¶íïë!såèÖâãâåáôÑ!úåóåñôñ†Ñ!áåâ!ìêíãâêëà!ìéâéíùtè!såòã†Ñ! ´ëîûÖóâtà!u/!©èóâùëà!

+,,Z! útãèáçóétèA!§óûïÖtà! ü!éótï°tóç!Ötè!W821!'1.13![8<128>!ïÖë!ùâÉ¨Ñû!ÑåèÖâãÜåf!tâ!éåóåÖëóûïÉâàK!
ÉããÉÜ™Éâà!ïÖå!éãtÜå!åéä!Ötèà!Éãíñ¶tèà!W'[!

§åóÜãåtà!s/!•åóåòÖëà!

+,,Z! úåÑåñâôÖtèA!¢çÆÆåà! ü!£èéóâåáû!ÑåèÖâãÜå!îÉÖç!ÖëÑ!íÑÖåêë!Öëà!£òéótè!ïÖëÑ!ìèó†éå≤áû!ìÑ†ïë! §åóÜãåtà!s/!•åóåòÖëà!

+,,a! ®åñtóåÜtà!≠Éôóñâtà! �ÉãíÖë!Ötè!£äïÖtèà!}ÑÖâîÉÖôéâïëà!úÉÖóÉãåâtáëãÜù†Ñ!ïÖtÑ!ìããåùâáä!§ôót! sâáäãåtà!ú/!uÉÑÖÜátà!

+,,a! ¢òótà!§óûïÖtà! �ÉãíÖë!såèÖâáôÑ!}Öè¶ëîçÖ†Ñ!�íï†!´âáÖò†Ñ!úÜïÖëà!K!¥Éò¶tà!}f!�tÑÖíãt!
úótïçóåêëà!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,a! úåéåîâ¶çãëà!≠Éôóñâtà! �ÉãíÖë!såèÖâáôÑ!}Öè¶ëîçÖ†Ñ!�íï†!´âáÖò†Ñ!úÜïÖëà!K!¥Éò¶tà!]f!�tÑÖíãt!
¢òñáótèïëà!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,a! £tÑÖäóëà!úåÑåñâôÖëà! ´âå¶ÉÜóâïë!©èîçÖ†Ñ!ïÖå!úãtÜå! sâáäãåtà!ú/!uÉÑÖÜátà!

+,,a! £tóóäà!£†ÑïÖåÑÖÜÑtà! �tÑÖíãt!¥ò¶ëàn≠ûóåÑïëà!£ëãÜù†Ñ!úÉÖóÉãåÜtè!¥Éò¶tà!}! sâáäãåtà!ú/!uÉÑÖÜátà!

+,,a! §åÖ±ëá†ÑïÖåÑÖÜÑtè!! �tÑÖíãt!¥ò¶ëàn≠ûóåÑïëà!£ëãÜù†Ñ!úÉÖóÉãåÜtè!¥Éò¶tà!]! sâáäãåtà!ú/!uÉÑÖÜátà!

+,,a! }ùåîåÑÖÜùëà!≠Éôóñâtà! �ÉãíÖë!Ö†Ñ!ÉéâéÖôïÉ†Ñ!åéä!Öë!ùâåóótû!èñótétâëîíÑtè!°èïâátò!åÉóÜtè!åéä!
èñóåÉóât°äóå!ïáç°ë!

sâáäãåtà!ú/!uÉÑÖÜátà!
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+,,a! �éåãåtòóåà!Ø†çÑÑëà! }ÑçéÖèêë!áåâ!É°åóîtñû!îtÑÖíãtè!åéä!Öë!ùâåóótû!èñótétâëîíÑtè!°èïâátò!
åÉóÜtè!åéä!èñóåÉóât°äóå!ïáç°ë!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,a! ¢Öí°åÑtà!≠åÆóçà! �ÉãíÖÉà!ïátéâîäÖëÖåà!ñóåîîôÑ!£óûÖëà! ´ëîûÖóâtà!u/!©èóâùëà!

+,,a! �éç¶tà!}óëà! ¢ÖóåÖëñâáû!´âåéóåñîçÖÉèïëà!såèÖâãâåáôÑ!úåóåñôñ†Ñ!îÉ!§óûïë!¥É¶ÑëÖôÑ!
sÉèó†ÑâáôÑ!´âáÖò†Ñ!

