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Curriculum Vitæ
 

Informazioni
personali

Nome GAGLIARDO Cesare
Indirizzo Via dei Nebrodi, 82 -  ( )90146 - Palermo PA
Telefono 0917835365

Fax 091222800
E-mail cesare.gagliardo@gmail.com

Cittadinanza ITA
Data di nascita 18/08/1979

Titoli di studio  

Data di conseguimento 02/03/2015
Titolo conseguito Dottore di ricerca

Descrizione Dottorato di Ricerca in Biomedicina e Neuroscienze - Indirizzo Neuroscienze e Disturbi
del Comportamento

Titolo della Tesi Studio di segmentazione morfovolumetrica in pazienti con declino cognitivo lieve,
malattia di Alzheimer e malattia di Parkinson

Titolo dottorato BIOMEDICINA E NEUROSCIENZE
Nome e indirizzo

istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Data di conseguimento 09/08/2011
Titolo conseguito Diploma di scuola di specializzazione

Descrizione Specializzazione in Radiodiagnostica con indirizzo Neuroradiologico.
Voto conseguito 50/50 con lode

Titolo della Tesi Grading dei gliomi cerebrali: ruolo combinato degli studi RM di perfusione e di
spettroscopia a confronto con lo studio in tecnica RM convenzionale

Nome e indirizzo
istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Data di conseguimento 26/07/2006
Titolo conseguito Laurea specialistica/magistrale

Descrizione Universitï¿½ degli Studi di Palermo
Voto conseguito 110/110 lode e menzione
Titolo della Tesi RM funzionale con sequenze di diffusione nello stroke ischemico acuto
Classe di laurea 46/S Classe delle lauree specialistiche in medicina e chirurgia

Nome e indirizzo
istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Esperienze  

Periodo 20/12/2019 - oggi
Posizione Ricercatore universitario a t.d.
Qualifica Ricercatore a t.d. - t.pieno (art. 24 c.3-a L. 240/10)

cesare.gagliardo@unipa.it

091 655 23 32 / 349 66 48 746
091 655 23 47
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Nome e indirizzo
istituzione

Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Struttura Dip. L.240/2010 Biomedicina, Neuroscienze e Diagnostica avanzata

Periodo 01/04/2019 - 31/03/2021
Posizione Cultore della materia
Qualifica Cultore della materia

Tipo di attività svolta Cultore della materia
Nome e indirizzo

istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Struttura Dip. L.240/2010 Biomedicina, Neuroscienze e Diagnostica avanzata

Periodo 16/05/2019 - 15/05/2020
Posizione Attivitï¿½ didattica
Qualifica Professore Incaricato

Tipo di attività svolta Insegnamento Scuola di Specializzazione in Fisica Medica - Neuroimmagini
Nome e indirizzo

istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Struttura Dip. L.240/2010 Fisica e Chimica - Emilio Segrï¿½

Periodo 16/04/2018 - 15/04/2020
Posizione Attivitï¿½ in campo clinico
Qualifica Dirigente medico

Tipo di attività svolta Esperto nell'esecuzione trattamenti di disordini neurologici mediante l'uso di ultrasuoni
focalizzati ad alta intensitï¿½ guidati da risonanza magnetica

Nome e indirizzo
istituzione

Azienda Ospedaliera Universitaria Policlinico "Paolo Giaccone" Palermo - Via del
Vespro, 129 - Palermo

Periodo 16/05/2018 - 15/05/2019
Posizione Attivitï¿½ didattica
Qualifica Professore Incaricato

Tipo di attività svolta Insegnamento Scuola di Specializzazione in Fisica Medica - Neuroimmagini
Nome e indirizzo

istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Struttura Dip. L.240/2010 Fisica e Chimica - Emilio Segrï¿½

Esperienza Partecipazione a progetto di ricerca
Tipo di attività svolta TRANS-FUSIMO: trial preclinico su modello suino

Nome e indirizzo
istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Struttura Dip. L.240/2010 Biopatologia e Biotecnologie Mediche ( Di.Bi.Med)

Titolo progetto Traslazione in ambito clinico di trattamenti con ultrasuoni focalizzati ad alta intensita su
organi in movimento

Tipo bando Union's Seventh Framework Programme
Anno bando 2013

Responsabile U.O. Massimo Midiri

Periodo 21/09/2016 - 20/09/2017
Posizione Assegnista di ricerca

Nome e indirizzo
istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Struttura Dip. L.240/2010 Biopatologia e Biotecnologie Mediche ( Di.Bi.Med)
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Periodo 01/07/2014 - 30/06/2015
Posizione Assegnista di ricerca

Nome e indirizzo
istituzione Universitï¿½ degli Studi di ROMA "La Sapienza" - P.zza Aldo Moro, 5 - ROMA

Struttura Dip. L.240/2010 Scienze radiologiche, oncologiche e anatomo-patologiche

Periodo 01/01/2012 - 31/12/2014
Posizione Dottorando

Tipo di attività svolta BIOMEDICINA E NEUROSCIENZE - NEUROSCIENZE E DISTURBI DEL
COMPORTAMENTO

Nome e indirizzo
istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Struttura Dip. L.240/2010 Biomedicina Sperimentale e Neuroscienze Cliniche (BioNeC)
Titolo dottorato BIOMEDICINA E NEUROSCIENZE

Periodo 01/07/2013 - 30/06/2014
Posizione Assegnista di ricerca

Nome e indirizzo
istituzione Universitï¿½ degli Studi di ROMA "La Sapienza" - P.zza Aldo Moro, 5 - ROMA

Struttura Dip. L.240/2010 Scienze radiologiche, oncologiche e anatomo-patologiche

Periodo 01/07/2012 - 30/06/2013
Posizione Assegnista di ricerca

Nome e indirizzo
istituzione Universitï¿½ degli Studi di ROMA "La Sapienza" - P.zza Aldo Moro, 5 - ROMA

Struttura Dip. L.240/2010 Scienze radiologiche, oncologiche e anatomo-patologiche

Periodo 01/08/2007 - 31/07/2011
Posizione Specializzando

Tipo di attività svolta Universitï¿½ degli Studi di Palermo
Nome e indirizzo

istituzione Universitï¿½ degli Studi di PALERMO - P.zza della Marina, 61 Pal. Steri - PALERMO

Struttura Dip. BIOTECNOLOGIE MEDICHE E MEDICINA LEGALE

Elenco dei
prodotti della

ricerca
 

 

&XWDLD�*���OD�7RQD�*���&RPHOOL�$���9HUQXFFLR�)���$JQHOOR
)���*DJOLDUGR�&���6DOYDJJLR�/���4XDUWXFFLR�1���6WXULDOH�/��
6WHIDQR�$���&DODPLD�0���$UQRQH�*���0LGLUL�0���6DOYDJJLR
*����������5DGLRPLFV�DQG�SURVWDWH�05,��&XUUHQW�UROH�DQG
IXWXUH�DSSOLFDWLRQV��-2851$/�2)�,0$*,1*��YRO�����S�
������,661����������;��GRL����������MLPDJLQJ�������

'RQ]XVR�*���0RQDVWHUR�5���&LFHUR�&��(���/XFD�$���0RVWLOH
*���*LXOLDQR�/���%DVFKL�5���&DFFDPR�0���*DJOLDUGR�&��
3DOPXFFL�6���=DSSLD�0���1LFROHWWL�$���������
1HXURDQDWRPLFDO�FKDQJHV�LQ�HDUO\�3DUNLQVRQٷV�GLVHDVH
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 ZLWK�PLOG�FRJQLWLYH�LPSDLUPHQW��D�9%0�VWXG\��WKH
3DUNLQVRQٷV�'LVHDVH�&RJQLWLYH�,PSDLUPHQW�6WXG\
�3D&R6���1(852/2*,&$/�6&,(1&(6��,661������������
GRL����������V�����������������

 

)HUDFR�3���*DJOLDUGR�&���/D�7RQD�*���%UXQR�(���'
DQJHOR
&���0DUUDOH�0���'HO�3RJJLR�$���0DODJXWL�0��&���*HUDFL�/��
%DVFKL�5���3HWUDOLD�%���0LGLUL�0���0RQDVWHUR�5���������
,PDJLQJ�RI�VXEVWDQWLD�QLJUD�LQ�SDUNLQVRQٷV�GLVHDVH��$
QDUUDWLYH�UHYLHZ��%5$,1�6&,(1&(6��YRO�����������,661�
�����������GRL����������EUDLQVFL��������

 

)HUDFR�3���3LFFLQLQL�6���*DJOLDUGR�&����������,PDJLQJ�RI
LQQHU�HDU�PDOIRUPDWLRQV��D�SULPHU�IRU�UDGLRORJLVWV��/$
5$',2/2*,$�0(',&$��,661�������������GRL�
��������V����������������]

 

*DJOLDUGR�&���&DQQHOOD�5���'
DQJHOR�&���7RLD�3���6DOYDJJLR
*���)HUDFR�3���0DUUDOH�0���,DFRSLQR�'RPHQLFR��'
DPHOLR
0���/D�7RQD�*���/D�*UXWWD�/���0LGLUL�0���������
7UDQVFUDQLDO�PDJQHWLF�UHVRQDQFH�LPDJLQJ�JXLGHG
IRFXVHG�XOWUDVRXQG�ZLWK�D�����WHVOD�VFDQQHU��$
SURVSHFWLYH�LQWUDLQGLYLGXDO�FRPSDULVRQ�VWXG\�RI
LQWUDRSHUDWLYH�LPDJLQJ��%5$,1�6&,(1&(6��YRO������S�
������,661�������������GRL����������EUDLQVFL��������

 

*DJOLDUGR�&���&DQQHOOD�5���)LORUL]]R�*���7RLD�3���6DOYDJJLR
*���&ROOXUD�*���3LJQROR�$���0DXJHUL�5���1DSROL�$��
'
DPHOLR�0���%DUWRORWWD�7��9���0DUUDOH�0���,DFRSLQR
'RPHQLFR�*HUDUGR��&DWDODQR�&���0LGLUL�0���������
3UHRSHUDWLYH�LPDJLQJ�ILQGLQJV�LQ�SDWLHQWV�XQGHUJRLQJ
WUDQVFUDQLDO�PDJQHWLF�UHVRQDQFH�LPDJLQJ�JXLGHG�IRFXVHG
XOWUDVRXQG�WKDODPRWRP\��6&,(17,),&�5(32576��YRO�����
������,661�������������GRL�
��������V�����������������

 

*LDPPDOYD�*��5���%UXQDVVR�/���&RVWDQ]R�5���3DROLQL�)��
8PDQD�*��(���6FDOLD�*���*DJOLDUGR�&���*HUDUGL�5��0��
%DVLOH�/���*UD]LDQR�)���*XOL�&���0HVVLQD�'���3LQR�0��$��
)HUDFR�3���7XPELROR�6���0LGLUL�0���,DFRSLQR�'���0DXJHUL
5����������%UDLQ�PDSSLQJ�DLGHG�VXSUDWRWDO�UHVHFWLRQ
�6SWU��RI�EUDLQ�WXPRUV��7KH�UROH�RI�EUDLQ�FRQQHFWLYLW\�
)5217,(56�,1�21&2/2*<��YRO������S�������,661�
��������;��GRL����������IRQF������������

*LDPPDOYD�*��5���*DJOLDUGR�&���0DUURQH�6���3DROLQL�)��
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*HUDUGL�5��0���8PDQD�*��(���<DJPXUOX�.���&KDXUDVLD�%��
6FDOLD�*���0LGLUL�)���*UXWWD�/��/���%DVLOH�/���*XOL�&��
0HVVLQD�'���3LQR�0��$���*UD]LDQR�)���7XPELROR�6��
,DFRSLQR�'��*���0DXJHUL�5����������)RFXVHG�XOWUDVRXQG�LQ
QHXURVFLHQFH��6WDWH�RI�WKH�DUW�DQG�IXWXUH�SHUVSHFWLYHV�
%5$,1�6&,(1&(6��YRO������S��������,661������������
GRL����������EUDLQVFL��������

 

,QFRUYDLD�/���0DGRQLD�*���&RUVLQL�/��5���&XFLQHOOD�$��
%UDQGR�&���*DJOLDUGR�&���6DQWRQL�0���)DQDOH�'���,QQR�$��
)D]LR�,���)RWL�*���*DOLD�0���%DGDODPHQWL�*���%D]DQ�9��
5XVVR�$���*RUL�6����������&KDOOHQJHV�DQG�DGYDQFHV�IRU
WKH�WUHDWPHQW�RI�UHQDO�FDQFHU�SDWLHQWV�ZLWK�EUDLQ
PHWDVWDVHV��)URP�LPPXQRORJLFDO�EDFNJURXQG�WR
XSFRPLQJ�FOLQLFDO�HYLGHQFH�RQ�LPPXQH�FKHFNSRLQW
LQKLELWRUV��&5,7,&$/�5(9,(:6�,1�21&2/2*<
+(0$72/2*<��YRO���������������,661�������������GRL�
��������M�FULWUHYRQF������������

 

6DOYDJJLR�*���&RPHOOL�$���3RUWRJKHVH�0���&XWDLD�*��
&DQQHOOD�5���9HUQXFFLR�)���6WHIDQR�$���'LVSHQVD�1���/D
7RQD�*���6DOYDJJLR�/���&DODPLD�0���*DJOLDUGR�&���/DJDOOD
5���0LGLUL�0����������'HHS�/HDUQLQJ�1HWZRUN�IRU
6HJPHQWDWLRQ�RI�WKH�3URVWDWH�*ODQG�:LWK�0HGLDQ�/REH
(QODUJHPHQW�LQ�7��ZHLJKWHG�05�,PDJHV��&RPSDULVRQ
:LWK�0DQXDO�6HJPHQWDWLRQ�0HWKRG��&855(17
352%/(06�,1�',$*1267,&�5$',2/2*<��,661�
�����������GRL����������M�FSUDGLRO������������

 

7RLD�3���3HQQLVL�/���7DUDYHOOD�5���*UDVVHGRQLR�(��
*DJOLDUGR�&���*DOLD�0���0LGLUL�0���/D�*UXWWD�/���������
3RVW�RSHUDWLYH�FRPSXWHG�WRPRJUDSK\�LPDJLQJ�HYDOXDWLRQ
RI�DVFHQGLQJ�DRUWD�VXUJHU\��32/,6+�-2851$/�2)
5$',2/2*<��YRO������S��H����H�����,661����������;�
GRL����������SMU������������

 

%DUWRORWWD�7��9���2UODQGR�$��$��0���6SDWDIRUD�/���'LPDUFR
0���*DJOLDUGR�&���7DLEEL�$����������6�'HWHFW
FKDUDFWHUL]DWLRQ�RI�IRFDO�EUHDVW�OHVLRQV�DFFRUGLQJ�WR�WKH
86�%,�5$'6�OH[LFRQ��D�SLFWRULDO�HVVD\��-2851$/�2)
8/75$6281'��YRO������S�����������,661������������
GRL����������V����������������Z

 

%DUWRORWWD��7RPPDVR�9LQFHQ]R��7HUUDQRYD��0DULD�&KLDUD�
*DJOLDUGR��&HVDUH��7DLEEL��$GHOH���������&(86�/,�5$'6�
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D�SLFWRULDO�UHYLHZ��,16,*+76�,172�,0$*,1*��YRO�����
,661�������������GRL����������V����������������

 

%RUJHVH�5)��'ٷ$QJHOR�&��&DQQHOOD�5��&ROOXUD�*��,DFRSLQR
�&�PHOLR�0��1DSROL�$��%DUWRORWWD�79��&DWDODQR$ٷ'��*
/DJDOOD�5��0LGLUL�0��*DJOLDUGR�&��0DUUDOH�0��������
7UDQVFUDQLDO�PDJQHWLF�UHVRQDQFH�LPDJLQJ�JXLGHG
IRFXVHG�XOWUDVRXQG�WUHDWPHQW�DW�����7��$�UHWURVSHFWLYH
VWXG\�RQ�WUHDWPHQW��DQG�SDWLHQW�UHODWHG�SDUDPHWHUV
REWDLQHG�IURP����SURFHGXUHV��,Q���D�FXUD�GL���$O]DQL
%�%HOODFRVD�0�%LDQFKL�%D]]�*�����r�&21*5(662
1$=,21$/(62&,(7��,7$/,$1$�',�),6,&$���$WWL��6,)�
,6%1���������������������������VHWWHPEUH

 

'L�6WHIDQR��$QQD�%DUEDUD��0RQWHVDQR��/XLJL��%HOPRQWH�
%HDWULFH��*XOLQR��$OHVVDQGUR��*DJOLDUGR��&HVDUH��)ORUHQD�
$GD�0DULD��%LOHOOR��*LXVHSSD��0RVFKHOOD��)UDQFHVFR�
&RUGRYD��$GULDQD��/HWR�%DURQH��$QJHOR�$��7RLD�
)UDQFHVFD���������+XPDQ�6SKHURLGV�IURP
$GLSRVH�'HULYHG�6WHP�&HOOV�,QGXFH�&DOYDULDO�%RQH
3URGXFWLRQ�LQ�D�;HQRJHQHLF�5DEELW�0RGHO��$11$/6�2)
3/$67,&�685*(5<��YRO��3XEOLVK�$KHDG�RI�3ULQW��,661�
�����������GRL����������6$3�����������������

 

)HUDFR�3���'RQQHU�'���*DJOLDUGR�&���/HRQDUGL�,���3LFFLQLQL
6���'HO�3RJJLR�$���)UDQFLRVL�5���3HWUDOLD�%���YDQ�GHQ
+DXZH�/����������&HUHEUDO�DEVFHVVHV�LPDJLQJ��$
SUDFWLFDO�DSSURDFK��-2851$/�2)�3238/$7,21
7+(5$3(87,&6�$1'�&/,1,&$/�3+$50$&2/2*<��YRO�
����S��H���H����,661�������������GRL�
���������MSWFS�Y��L�����

 

)HUDFR�3���,QFDQGHOD�)���6WDOORQH�)���$ODLPR�)���*HUDFL�/��
%HQFLYLQQL�)���/D�7RQD�*���*DJOLDUGR�&���������
+HPRUUDJLF�SUHVHQWDWLRQ�RI�OLVWHULD�PRQRF\WRJHQHV
UKRPEHQFHSKDOLF�DEVFHVV��-2851$/�2)�3238/$7,21
7+(5$3(87,&6�$1'�&/,1,&$/�3+$50$&2/2*<��YRO�
����S��H���H����,661�������������GRL�
���������MSWFS�Y��L�����

 

)HUDFR��3DROD��%DFFL��$QWRQHOOD��)HUUD]]D��3DWUL]LD�
+DXZH��/XF�YDQ�GHQ��3HUWLOH��5LFFDUGR��*LUODQGR�
6DOYDWRUH��%DUEDUHVFKL��0DWWLD��*DJOLDUGR��&HVDUH�
0RUJDQWL��$OHVVLR�*LXVHSSH��3HWUDOLD��%HQHGHWWR��������
0DJQHWLF�5HVRQDQFH�,PDJLQJ�'HULYHG�%LRPDUNHUV�RI�,'+
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0XWDWLRQ�6WDWXV�DQG�2YHUDOO�6XUYLYDO�LQ�*UDGH�,,,
$VWURF\WRPDV��',$*1267,&6��YRO������,661������������
GRL����������GLDJQRVWLFV��������

 

)HUDFR��3DROD��%UDJDQWLQL��(PPD��,QFDQGHOD��)UDQFHVFD�
*DJOLDUGR��&HVDUH��6LOYHVWULQL��0DULQD��������
2URSKDU\QJHDO�+DLU\�3RO\S��$�&DVH�RI�5HVSLUDWRU\
)DLOXUH�LQ�D�1HZERUQ��',$*1267,&6��YRO������S�
���������,661�������������GRL�
��������GLDJQRVWLFV��������

 

)HUDFR��3DROD��1LJUR��6DOYDWRUH��3DVVDPRQWL��/XFD�
*UHFXFFL��$OHVVDQGUR��&DOLJLXUL��0DULD�(XJHQLD�
*DJOLDUGR��&HVDUH��%DFFL��$QWRQHOOD��������
1HXURFKHPLFDO�&RUUHODWHV�RI�%UDLQ�$WURSK\�LQ
)LEURP\DOJLD�6\QGURPH��$�0DJQHWLF�5HVRQDQFH
6SHFWURVFRS\�DQG�&RUWLFDO�7KLFNQHVV�6WXG\��%5$,1
6&,(1&(6��YRO������S�����������,661�������������GRL�
��������EUDLQVFL��������

 

*DEULHOH�%XVª��5REHUWR�&DQQHOOD��$OEHUWR�%UXQR��&ODXGLR
/HWR��*LXVHSSH�&XWDLD��/HRQDUGR�6DOYDJJLR��9LQFHQ]R
&RVWDQ]R��'DULR�*LDPEHOOXFD��0DUFHOOD�)HUUDUR��)HGHULFD
9HUQXFFLR��*LRUJLR�&ROOXUD��&HVDUH�*DJOLDUGR��0DXUL]LR
0DUUDOH��0DVVLPR�0LGLUL��0DVVLPR�*DOLD��*LXVHSSH
6DOYDJJLR���������3(5)250$1&(�2)�',))86,21
.85726,6�,0$*,1*�)25�&+$5$&7(5,=$7,21�2)
35267$7(�/(6,216�86,1*����7�0$*1(7,&
5(621$1&(�,0$*,1*�6&$11(5�
(8520(',7(55$1($1�%,20(',&$/�-2851$/��YRO�
����S�����������,661�������������GRL�
����������������������������

 

*DJOLDUGR�&���5DGHOOLQL�6���0RUUHDOH�%XEHOOD�5���)DODQJD
*���5LFKLXVD�3���9DGDOD�0���&LUHVL�$���0LGLUL�0���*LRUGDQR
&����������/DFULPDO�JODQG�KHUQLDWLRQ�LQ�*UDYHV
RSKWKDOPRSDWK\��D�VLPSOH�DQG�XVHIXO�05,�ELRPDUNHU�RI
GLVHDVH�DFWLYLW\��(8523($1�5$',2/2*<��,661�
�����������GRL����������V�����������������

 

*DJOLDUGR��&HVDUH��&DQQHOOD��5REHUWR��4XDUUHOOD��&HWWLQD�
�PHOLR��0DUFR��1DSROL��$OHVVDQGUR��%DUWRORWWD$ٷ'
7RPPDVR�9LQFHQ]R��&DWDODQR��&DUOR��0LGLUL��0DVVLPR�
/DJDOOD��5REHUWR���������,QWUDRSHUDWLYH�LPDJLQJ�ILQGLQJV
LQ�WUDQVFUDQLDO�05�LPDJLQJ�JXLGHG�IRFXVHG�XOWUDVRXQG
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WUHDWPHQW�DW����7�PD\�DFFXUDWHO\�GHWHFW�W\SLFDO�OHVLRQDO
ILQGLQJV�FRUUHODWHG�ZLWK�VRQLFDWLRQ�SDUDPHWHUV�
(8523($1�5$',2/2*<��,661�������������GRL�
��������V�����������������

 

*DJOLDUGR��&HVDUH��0DUUDOH��0DXUL]LR��'
$QJHOR�
&RVWDQ]D��&DQQHOOD��5REHUWR��&ROOXUD��*LRUJLR��,DFRSLQR�
*HUDUGR��'
$PHOLR��0DUFR��1DSROL��$OHVVDQGUR�
%DUWRORWWD��7RPPDVR�9LQFHQ]R��&DWDODQR��&DUOR��/DJDOOD�
5REHUWR��0LGLUL��0DVVLPR���������7UDQVFUDQLDO�0DJQHWLF
5HVRQDQFH�,PDJLQJ�*XLGHG�)RFXVHG�8OWUDVRXQG
7UHDWPHQW�DW�����7��$�5HWURVSHFWLYH�6WXG\�RQ�7UHDWPHQW�
DQG�3DWLHQW�5HODWHG�3DUDPHWHUV�2EWDLQHG�)URP���
3URFHGXUHV��)5217,(56�,1�3+<6,&6��YRO����������,661�
��������;��GRL����������ISK\�����������

 

*DJOLDUGR��&HVDUH��5DJRQHVH��3DROR��,DFRSLQR��*HUDUGR
'RPHQLFR��6DOHPL��*LXVHSSH��0LGLUL��0DVVLPR��'
$PHOLR�
0DUFR���������7UDQVFUDQLDO�PDJQHWLF�UHVRQDQFH�JXLGHG
IRFXVHG�XOWUDVRXQG�WKDODPRWRP\�DV�D�VDIH�WUHDWPHQW
RSWLRQ�LQ�PXOWLSOH�VFOHURVLV�SDWLHQWV�ZLWK�HVVHQWLDO
WUHPRU��1(852/2*,&$/�6&,(1&(6��,661������������
GRL����������V�����������������

 

,QFDQGHOD�)���)HUDFR�3���3XWRUWL�9���*HUDFL�/���6DOYDJJLR
*���6DUQR�&���/D�7RQD�*���/DVLR�*���*DJOLDUGR�&���������
0DOLJQDQF\�FRXUVH�RI�SLWXLWDU\�DGHQRPD�LQ�0(1�
V\QGURPH��&OLQLFDO�1HXURUDGLRORJLFDO�VLJQV��(8523($1
-2851$/�2)�5$',2/2*<�23(1��YRO�����S�
���������������,661�������������GRL�
��������M�HMUR������������

 

0�0DUUDOH��*�&ROOXUD��5)�%RUJHVH��0�0LGLUL��&�*DJOLDUGR
��������7KDODPLF�SDUFHOODWLRQ�IRU�WDUJHW�LGHQWLILFDWLRQ�LQ
WUDQV�FUDQLDO�05�JXLGHG�)RFXVHG�8OWUD6RXQG
�WF05J)86��WKDODPRWRPLHV��$�SUHOLPLQDU\�SUREDELOLVWLF
WUDFWRJUDSK\�VWXG\��,Q���D�FXUD�GL���$O]DQL�%�%HOODFRVD
0�%LDQFKL�%D]]�*��$WWL�GHO�FRQJUHVVR������r
&21*5(662�1$=,21$/(�62&,(7��,7$/,$1$�',
),6,&$��6,)��,6%1���������������������������VHWWHPEUH

 

0LKFLQ��6HQD\��*DJOLDUGR��&HVDUH��7RLD��3DWUL]LD�
'HQQLVRQ��$QGUHZ��6WUHKORZ��-DQ��0HO]HU��$QGUHDV
��������05�JXLGHG�IRFXVHG�XOWUDVRXQG�DSSOLFDWLRQ�IRU
PRYLQJ�WDUJHW�WXPRU�DEODWLRQ�LQ�DEGRPLQDO�DUHD��FRLO
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VHOHFWLRQ��$&7$�5$',2/2*,&$������������������
,661�������������GRL��������������������������

 

1DUGHOOR�5��0DQJDQR�*'��)RQWDQD�$��*DJOLDUGR�&��0LGLUL
)��%RUJLD�3��%ULJKLQD�)��5DLHOL�9��0DQJDQR�6��6DOSLHWUR�9�
��������%URDG�QHXURGHYHORSPHQWDO�IHDWXUHV�DQG�FRUWLFDO
DQRPDOLHV�DVVRFLDWHG�ZLWK�D�QRYHO�GH�QRYR�.07�$
YDULDQW�LQ�:LHGHPDQQ�6WHLQHU�V\QGURPH���(8523($1
-2851$/�2)�0(',&$/�*(1(7,&6��YRO�������������
,661�������������GRL����������M�HMPJ������������

 

3DROD�)HUDFR��6LOYLD�3LFFLQLQL��*LXVHSSH�6DOYDJJLR�
&HVDUH�*DJOLDUGR���������,0$*,1*�2)�9(67,%8/$5
6&+:$1120$�>&KDSWHU��@��,Q���D�FXUD�GL���'LVSHQ]D
)�0DUWLQHV�)��9(67,%8/$5�6&+:$1120$�
3$7+23+<6,2/2*<��',$*126,6�$1'�75($70(17��S�
�������129$�6FLHQFH�3XEOLVKHUV��,6%1�
�����������������

 

3LFFROL�7���0DQLDFL�*���&ROOXUD�*���*DJOLDUGR�&���%UDQFDWR
$���/D�7RQD�*���*DQJLWDQR�0���/D�&DVFLD�&���3LFRQH�)��
0DUUDOH�0���&DQQL]]DUR�&����������,QFUHDVHG�IXQFWLRQDO
FRQQHFWLYLW\�LQ�JDPEOLQJ�GLVRUGHU�FRUUHODWHV�ZLWK
EHKDYLRXUDO�DQG�HPRWLRQDO�G\VUHJXODWLRQ��(YLGHQFH�RI�D
UROH�IRU�WKH�FHUHEHOOXP��%(+$9,285$/�%5$,1
5(6($5&+��YRO���������������,661�������������GRL�
��������M�EEU������������

 

7RLD�3���OD�*UXWWD�/���6ROODPL�*���&OHPHQWH�$���*DJOLDUGR
&���*DOLD�0���0DIIHL�(���0LGLUL�0���&DGHPDUWLUL�)���������
7HFKQLFDO�GHYHORSPHQW�LQ�FDUGLDF�&7��&XUUHQW�VWDQGDUGV
DQG�IXWXUH�LPSURYHPHQWVٳD�QDUUDWLYH�UHYLHZ�
&$5',29$6&8/$5�',$*126,6�$1'�7+(5$3<��YRO�����
S�������������,661�������������GRL�
���������FGW�������

 

9DOHQWLQR��)UDQFHVFD��&RVHQWLQR��*LXVHSSH��0DXJHUL�
5RVDULR��*LDPPDOYD��5REHUWR��,DFRSLQR��'RPHQLFR�
0DUUDOH��0DXUL]LR��%DUWRORWWD��7RPPDVR�9LQFHQ]R�
*DJOLDUGR��&HVDUH���������,V�7UDQVFUDQLDO�0DJQHWLF
5HVRQDQFH�,PDJLQJ�*XLGHG�)RFXVHG�8OWUDVRXQG�D
5HSHDWDEOH�7UHDWPHQW�2SWLRQ"�&DVH�5HSRUW�RI�D
5HWUHDWHG�3DWLHQW�:LWK�7UHPRU�&RPELQHG�:LWK
3DUNLQVRQLVP��23(5$7,9(�1(852685*(5<��YRO������S�
���������,661�������������GRL����������RQV�RS]���
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&HVDUH�*DJOLDUGR��6LOYLD�3LFFLQLQL��3DROD�)HUDFR��������
6HQVRULQHXUDO�+HDULQJ�/RVV��3DWKRSK\VLRORJ\��'LDJQRVLV
DQG�7UHDWPHQW�>&KDSWHU����1HXURUDGLRORJ\�RI�WKH
+HDULQJ�6\VWHP@��129$�6FLHQFH�3XEOLVKHUV��,6%1�
�����������������

 

*$*/,$5'2��&HVDUH��72,$��3DWUL]LD��0��6FKZHQNH��-�
6WUHKORZ��/��&LFHUR��*��&DVVDWD��$��0HO]HU��7��3UHXVVHU�
0��0LGLUL���������75$16�)86,02��SUHOLPLQDU\�LQ�YLYR
DQLPDO�UHVXOWV�RI�05�JXLGHG�IRFXVHG�XOWUDVRXQG�RI�OLYHU
XQGHU�UHVSLUDWRU\�PRWLRQ��,Q��(&5������%RRN�RI
DEVWUDFWV��9LHQQD��)HE������0DUFK���

 

*DJOLDUGR��&HVDUH��0LGLUL��0DVVLPR��&DQQHOOD��5REHUWR�
1DSROL��$OHVVDQGUR��:UDJJ��3DXO��&ROOXUD��*LRUJLR�
0DUUDOH��0DXUL]LR��9LQFHQ]R�%DUWRORWWD��7RPPDVR�
&DWDODQR��&DUOR��/DJDOOD��5REHUWR���������7UDQVFUDQLDO
PDJQHWLF�UHVRQDQFH�JXLGHG�IRFXVHG�XOWUDVRXQG�VXUJHU\
DW����7��D�WHFKQLFDO�QRWH��7+(�1(8525$',2/2*<
-2851$/��YRO������S�����������,661�������������GRL�
������������������������

 

0��0DUUDOH��*��&ROOXUD��$��1DSROL��0��'ٷ$PHOLR��'�
,DFRSLQR��&��&DWDODQR��5��/DJDOOD��0��0LGLUL��&��*DJOLDUGR
��������7+$/$0,&�3$5&(//$7,21�)25�7$5*(7
,'(17,),&$7,21�,175$16�&5$1,$/�05�*8,'('
)2&86('�8/75$6281'
�7&05*)86�7+$/$02720,(6��$�35(/,0,1$5<
352%$%,/,67&�75$&72*5$3+<678'<��,Q��DWWL�GHO
;/9,,,�1DWLRQDO�&RQJUHVV�RQ�0DJQHWLF�5HVRQDQFH�
VHWWHPEUH�����

 

6LGRWL�3LQWR��$QWRQLR��%UXQR��$OEHUWR��&XWDLD��*LXVHSSH�
$OEDQR��'RPHQLFR��/HWR��&ODXGLR��*LDPEHOOXFD��'DULR�
6DOYDJJLR��/HRQDUGR��*DJOLDUGR��&HVDUH��%DUWRORWWD�
7RPPDVR�9���*DOLD��0DVVLPR��0LGLUL��0DVVLPR�
6DOYDJJLR��*LXVHSSH���������&RQJHQLWDO�SXOPRQDU\
DLUZD\�PDOIRUPDWLRQ�LQ�DGXOW��UHSRUW�RI�WZR�UDUH�FDVHV
DQG�OLWHUDWXUH�UHYLHZ��0,1(59$�31(802/2*,&$��YRO�
����S���������,661�������������GRL�
���������6��������������������

&��*$*/,$5'2��*��&2//85$��0��0$55$/(��$��1$32/,�
�12��5$/$7$&��&��23,12&$,��*��'��2,/)0$ٷ'��0
/$*$//$��0��0,',5,���������7KDODPLF�SDUFHOODWLRQ�IRU
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 WDUJHW�LGHQWLILFDWLRQ�LQ�WUDQV�FUDQLDO�05�JXLGHG�)RFXVHG
8OWUD6RXQG��WF05J)86��WKDODPRWRPLHV��D�SUHOLPLQDU\
SUREDELOLVWF�WUDFWRJUDSK\�VWXG\��,Q��%RRN�RI�DEVWUDFWV��
5HVWRQ��9LUJLQLD���86$��������2WWREUH�����

 

&��*$*/,$5'2��*��&2//85$��0��0$55$/(��$��1$32/,�
7��9��%$572/277$��&�&$7$/$12��0�0,',5,��������
7UDQV�FUDQLDO�0DJQHWLF�5HVRQDQFH�JXLGHG�)RFXVHG
8OWUD6RXQG��WF05J)86��V\VWHP�LQWHJUDWHG�ZLWK�D����7�
DQ�615�VWXG\�RQ�'4$�SKDQWRPV��,Q���WK�,QWHUQDWLRQDO
6\PSRVLXP�RQ�)RFXVHG�8OWUDVRXQGV���5HVWRQ��9LUJLQLD��
86$���$EVWUDFWV�ERRN��S�������)RFXVHG�8OWUDVRXQG
)RXQGDWLRQ�)RFXVHG�8OWUDVRXQG�)RXQGDWLRQ��5HVWRQ�
9LUJLQLD���86$��������2WWREUH�����

 

&��*DJOLDUGR��$��*DPELQR��3��7RLD��-��6WUHKORZ��0�
6FKZHQNH��/��&LFHUR��*��&DVVDWD��6��+DDVH��7��3UHXVVHU�
$��0HO]HU��0��0LGLUL���������75$16�)86,02�
3UHOLPLQDU\�LQ�YLYR�DQLPDO�UHVXOWV�RI�05�JXLGHG�)RFXVHG
8OWUDVRXQG�RI�OLYHU�XQGHU�UHVSLUDWRU\�PRWLRQ��,Q��%RRN�RI
DEVWUDFWV���5HVWRQ��9LUJLQLD���86$��������2WWREUH�����

 

&��*DJOLDUGR��$��1DSROL��/��*HUDFL��*��&ROOXUD��0�
0DUUDOH��7��9��%DUWRORWWD��&��&DWDODQR��0��0LGLUL��5�
/DJDOOD���������7UDQVFUDQLDO�0DJQHWLF�5HVRQDQFH�JXLGHG
)RFXVHG�8OWUDVRXQG�6XUJHU\��WF05J)86��DW����7��WKLV�LV
KRZ�ZH�GR�LW��,Q��(&5������9LHQQD��GRL�
��������HFU�����F�����

 

&��*DJOLDUGR��5��/DXGLFHOOD��5��%DVFKL��0��'DY®��9�
5HVWLYR��*��/D�7RQD��7��9��%DUWRORWWD��&��&DQQL]]DUR��5�
0RQDVWHUR���������9R[HO�%DVHG�0RUSKRPHUW\�VWXG\�LQ
SDWLHQWV�ZLWK�DPQHVWLF�0LOG�&RJQLWLYH�,PSDLUPHQW�DQG
$O]KHLPHU
V�'LVHDVH��SRSXODWLRQ�EDVHG�GDWD�IURP�WKH
=DE»W�$JLQJ�3URMHFW��,Q��(&5��������%22.�2)
$%675$&76��9LHQQD��GRL����������HFU�����F�����

 

*��&ROOXUD��0��0DUUDOH��&��*DJOLDUGR��*��0DQLDFL��7�
3LFFROL��*��/D�7RQD��&��/D�&DVFLD��'��/D�%DUEHUD��3LFRQH�
)UDQFHVFD��5��/DJDOOD��&��&DQQL]]DUR���������5HVWLQJ
VWDWH�IXQFWLRQDO�PDJQHWLF�UHVRQDQFH�LPDJLQJ�DQDO\VLV�RI
WKH�EUDLQ�RI�SDWKRORJLFDO�JDPEOHUV��3+<6,&$�0(',&$�
YRO������S���������,661����������;��GRL�
��������M�HMPS������������

*$*/,$5'2�&���&2//85$�*���0$55$/(�0��
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%$572/277$�7���0,',5,�0���/$*$//$�5���������
75$16&5$1,$/�0$*1(7,&�5(621$1&(�*8,'('
)2&86('�8/75$6281'��7&05*)86��&21�6&$11(5
'$����7��127$�7(&1,&$��,Q�
KWWSV���ZZZ�VLUP�RUJ�FRQJUHVVR�JHQRYD���*HQRYD�������
1RYHPEUH�����

 

*$*/,$5'2�&���3,&&2/,�7���0$1,$&,�*���&2//85$�*��
0$55$/(�0���&$11,==$52�&����������&$0%,$0(17,
1(/�1(7:25.�)81=,21$/(�'(//$
*5$7,),&$=,21(�'(,�*,2&$725,�'
$==$5'2
3$72/2*,&,��678',2�',�5(67,1*�67$7(�)05,��,Q�
KWWSV���ZZZ�VLUP�RUJ�FRQJUHVVR�JHQRYD���*HQRYD�������
1RYHPEUH�����

 

*$*/,$5'2�&���5$'(//,1,�6���)$/$1*$�*���/$�721$
*���*,25'$12�&���0,',5,�0����������/
(51,$=,21(
'(//(�*+,$1'2/(�/$&5,0$/,�,1�3$=,(17,�&21
2)7$/023$7,$�',�*5$9(6��81�3266,%,/(�0$5.(5
',�$77,9,7$C�'(//$�0$/$77,$���,Q�
KWWSV���ZZZ�VLUP�RUJ�FRQJUHVVR�JHQRYD���*HQRYD�������
1RYHPEUH�����

 

*DJOLDUGR�&��0DUUDOH�0��&ROOXUD�*��%DUWRORWWD�$��0LGLUL
0��/DJDOOD�5���������7HUDSLD�WUDQV�FUDQLFD�DG�XOWUDVXRQL
IRFDOL]]DWL�JXLGDWL�GD�5LVRQDQ]D�0DJQHWLFD��WF05J)86��
VWXGLR�GL�SDUFHOOL]]D]LRQH�WDODPLFD�SHU�O
LGHQWLILFD]LRQH
GHO�WDUJHW�GL�WUDWWDPHQWR��,Q��/LEUR�GHJOL�DEVWUDFW�6,50
�������*HQRYD��������1RYHPEUH�����

 

*DJOLDUGR�&HVDUH��9DOHQWLQR�)UDQFHVFD��0DXJHUL�5RVDULR�
0DUUDOH�0DXUL]LR��,DFRSLQR�'RPHQLFR��0LGLUL�0DVVLPR
��������7HUDSLD�WUDQV�FUDQLFD�DG�XOWUDVXRQL�IRFDOL]]DWL
JXLGDWL�GD�5LVRQDQ]D�0DJQHWLFD��WF05J)86��XWLOL]]DQGR
XQ�VLVWHPD�LQWHJUDWR�FRQ�XQR�VFDQQHU�50�GD����7�
HVSHULHQ]D�SUHOLPLQDUH��,Q��/LEUR�GHJOL�DEVWUDFW�6,50
������*HQRYD��������1RYHPEUH�����

 

*DJOLDUGR��&HVDUH��/D�7RQD��*LXVHSSH��$UFXOHR��6LPRQD�
%DURQH��)DELR��6DOYDJJLR��*LXVHSSH��3DSSDODUGR��0DULD
3LD��&DQQL]]DUR��&DUOD��/DJDOOD��5REHUWR��������
1RQ�DOFRKROLF�:HUQLFNH
V�HQFHSKDORSDWK\��)URP�05,
ILQGLQJV�RI�D�FDVH�WR�GLIIHUHQWLDO�GLDJQRVLV�FKHFNOLVW�
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*$==(77$�0(',&$�,7$/,$1$��$5&+,9,2�3(5�/(
6&,(1=(�0(',&+(��YRO�������S�����������,661�
�����������GRL�����������6��������������������

 

*DJOLDUGR��&HVDUH��OD�7RQD��*LXVHSSH��%DURQH��)DELR�
6DOYDJJLR��*LXVHSSH��&DQQL]]DUR��&DUOD��/DJDOOD��5REHUWR
��������+LSSRFDPSDO�UHYHUVLEOH�OHVLRQV�LQ�D�FDVH�RI
WUDQVLHQW�JOREDO�DPQHVLD��*$==(77$�0(',&$
,7$/,$1$��$5&+,9,2�3(5�/(�6&,(1=(�0(',&+(��YRO�
�����S�����������,661�������������GRL�
���������6��������������������

 

*LDPPDOYD�*��5���*DJOLDUGR�&���0DXJHUL�5���0LGLUL�0��
,DFRSLQR�'���������7UDQVFUDQLDO�05J)86�IRU�PRYHPHQW
GLVRUGHU��7RZDUG�D�ZLGHU�DQG�DIIRUGDEOH�HPSOR\PHQW�IRU
IXQFWLRQDO�QHXURVXUJHU\�WKURXJK�����7�05,"��-2851$/
2)�1(852685*(5<��YRO�������,661�������������GRL�
���������������-16�����

 

*UDVVR�*���0LGLUL�0���&DWDODQR�&���*DJOLDUGR�&���������
7UDQVFUDQLDO�PDJQHWLF�UHVRQDQFH�JXLGHG�IRFXVHG
XOWUDVRXQG�VXUJHU\�IRU�EUDLQ�WXPRU�DEODWLRQ��DUH�ZH
UHDG\�IRU�WKLV�FKDOOHQJLQJ�WUHDWPHQW"��:25/'
1(852685*(5<��YRO�������S�����������,661�
�����������GRL����������M�ZQHX������������

 

*UDVVR��*LRYDQQL��0LGLUL��0DVVLPR��&DWDODQR��&DUOR�
*DJOLDUGR��&HVDUH���������7UDQVFUDQLDO�0DJQHWLF
5HVRQDQFH�*XLGHG�)RFXVHG�8OWUDVRXQG�6XUJHU\�IRU�%UDLQ
7XPRU�$EODWLRQ��$UH�:H�5HDG\�IRU�7KLV�&KDOOHQJLQJ
7UHDWPHQW"��:25/'�1(852685*(5<��YRO�������S�
���������,661�������������GRL�
��������M�ZQHX������������

 

,DFRSLQR��'RPHQLFR�*HUDUGR��*DJOLDUGR��&HVDUH��*LXJQR�
$QWRQHOOD��*LDPPDOYD��*LXVHSSH�5REHUWR��1DSROL�
$OHVVDQGUR��0DXJHUL��5RVDULR��*UD]LDQR��)UDQFHVFD�
9DOHQWLQR��)UDQFHVFD��&RVHQWLQR��*LXVHSSH��'
$PHOLR�
0DUFR��%DUWRORWWD��7RPPDVR�9LQFHQ]R��&DWDODQR��&DUOR�
)LHUUR��%ULJLGD��0LGLUL��0DVVLPR��/DJDOOD��5REHUWR
��������3UHOLPLQDU\�H[SHULHQFH�ZLWK�D�WUDQVFUDQLDO
PDJQHWLF�UHVRQDQFH�JXLGHG�IRFXVHG�XOWUDVRXQG�VXUJHU\
V\VWHP�LQWHJUDWHG�ZLWK�D�����7�05,�XQLW�LQ�D�VHULHV�RI
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SDWLHQWV�ZLWK�HVVHQWLDO�WUHPRU�DQG�3DUNLQVRQ
V�GLVHDVH�
1(852685*,&$/�)2&86��YRO������S��������,661�
�����������GRL������������������)2&86�����

 

0��0DUUDOH��*��&ROOXUD��$��1DSROL��/��*HUDFL��&��&DWDODQR�
0��0LGLUL��5��/DJDOOD��&��*DJOLDUGR����������$QDO\VLV�RI
VLJQDO�WR�QRLVH�UDWLR�IRU�D���FKDQQHOV�FRLO�GHYHORSHG�WR
HQDEOH�WUDQVFUDQLDO�0DJQHWLF�5HVRQDQFH�JXLGHG�)RFXVHG
8OWUDVRXQG�6XUJHU\��WF05J)86��ZLWK�����7�05,
VFDQQHUV��3+<6,&$�0(',&$��YRO������S�����������,661�
��������;��GRL����������M�HMPS������������

 

6��+DDVH��0��%H]]L��7��/DQJR��6��0XOOHU��<��/HY\��<�
6KDSLUD��0��0LGLUL��&��*DJOLDUGR��0��0XOOHU��&��7DQQHU�
1��1DJXLE��-��:��-HQQH��*��6DW��$��0HO]HU��7��3UHXVVHU
�QRYHO�V\VWHP�IRU�WUHDWPHQW$�ٲ�86,02(���75$16������
VXSSRUW�IRU�)86�DSSOLFDWLRQV�LQ�PRYLQJ�DEGRPLQDO
RUJDQV��,Q��%RRN�RI�DEVWUDFWV���5HVWRQ��9LUJLQLD���86$�
������2WWREUH�����

 

6FLSLRQH��5REHUWR��$Q]LGHL��0LFKHOH��%D]]RFFKL��$OEHUWR�
*DJOLDUGR��&HVDUH��&DWDODQR��&DUOR��1DSROL��$OHVVDQGUR
��������+,)8�IRU�%RQH�0HWDVWDVHV�DQG�RWKHU
0XVFXORVNHOHWDO�$SSOLFDWLRQV��6(0,1$56�,1
,17(59(17,21$/�5$',2/2*<��YRO������S����������
,661�������������GRL����������V�������������

 

FHVDUH�JDJOLDUGR��IUDQFHVFD�YDOHQWLQR��URVDULR�PDXJHUL�
JLXVHSHS�FRVHQWLQR��PDXUL]LR�PDUUDOH��DOHVVDQGUR�QDSROL�
GRPHQLFR�LDFRSLQR��FDUOR�FDWDODQR��PDVVLPR�PLGLUL
��������,V�WUDQV�FUDQLDO�05�JXLGHG�)RFXVHG�8OWUD6RXQG�D
UHSHDWDEOH�WUHDWPHQW�RSWLRQ"�5HSRUW�RI�D�VXFFHVVIXOO\
UH�WUHDWHG�SDWLHQW��,Q��%RRN�RI�DEVWUDFWV���5HVWRQ�
9LUJLQLD���86$��������2WWREUH�����

 

FHVDUH�JDJOLDUGR��JLXVHSSH�PDQLDFL��WRPPDVR�SLFFROL�
PDXUL]LR�PDUUDOH��JLRUJLR�FROOXUD��JLXVHSSH�OD�WRQD�
GDQLHOH�OD�EDUEHUD��FDUOD�FDQQL]]DUR��UREHUWR�ODJDOOD
��������5HZDUG�QHWZRUNV�FKDQJHV�LQ�WKH�EUDLQ�RI
SDWKRORJLFDO�JDPEOHUV��D�UHVWLQJ�VWDWH�IXQFWLRQDO
PDJQHWLF�UHVRQDQFH�LPDJLQJ�VWXG\��,Q��(&5�ERRN�RI
DEVWUDFWV��9LHQQD���������������������������GRL�
��������HFU�����F�����

FHVDUH�JDJOLDUGR��PDUUDOH�PDXUL]LR��JLRUJLR�FROOXUD�
DOHVVDQGUR�QDSROL��PDUFR�G
DPHOLR��GRPHQLFR�LDFRSLQR�
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FDUOR�FDWDODQR��PDVVLPR�PLGLUL��UREHUWR�ODJDOOD��������
6WXGLR�SUHOLPLQDUH�GL�SDUFHOOL]]D]LRQH�WDODPLFD�SHU
OٷLGHQWLILFD]LRQH�GHO�WDUJHW�GL�WUDWWDPHQWR�DSSOLFDWR�DOOH
WDODPRWRPLH�WUDQV�FUDQLFKH�PHGLDQWH�XOWUDVXRQL
IRFDOL]]DWL�JXLGDWL�GD�5LVRQDQ]D�0DJQHWLFD��WF05J)86�
>7KDODPLF�SDUFHOL]DWLRQ�IRU�WDUJHW�LGHQWLILFDWLRQ�LQ
WUDQV�FUDQLDO�05�JXLGHG�)RFXVHG�8OWUD6RXQG
�WF05J)86��WKDODPRWRPLHV��D�SUHOLPLQDU\�VWXG\@��,Q��$WWL
GHO�FRQYHJQR���$QFRQD��������6HWWHPEUH�����

 

$QGUHD�*DJOLDUGR��*LXVHSSH�*DJOLDUGR��)UDQFHVFD�7RLD�
6DOYDWRUH�'ٷ$USD��&HVDUH�*DJOLDUGR��$GULDQD�&RUGRYD
��������8OWUDVRXQG�LQ�SHULSKHUDO�QHUYH�LQMXULHV��WKH
FKDOOHQJH��5HVSRQVH��-2851$/�2)�1(852685*(5<�
YRO�������S��������,661�������������GRL�
����������������-16������

 
&HVDUH�*DJOLDUGR���������05J)86�UHVXOWV�,WDO\��,Q�
(8)86�������/HLS]LJ��*HUPDQ\��2FWREHU������������

 