´ëîûÖóâtà!u/!©èóâùëà!

+,,\! }ïëîtîòÖëà!Ø†çÑÑëà! �É¨tùtãtñÜÉà!£åÖåñóå°ûàA!úåóåátãtò¨ëïëà!áåâ!}Ñçãèïëà!©ÉâÖtèóñâáôÑ!
´ÉùtîíÑ†Ñ!úãtÜ†Ñ!†à!�íÖót!uÉãÖÜ†ïëà!Öëà!}ï°çãÉâåà!K!ì°åóîtñû!ïÉ!�ÉãíÖë!
úÉóÜéÖ†ïëà!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,\! õåîåÑÖçÑëà!üãÜåà! ¢Ötâ¶ÉÜå!ñâå!ÖëÑ!}ããëãÉéÜùóåïë!såèÖâãÜåà!áåâ!£ãâîåÖâáôÑ!}ããåñôÑ! sâáäãåtà!ú/!uÉÑÖÜátà!

+,,\! ∑ëóäà!}ÑåïÖçïâtà! Q3M3>8DJ3<1!8:!P3F!(DD>BC.1B8<!:82!193!(44B41.<C3!8:!'.:316!R<4D3C1B8<4! sâáäãåtà!ú/!uÉÑÖÜátà!

+,,\! �ÉÖåêçà!úíÖótà! }ÑçéÖèêë!îÉãíÖëà!ñâå!ÖëÑ!åétÖÜîëïë!åéÉâãôÑ!îÉ!¶óûïë!ïÖtâ¶ÉÜ†Ñ!åéä!Öë!
¨É†óÜå!éåâñÑÜ†Ñ!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,\! ¢áåÆçóåà!úåÑåñâôÖëà! §ëîâáíà!áëãÜùÉà!åéä!Öâà!¨åãçïïâÉà!îÉÖå°tóíàf!ì°åóîtñû!ïÖtÑ!ìããåùâáä!
¨åãçïïât!¶ôót!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,\! ¢éèóÜù†Ñ!´âtÑòïâtà!
�çóñåóëà!

ìâïåñ†ñû!ïÖëÑ!åÑÖÜãë™ë!Ötè!óÜïátè!îÉ!¶óûïë!ùâåñóåîîçÖ†Ñ!Ééâóótûà! sâáäãåtà!ú/!uÉÑÖÜátà!

+,,\! ¢Öí°åÑtà!¥±åÖ±çáëà! }Ñçãèïë!ïÉÑåóÜ†Ñ!K!óÜïátè!ñâå!Öë!îÉãíÖë!Öëà!åï°çãÉâåà!K!ì°åóîtñû!ïÖë!
Æâtîë¶åÑÜå!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,,\! §óûïÖtè!sÜátà! }Ñçãèïë!Ötè!∂åâÑtîíÑtè!Öëà!}ÑåîtÑûà!Ö†Ñ!úãtÜ†Ñ!íê†!åéä!Öå!©âîçÑâå!áåâ!ë!
ìéÜùóåïû!Ötè!ïÖëÑ!såèãåñtóç!

´ëîûÖóâtà!u/!©èóâùëà!

+,,\! £åóåñâçÑÑëà!sÜátà! }êâtãäñëïë!såèÖâãâåáôÑ!ìéÉÑùòïÉ†Ñ!ïÉ!úãtÜå!�âáótò!�Éñí¨tèà! ´ëîûÖóâtà!u/!©èóâùëà!

+,,\! (541B<!Q8<.>?! �ÉãíÖë!¢átéâîäÖëÖåà!îÉÖåêò!úãtÜ†Ñ!"Wb!áåâ!"Xb!ïÖë!¢òñ¶ótÑë!såèÖâãÜå! ´ëîûÖóâtà!u/!©èóâùëà!

+,,\! ¥ïâtòîåà!uåññíãëà! �ÉãíÖë!Öëà!}ñtóçà!úãtÜ†Ñ!∂tóÖÜtè!§òùëÑ/!¥ÉãÉèÖåÜÉà!ìêÉãÜêÉâà/! ´ëîûÖóâtà!u/!©èóâùëà!

+,,\! ´åãí±âtè!¢t°Üå! ¢ÖóåÖëñâáû!´âåéóåñîçÖÉèïëà!såèÖâãâåáôÑ!úåóåñôñ†Ñ!îÉ!§óûïë!¥É¶ÑëÖôÑ!
sÉèó†ÑâáôÑ!´âáÖò†Ñ!ïÉ!uóå¶èéóä¨Éïît!áåâ!�åáótéóä¨Éïît!ßóÜ±tÑÖå!

´ëîûÖóâtà!u/!©èóâùëà!

+,-,! Ø†çÑÑå!≠ÉÑëátîïÜùtè! ´âÉóÉòÑëïë!Ötè!ìéâ¶Éâóëïâåátò!ìéâéíùtè!ñâå!ÖëÑ!åÑÖâîÉÖôéâïë!
éÉÖóÉãåâtáëãÜù†Ñ!îÉ!¶óûïë!étãèéóåáÖtóâáôÑ!îtÑÖíã†Ñ!ÉÑä™Éâ!Öëà!
áåÖåïáÉèûà!Ötè!éÉÖóÉãåâåñ†ñtò!�étèóñáçàK}ãÉêåÑùótòétãë!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! Ø†çÑÑëà!≠âåÑÑäétèãtà! ìáÖÜîëïë!áåâ!åêâtãäñëïë!átâÑ†Ñâátò!óÜïátè!ïÖë!ÑåèÖâãÜå/!ì°åóîtñû!ïÖtÑ!
ÉããëÑâáä!¨åãçïïât!¶ôót!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! ¢éèóâùtòãå!sçóñtè! }Ñåáòáã†ïë!úãtÜ†Ñf!úóåáÖâáíàA!©û™ë!}ét°çïÉ†Ñ!áåâ!}étÖÉãíïîåÖå! sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! £†ÑïÖåÑÖÜÑtà!ßâátÑäîtè! ¢ÖåÖâïÖâáû!}Ñçãèïë!såèÖâáôÑ!}Öè¶ëîçÖ†Ñ!úèóáåñâçànìáóûêëà!ïÖtÑ!
úåñáäïîât!¢Öäãt!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! ≠Éôóñâtà!£åóçùëîåà! *3>B.FB>B16!.<.>64B4nJ.DDB<@!:82!J.2B<3!M3443>4f!2345>14!.<?!C8<C>54B8<4! sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! }ãíêåÑùótà!©ÉÆåÑÖûà! õèîtèãáûïÉâà!úãtÜ†Ñf!�ÉãíÖëA!úóåáÖâáíà!áåâ!}étÖÉãíïîåÖå! sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! sâáäãåtà!}óñèótò! }éçÑÖãëïë!úÉÖóÉãåâtÉâùôÑ!åéä!såèçñâå!K!öÉ†óÜåA!�í¨tùtâ!áåâ!úóåáÖâáû!
ì°åóîtñû!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! sâáäãåtà!uçñâåà! (!].634B.<!X31=82;!(DD>BC.1B8<!:82!193!W23?BC1B8<!8:!%5J.<!N.1B@53!B<!193!#.2B<3!
R<?54126!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! �åóÜÑtà!¢åóåÑÖûà! ì°åóîtñû!ñâå!Öë!�ÉÜ†ïë!Ö†Ñ!}íóâ†Ñ!ìáétîéôÑ!´âtêÉâùÜtè!Ötè!µÑ¨óåáå!åéä!
Öå!úãtÜå!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! öÉäù†ótà!©tñt¨íÖëà! }Ñçãèïë!Ötè!}Ñ¨óôéâÑtè!úåóçñtÑÖå!ñâå!Öâà!�ëK¥É¶Ñâáíà!´ÉêâäÖëÖÉà!ïÖë!
såèÖâãÜå!K!�ÉãíÖë!ïÉ!∏ããëÑÉà!}êâ†îåÖâátòà!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,-,! £tÑÖåêçáëà!≠âôóñtà! �tÑÖÉãtétÜëïë!Öëà!Ñåèãåñtóçà!êëótò!°tóÖÜtè!îÉ!¶óûïë!ÖÉ¶ÑëÖôÑ!
ÑÉèó†ÑâáôÑ!ùâáÖò†Ñ!ãåîÆçÑtÑÖåà!èé7ä™âÑ!ÉéâéãítÑ!îåáóttâátÑtîâátòà!
éåóçñtÑÖÉà!