&HVDUH�*DJOLDUGR��6WHIDQR�5DGHOOLQL��*LRUJLD�)DODQJD�
5DIIDHOOD�0RUUHDOH�%XEHOOD��0DULD�9DGDO¢��3LHULQD
5LFKLXVD��$OHVVDQGUR�&LUHVL��*LXVHSSH�/D�7RQD��&DUOD
*LRUGDQR���������/DFULPDO�JODQGV�KHUQLDWLRQ�LQ�SDWLHQWV
ZLWK�*UDYHV�2ٷSKWKDOPRSDWK\��DQ�HIIHFWLYH�05,�GHULYHG
PDUNHU�RI�GLVHDVH�DFWLYLW\��,Q��(&5��������%22.�2)
$%675$&76��9LHQQD��������������������GRL�
��������HFU�����F�����

 

*HUDFL��/��1DSROL��$��&DWDODQR��&��0,',5,��0DVVLPR�
*$*/,$5'2��&HVDUH���������0DJQHWLF�5HVRQDQFH
,PDJLQJ�*XLGHG�)RFXVHG�8OWUDVRXQG�6XUJHU\�IRU�WKH
7UHDWPHQW�RI�6\PSWRPDWLF�8WHULQH�)LEURLGV��&$6(
5(32576�,1�5$',2/2*<��YRO��������,661������������
GRL��KWWSV���GRL�RUJ���������������������

 

*LDPEHOOXFD��'��$OEDQR��'��*LDPEHOOXFD��(��%UXQR��$�
3DQ]XWR��)��$JUXVD��$��'L�%XRQR��*��&DQQL]]DUR��)�
*DJOLDUGR��&HVDUH��0LGLUL��0��/DJDOOD��5��6DOYDJJLR��*�
��������5HQDO�HQGRPHWULRVLV�PLPLFNLQJ�FRPSOLFDWHG
F\VWV�RI�NLGQH\��UHSRUW�RI�WZR�FDVHV��,/�*,251$/(�',
&+,585*,$��YRO������S�����������,661�������������GRL�
���������JFKLU��������������

*LXJQR�$���0DXJHUL�5���*UD]LDQR�)���*DJOLDUGR�&��
)UDQ]LQL�$���&DWDODQR�&���0LGLUL�0���,DFRSLQR�'���������
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5HVWRULQJ�QHXURORJLFDO�SK\VLRORJ\��7KH�LQQRYDWLYH�UROH�RI
KLJK�HQHUJ\�05�JXLGHG�IRFXVHG�XOWUDVRXQG
�+,05J)86���3UHOLPLQDU\�GDWD�IURP�D�QHZ�PHWKRG�RI
OHVLRQLQJ�VXUJHU\��,Q���D�FXUD�GL���9LVRFFKL�0��0HKGRUQ
+�0��.DWD\DPD�<��YRQ�:LOG�.�5�+��7UHQGV�LQ
5HFRQVWUXFWLYH�1HXURVXUJHU\��1HXURUHKDELOLWDWLRQ�
5HVWRUDWLRQ�DQG�5HFRQVWUXFWLRQ��$&7$
1(852&+,585*,&$��6833/(0(1780��YRO�������S�
�������*(:(5%(675$66(�����&+$0��&+������
6:,7=(5/$1'�6SULQJHU�9HUODJ�:LHQ��,6%1�
�������������������,661�������������GRL�
�������������������������B�

 

*LXJQR�$���0DXJHUL�5���*UD]LDQR�)���*DJOLDUGR�&��
)UDQ]LQL�$���&DWDODQR�&���0LGLUL�0���,DFRSLQR�'��*�
��������5HVWRULQJ�QHXURORJLFDO�SK\VLRORJ\��WKH�LQQRYDWLYH
UROH�RI�KLJK�HQHUJ\�05�JXLGHG�IRFXVHG�XOWUDVRXQG
�+,05J)86���3UHOLPLQDU\�GDWD�IURP�D�QHZ�PHWKRG�RI
OHVLRQLQJ�VXUJHU\��,Q�
0DVVLPLOLDQRb9LVRFFKL�+�b0D[LPLOLDQb0HKGRUQ�<RLFKLb.DWD\DPD�.ODXVb5�+�bYRQb:LOG�
7UHQGV�LQ�5HFRQVWUXFWLYH�1HXURVXUJHU\��$&7$
1(852&+,585*,&$��6833/(0(1780��S��������
*(:(5%(675$66(�����&+$0��&+������
6:,7=(5/$1'�6SULQJHU�9HUODJ�:LHQ��,6%1�
�������������������,661�������������GRL�
�������������������������

 

,$&23,12��'RPHQLFR��*,8*12��$QWRQHOOD��0DXJHUL��5��
*$*/,$5'2��&HVDUH��)UDQ]LQL��$���&DWDODQR��&���0,',5,�
0DVVLPR���������,V�WKHUH�VWLOO�D�UROH�IRU�OHVLRQLQJ�LQ
IXQFWLRQDO�QHXURVXUJHU\��WKH�,WDOLDQ�H[SHULHQFH�RI
GHOLYHULQJ�IRFXVHG�XOWUDVRXQG�KLJK�HQHUJ\�WKURXJK�D����
WHVOD�05�DSSDUDWXV���-2851$/�2)�1(852685*,&$/
6&,(1&(6��YRO������S�����������,661�������������GRL�
���������6��������������������

 

,DFRSLQR��'��*��*LXJQR��$��0DXJHUL��5��*$*/,$5'2�
&(6$5(��)5$1=,1,��$/(66,$��&$7$/$12��&DUOR�
0LGLUL��0����������,V�WKHUH�VWLOO�D�UROH�IRU�OHVLRQLQJ�LQ
IXQFWLRQDO�QHXURVXUJHU\"�3UHOLPLQDU\�,WDOLDQ��DQG
ZRUOG�ILUVW��H[SHULHQFH�ZLWK�D�WUDQV�FUDQLDO�05,�JXLGHG
IRFXVHG�XOWUDVRXQG�VXUJHU\�V\VWHP�RSHUDWLQJ�DW����
7HVOD��-2851$/�2)�1(852685*,&$/�6&,(1&(6��YRO�
����S�����������,661�������������GRL�
���������6��������������������
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5DGHOOLQL��6���*$*/,$5'2��&HVDUH��&,5(6,��$OHVVDQGUR�
)$/$1*$��*LRUJLD��0RUUHDOH��5���9$'$/$
��0DULD�
5,&+,86$��3LHULQD��&,//,12��6DOYDWRUH��0,',5,�
0DVVLPR��*,25'$12��&DUOD���������7KH�ODFULPDO�JODQG
KHUQLDWLRQ�UROH�LQ�WKH�*UDYHVٷ�RUELWRSDWK\��,Q��$EVWUDFW
%RRN�6,(�������S�������5RPD���������������

 

$��0DULQL��/��/D]]HUL��&��&RUUDGL��0��*��&DVFRQH�
0$55$/(��0DXUL]LR��*$//2��6DOYDWRUH��75$1&+,1$�
/XLJL��%5$,��0DULD��*$*/,$5'2��&HVDUH��)��Gٷ(UULFR
��������',))86,21�$1'�6(16,7,9,7<
&+$5$&7(5,67,&6�2)�$�&+(0,&$//<
&5266�/,1.('�39$�)5,&.(�*(/�'26,0(7(5�
3+<6,&$�0(',&$��,661�������������GRL�
KWWS���G[�GRL�RUJ���������M�HMPS������������

 

&2//85$��*LRUJLR��*$*/,$5'2��&HVDUH��*$//2�
6DOYDWRUH��1,&,��67()$1,$��0$55$/(��0DXUL]LR��������
05,�&KDUDFWHUL]DWLRQ�RI�QRQ�*DXVVLDQ�ZDWHU�GLIIXVLRQ�LQ
WKH�EUDLQ�XVLQJ�'LIIXVLRQ�.XUWRVLV�,PDJLQJ��'.,���,Q��$WWL
GHO����r�&RQJUHVVR�1D]LRQDOH�6RFLHW¢�,WDOLDQD�GL�)LVLFD
�6,)���3DGRYD��������VHWWHPEUH�����

 

*$*/,$5'2��&HVDUH��0$55$/(��0DXUL]LR��$��1DSROL�
*(5$&,��/DXUD��&2//85$��*LRUJLR��$��)UDQ]LQL��*�
,DFRSLQR��%5$,��0DULD��&��&DWDODQR��0,',5,��0DVVLPR
��������75$16�&5$1,$/�05,�*8,'('�)2&86('
8/75$6281'�685*(5<��7&05*)86���,7$/,$1�$1'
:25/'�),567�(;3(5,(1&(�$7�����7(6/$��3+<6,&$
0(',&$��,661�������������GRL�
KWWS���G[�GRL�RUJ���������M�HMPS������������

 

*$//2��6DOYDWRUH��0$55$/(��0DXUL]LR��%5$,��0DULD�
/21*2��$QQD��75$1&+,1$��/XLJL��&2//85$��*LRUJLR�
*$*/,$5'2��&HVDUH��$0��*XHOL��*��,DFRYLHOOR��1,&,�
67()$1,$��)��G
(UULFR���������$QDOLVL�105�VX�JHO�GL�WLSR
)ULFNH�LUUDGLDWL�FRQ�IDVFL�URXWLQDUL�SHU�OD�UDGLRWHUDSLD�
VWDELOLW¢�H�VHQVLELOLW¢�LQ�IXQ]LRQH�GHJOL�DGGLWLYL��,Q��$WWL
GHO�:RUNVKRS��7HFQLFKH�6SHFLDOL�H�$YDQ]DWH�GL
'RVLPHWULD�H�5DGLRSURWH]LRQH��8QLYHUVLW¢�GHJOL�6WXGL�GL
3DOHUPR��,6%1�����������������3DOHUPR�����*LXJQR
����

*DJOLDUGR�$��72,$��)UDQFHVFD��'
$53$��6DOYDWRUH�
$YDULQR�&��'L�/LEHUWR�*��&25'29$��$GULDQD�
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*$*/,$5'2��&HVDUH���������&RQWULEXWLRQ�RI�XOWUDVRXQG
DQG�FOLQLFDO�QHXURSK\VLRORJ\�LQ�����HQWUDSPHQW�
SRVW�WUDXPDWLF�SRVW�VXUJLFDO�QHXURSDWKLHV�DQG�WXPRUV�
,Q��3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�FRQIHUHQFH�DQG
FRXUVH�RQ�QHXURPXVFXODU�XOWUDVRXQG��S������3DOHUPR�
������QRYHPEUH�����

 

0$55$/(��0DXUL]LR��&2//85$��*LRUJLR��*$*/,$5'2�
&HVDUH��*$//2��6DOYDWRUH��*��,DFRYLHOOR��/21*2��$QQD�
75$1&+,1$��/XLJL��9��&DSXWR��)��'ٷ(UULFR��$��0��*XHOL�
0,',5,��0DVVLPR��3$1=(&$��6DOYDWRUH��%5$,��0DULD
��������18&/($5�0$*1(7,&�5(621$1&(
5(/$;20(75<�$1'�,0$*,1*�)25�'26,0(75<�:,7+
$*$526(�)5,&.(�*(/��3+<6,&$�0(',&$��,661�
�����������GRL�
KWWS���G[�GRL�RUJ���������M�HMPS������������

 

0$55$/(��0DXUL]LR��&2//85$��*LRUJLR��*$//2�
6DOYDWRUH��/21*2��$QQD��1,&,��67()$1,$�
75$1&+,1$��/XLJL��*$*/,$5'2��&HVDUH��)��G
(UULFR
��������1XFOHDU�0DJQHWLF�5HVRQDQFH�LQYHVWLJDWLRQ�RI
39$�*7$�)5LFNH�JHO�GRVLPHWHUV�H[SRVHG�WR�FOLQLFDO
SKRWRQ�EHDPV��,Q��/LEUR�GHJOL�DWWL��2DUDL

 

0$55$/(��0DXUL]LR��&2//85$��*LRUJLR��*$//2�
6DOYDWRUH��/21*2��$QQD��3$1=(&$��6DOYDWRUH�
*$*/,$5'2��&HVDUH��0,',5,��0DVVLPR��%5$,��0DULD
��������&203$5$7,9(�(9$/8$7,21�2)�'$7$
35(352&(66,1*�62)7:$5(�722/6�72�,1&5($6(
()),&,(1&<�$1'�$&&85$&<�,1�',))86,21
.85726,6�,0$*,1*��3+<6,&$�0(',&$��,661�
�����������GRL�
KWWS���G[�GRL�RUJ���������M�HMPS������������

 

0$55$/(��0DXUL]LR��&ROOXUD��*��%5$,��0DULD��7RVFKL��1�
0LGLUL��)��/$�721$��*LXVHSSH��/2�&$672��$QWRQLR�
*$*/,$5'2��&HVDUH���������3K\VLFV��7HFKQLTXHV�DQG
5HYLHZ�RI�1HXURUDGLRORJLFDO�$SSOLFDWLRQV�RI�'LIIXVLRQ
.XUWRVLV�,PDJLQJ��'.,����&/,1,&$/�1(8525$',2/2*<�
YRO������S�����������,661�������������GRL�
��������V����������������

0$55$/(��0DXUL]LR��1,&,��67()$1,$��&2//85$�
*LRUJLR��*$//2��6DOYDWRUH��/21*2��$QQD��3$1=(&$�
6DOYDWRUH��3,&&2/,��7RPPDVR��*$*/,$5'2��&HVDUH�
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0,',5,��0DVVLPR��%5$,��0DULD���������5(67,1*�67$7(
)05,��$�722/�72�,19(67,*$7(�)81&7,21$/
&211(&7,9,7<�02'8/$7,21�,1'8&('�%<
75$16&5$1,$/�',5(&7�&855(17�67,08/$7,21�2)
7+(�02725�1(7:25.��3+<6,&$�0(',&$��,661�
�����������GRL�
KWWS���G[�GRL�RUJ���������M�HMPS������������

 

0LOLWHOOR��&��9,7$%,/(��6DOYDWRUH��5XQGR��/�
*$*/,$5'2��&HVDUH��6$/(512��6HUJLR���������$Q
HGJH�GULYHQ��'�UHJLRQ�JURZLQJ�DSSURDFK�IRU�XSSHU
DLUZD\V�PRUSKRORJ\�DQG�YROXPH�HYDOXDWLRQ�LQ�SDWLHQWV
ZLWK�3LHUUH�5RELQ�VHTXHQFH��,17(51$7,21$/�-2851$/
2)�$'$37,9(�$1'�,1129$7,9(�6<67(06��,661�
���������

 

1,&,��67()$1,$��&2//85$��*LRUJLR��*$*/,$5'2�
&HVDUH��*$//2��6DOYDWRUH��3,&&2/,��7RPPDVR�
0$55$/(��0DXUL]LR���������)XQFWLRQDO�FRQQHFWLYLW\
PRGXODWLRQ�LQGXFHG�E\�WUDQVFUDQLDO�GLUHFW�FXUUHQW
VWLPXODWLRQ�RI�WKH�PRWRU�QHWZRUN��D�5HVWLQJ�6WDWH�I05,
VWXG\��,Q��$WWL�GHO����r�&RQJUHVVR�1D]LRQDOH�6RFLHW¢
,WDOLDQD�GL�)LVLFD��6,)���3DGRYD��������VHWWHPEUH�����

 

3(77$��6DOYDWRUH��78772/2021'2��$QWRQLQR�
*$*/,$5'2��&HVDUH��=DIRQWH��5���%5$1&$7(//,�
*LXVHSSH��&$%,%,��'DQLHOD��&$00$
��&DORJHUR��',
0$5&2��9LWR��*$/9$12��/8,*,��/$�721$��*LXVHSSH�
/,&$7$��$QQD��0DJOLR]]R��)���0$,'$��&DUOR�'RPHQLFR�
0DUFKHVLQL��*���0(5/,12��*LRYDQQL��0,',5,��0DVVLPR�
3$55,1(//2��*DVSDUH��7255(6��'DQLHOH��3,172�
$QWRQLR��&5$;,��$QWRQLR���������7KH�SUHVHQFH�RI�ZKLWH
PDWWHU�OHVLRQV�LV�DVVRFLDWHG�ZLWK�WKH�ILEURVLV�VHYHULW\�RI
QRQDOFRKROLF�IDWW\�OLYHU�GLVHDVH��0(',&,1(��YRO������S�
�����,661�������������GRL�
��������0'�����������������

 

72,$��)UDQFHVFD��*DJOLDUGR��$���'
$53$��6DOYDWRUH�
*$*/,$5'2��&HVDUH��*DJOLDUGR��*���&25'29$��$GULDQD
��������3UHRSHUDWLYH�HYDOXDWLRQ�RI�SHULSKHUDO�QHUYH
LQMXULHV��:KDW�LV�WKH�SODFH�IRU�XOWUDVRXQG"��-2851$/�2)
1(852685*(5<��S�����������,661�������������GRL�
���������������-16������

FHVDUH�JDJOLDUGR��DOHVVL�JLXVHSSLQD��DQDVWDVL�DQGUHD�
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ODXGLFHOOD�ULFFDUGR��OD�WRQD�JLXVHSSH��PLGLUL�PDVVLPR
��������6WXGLR�GL�VHJPHQWD]LRQH�PRUIRYROXPHWULFD�LQ
SD]LHQWL�FRQ�GHFOLQR�FRJQLWLYR�OLHYH�DPQHVWLFR��D0&,��H
GHPHQ]D�GL�$O]KHLPHU��$'��ULVSHWWR�DG�XQ�JUXSSR�GL
FRQWUROOR��1RUPDO�$JLQJ�%UDLQ��1$%���,Q��$WWL�GHO
FRQYHJQR���1DSROL��������6HWWPHEUH�����

 

FHVDUH�JDJOLDUGR��ODXUD�JHUDFL��DOHVVDQGUR�QDSROL�
DQWRQHOOD�JLXJQR��DQGUHD�FRUWHJLDQL��GDQLOR�FDQ]LR�
DQWRQHOOR�JLDUUDWDQR��DQJHOR�IUDQ]LQL��GRPHQLFR�LDFRSLQR�
FDUOR�FDWDODQR��PDVVLPR�PLGLUL���������>1RQ�LQYDVLYH
WUDQV�FUDQLDO�PDJQHWLF�UHVRQDQFH�LPDJLQJ�JXLGHG
IRFXVHG�XOWUDVRXQGV�VXUJHU\�WR�WUHDW�QHXURORJLF
GLVRUGHUV@��5(&(17,�352*5(66,�,1�0(',&,1$��YRO�
�����S�����������,661�������������GRL�
������������������

 

FHVDUH�JDJOLDUGR��ODXUD�JHUDFL��DOHVVDQGUR�QDSROL��FDUOR
FDWDODQR��PDVVLPR�PLGLUL���������&KLUXUJLD�WUDQV�FUDQLFD
PHGLDQWH�XOWUDVXRQL�IRFDOL]]DWL�DG�DOWD�LQWHQVLW¢�VX�JXLGD
50��WUDQV�FUDQLDO�05,�JXLGHG�)RFXVHG�8OWUDVRXQG
6XUJHU\��WF05J)86���HVSHULHQ]D�SUHOLPLQDUH�D����7��,Q�
$WWL�GHO�FRQYHJQR���1DSROL��������6HWWPHEUH�����

 

$*1(//2��/XFD��0,/,7(//2��&DUPHOR��*$*/,$5'2�
&HVDUH��9,7$%,/(��6DOYDWRUH���������5DGLDO�%DVLV
)XQFWLRQ�,QWHUSRODWLRQ�IRU�5HIHUHQFHOHVV�7KHUPRPHWU\
(QKDQFHPHQW��,Q���D�FXUD�GL���%DVVLV�6��(VSRVLWR�$�
0RUDELWR�)�&���$GYDQFHV�LQ�1HXUDO�1HWZRUNV�
&RPSXWDWLRQDO�DQG�7KHRUHWLFDO�,VVXHV��60$57
,1129$7,21��6<67(06�$1'�7(&+12/2*,(6��YRO�����
%HUOLQ�6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ��,6%1�
�������������������,661�������������GRL�
�������������������������B��

 

&$0$5'$��&HFLOLD��7RUHOOL��3���&$0$5'$��5RVROLQR�
%$77$*/,1,��,DFRSR��*$*/,$5'2��&HVDUH�
021$67(52��5REHUWR���������,VRODWHG��VXEWOH�
QHXURORJLFDO�DEQRUPDOLWLHV�LQ�QHXURORJLFDOO\�DQG
FRJQLWLYHO\�KHDOWK\�DJLQJ�VXEMHFWV��-2851$/�2)
1(852/2*<��YRO�������S�������������,661������������
GRL����������V����������������

&2//85$��*LRUJLR��0$55$/(��0DXUL]LR��*$*/,$5'2�
&HVDUH��*$//2��6DOYDWRUH��/21*2��$QQD��1,&,�
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67()$1,$��3$1=(&$��6DOYDWRUH��0,',5,��0DVVLPR�
%5$,��0DULD���������/RRNLQJ�LQWR�WKH�DUFKLWHFWXUH�RI�WKH
EUDLQ�ZLWK�05,��TXDQWLILFDWLRQ�RI�QRQ�*DXVVLDQ�ZDWHU
GLIIXVLRQ�E\�'LIIXVLRQ�.XUWRVLV�,PDJLQJ��'.,���,Q��$77,
),60$7�������3DOHUPR����WK�6HSWHPEHUٲ���QG�2FWREHU
����

 

)��G
(UULFR��:��6��$OPHLGD��$��9��6��$OYHV��%5$,��0DULD�
0��*��&DVFRQH��&��&RUUDGL��*$*/,$5'2��&HVDUH��*$//2�
6DOYDWRUH��/��/D]]HUL��$��0DULQL��0$55$/(��0DXUL]LR��6�
2��6RX]D��(��0��6XVVXFKL���������39$�JHO�GRVLPHWHUV�IRU
UDGLRWKHUDS\�DSSOLFDWLRQV��,Q��%RRN�RI�$EVWUDFW�7KH���WK
,QWHUQDWLRQDO�:RUNVKRS�RQ�,RQL]LQJ�5DGLDWLRQ
0RQLWRULQJ��2DUDL������'LFHPEUH�����

 
*$*/,$5'2��&HVDUH���������7HFQLFD��LQGLFD]LRQL�H
ULVXOWDWL�WUDQV�FUDQLDO�05J)86�

 

*$*/,$5'2��&HVDUH��*(5$&,��/DXUD��1DSROL��$���6FKLII�
*���021$67(52��5REHUWR��),(552��%ULJLGD�
&257(*,$1,��$QGUHD��&$1=,2��'DQLOR��*,$55$7$12�
$QWRQLQR��*,8*12��$QWRQHOOD��5RPDQHOOL��3���)UDQ]LQL�
$���,$&23,12��'RPHQLFR��&DWDODQR��&���0,',5,��0DVVLPR
��������75$16�&5$1,$/�05,�*8,'('�)2&86('
8/75$6281'�685*(5<��7&05*)86���35(/,0,1$5<
,7$/,$1��$1'�:25/'�),567��(;3(5,(1&(�$7����
7(6/$��ILUVW���FDVHV�WUHDWHG���,Q��6,1�ERRN�RI�DEVWUDFWV�
*HQRYD��������2WWREUH�����

 

*$*/,$5'2��&HVDUH��0,',5,��0DVVLPR��*(5$&,��/DXUD�
6FKLII��*���1DSROL��$���&DWDODQR��&���5RPDQHOOL��3���������
&KLUXUJLD�WUDQV�FUDQLFD�PHGLDQWH�XOWUDVXRQL�IRFDOL]]DWL
DG�DOWD�LQWHQVLWDC�VX�JXLGD�50��HVSHULHQ]D�SUHOLPLQDUH�D
���7��SULPD�SD]LHQWH�WUDWWDWD���,Q��/LEUR�GHJOL�DEVWUDFW�GH
�5LVRQDQ]D�0DJQHWLFD�LQ�0HGLFLQD�������GDOOD�ULFHUFD
WHFQRORJLFD�DYDQ]DWD�DOOD�SUDWLFD�FOLQLFD���9HURQD�������
$SULOH�����

 

*$*/,$5'2��&HVDUH��0,',5,��0DVVLPR��*(5$&,��/DXUD�
6FKLII��*���5RPDQHOOL��3����������,QWURGXFLQJ�����7
05J)86��,Q��6RFLHW\�IRU�%UDLQ�0DSSLQJ�DQG
7KHUDSHXWLFV�ERRN�RI�DEVWUDFWV��/�$��&RQYHQWLRQ�&HQWHU�
�����6��)LJXHURD�6W���/RV�$QJHOHV��&$��������0DUFK����
�������

*$*/,$5'2��&HVDUH��1DSROL��$��*(5$&,��/DXUD�
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*,8*12��$QWRQHOOD��6FKLII��*��5RPDQHOOL��3��,$&23,12�
'RPHQLFR��)UDQ]LQL��$��&DWDODQR��&��0,',5,��0DVVLPR
��������7UDQV�FUDQLDO�05,�JXLGHG�)RFXVHG�8OWUDVRXQG
6XUJHU\��WF05J)86���SUHOLPLQDU\�,WDOLDQ��DQG
ZRUOG�ILUVW��H[SHULHQFH�DW�����7HVOD���,Q��1HXURUDGLRORJ\�
$�-RXUQDO�'HGLFDWHG�WR�1HXURLPDJLQJ�DQG�,QWHUYHQWLRQDO
1HXURUDGLRORJ\���%RRN�RI�$EVWUDFWV��1DSOHV�������
6HSWHPEHU�����

 

*$*/,$5'2��&HVDUH��1DSROL��$��*(5$&,��/DXUD��6FKLII�
*��*,8*12��$QWRQHOOD��5RPDQHOOL��3��)UDQ]LQL��$�
,$&23,12��'RPHQLFR��&DWDODQR��&��0,',5,��0DVVLPR
��������&KLUXUJLD�WUDQV�FUDQLFD�PHGLDQWH�XOWUDVXRQL
IRFDOL]]DWL�DG�DOWD�LQWHQVLW¢�VX�JXLGD�UP��HVSHULHQ]D
SUHOLPLQDUH�D����7��SULPL���FDVL�WUDWWDWL���,Q��/LEUR�GHJOL
$EVWUDFW�GHO���r�&RQJUHVVR�1D]LRQDOH�$VVRFLD]LRQH
,WDOLDQD�GL�1HXURUDGLRORJLD�'LDJQRVWLFD�H�,QWHUYHQWLVWLFD�
1DSROL��������VHWWHPEUH�����

 

*$*/,$5'2��&HVDUH��1DSROL��$���*(5$&,��/DXUD��6FKLII�
*���*,8*12��$QWRQHOOD��5RPDQHOOL��3���,$&23,12�
'RPHQLFR��)UDQ]LQL��$���&DWDODQR��&���0,',5,��0DVVLPR
��������7UDQV�FUDQLDO�05,�JXLGHG�)RFXVHG�8OWUDVRXQG
6XUJHU\��WF05J)86���SUHOLPLQDU\�,WDOLDQ��DQG
ZRUOG�ILUVW��H[SHULHQFH�DW�����7HVOD��ILUVW���SDWLHQW
WUHDWHG���,Q�
KWWS���ZZZ�IXVWKHUDS\V\PSRVLXP�����RUJ�3URJUDP)86�����SGI�
/RQGRQ��������2FWREHU�����

 

*(5$&,��/DXUD��*$*/,$5'2��&HVDUH��%(1&,9,11,�
)UDQFHVFR��/$�721$��*LXVHSSH��0,',5,��0DVVLPR
�5$5�5)67)+&ٲ0,)+'5)�,'�$,$77/��0$������(
/2&$/,==$=,21,�63/$1&12��('�,175$�&5$1,&+(
,1�3$=,(17(�&21�67$',2�$9$1=$72�',�0$/$77,$�
,Q��/LEUR�GHJOL�$EVWUDFW�GHO���r�&RQJUHVVR�1D]LRQDOH
$VVRFLD]LRQH�,WDOLDQD�GL�1HXURUDGLRORJLD�'LDJQRVWLFD�H
,QWHUYHQWLVWLFD��1DSROL��������VHWWHPEUH�����

 

*HUDFL�/DXUD��*DJOLDUGR�&HVDUH��$QWRQLR�/R�&DVWR�
0DVVLPR�0LGLUL���������8OWUDVXRQL�IRFDOL]]DWL�DG�DOWD
LQWHQVLWDC�VX�JXLGD�50��05J)86��SHU�LO�WUDWWDPHQWR�GHL
ILEURPL�XWHULQL�VLQWRPDWLFL��OD�QRVWUD�HVSHULHQ]D��,Q��$WWL
GHO�FRQYHJQR��6LUDFXVD��������1RYHPEUH�����

0$55$/(��0DXUL]LR��*$*/,$5'2��&HVDUH��*$//2�
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6DOYDWRUH��,$&29,(//2��*��/21*2��$QQD��75$1&+,1$�
/XLJL��&2//85$��*LRUJLR��/$==(5,��/��3$1=(&$�
6DOYDWRUH��%5$,��0DULD��'(�2&,55)ٷ����������$JDURVH
DQG�39$�)ULFNH�JHO�GRVLPHWHUV�H[SRVHG�WR�FOLQLFDO
SKRWRQV�EHDPV��1XFOHDU�0DJQHWLF�5HVRQDQFH
5HOD[RPHWU\�DQG�,PDJLQJ��,Q��$77,�)LV0DW�������,6%1�
�������������������3DOHUPR����WK�6HSWHPEHUٲ���QG
2FWREHU�����

 

0LOLWHOOR��&DUPHOR��9LWDELOH��6DOYDWRUH��5XQGR��/HRQDUGR�
*DJOLDUGR��&HVDUH��6DOHUQR��6HUJLR���������$Q
HGJH�GULYHQ��'�UHJLRQ�JURZLQJ�DSSURDFK�IRU�XSSHU
DLUZD\�PRUSKRORJ\�DQG�YROXPH�HYDOXDWLRQ�LQ�SDWLHQWV
ZLWK�3LHUUH�5RELQ�VHTXHQFH��,17(51$7,21$/�-2851$/
2)�$'$37,9(�$1'�,1129$7,9(�6<67(06��YRO�����S�
���������,661�������������GRL�
��������,-$,6������������

 

1,&,��67()$1,$��0$55$/(��0DXUL]LR��&2//85$�
*LRUJLR��*$//2��6DOYDWRUH��3,&&2/,��7RPPDVR�
*$*/,$5'2��&HVDUH��0,',5,��0DVVLPR��%5$,��0DULD
��������)XQFWLRQDO�FRQQHFWLYLW\�PRGXODWLRQ�LQGXFHG�E\
WUDQVFUDQLDO�GLUHFW�FXUUHQW�VWLPXODWLRQ�RI�WKH�PRWRU
QHWZRUN�LQYHVWLJDWHG�E\�UHVWLQJ�VWDWH�I05,��,Q��$77,
)LV0DW������,6%1���������������������3DOHUPR����WK
6HSWHPEHUٲ���QG�2FWREHU�����

 

3(77$��6DOYDWRUH��&$00$
��&DORJHUR��',�0$5&2��9LWR�
/,&$7$��$QQD��&5$;,��$QWRQLR��78772/2021'2�
$QWRQLQR��3,172��$QWRQLR��*$*/,$5'2��&HVDUH�
%5$1&$7(//,��*LXVHSSH��/$�721$��*LXVHSSH��0,',5,�
0DVVLPR��=DIRQWH��5���*DOYDQR��/���0DJOLR]]R��)��
0HUOLQR��*���&$%,%,��'DQLHOD���������7KH�SUHVHQFH�RI
:KLWH�0DWWHU�/HVLRQV�LV�QRW�DVVRFLDWHG�ZLWK
1RQ�DOFRKROLF�)DWW\�/LYHU�'LVHDVH�EXW�ZLWK�LWV
KLVWRORJLFDO�VHYHULW\��-2851$/�2)�+(3$72/2*<��,661�
�����������GRL�
KWWS���G[�GRL�RUJ���������6��������������������

 

3,&&2/,��7RPPDVR��0$55$/(��0DXUL]LR��&2//85$�
*LRUJLR��1LFL��6��021$67(52��5REHUWR��%5$,��0DULD�
),(552��%ULJLGD��1DSROL��$��&DWDODQR��&��/$�721$�
*LXVHSSH��0,',5,��0DVVLPR��*$*/,$5'2��&HVDUH
��������3267�7+$/$02720<�1(852)81&7,21$/
),1',1*6�21�3$7,(176�75($7('�:,7+
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75$16�&5$1,$/�0$*1(7,&�5(621$1&(�*8,'('
)2&86('�8/75$6281'�685*(5<��7&05*)86��
35(/,0,1$5<�5(68/76��,Q��%RRN�RI�DEVWUDFW��*HQRYD�
������2WWREUH�����

 

3,&&2/,��7RPPDVR��1LFL��6��*,*/,$��*LXVHSSH�
0$55$/(��0DXUL]LR��*$*/,$5'2��&HVDUH��&2//85$�
*LRUJLR��%UDL��0��),(552��%ULJLGD���������)81&7,21$/
&211(&7,9,7<�02'8/$7,21�,1'8&('�%<
75$16&5$1,$/�',5(&7�&855(17�67,08/$7,21�2)
7+(�02725�1(7:25.��,Q��%RRN�RI�$EVWUDFW���*HQRYD�
������VHWWHPEUH�����

 

5$*21(6(��3DROR��63,7$/(��(PDQXHOD�5RVDULD�
*$*/,$5'2��&HVDUH��5($/0872��6DEULQD��/$�721$�
*LXVHSSH��*LDQIDOD��$���9$==2/(5��*LXOLD��$/(66,�
6LPRQD��%$521(��)DELR��&$68&&,2��$OHVVDQGUD�
&,//,12��6DOYDWRUH��0,',5,��0DVVLPR��6$/(0,�
*LXVHSSH���������1(852'(*(1(5$7,21�,1
08/7,3/(�6&/(526,6��&203$5,621�%(7:((1
&/,1,&$/��1(85236<&+2/2*,&$/��05,�$1'
237,&$/�&2+(5(1&(�7202*5$3+<�3$5$0(7(56�
,Q��%RRN�RI�$EVWUDFW�IURP��;/9,�&21*5(662�62&,(7$C
,7$/,$1$�',�1(852/2*,$���*HQRYD��������2WWREUH
����

 

5DGHOOLQL��6���5,&+,86$��3LHULQD��*$*/,$5'2��&HVDUH�
)$/$1*$��*LRUJLD��0255($/(�%8%(//$��5DIIDHOOD�
9$'$/$
��0DULD��$0$72��0DUFR�&DORJHUR��0,',5,�
0DVVLPR��*,25'$12��&DUOD���������7+(�&/,1,&$/
ٷ6)5$9*�(17�2)0)*1�0$1$,�)25&�6>7,9,7&$
23+7+$/023$7+<��&255(/$7,21�:,7+�25%,7$/
05�,0$*,1*���,Q��$EVWUDFW�%RRN���r�&RQJUHVVR
1D]LRQDOH�6RFLHW¢�,WDOLDQD�GL�(QGRFULQRORJLD�

 

FHVDUH�JDJOLDUGR��DOHVVDQGUR�QDSROL��ODXUD�JHUDFL��JLODWW
VFKLII��DQWRQHOOD�JLXJQR��SDQWDOHR�URPDQHOOL��DQJHOR
IUDQ]LQL��GRPHQLFR�LDFRSLQR��FDUOR�FDWDODQR��PDVVLPR
PLGLUL���������&KLUXUJLD�WUDQV�FUDQLFD�PHGLDQWH
XOWUDVXRQL�IRFDOL]]DWL�DG�DOWD�LQWHQVLWDC�VX�JXLGD�50�
HVSHULHQ]D�SUHOLPLQDUH�D����7��,Q��$WWL�GHO�FRQYHJQR�
6LUDFXVD��������1RYHPEUH�����

$*1(//2��/XFD��0LOLWHOOR��&��*$*/,$5'2��&HVDUH�
9,7$%,/(��6DOYDWRUH���������5HIHUHQFHOHVV�7KHUPRPHWU\
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XVLQJ�5DGLDO�%DVLV�)XQFWLRQ�,QWHUSRODWLRQ��,Q��3URF��RI�WKH
�����:RUOG�6\PSRVLXP�RQ�&RPSXWHU�$SSOLFDWLRQV�DQG
5HVHDUFK��YRO��&RPSXWHU�$SSOLFDWLRQV�	�5HVHDUFK
�:6&$5��������:RUOG�6\PSRVLXP�RQ��S�������,(((�
,6%1���������������������6RXVVH��7XQLVLD��������-DQXDU\
������GRL����������:6&$5�������������

 

%DJQDWR��6��%RFFDJQL��&��6DQW
$QJHOR��$��)LQJHONXUWV��$�
)LQJHONXUWV��$��*$*/,$5'2��&HVDUH��*DODUGL��*���������
/RQJ�ODVWLQJ�FRPD��)81&7,21$/�1(852/2*<��YRO�
)XQFWLRQDO�1HXURORJ\�������������������,661�����������

 

&$11,==$52��&DUOD��3/(6&,$��)XOYLR��*$*/,$5'2�
&HVDUH��%5$1&$72��$QQD���������(7+$12/
35()(5(1&(�'85,1*�35(*1$1&<�$)7(5
/21*�7(50�(7+$12/�&2168037,21��())(&7�2)
'5,1.,1*�3$77(51�$1'�0$7(51$/�%(+$9,285
$1$/<6,6��,Q���WK�)(16�)2580�2)�1(8526&,(1&(��
352*5$00(��0LODQ������OXJOLR�����

 

&2//85$��*LRUJLR��0$55$/(��0DXUL]LR��*$*/,$5'2�
&HVDUH��*$//2��6DOYDWRUH��/21*2��$QQD��1,&,�
67()$1,$��3$1=(&$��6DOYDWRUH��0,',5,��0DVVLPR�
%5$,��0DULD���������$GYDQFHG�WHFKQLTXHV�LQ�0DJQHWLF
5HVRQDQFH�,PDJLQJ��FKDUDFWHUL]DWLRQ�RI�QRQ�JDXVVLDQ
ZDWHU�GLIIXVLRQ�XVLQJ�',))86,21�.85726,6�,0$*,1*
�'.,���,Q��$WWL�GHO�&RQYHJQR�3K\VLFV�	�PHGLFLQH��7RZDUG
D�IXWXUH�RI�LQWHJUDWLRQ��,6%1���������������������7UHQWR�
����1RYHPEUH�����

 

&2//85$��*LRUJLR��0$55$/(��0DXUL]LR��*$*/,$5'2�
&HVDUH��*$//2��6DOYDWRUH��0,',5,��0DVVLPR��%5$,�
0DULD���������6LPXOD]LRQL�QXPHULFKH�H�WHVW�GL
DSSOLFDELOLW¢�FOLQLFD�GHOOD�'LIIXVLRQ�.XUWRVLV�,PDJLQJ�VX
WRPRJUDIL�50�GD�����7HVOD��,Q��5DGLRSURWH]LRQH��/H
UDGLD]LRQL��YDORUL��FRQRVFHQ]D�VFLHQWLILFD�H�DVSHWWL
RSHUDWLYL��$RVWD��������RWWREUH�����

 
*$*/,$5'2��&HVDUH���������'$/�1(21$72
$//
$'2/(6&(17(��129,7$
�(�9(&&+,�352%/(0,�
501�FUDQLR�HQFHIDOLFD�

 
*$*/,$5'2��&HVDUH���������I05,��5LVRQDQ]D�0DJQHWLFD
IXQ]LRQDOH��

*$*/,$5'2��&HVDUH��&DUFLRQH��*���&$5&,21(��3DROD�
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/$�721$��*LXVHSSH��/2�&$672��$QWRQLR��0,',5,�
0DVVLPR���������(QFHIDORSDWLD�LSHUWHQVLYD�FURQLFD��(,&��
VHQVLELOLWDC�GHOOH�VHTXHQ]H�*(�7�
�D�FRQIURQWR�FRQ�OH
6:,�QHOO
LGHQWLILFD]LRQH�GHL�PLFUR�VDQJXLQDPHQWL��,Q����r
&RQJUHVVR�QD]LRQDOH�GHOOD�6RFLHW¢�,WDOLDQD�GL�5DGLRORJLD
0HGLFD��6,50���/LEUR�GHL�5LDVVXQWL��)LUHQ]H�������
0DJJLR�����

 

*$*/,$5'2��&HVDUH��)$/$1*$��*LRUJLD��687(5$�
5DIIDHOOR��/$�721$��*LXVHSSH��/2�&$672��$QWRQLR�
0,',5,��0DVVLPR��/$*$//$��5REHUWR���������3UHVDFUDO
0\HOROLSRPD��7+(�1(8525$',2/2*<�-2851$/��YRO�
92/80(������1R������'(&(0%(5�������S����������
,661�������������GRL��GRL�����������15-�����������

 

*$*/,$5'2��&HVDUH��/$�721$��*LXVHSSH��,29$1(�
$QJHOR��*(5$&,��/DXUD��$/(66,��*LXVHSSLQD��������
7UDXPD�FUDQLFR�QHOOR�VSRUW��,Q��,RYDQH�$�6RODULQR
0�6XWHUD�5��3ULQFLSL�GL�GLDJQRVWLFD�SHU�LPPDJLQL�LQ
PHGLFLQD�GHOOR�VSRUW��HGLVHV��,6%1���������������

 

*$//2��6DOYDWRUH��0$55$/(��0DXUL]LR��%5$,��0DULD�
*$*/,$5'2��&HVDUH��/21*2��$QQD��75$1&+,1$�
/XLJL��$EEDWH��%��&2//85$��*LRUJLR��*DOOLDV��.�
,DFRYLHOOR��*��&DSXWR��9��'ٷ(UULFR��)����������6HQVLELOLW¢�H
VWDELOLW¢�GHL�GRVLPHWUL�JHO�GL�WLSR�)ULFNH�HVSRVWL�DL�IRWRQL
QHO�UDQJH�FOLQLFR�LQ�IXQ]LRQH�GHOOD�FRQFHQWUD]LRQH�GL
IHUUR�H�GHJOL�DGGLWLYL�SUHVHQWL���'�05,�SHU�DSSOLFD]LRQL
GRVLPHWULFKH��,Q��5DGLRSURWH]LRQH��/H�UDGLD]LRQL��YDORUL�
FRQRVFHQ]D�VFLHQWLILFD�H�DVSHWWL�RSHUDWLYL��$RVWD�������
RWWREUH�����

 

*$//2��6DOYDWRUH��0$55$/(��0DXUL]LR��%5$,��0DULD�
*$*/,$5'2��&HVDUH��/21*2��$QQD��75$1&+,1$�
/XLJL��'
(UULFR��)����������6HQVLELOLW¢�H�VWDELOLW¢�GHL
GRVLPHWUL�JHO�GL�WLSR�)ULFNH�HVSRVWL�DL�IRWRQL�QHO�UDQJH
FOLQLFR�LQ�IXQ]LRQH�GHOOD�FRQFHQWUD]LRQH�GL�IHUUR���'�05,
HG�DSSOLFD]LRQL�GRVLPHWULFKH��,Q��$77,�&RQYHJQR
1D]LRQDOH�GHOOD�6RFLHW¢�,WDOLDQD�GL�5LFHUFD�GHOOH
5DGLD]LRQL��6,55���3DYLD������1RYHPEUH�����

 

*LXJQR��$��6$/(0,��*LXVHSSH��*$*/,$5'2��&HVDUH�
)/25(1$��$GD�0DULD��,$&23,12��'RPHQLFR��������
1HXURQDYLJDWLRQ�JXLGHG�ELRSV\�IRU�GLIIHUHQWLDO�GLDJQRVLV
RI�SVHXGRWXPRUDO�GHP\HOLQDWLQJ�EUDLQ�OHVLRQV�
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,17(5',6&,3/,1$5<�1(852685*(5<��YRO�����S��������
,661�������������GRL�
KWWS���G[�GRL�RUJ���������M�LQDW������������

 

0$55$/(��0DXUL]LR��%5$,��0DULD��*$*/,$5'2��&HVDUH�
*$//2��6DOYDWRUH��/21*2��$QQD��75$1&+,1$��/XLJL�
$EEDWH��%��&2//85$��*LRUJLR��*DOOLDV��.��&DSXWR��9��/2
&$672��$QWRQLR��0,',5,��0DVVLPR��Gٷ(UULFR��)���������
&RUUHODWLRQ�EHWZHHQ�IHUURXV�DPPRQLXP�VXOIDWH
FRQFHQWUDWLRQ��VHQVLWLYLW\�DQG�VWDELOLW\�RI�)ULFNH�JHO
GRVLPHWHUV�H[SRVHG�WR�FOLQLFDO�;�UD\�EHDPV��18&/($5
,167580(176�	�0(7+2'6�,1�3+<6,&6�5(6($5&+�
6(&7,21�%��%($0�,17(5$&7,216�:,7+�0$7(5,$/6
$1'�$7206��YRO�������,661����������;��GRL�
��������M�QLPE������������

 

0$55$/(��0DXUL]LR��%5$,��0DULD��*$*/,$5'2��&HVDUH�
*$//2��6DOYDWRUH��/21*2��$QQD��75$1&+,1$��/XLJL�
$EEDWH��%��&2//85$��*LRUJLR��*DOOLDV��.��.��,DFRYLHOOR�
*��G
(UULFR��)����������*HO�GL�)ULFNH��VWXGLR�GHOOD�ULVSRVWD
105�LQ�IXQ]LRQH�GHOOD�FRQFHQWUD]LRQH�GL�IHUUR�HG�XWLOL]]R
GRVLPHWULFR�LQ�DPELWR�FOLQLFR���'�05,���,Q��$77,�6,)
������,6%1���������������������3LVD

 

0$55$/(��0DXUL]LR��%5$,��0DULD��*$*/,$5'2��&HVDUH�
*$//2��6DOYDWRUH��/21*2��$QQD��75$1&+,1$��/XLJL�
$EEDWH��%��*DOOLDV��.��&DSXWR��9��/2�&$672��$QWRQLR�
0,',5,��0DVVLPR��G
(UULFR��)����������'HSHQGHQFH�RI
05,�VHQVLWLYLW\�RI�)ULFNH�JHO�GRVLPHWHUV�H[SRVHG�WR
FOLQLFDO�SKRWRQV�EHDPV�RQ�IHUURXV�DPPRQLXP�VXOIDWH
FRQWHQW��,Q��%RRN�RI�$EVWUDFW�,550$�������,6%1�
�������������������9DOHQFLD

 

0$55$/(��0DXUL]LR��%5$,��0DULD��*$*/,$5'2��&HVDUH�
*$//2��6DOYDWRUH��/21*2��$QQD��75$1&+,1$��/XLJL�
&2//85$��*LRUJLR��,DFRYLHOOR��*��3$1=(&$��6DOYDWRUH�
KDUDFWHUL]DWLRQ�RI�)ULFNH�JHO&����������(��UULFR)ٷ'
GRVLPHWHUV�H[SRVHG�WR�FOLQLFDO�SKRWRQV�EHDPV�DQG�RI�05,
GRVLPHWULFDO�DSSOLFDWLRQV��,Q��$WWL�GHO�&RQYHJQR�3K\VLFV
	�PHGLFLQH��7RZDUG�D�IXWXUH�RI�LQWHJUDWLRQ��,6%1�
�������������������7UHQWR������1RYHPEUH�����

0$55$/(��0DXUL]LR��%5$,��0DULD��/21*2��$QQD�
*$//2��6DOYDWRUH��720$5&+,2��(OLR�$QJHOR�
75$1&+,1$��/XLJL��*$*/,$5'2��&HVDUH��'ٷ(UULFR��)�
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 ��������105�UHOD[RPHWU\�PHDVXUHPHQWV�RI�)ULFNH�JHO
GRVLPHWHUV�H[SRVHG�WR�QHXWURQV��5$',$7,21�3+<6,&6
$1'�&+(0,675<��YRO�������,661����������;��GRL�
��������M�UDGSK\VFKHP������������

 

0$55$/(��0DXUL]LR��&2//85$��*LRUJLR��*$*/,$5'2�
&HVDUH��7RVFKL��1��0,',5,��0DVVLPR��%5$,��0DULD
��������'LIIXVLRQ�.XUWRVLV�,PDJLQJ��SULPH�DSSOLFD]LRQL
FOLQLFKH�LQ�DPELWR�QHXURUDGLRORJLFR��,Q��/LEUR�GHJOL
$EVWUDFW��'DJOL�DWRPL�DO�FHUYHOOR���0LODQR������������

 

0$55$/(��0DXUL]LR��1,&,��67()$1,$��&2//85$�
*LRUJLR��*$//2��6DOYDWRUH��/21*2��$QQD��3$1=(&$�
6DOYDWRUH��3,&&2/,��7RPPDVR��*$*/,$5'2��&HVDUH�
%5$,��0DULD���������5HVWLQJ�VWDWH�I05,�DV�D�WRRO�WR
LQYHVWLJDWH�EUDLQ�IXQFWLRQDO�FRQQHFWLYLW\��,Q��$WWL�GHO
&RQYHJQR�3K\VLFV�	�PHGLFLQH��7RZDUG�D�IXWXUH�RI
LQWHJUDWLRQ��,6%1���������������������7UHQWR�����
1RYHPEUH�����

 

3DSSDODUGR��03��$UFXOHR��3��/R�%HOOR��$��&UDSDUR��*�
$UFXOHR��6��0$5&+(6(��3DROD��*$*/,$5'2��&HVDUH�
0,',5,��0DVVLPR���������5DGLRJUDSKLF�)HDWXUHV�ZLWK
3DWKRORJLFDO�&RUUHODWLRQ�LQ�&HUHEUDO�$P\ORLG
,QIODPPDWRU\�9DVFXORSDWK\�$�&DVH�5HSRUW��,Q��;;
6\PSRVLXP�1HXURUDGLRORJLFXP��,VWDQEXO��7XUNH\������
6HSWHPEHU�����

 

6$/(512��6HUJLR��*$*/,$5'2��&HVDUH��9,7$%,/(�
6DOYDWRUH��0,/,7(//2��&��/$�721$��*LXVHSSH�
*,8))5(��0DULR��/2�&$672��$QWRQLR��0,',5,��0DVVLPR
��������6(0,�$8720$7,&�92/80(75,&
6(*0(17$7,21�2)�7+(�833(5�$,5:$<6�,1
3$7,(176�:,7+�3,(55(�52%,1�6(48(1&(��15-
',*,7$/��YRO������,661�����������

 

9(518&&,2��)HGHULFD��*(5$&,��/DXUD��&DWDODQR��&�
0,',5,��0DVVLPR��*$*/,$5'2��&HVDUH��������
&+,585*,$�121�,19$6,9$�$'�8/75$6821,
)2&$/,==$7,�50�*8,'$7,��05*)86��3(5�,/
75$77$0(172�'(,�),%520,�87(5,1,�6,1720$7,&,�
12675$�(63(5,(1=$�68//
(/(**,%,/,7��'(//(
3$=,(17,��,Q��352*5$00$���r�&21*5(662
1$=,21$/(�6,50�������S�������),5(1=(