´ëîûÖóâtà!u/!©èóâùëà!

+,-,! £tããâåóçáë!�åóÜå!
}ññÉãâáû!

}êâtãäñëïë!Öëà!�É¨äùtè!Öëà!¥É¶Ñâáûà!}Ñçãèïëà!ïÖëÑ!úÉóÜéÖ†ïë!�ÉÖt¶ôÑ!
såèÖâãâåáôÑ!áåâ!�ÉÖå°tóâáôÑ!ìÖåâóÉâôÑ!ìâïëñîíÑ†Ñ!ïÉ!§óëîåÖâïÖûóâå!

´ëîûÖóâtà!u/!©èóâùëà!

+,-,! uåóÉãçà!´ëîûÖóëà! ìòóÉïë!Öëà!®ûÖëïëà!ñâå!öåãçïïâÉà!�ÉÖå°tóâáíà!∞éëóÉïÜÉà!îíï†!¥É¶ÑâáôÑ!
ìóÉèÑëÖâáûà!�É¨tùtãtñÜåà!

´ëîûÖóâtà!u/!©èóâùëà!
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+,-,! sâátãçtè!£†ÑïÖåÑÖÜÑtà! �tÑÖÉãtétÜëïë!såèãåñtóçà!îÉ!ÖëÑ!öÉ†óÜtè!Ötè!§çtèà! ´ëîûÖóâtà!u/!©èóâùëà!

+,-,! úåéåá†ÑïÖåÑÖÜÑtèA!
§óûïÖtà!

ü!Ñíå!ïòîÆåïë!Ötè!Ø�ß!áåâ!ë!ÉéÜùóåïû!Öëà!ïÖtÑ!áãçùt!åÑåáòáã†ïëà!éãtÜ†Ñ! §åóÜãåtà!s/!•åóåòÖëà!

+,-,! ≠É†óñäétèãtàA!}ÑÖôÑâtà! uÉãÖâïÖtétÜëïë!ùâáÖòtè!çñtÑëà!ñóåîîûà! §åóÜãåtà!s/!•åóåòÖëà!

+,-,! úíÖïâtèA!�åóâçÑÑå! �ÉãíÖë!ïátéâîäÖëÖåà!Ñítè!ãâîíÑå!�èáäÑtè! §åóÜãåtà!s/!•åóåòÖëà!

+,-,! �åèóäñâåÑÑëàA!uåïÜãÉâtà! uÉãÖâïÖtétÜëïë!Öëà!ïÉâóçà!éótïäóîâïëà!éãtÜ†Ñ!áåâ!Öëà!ÖåêâÑäîëïëà!Ö†Ñ!
ñÉóåÑtñÉ°èóôÑ!ïÉ!C8<1.B<32!132JB<.>!

§åóÜãåtà!s/!•åóåòÖëà!

+,-,! sÖçóÖïâåA!ßãñå! uÉãÖâïÖtétÜëïë!éótïäóîâïëà!áåâ!°tóÖtÉá°äóÖ†ïëà!ïÉ!C8<1.B<32!132JB<.>! §åóÜãåtà!s/!•åóåòÖëà!

+,--! £†ÑïÖåÑÖÜÑtà!
sâátãå≥ùëà!

¥É¶ÑtãtñÜÉà!}Ñâ¶ÑÉòïëà!áåâ!ìÑÖtéâïîtò!}Öäî†Ñ!ïÉ!£ótèå±âÉóäéãtâå! sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! }ãíêåÑùótà!£t≤îÖ±äñãtè! }Ñçãèïë!ÖÉ¶ÑâáôÑ!ÉóñåïâôÑ!áåâ!îÉ¨tùtãtñâôÑ!ÑåèåñâåÜóÉïëà!ïÉ!Æè¨âïîíÑå!
éãtÜå!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! }Ñùóíåà!}ÑùóâÖïäétèãtà! }Ñçãèïë!åÖè¶ëîçÖ†Ñ!Ñåèïâéãt≥åà!ïÖt!}âñåÜt!úíãåñtà! sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! £†ÑïÖåÑÖÜÑtà!©tò±ëà! �ÉãíÖë!óÜïátè!ñâå!Ñåèçñâå!ïÖëÑ!ìããçùå! sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! üãÜåà!uåãïçîëà! �ÉãíÖë!¢átéâîäÖëÖåà!ñâå!ÖëÑ!£åÖåïáÉèû!�åóÜÑåà!ïÖt!sëïÜ!Öëà!¢òîëà! sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! ìâóûÑë!≠óëñtóÜtè! }ÑçéÖèêëîtÑÖíãtè!ñâå!ÖëÑ!ÉáÖÜîëïë!éåóåñ†ñûà!åétÆãûÖ†Ñ!étè!éótáòéÖtèÑ!
åéä!Öâà!Ééâ¶ÉâóûïÉâà!åÑÖâîÉÖôéâïëà!éÉÖóÉãåâtáëãÜù†Ñ!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! úåÑåñâôÖëà!¢†Öûóåãëà! úâ¨åÑt¨É†óëÖâáû!îÉãíÖë!ùâåóótôÑ!éÉÖóÉãåÜtè!åéä!´n∑f!útïäÖëÖÉà!c!£äïÖtà! sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! §óûïÖtà!§óèïåèñûà! �ÉãíÖë!áåâ!åÑçãèïë!åÖè¶ëîçÖ†Ñ!éãtÜ†Ñ!Öòétè!≠ÉÑâátò!∂tóÖÜtè! sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! úåÑåñçáëàK
úåÑåñäétèãtà!
§åóçãåîétà!

}étñóå°û!åíóâ†Ñ!ÉáétîéôÑ!åéä!éãtÜåf!åÑçãèïë!îtÑÖíãtè!ñâå!Öt!ÑëïÜ!Öëà!
¢åÑÖtóÜÑëà!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! ≠Éóçïâîtà!£t°âÑçà! ìáÖÜîëïë!Öëà!påêÜåàp!óòéåÑïëà!åéä!éÉÖóÉãåâtáëãÜùÉà!ïÖâà!ÉããëÑâáíà!¨çãåïïÉàf!
É°åóîtñû!Öëà!îÉ¨äùtè!èét¨ÉÖâáûà!åêâtãäñëïëà!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,--! ¢ÖÉóñÜtè!¢Öí°åÑtà! úótïtîtÜ†ïë!Öëà!ïèîéÉóâ°tóçà!ÑåèÖâãâåáôÑ!îÉÖt¶ôÑ!áåâ!ÉòóÉïë!åétùtÖâátò!
îÉÖôétè!îÉ!¶óûïë!Öëà!îÉ¨tùtãtñÜåà!Öëà!≠ÉÑâáÉèîíÑëà!}èÖtéåãÜÑùótîtè!
ìÖÉótïáÉùåïÖâáäÖëÖåà!∞éä!¢èÑ¨ûáÉà!Hb(*[%I!

´ëîûÖóâtà!u/!©èóâùëà!

+,--! �éåóçÖïåà!¢Öí°åÑtà! uíãÖâïÖtà!¢èÑùèåïîäà!¥É¶ÑtãtñâôÑ!étè!�ÉâôÑtèÑ!Öt!£äïÖtà!áåâ!ÖëÑ!ìáétîéû!
£åèïåÉóÜ†Ñ!åéä!úãtÜå!

´ëîûÖóâtà!u/!©èóâùëà!

+,--! �íóñtà!}ÑÖôÑâtà! �ÉãíÖë!Öëà!¢¶ÉÖâáûà!}étùtÖâáäÖëÖåà!ìããëÑâáôÑ!såèÖâãâåáôÑ!ìÖåâóÉâôÑ! ´ëîûÖóâtà!u/!©èóâùëà!

+,--! £åÖ±tèóäà!sâáäãåtà! ìéÜùóåïë!¥âîôÑ!úÉÖóÉãåÜtè!áåâ!ØïtÖâîâôÑ!ïÖë!såèãåñtóç!úãtÜ†Ñ!∂tóÖÜtè!
§òùëÑ!H∞ñótò!l!∑ëótòI!