9(518&&,2��)HGHULFD��*(5$&,��/DXUD��*(129$�
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&ODXGLR��/$�721$��*LXVHSSH��&DWDODQR��&��0,',5,�
0DVVLPR��*$*/,$5'2��&HVDUH���������0DJQHWLF
5HVRQDQFH�JXLGHG�)RFXVHG�8OWUDVRXQG�6XUJHU\
�05J)86��IRU�XWHULQH�ILEURLGV��RXU�H[SHULHQFH�RQ
SDWLHQWVٷ�HOLJLELOLW\��,Q�
KWWS���G[�GRL�RUJ���������HFU�����&�����KW��9LHQQD������
0DU]R�������GRL�
KWWS���G[�GRL�RUJ���������HFU�����&�����

 

&2//85$��*LRUJLR��0$55$/(��0DXUL]LR��7RVFKL��1�
*$*/,$5'2��&HVDUH��0,',5,��0DVVLPR��%5$,��0DULD�
*$//2��6DOYDWRUH���������6YLOXSSR�GL�XQ�VRIWZDUH�SHU
OٷDQDOLVL�GL�LPPDJLQL�GL�'LIIXVLRQ�.XUWRVLV�,PDJLQJ��,Q��,O
QXRYR�VLVWHPD�UDGLRORJLFR��VLWXD]LRQL�GL�HVSRVL]LRQH
SURJUDPPDWH��HVLVWHQWL�H�GL�HPHUJHQ]D��,9�VHVVLRQH��
,6%1���������������������3DOHUPR��������VHWWHPEUH
����

 

)5$1&$9,//$��*LXVHSSH��687(5$��5DIIDHOOR��,29$1(�
$QJHOR��*$*/,$5'2��&HVDUH��&DQGHOD�)��6$1),/,332�
$QWRQLQR��)5$1&$9,//$��9LQFHQ]R�&ULVWLDQ��/2�&$672�
$QWRQLR��0,',5,��0DVVLPR���������,QWHUYHQWLVWLFD
HFR�JXLGDWD�SHU�OٷDUWLFROD]LRQH�GٷDQFD��0(',&,1$
'(//2�63257��YRO���������S����������,661�����������

 

)5$1&$9,//$��*LXVHSSH��687(5$��5DIIDHOOR��,29$1(�
$QJHOR��*$*/,$5'2��&HVDUH��&DQGHOD��)��6$1),/,332�
$QWRQLQR��)5$1&$9,//$��9LQFHQ]R�&ULVWLDQ��/2�&$672�
$QWRQLR��0,',5,��0DVVLPR���������8OWUDVRXQG�JXLGHG
LQWHUYHQWLRQ�IRU�KLS�MRLQW��0(',&,1$�'(//2�63257��YRO�
�������S����������,661�����������

 
*$*/,$5'2��&HVDUH���������&RUVR�EDVH�GL�,PDJLQJ�50
GHO�6LVWHPD�1HUYRVR�&HQWUDOH�

 
*$*/,$5'2��&HVDUH���������/D�6WHULOLW¢�GL�FRSSLD�2JJL�
1XRYH�SURVSHWWLYH�

 

*$*/,$5'2��&HVDUH��$/(66,��*LXVHSSLQD��/$�721$�
*LXVHSSH��/2�&$672��$QWRQLR��0,',5,��0DVVLPR��������
35(6(17$=,21(�',�81�&$62�',�0(1,1*2&(/(
6$&5$/(�$17(5,25(��&$5$77(5,67,&+(
1(8525$',2/2*,&+(�(�',$*126,�',))(5(1=,$/(�
,Q��7KH�1HXURUDGLRORJ\�-RXUQDO��7+(
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1(8525$',2/2*<�-2851$/��,661������������
/
$TXLOD���6FXROD�SHU�6RYULQWHQGHQWL�H�,VSHWWRUL�GHOOD
*XDUGLD�GL�)LQDQ]D���&RSSLWR��������VHWWHPEUH�����

 

*$*/,$5'2��&HVDUH��$1$67$6,��$QGUHD��/$�721$�
*LXVHSSH��0,',5,��0DVVLPR���������&$5$77(5,67,&+(
1(8525$',2/2*,&+(�',�81�&$62�',�6&/(526,
78%(526$�',$*1267,&$72�,1�(7$C�$'8/7$��,Q��7KH
1HXURUDGLRORJ\�-RXUQDO��7+(�1(8525$',2/2*<
-2851$/��,661�������������/
$TXLOD���6FXROD�SHU
6RYULQWHQGHQWL�H�,VSHWWRUL�GHOOD�*XDUGLD�GL�)LQDQ]D��
&RSSLWR��������VHWWHPEUH�����

 

*$*/,$5'2��&HVDUH��%$521(��)DELR��%HQFLYLQQL��)�
%DQFR��$��0,',5,��0DVVLPR���������+,332&$03$/
5(9(56,%/(�/(6,216�,1�$�&$6(�2)�75$16,(17
*/2%$/�$01(6,$��,Q��1HXURUDGLRORJ\�
1(8525$',2/2*<��6SULQJHU�9HUODJ�*0%+�*HUPDQ\�
,661�������������)UDQNIXUW��*HUPDQ\���8QLYHUVLW\�RI
)UDQNIXUW��6HSWHPEHU������2FWREHU��������

 

*$*/,$5'2��&HVDUH��%$521(��)DELR��%HQFLYLQQL��)��/$
721$��*LXVHSSH��0,',5,��0DVVLPR���������/(6,21,
,'�62$&�032�,1�81$&332,ٷ//)'�,/,%,56)9)5
$01(6,$�*/2%$/(�75$16,725,$��,Q��7KH
1HXURUDGLRORJ\�-RXUQDO��/
$TXLOD���6FXROD�SHU
6RYULQWHQGHQWL�H�,VSHWWRUL�GHOOD�*XDUGLD�GL�)LQDQ]D��
&RSSLWR��������VHWWHPEUH�����

 

*$*/,$5'2��&HVDUH��)$/$1*$��*LRUJLD��/$�721$�
*LXVHSSH��/2�&$672��$QWRQLR��0,',5,��0DVVLPR��������
6(0(,27,&$�1(8525$',2/2*,&$�(�3266,%,/,
',$*126,�',))(5(1=,$/,�',�81�5$52�&$62�',
0,(/2/,320$�35(6$&5$/(��,Q��7KH�1HXURUDGLRORJ\
-RXUQDO��7+(�1(8525$',2/2*<�-2851$/��,661�
�����������/
$TXLOD���6FXROD�SHU�6RYULQWHQGHQWL�H
,VSHWWRUL�GHOOD�*XDUGLD�GL�)LQDQ]D���&RSSLWR�������
VHWWHPEUH�����

 

*$*/,$5'2��&HVDUH��)$/$1*$��*LRUJLD��/$�721$�
*LXVHSSH��/2�&$672��$QWRQLR��0,',5,��0DVVLPR�
/$*$//$��5REHUWR���������$�&$6(�2)�$�35(6$&5$/
0<(/2/,320$��,0$*,1*�),1',1*6�$1'
',))(5(17,$/�',$*126,6�&+(&./,67�2)�27+(5
35(6$&5$/�0$66(6��,Q��1HXURUDGLRORJ\�
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1(8525$',2/2*<��6SULQJHU�9HUODJ�*0%+�*HUPDQ\�
,661�������������)UDQNIXUW��*HUPDQ\���8QLYHUVLW\�RI
)UDQNIXUW��6HSWHPEHU������2FWREHU��������

 

*$*/,$5'2��&HVDUH��*,25'$12��*LRYDQQD��%HQFLYLQQL�
)��%DQFR��$��*LXJQR��$��7520%$725(��0RQLFD�
)/25(1$��$GD�0DULD��,$&23,12��'RPHQLFR��6$/(0,�
*LXVHSSH��0,',5,��0DVVLPR���������3(&8/,$5(
(92/8=,21(�'(//$�6(0(,27,&$
1(8525$',2/2*,&$�',�81�&$62�',�0$/$77,$
'(0,(/,1,==$17(�&21�/(6,21,�36(8'278025$/,�
,Q��7KH�1HXURUDGLRORJ\�-RXUQDO��7+(
1(8525$',2/2*<�-2851$/��,661������������
/
$TXLOD���6FXROD�SHU�6RYULQWHQGHQWL�H�,VSHWWRUL�GHOOD
*XDUGLD�GL�)LQDQ]D���&RSSLWR��������VHWWHPEUH�����

 

*$*/,$5'2��&HVDUH��*HUDFL��/��%HQFLYLQQL��)��/$�721$�
*LXVHSSH��&$11,==$52��&DUOD��0,',5,��0DVVLPR
��������'(6&5,=,21(�',�81�&$62�',�/(6,21(
5(9(56,%,/(�'(//2�63/(1,2�'(/�&2532�&$//262
,1�3$=,(17(�&21�021218&/(26,�,1)(77,9$�'$
&2,1)(=,21(�(367(,1�%$55�9,586��(%9��(
&,720(*$/29,586��&09���,Q��7KH�1HXURUDGLRORJ\
-RXUQDO��7+(�1(8525$',2/2*<�-2851$/��,661�
�����������/
$TXLOD���6FXROD�SHU�6RYULQWHQGHQWL�H
,VSHWWRUL�GHOOD�*XDUGLD�GL�)LQDQ]D���&RSSLWR�������
VHWWHPEUH�����

 

*$*/,$5'2��&HVDUH��0$57,1(6��)UDQFHVFR��%HQFLYLQQL�
)��/$�721$��*LXVHSSH��/2�&$672��$QWRQLR��0,',5,�
0DVVLPR���������,QWUDWXPRUDO�+DHPRUUKDJH�&DXVLQJ�DQ
8QXVXDO�&OLQLFDO�3UHVHQWDWLRQ�RI�D�9HVWLEXODU
6FKZDQQRPD���7+(�1(8525$',2/2*<�-2851$/��YRO�
���S���������,661�����������

 

*$*/,$5'2��&HVDUH��5(*$/%872��6LOYLD��6DUQR��&�
&DQQL]]DUR��)��/$�721$��*LXVHSSH��0,',5,��0DVVLPR
��������(0$1*,23(5,&,720$�,175$&5$1,&2
35(6(17$=,21(�',�81�&$62�(�5(9,6,21(�'(//$
/(77(5$785$��,Q��7KH�1HXURUDGLRORJX�-RXUQDO���9RO���
6XSSO����6HSWHPEHU�������/
$TXLOD���6FXROD�SHU
6RYULQWHQGHQWL�H�,VSHWWRUL�GHOOD�*XDUGLD�GL�)LQDQ]D��
&RSSLWR��������VHWWHPEUH�����

*$*/,$5'2��&HVDUH��5(*$/%872��6LOYLD��6DUQR��&�
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&DQQL]]DUR��)��/$�721$��*LXVHSSH��0,',5,��0DVVLPR
��������,175$&5$1,&$/�+(0$1*,23(5,&<720$�
&$6(�5(3257�$1'�5(9,(:�2)�/,7(5$785(��,Q�
1HXURUDGLRORJ\��1(8525$',2/2*<��6SULQJHU�9HUODJ
*0%+�*HUPDQ\��,661�������������)UDQNIXUW��*HUPDQ\��
8QLYHUVLW\�RI�)UDQNIXUW��6HSWHPEHU������2FWREHU��������

 

*$//2��6DOYDWRUH��/21*2��$QQD��%5$,��0DULD��*XHOL��$�
0$55$/(��0DXUL]LR��3$5/$72��$OGR��720$5&+,2��(OLR
$QJHOR��75$1&+,1$��/XLJL��7URMD��6��2��*$*/,$5'2�
&HVDUH��'ٷ(UULFR��)����������6WXGLR�H�FDOLEUD]LRQH�GHOOD
ULVSRVWD�RWWLFD�HG�105�GL�GRVLPHWUL�JHO�GL�WLSR�)ULFNH
�);*��LQ�FDPSL�PLVWL�QHXWURQL�JDPPD�SHU�DSSOLFD]LRQL
FOLQLFKH��,Q��$77,�'(/�&219(*12�;;9,�1$=,21$/(
$,53�,O�QXRYR�VLVWHPD�UDGLRORJLFR��VLWXD]LRQL�GL
HVSRVL]LRQH�SURJUDPPDWH��HVLVWHQWL�H�GL�HPHUJHQ]D�
3DOHUPR��������VHWWHPEUH�����

 

*DJOLDUGR��$��$YDULQR��&��*LDLPL��*��'L�0DWWHR��'�
0,',5,��0DVVLPR��*$*/,$5'2��&HVDUH��������
(0(5*,1*�52/(�2)�8/75$6281'�,0$*,1*
$662&,$7('�72�&/,1,&$/�1(8523+<6,2/2*<�$6�$
6833/(0(17$5<�',$*1267,&6�7(&+1,48(�2)
3(5,3+(5$/�1(59(6�3$7+2/2*,(6��$�6,&,/,$1
(;3(5,(1&(��,Q��1HXURUDGLRORJ\��1(8525$',2/2*<�
6SULQJHU�9HUODJ�*0%+�*HUPDQ\��,661������������
)UDQNIXUW��*HUPDQ\���8QLYHUVLW\�RI�)UDQNIXUW��6HSWHPEHU
�����2FWREHU��������

 

*LXJQR��$��&HUWR��)��%DVLOH��/��,$&23,12��'RPHQLFR�
6$/(0,��*LXVHSSH��*$*/,$5'2��&HVDUH��������
1HXURQDYLJDWHG�ELRSV\�LQ�WKH�GLDJQLRVLV�RI�GHP\HOLQDWLQJ
SVHXGRWXPRUDO�EUDLQ�OHVLRQV��&DVH�UHSRUW���,Q��$WWL�GHO
��r�&RQJUHVVR�1D]LRQDOH�6,1&+��YRO����r�&RQJUHVVR
1D]LRQDOH�6,1FK��3$/(502��������2772%5(�����

 

/$�721$��*LXVHSSH��$UFXOHR��6��3DSSDODUGR��03�
$UFXOHR��3��*$*/,$5'2��&HVDUH��0,',5,��0DVVLPR
��������/(�6(48(1=(�7��)/$,5�(�':,�1(//$
',$*126,�',�(1&()$/23$7,$�',�:(51,&.(�121
$/&22/��&255(/$7$��,Q��7KH�1HXURUDGLRORJ\�-RXUQDO�
7+(�1(8525$',2/2*<�-2851$/��,661������������
/
$TXLOD���6FXROD�SHU�6RYULQWHQGHQWL�H�,VSHWWRUL�GHOOD
*XDUGLD�GL�)LQDQ]D���&RSSLWR��������VHWWHPEUH�����
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0$5,12��5RVD�$QQD�0DULD��%5$1&$72��$QQD�
3/(6&,$��)XOYLR��*$*/,$5'2��&HVDUH��*DPELQR�
*LXGLWWD��&$11,==$52��&DUOD���������'RSDPLQH
LQYROYHPHQW�LQ�$FHWDOGHK\GH�GULQNLQJ�EHKDYLRXU��UROH�RI
5RSLQLUROH�RQ���,Q��'RSDPLQH�������$OJKHUR

 

0$55$/(��0DXUL]LR��%5$,��0DULD��/21*2��$QQD�
*$//2��6DOYDWRUH��720$5&+,2��(OLR�$QJHOR�
75$1&+,1$��/XLJL��3$5/$72��$OGR��*$*/,$5'2�
&HVDUH��/2�&$672��$QWRQLR��G
(UULFR��)���������
&KDUDFWHUL]DWLRQ�RI�)ULFNH�JHO�GRVLPHWHUV�H[SRVHG�WR
JDPPD�UD\V�DQG�QHXWURQV��,Q��$77,�,QWHUQDWLRQDO
ZRUNVKRS�RQ�LRQL]LQJ�UDGLDWLRQ�PRQLWRULQJ��2DUDL�
*LDSSRQH

 

0,',5,��0DVVLPR��0,/,7(//2��&DUPHOR��9,7$%,/(�
6DOYDWRUH��*(129$��&ODXGLR��*$1*8==$��)UDQFHVFD�
7DUGLQR��6���&DQGLDQR��*���5XVVR��*���9LFDUL��*���*(5$&,�
/DXUD��*$*/,$5'2��&HVDUH��*LODUGL��0����������05J)86
8WHULQH�)LEURLGV�WUHDWPHQWV�LQ�6LFLO\��3UHOLPLQDU\�5HVXOWV
DQG�FRPSDULVRQ�RI�D�6HPL�$XWRPDWLF�DQG�PDQXDO
FRQWRXULQJ��,Q��)RFXVHG�8OWUDVRXQG�7KHUDS\����QG
(XURSHDQ�6\PSRVLXP��5RPD��������2WWREUH�����

 
0LGLUL��0��*$*/,$5'2��&HVDUH���������7HUDSLD�GHL
ILEURPL�FRQ�XOWUDVXRQL�H�501��)86��

 