´ëîûÖóâtà!u/!©èóâùëà!

+,--! ´åãí±âtà!Ø†çÑÑëà! §óëîåÖâïÖûóâå!õòé†Ñ!áåâ!∞étãtñâïîäà!§óëîåÖtéâïÖ†ÖâáôÑ!�tÑçù†Ñ!îÉ!
¢Öä¶t!ÖëÑ!�ÉÜ†ïë!ìáétîéôÑ!õòé†Ñ!åéä!úãtÜå!

´ëîûÖóâtà!u/!©èóâùëà!

+,--! }ÑùótèÖïäétèãtà!}/! ¢ÖóåÖëñâáû!uíãÖâïÖëà!úótîû¨Éâåà!úÉÖóÉãåâtÉâùôÑ!úãtÜ†Ñ! ´ëîûÖóâtà!u/!©èóâùëà!

+,--! úåéåñâåÑÑäétèãtà!
£ôïÖåà!

�ÉãíÖë!¢átéâîäÖëÖåà!såèéëñtÉéâïáÉèåïÖâáûà!�tÑçùåà!áåâ!§ôótè!∂òãåêëà!
¢áå°ôÑ!}Ñå™è¶ûà!

´ëîûÖóâtà!u/!©èóâùëà!

+,--! £tèãtòóëà!£†ÑïÖåÑÖÜÑtà! ¢èñáóâÖâáû!}êâtãäñëïë!}ãèïÜù†Ñ!�ÉÖå°tóçà!úót≤äÑÖ†Ñ! ´ëîûÖóâtà!u/!©èóâùëà!

+,--! ´óçátà!£†ÑïÖåÑÖÜÑtà! �ÉãíÖë!áåâ!}êâtãäñëïë!Öëà!såèÖâãâåáûà!¢èïÖçùåà!H#.2B1BJ3![>54132I!Öëà!
¢åñáçëà!H£ÜÑåI!

´ëîûÖóâtà!u/!©èóâùëà!

+,--! ¢ÖåîåÖtétòãtèA!ìâóûÑë! ìéÜùóåïë!áåÑtÑâïîôÑ!ñâå!ÖëÑ!áãâîåÖâáû!åããåñûf!ÉáÖÜîëïë!îÉÖåÖäéâïëà!°tóÖÜtè!
ïÉ!çããå!îÉÖå°tóâáç!îíïå!

§åóÜãåtà!s/!•åóåòÖëà!

+,--! úåéåáôïÖåàA!≠Éôóñâtà! ´ÉÜáÖëà!¢¶ÉùÜåïëà!ìÑÉóñÉâåáûà!}étùtÖâáäÖëÖåà!H&&QRI! §åóÜãåtà!s/!•åóåòÖëà!

+,--! õtùÜÖëàA!ìèçññÉãtà! }étÖÜîëïë!ÉáétîéôÑ![O+!ïÉ!ïÖå¨îä!ÉîétóÉèîåÖtáâÆ†ÖÜ†Ñ! §åóÜãåtà!s/!•åóåòÖëà!

+,-+! ´ëîûÖóâtà!¢Öåòótè! úäÑÖâïë!èétÆóè¶Ü†Ñ!áåã†ùÜ†ÑA!t!ïÖäãtàA!ë!ùâåùâáåïÜå!áåâ!îÉãíÖë!åêâtéâïÖÜåà!
∞nu!ùâáÖòtè!îíïëà!Öçïëà!

sâáäãåtà!ú/!uÉÑÖÜátà!

+,-+! õëñäétèãtà!ötù†óûà! ´âÉóÉòÑëïë!Öëà!}étÖÉãÉïîåÖâáäÖëÖåà!§óûïëà!¥É¶ÑtãtñâôÑ!R[$!ïÖë!´âå¶ÉÜóâïë!
ì°tùâåïÖâáôÑ!}ãèïÜù†Ñ!

´ëîûÖóâtà!u/!©èóâùëà!

!! !! !! !!
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RESEARCH GRANTS AND CONTRACTS 
@A,2-VI3'2*7'!I'&W712.!1&&'(-*327(!Q4!XGMO!3'7!./&>*!-*!Q&,(L!
YAQ1&*2'312.!3*(!.?3,,!I'&W712.!*&2!-*1,A(7(!-*!,-.2L!
G&23,!%A*(-*+!/3*(,7(!:-3!XGMO!D@GZ!3Q&A2!=<!?-,,-&*!7A'&.!"*&?-*3,!:3,A75L!
G&23,!%A*(-*+!2&!XGMO!D@GZ!3Q&A2![!?-,,-&*!7A'&.!"*&?-*3,!:3,A75L!
!

-/ h(?M.<C3?! $3C9<8>8@6! 18! OD1BJBe3! #.<D8=32! O<F8.2?! '9BD4K! ($O#O'! D28m3C1i! HN3F25.26! -\\+K! OC18F32! -\\UI/!
[8JJB44B8<!8:!&528D3.<![8JJ5<B1B34A!QB23C182.13!b3<32.>!:82!$2.<4D821!K!&)*&$!W28@2.JJ3!HJ5>1BKD.21<32!D28m3C1A!
Q']!N322B34!"3.?32I/!

+/ hb233;! [8.41.>! '9BDDB<@f! '1.154AW284D3C14A! .<?! R<M341J3<1! ODD8215<B1B34i! HY.<5.26! K! Q3C3JF32! -\\TI/! %3>>3<BC!
R<?5412B.>!Q3M3>8DJ3<1!].<;!H&$](I/!

T/ h(! Q3CB4B8<! '5DD821! '6413J! :82! N.41! OB>! 'DB>>! *34D8<43i! HY.<5.26! -\\UK! Q3C3JF32! -\\_I/! b3<32.>! '3C231.2B.1! 8:!
*343.2C9!.<?!$3C9<8>8@6!Hbb&$I/!

U/ h$3C9<8>8@BC.>!.<?!%5J.<!(4D3C14!8:!#.2B1BJ3!&::BCB3<C6!.<?!'.:316! K!$%(#&'!D28m3C1i! HOC18F32!-\\UK!'3D13JF32!
-\\_I/! [8JJB44B8<! 8:! &528D3.<! [8JJ5<B1B34A! QB23C182.13! b3<32.>! :82! $2.<4D821! K! (W('! W28@2.JJ3! HJ5>1BKD.21<32!
D28m3C1A!Q']!N322B34!"3.?32I/!

_/ h(?M.<C3?!$3C9<8>8@B34! 18!OD1BJBe3!#.2B1BJ3!OD32.1B8<.>! '.:316A! R<13@2.1B8<A! .<?! R<132:.C3A! K! ($O#O'! RR! D28m3C1i!
HY.<5.26!-\\VK!Q3C3JF32!-\\aI/![8JJB44B8<!8:!&528D3.<![8JJ5<B1B34A!QB23C182.13!b3<32.>!:82!$2.<4D821!K$2.<4D821!
*343.2C9!W28@2.JJ3!HJ5>1BKD.21<32!D28m3C1A!Q']!N322B34!"3.?32I/!

V/ h'.:316! 8:! '9BDDB<@! B<! [8.41.>!P.1324K! '(N&[O! W28m3C1i! HY.<5.26! -\\VK! Q3C3JF32! -\\ZI/! [8JJB44B8<! 8:! &528D3.<!
[8JJ5<B1B34A!QB23C182.13!b3<32.>! :82! $2.<4D821! K$2.<4D821! *343.2C9!W28@2.JJ3! HJ5>1BKD.21<32! D28m3C1A!Q31!X824;3!
`32B1.4!"3.?32I/!