0LOLWHOOR��&��9,7$%,/(��6DOYDWRUH��5XVVR��*��&DQGLDQR��*�
*$*/,$5'2��&HVDUH��0,',5,��0DVVLPR��*LODUGL��0�
��������$�VHPL�DXWRPDWLF�PXOWL�VHHG�UHJLRQ�JURZLQJ
DSSURDFK�IRU�XWHULQH�ILEURLGV�VHJPHQWDWLRQ�LQ�05J)86
WUHDWPHQW��,Q��3URFHHGLQJV�RI�WKH�������WK�,QWHUQDWLRQDO
&RQIHUHQFH�RQ�&RPSOH[��,QWHOOLJHQW��DQG�6RIWZDUH
,QWHQVLYH�6\VWHPV��&,6,6�������S�����������,6%1�
���������������7DLFKXQJ��7DLZDQ��������GRL�
��������&,6,6��������

 
*$*/,$5'2��&HVDUH���������,SRILVL��,Q��&2562
,7,1(5$17(�',�1(8525$',2/2*,$�35272&2//,�(
&$6,67,&$�5$*,21$7$�

 
*$*/,$5'2��&HVDUH���������1HXURLPDJLQJ�GHOOH
'HPHQ]H�

*$*/,$5'2��&HVDUH��',�*,29$11$��(GYLJH��385385$�
3LHUSDROR��0,',5,��0DVVLPR��63$5$&,$��*LDQYLQFHQ]R
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 ��������*UDGLQJ�GHL�JOLRPL�FHUHEUDOL��UXROR�FRPELQDWR
GHJOL�VWXGL�50�GL�SHUIXVLRQH�H�GL�VSHWWURVFRSLD�D
FRQIURQWR�FRQ�OR�VWXGLR�LQ�WHFQLFD�50�FRQYHQ]LRQDOH�

 

*DJOLDUGR�&��%HQFLYLQQL�)��%DQFR�$��6DUQR�&�
0DFFKLDUHOOD�9��6SDUDFLD�*��0LGLUL�0��0DUWLQHV�)��������
0DVVLYD�HPRUUDJLD�LQWUDWXPRUDOH�FDXVD�GL�DWLSLFD
SUHVHQWD]LRQH�FOLQLFD�GL�XQ�QHXULQRPD�FLVWLFR�GHO�FXL�
FDUDWWHULVWLFKH�7&�HG�50�H�DQDOLVL�PRUIRYROXPHWULFD��,Q�
3RVWHU�SHU�FRQJUHVVR�QD]LRQDOH�$,15��3DGRYD�������
2WWREUH�����

 

*DJOLDUGR�&��'L�*LRYDQQD�(��3XUSXUD�3��0LGLUL�0�
6SDUDFLD�*���������*UDGLQJ�GHL�JOLRPL�FHUHEUDOL��UXROR
FRPELQDWR�GHJOL�VWXGL�50�GL�SHUIXVLRQH�H�GL
VSHWWURVFRSLD�D�FRQIURQWR�FRQ�OR�VWXGLR�LQ�WHFQLFD�50
FRQYHQ]LRQDOH��,Q��3RVHU�FRQJUHVVR�QD]LRQDOH�$,15�
3DGRYD��������2WWREUH�����

 
*$*/,$5'2��&HVDUH���������,O�PH]]R�GL�FRQWUDVWR�QHOOD
VFOHURVL�PXOWLSOD�

 

*$*/,$5'2��&HVDUH��%HQFLYLQQL�)��%DQFR�$��6DUQR�&�
0DFFKLDUHOOD�9��63$5$&,$��*LDQYLQFHQ]R��0,',5,�
0DVVLPR��0$57,1(6��)UDQFHVFR���������0DVVLYD
HPRUUDJLD�LQWUDWXPRUDOH�FDXVD�GL�DWLSLFD�SUHVHQWD]LRQH
FOLQLFD�GL�XQ�QHXULQRPD�FLVWLFR�GHO�FXL��FDUDWWHULVWLFKH�7&
HG�50�H�DQDOLVL�PRUIRYROXPHWULFD��

 
*DJOLDUGR�&���������,O�PGF�QHOOD�VFOHURVL�PXOWLSOD��,Q�
%(L1��(ULFH�0DUH��73���������2WWREUH�����

 
*DJOLDUGR�&���������3UHVHQWD]LRQH�FDVL�FOLQLFL�GL
LQWHUHVVH�QHXURUDGLRORJLFR��,Q��&RUVR�LWLQHUDQWH�GL
QHXURUDGLRORJLD��3DOHUPR��������*LXJQR�����

 

0$57,1(6��)UDQFHVFR��',63(1=$��)UDQFHVFR�
*$*/,$5'2��&HVDUH��0$57,1(6��(QULFR��%(17,9(*1$�
'DQLHOD�/LQGD���������6XGGHQ�6HQVRULQHXUDO�+HDULQJ
/RVV�DV�3URGURPDO�6\PSWRP�RI�$QWHULRU�,QIHULRU
&HUHEHOODU�$UWHU\�,QIDUFWLRQ��25/��YRO������S����������
,661�������������GRL�������������������

0$57,1(6��)UDQFHVFR��0$57,1(6��(QULFR��0,',5,�
0DVVLPR��*$*/,$5'2��&HVDUH���������(0255$*,$�,1
,520'�6,0	��&��1,,,9ٷ//)'�85,120$)$�1'�78025
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 3$5$/,7,&+(�$17(5,25(�(�3267(5,25(
,035299,6$��6(0(,27,&$�5$',2/2*,&$��,Q����r
&RQJUHVVR�1D]LRQDOH�GHOOD�$VVRFLD]LRQH�,WDOLDQD�GL
2WRULQRODULQJRLDWULD�H�&KLUXUJLD�&HUYLFR�)DFFLDOH��8GLQH�
��������0DJJLR�����

 

*$*/,$5'2��&HVDUH��%HQFLYLQQL�)��%DQFR�$��6DUQR�&�
63$5$&,$��*LDQYLQFHQ]R��0,',5,��0DVVLPR��������
%ROXV�WHVW�96�EROXV�WUDFNLQJ�QHOOR�VWXGLR�DQJLR�7&�GHL
YDVL�HSLDRUWLFL�H�GHO�FLUFROR�LQWUDFUDQLFR��

 

*$*/,$5'2��&HVDUH��63$5$&,$��*LDQYLQFHQ]R�
%HQFLYLQQL�)��0,',5,��0DVVLPR���������&RPSXWHG
DVVLVWHG�UDGLRORJ\��&$5��QHOOR�VWXGLR�GHOOD�SDWRORJLD
YDVFRODUH�DQHXULVPDWLFD�H�PDOIRUPDWLYD�DWHUR�YHQRVD�GHO
FLUFROR�LQWUDFUDQLFR��QRVWUD�HVSHULHQ]D�FRQ�4XLFN7LPH
95�HG�2VLUL;��

 

*$*/,$5'2��&HVDUH��63$5$&,$��*LDQYLQFHQ]R�
&$58$1$��0DULD�*UD]LD��*DJOLDUGR��$��&$9$55(77$�
*LXVHSSLQD��0,',5,��0DVVLPR���������(�OHDUQLQJ�H
WHOHUDGLRORJLD��QRVWUD�HVSHULHQ]D�FRQ�2VLUL;�H�L&KDW��

 

*DJOLDUGR�&��%HQFLYLQQL�)��%DQFR�$��6DUQR�&��6SDUDFLD�*�
0LGLUL�0���������%ROXV�WHVW�96�EROXV�WUDFNLQJ�QHOOR
VWXGLR�DQJLR�7&�GHL�YDVL�HSLDRUWLFL�H�GHO�FLUFROR
LQWUDFUDQLFR��,Q��3RVWHU�FRQJUHVVR�QD]LRQDOH�6,50�
9HURQD���������JLXJQR������

 

*DJOLDUGR�&��6SDUDFLD�*��%HQFLYLQQL�)��0LGLUL�0��������
&RPSXWHG�DVVLVWHG�UDGLRORJ\��&$5��QHOOR�VWXGLR�GHOOD
SDWRORJLD�YDVFRODUH�DQHXULVPDWLFD�H�PDOIRUPDWLYD
DWHUR�YHQRVD�GHO�FLUFROR�LQWUDFUDQLFR��QRVWUD�HVSHULHQ]D
FRQ�4XLFN7LPH�95�HG�2VLUL;��,Q��3RVWHU�FRQJUHVVR
QD]LRQDOH�6,50��9HURQD���������JLXJQR������

 

*DJOLDUGR�&��6SDUDFLD�*��&DUXDQD�$��*DJOLDUGR�$�
&DYDUUHWWD�*��0LGLUL�0���������(�OHDUQLQJ�H
WHOHUDGLRORJLD��QRVWUD�HVSHULHQ]D�FRQ�2VLUL;�H�L&KDW��,Q�
3RVWHU�FRQJUHVVR�QD]LRQDOH�6,50��9HURQD��������JLXJQR

 

*$*/,$5'2��&HVDUH��63$5$&,$��*LDQYLQFHQ]R�
%HQFLYLQQL�)��6DUQR�&��%DQFR�$��0,',5,��0DVVLPR
��������,PDJLQJ�GHO�WHQVRUH�GL�GLIIXVLRQH�QHOOD�6/$�
HVSHULHQ]D�SUHOLPLQDUH�QHOOD�YDOXWD]LRQH�GHOOD
GHJHQHUD]LRQH�GHL�)&6��
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*DJOLDUGR�&��6SDUDFLD�*��%HQFLYLQQL�)��6DUQR�&��%DQFR�$�
0LGLUL�0���������,PDJLQJ�GHO�WHQVRUH�GL�GLIIXVLRQH�QHOOD
6/$��HVSHULHQ]D�SUHOLPLQDUH�QHOOD�YDOXWD]LRQH�GHOOD
GHJHQHUD]LRQH�GHL�)&6��,Q��&RQJUHVVR�QD]LRQDOH�6,50�
5RPD��������PDJJLR�����

 

*DJOLDUGR�&��&LRWWD�*��6SDUDFLD�*��0LGLUL�0��������
1HXURLPDJLQJ�PRUIRORJLFR�H�IXQ]LRQDOH�GHOOH
HQFHIDORSDWLH�GD�SULRQL��,Q��&RQJUHVVR�UHJLRQDOH�6,50
6LFLOLD��3DOHUPR�������1RYHPEUH�����

 

6SDUDFLD�*��&UDSDUR�*��)DULHOOR�*��*DJOLDUGR�&��0LGLUL�0�
&DUHWWL�9���������+LSSRFDPSDO�DQG�DP\JGDODU�YROXPHV
FKDQJHV�LQ�GUXJ�DGGLFWV��D�SUHOLPLQDU\�VWXG\��,Q��2UDO
FRPXQLFDWLRQ�IRU�$PHULFDQ�6RFLHW\�RI�1HXURUDGLRORJ\
��WK�$QQXDO�0HHWLQJ��&KLFDJR��-XQH����������

 

6SDUDFLD�*��*DJOLDUGR�&��,DLD�$��%DQFR�$��3DULVL�0�
&DQQL]]DUR�)��0LGLUL�0���������,PDJLQJ�FRQ�WUDWWRJUDILD
QHOOD�SLDQLILFD]LRQH�FKLUXUJLFD�GHOOH�QHRSODVLH�FHUHEUDOL�
HVSHULHQ]D�SUHOLPLQDUH��,Q��3RVWHU�FRQJUHVVR�QD]LRQDOH
$,15��%HUJDPR��������*LXJQR�����

 

6SDUDFLD�*��*DJOLDUGR�&��/DJDOOD�5��0LGLUL�0��������
'LIIXVLRQ�WHQVRU�LPDJLQJ�LQ�DP\RWUSKLF�ODWHUDO�VFOHURVLV�
TXDQWLWDWLYH�DVVHVPHQW�RW�WKH�FRUWLFRVSLQDO�WUDFW
GHJHQHUDWLRQ��,Q��3RVWHU�IRU�(XURSHDQ�6RFLHW\�RI
1HXUR5DGLRORJ\��*HQRD��������6HSWHPEHU�����

 

6SDUDFLD�*��3DSSDODUGR�03��*DJOLDUGR�&��/R�%HOOR�$�
$UFXOHR�3��0LGLUL�0���������$QJLR�50�D�FRQIURQWR�FRQ
DQJLRJUDILD�GLJLWDOH�QHOOD�GLDJQRVL�GHJOL�DQHXULVPL
FHUHEUDOL��,Q��3RVWHU�FRQJUHVVR�QD]LRQDOH�$,15�
%HUJDPR��������*LXJQR�����

 

*DWWXFFLR�,��%LDQFR�6��0RQWDOWR�)��=DQJDUD�)��3DUULQHOOR
0��*DJOLDUGR�&��*DWWXFFLR�)���������/LSR�6DUFRPD
0XOWLIRFDOH�GHO�)XQLFROR�6SHUPDWLFR��LQGLFD]LRQL�DO
WUDWWDPHQWR�FKLUXUJLFR�H�GHVFUL]LRQH�GL�XQ�FDVR�FRQ
IROORZ�XS�D�OXQJR�WHUPLQH��,Q��3RVWHU�SHU�;�5LXQLRQH
6�5�6��6�,�$���0HVVLQD��0LOD]]R���������$SULOH�����

*DWWXFFLR�,��,WDOLDQR�(��=DQJDUD�)��0RQWDOWR�)��6DYRFD�*�
/R�*LXGLFH�6��3DUULQHOOR�0��*DJOLDUGR�&��*DWWXFFLR�)
��������3DUDGR[LFDO�DUWHULDO�SULDSLVP��SRVW�WUDXPDWLF
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 PRQRODWHUDO�ORZ�SHQLOH�SHUIXVLRQ�DQG�FXUYDWXUH
DVVRFLDWHG�WR�FRQWUR�ODWHUDO�DUWHULRXV�FDYHUQRXV
DFHUDWLRQ�DQG�ILVWXOL]DWLRQ��,Q��3RVWHU�IRU�,;�&RQJUHVV�RI
WKH�(XURSHDQ�6RFLHW\�IRU�6H[XDO�0HGLFLQH��9LHQQD�
'LFHPEHU��WKٲ���WK�����

 

*DWWXFFLR�,��0RQWDOWR�)��=DQJDUD�)��3DUULQHOOR�0�
*DJOLDUGR�&��*DWWXFFLR�)���������7UDWWDPHQWR
VFOHURWL]]DQWH�UHWURJUDGR�SHUFXWDQHR�GHO�YDULFRFHOH�H
ULVXOWDWL�VXL�SDUDPHWUL�VHPLQDOL�H�VXOOD�IHUWLOLW¢��,Q�
&RPXQLFD]LRHQ�RUDOH�SHU�;,,,�&RQJUHVVR�1D]LRQDOH�GHOOD
6RFLHW¢�,WDOLDQD�GL�$QGURORJLD��0LODQR��������VHWWHPEUH
����

 

*DWWXFFLR�,��0RQWDOWR�)��=DQJDUD�)��3DUULQHOOR�0��6DODPª
/��6DYRFD�*��*DJOLDUGR�&��*DWWXFFLR�)���������,QFLGHQWDO
XOWUDVRXQG�ILQGLQJV�LQ�D�JUHDW�SRSXODWLRQ�RI�VXE�IHUWLOH
SDWLHQWV��RXU�H[SHULHQFH�DQG�GHVFULSWLRQ�RI�D�SDUDGR[LFDO
RQFRORJLFDO�GLVHDVH��,Q��3RVWHU�IRU�;;;,�&RQJUHVV�RI�WKH
(XURSHDQ�6RFLHW\�RI�8URORJ\��3DULV��������$SULOH�����

 

*DWWXFFLR�,��0RQWDOWR�)��=DQJDUD�)��3DUULQHOOR�0�
*DJOLDUGR�&��*DWWXFFLR�)���������&RUUHODWLRQ�EHWZHHQ
FRQJHQLWDO�DQG�DFTXLUHG�HOHPHQWV�LQ�SHQLOH�FXUYDWXUH
DQG�FRQVHTXHQW�SRVVLEOH�QHZ�LQGLFDWLRQV�IRU�VXUJLFDO
FRUUHFWLRQ��,Q��3RVWHU�IRU�9,,,�&RQJUHVV�RI�WKH�(XURSHDQ
6RFLHW\�IRU�6H[XDO�0HGLFLQH��&RSHQKDJHQ��'LFHPEHU��WK
�������WKٲ

Premi e
riconoscimenti  

Premio/riconoscimento Bando di Ricerca Finalizzata 2016 (2017)
Assegnato da Ministero della Salute

Per
Principal investigator progetto GR-2016-02364526 dal titolo “Trans-cranial MRgFUS
for the treatment of medication refractory essential tremor: Italian and world-first trial
using a 1.5T MR unit.”

Il sottoscritto Dott. Cesare Gagliardo (C.F. GGLCSR79M18G273P), cittadino Italiano, consapevole del disposto dell’art. 75 del 
D.P.R. 445/2000 ai sensi del quale, in caso di dichiarazione non veritiera il dichiarante decade dai benefici conseguiti sulla base 

della stessa, sotto la propria responsabilità, dichiara la veridicità del proprio Curriculum Vitae. 

Palermo lì, 17/09/2021                                                                          Dott. Cesare Gagliardo