BC D&3E=57E@:! (3E236@27@6F! +85E3263G! #E6785! 85! (=826?3@! (=7>>75HFI! -J;53! KLLMN! "@2E=! OPPP.C! ! +8<<7??785! 89!
';28>3@5!+8<<;57673?F!Q723E682@63!R3532@:!982!&2@5?>826!N&2@5?>826!$3?3@2E=!128H2@<<3!-<;:67N>@26532!>28S3E6F!
/&T#!U3@G32F!VC/C!1?@2@967?!+85?8267;<!"@5@H32.C!

a/ hQ3J8<412.1824! :82! R<13@2.13?! '9BD! [8<128>K! QR'[! D28m3C1Ai! HOC18F32! -\\VK! (D2B>! -\\ZI! [8JJB44B8<! 8:! &528D3.<!
[8JJ5<B1B34A! QB23C182.13! b3<32.>! :82! $2.<4D821! K$2.<4D821! *343.2C9! W28@2.JJ3! HJ5>1BKD.21<32! D28m3C1A! 'C.<?>B<34!
"3.?32I/!

\/ hQ3J8<412.1824! :82! R<13@2.13?! '9BD! [8<128>K! QR'[! RRn($O#O'! RRR! D28m3C1Ai! HN3F25.26! -\\aK! Q3C3JF32! -\\\I!
[8JJB44B8<! 8:! &528D3.<! [8JJ5<B1B34A! QB23C182.13! b3<32.>! :82! $2.<4D821! K$2.<4D821! *343.2C9! W28@2.JJ3! HJ5>1BK
D.21<32!D28m3C1A!'C.<?>B<34!"3.?32I/!

-,/ h'.:316!8:!'9BDDB<@! B<![8.41.>!P.1324K!'(N&[O!RR!W28m3C1i! HY.<5.26!-\\aK!Q3C3JF32!-\\\I/![8JJB44B8<!8:!&528D3.<!
[8JJ5<B1B34A!QB23C182.13!b3<32.>! :82! $2.<4D821! K$2.<4D821! *343.2C9!W28@2.JJ3! HJ5>1BKD.21<32! D28m3C1A!Q31!X824;3!
`32B1.4!"3.?32I/!

--/ hW28J81B8<!8:!'982143.!'9BDDB<@!.<?!R<>.<?!P.132=.6!$2.<4D821!F6!193!543!8:!#8?32<!$3>3J.1BC4!l!W*O'R$!D28m3C1i!
HY.<5.26!-\\aKQ3C3JF32!-\\\I/![8JJB44B8<!8:!&528D3.<![8JJ5<B1B34A!QB23C182.13!b3<32.>! :82!$2.<4D821! K$2.<4D821!
*343.2C9!W28@2.JJ3!HJ5>1BKD.21<32!D28m3C1A!N23B3!%.<4341.?1!]23J3<!"3.?32I/!

-+/ h(?M.<C3?! $3C9<8>8@6! 18!OD1BJBe3!#.2B1BJ3!OD32.1B8<.>! '.:316f! R<13>>B@3<1! `3443>! l! ($O#O'! R`! D28m3C1i! HY.<5.26!
+,,,KQ3C3JF32!+,,+I/![8JJB44B8<!8:!&528D3.<![8JJ5<B1B34A!QB23C182.13!b3<32.>!:82!$2.<4D821!K$2.<4D821!*343.2C9!
W28@2.JJ3!HJ5>1BKD.21<32!D28m3C1A!"3.?32f!Q.<B49!#.2B1BJ3!R<41B1B1513I/!

-T/ h(??3?!`.>53!X31=82;![8<C32<B<@!&528D3.<!'9BDDB<@!l!(Q`(X[&'!D28m3C1i!H(D2B>!+,,,K#.2C9!+,,TI/![8JJB44B8<!8:!
&528D3.<! [8JJ5<B1B34A! QB23C182.13! b3<32.>! :82! $2.<4D821! K$2.<4D821! *343.2C9! W28@2.JJ3! HJ5>1BKD.21<32! D28m3C1A!
"3.?32f!]#$!#522.6!N3<18<!&?8<!"B??B.2?!`B<C3!"BJB13?I/!

-U/ h$93J.1BC! X31=82;! 8<! #.2B1BJ3! '.:316! l! $%&#&'! D28m3C1i! H#.6! +,,,K(D2B>! +,,TI/! [8JJB44B8<! 8:! &528D3.<!
[8JJ5<B1B34A!QB23C182.13!b3<32.>! :82!$2.<4D821! K$2.<4D821!*343.2C9!W28@2.JJ3! HJ5>1BKD.21<32!D28m3C1A!"3.?32f!Q31!
X824;3!`32B1.4I/!
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