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 The 8th Joint Meeting of ECFN and nomisma.org 
 on Coin Finds and Digital Numismatics 
 University of Messina, May 2–4, 2019 
 Programme

Thursday, May 2nd: Villa Pace, via Consolare Pompea, 91 

9.00 Working Group Sessions (registered members)  
11.00 Coffee break (registered members)  
11.30 Working Group Sessions (registered members)  
13.00 Lunch (registered members and invited guests)  
14.45 Working Group Sessions (registered members)  
18.30 Guided tour of the MuMe, Museo Regionale Interdisciplinare di Messina (speakers and registered members) 

Friday, May 3rd: Rettorato, piazza Pugliatti 1, 

	 Aula Magna 
8.45 Registration 
9.00 Welcome and Opening 

Salvatore Cuzzocrea, Rector of the University of Messina 

 Giuseppe Giordano, Director of DiCAM 

 Andrew Meadows, Mariangela Puglisi, David Wigg-Wolf, 
Steering Committee 

9.30	 Renata CANTILENA - Federico CARBONE - Giacomo PARDINI, 	 	
	 Coin finds, contexts and data management between Pompeii 	
	 and Velia  
9.55	 Jonathan PRAG - Mariangela PUGLISI, I.Num.Sic (Inscriptiones 	
	 Numorum Siciliae): pilot phase  
10.20	 Clare ROWAN, Numismatic micro histories: locating and 	 	
	 representing tokens in Roman Italy  
10.45	 Christian WEISS, Medieval coin finds in Sicily (ca. 827-1246)  

11.10 Coffee break 

11.35 	 Andrew BROWN - Sam MOORHEAD, Coins as archaeological 	 	
	 artefacts: exploiting the 300,000 Roman coins on the Portable 	
	 Antiquities Scheme (PAS) database  
12.00	 Mirjana VOJVODA - Adam CRNOBRNJA, The Roman coin hoards 	
	 dated to the time of Maximinus I from the territory of present-day 
	 Serbia  
12.25 	 Aleksander BURSCHE et al., The XVI International Numismatic 	
	 Congress 

12.50 Lunch break (speakers and invited guests) 

Friday, May 3rd: Rettorato, piazza Pugliatti 1, 

	 Accademia Peloritana dei Pericolanti 
14.30	 Alenka MI!KEC - Andrej !EMROV, New votive finds of coins in the 	
	 area of northwestern Slovenia  
14.55	 Helle W. HORSNÆS, Aurei from the Boscoreale Hoard  
15.20	 Kris LOCKYEAR et al., The Lohe Hoard revisited  
15.45	 Martin ALLEN, EMC and early medieval coin finds at Rendlesham, 
	 Suffolk  

16.10 Coffee break (Aula Cannizzaro) 

16.30	 Daniele CASTRIZIO - Rosa PONTERIO et al., Laser micro-	 	
	 profilometry and 3D modelling applied on two ancient coins  
16.55	 Emanuela SPAGNOLI, Archivi condivisi e “memorie dinamiche”. 	
	 Riflessioni su una esperienza in corso  
17.20	 Antonio CELESTI - Maria CALTABIANO - Mariangela PUGLISI, 	 	
	 Towards a federated cloud-based coin archive able to drive 	 	
	 big data analytics and visualization in numismatics: the DIANA 	
	 approach  
17.45	 Maria CALTABIANO - Grazia SALAMONE et. al., The standardisation 	
	 of the iconographic description: the codification of the scenes  

Saturday, May 4th: Rettorato, piazza Pugliatti 1, 	 	
	 	 Accademia Peloritana dei Pericolanti 
9.00 Welcome and Introduction

	 Maria Caltabiano, Vice-President of the International 	 	
	 Numismatic Council 
9.15	 Ethan GRUBER, Eight Years of Nomisma.org: Past, Present, and 	
	 Future 

9.40	 Frédérique DUYRAT - Julien OLIVIER et al., The ARCH project 
10.05	 Manuel GOZALBES et al., The creation of a hybrid, hierarchical 	
	 and friendly system to represent legends in monedaiberica.org  
10.30 	 Vincent DROST, “Trouvailles monétaires” digital program: an 	 	
	 update 

10.55	 Karsten TOLLE - Ulrike PETER, Corpus Nummorum – Coins and 	
	 types and improvements of data quality 

11.20 	 Timo KISSINGER, Digitization of text-based coin find data

11.45 Brunch (Aula Cannizzaro) 
12.45	 Mario SCHLAPKE, Steps to the new KENOM: Normdata mapping 	
	 with cocoda, and a new presentation of coin finds from Thuringia 

13.10	 Karsten DAHMEN, IKMK norm data 

13.35 Coins in context. Round table and final discussion. 
14.45 Closing  

Andrew Meadows, Mariangela Puglisi, David Wigg-Wolf, 
Steering Committee 

16.30 Guided tour of the MArRC, Museo Archeologico di Reggio 
Calabria (on reservation) 

	 � 

	   Organization: Numismatics, Department of Ancient and Modern Civilizations (DiCAM), University of Messina

	   Mariangela Puglisi, mpuglisi@unime.it; website: nomisma.org-ecfn2019.unime.it 
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#d(185/9+(?593*&=*5&/938*685&*&=*5&2(8*15(+5&9;;1*&*+*2*385&O*1&/92O1*3=*1*&+*&=53(25/)*&*/93925/)*&=*++*&=@*&
/588HA& (3/)*& 53& 1*+(?593*& (=& (+81*& 1*(+8H& +9/(+5k& 6*& 5+&/(69&=5&P92O*5& 15C@(1=(&@3(&/588H&O157(&=5&@3(&O19O15(&
293*8(A&K*+5(&L&/(1(88*15??(8(&=(&@3(&?*//(&53&(885758H&;539&(++(&;53*&=*+&$&(-,-&
#(& 15/*1/(A& /)*& O(18*& =(++9& 68@=59& *& =(++d538*1O1*8(?593*& =*++*& 6O*/5*& 293*8(+5& *& =*5& +919& /938*685& =5&
1537*352*389A&2*88*& 53& +@/*& M@*++*& /)*& 6939& +*& /1585/58H& =*++(& C*68593*& =5& @3(& C1(3=*& M@(3858H& =5& =(85& *&
53;912(?5935&*&=*++(&+919&*+(B91(?593*-&
.& M@*689& O19O96589A& 65& L& 1*6(& 3*/*66(15(& +(& C*68593*& 53;912(85??(8(& =*5& =(85A& 6@OO918(8(& (3/)*&
=(++d52O+*2*38(?593*&=*+&6568*2(&O8,-25%)(A&(88@(+2*38*& 53&;(6*&=5&6O*152*38(?593*-&#9&6/9O9&L&M@*++9&=5&
538*C1(1*& 5&=(85&O*1& +d538*1O1*8(?593*&=*++*&293*8*&/92*& 1*O*185& (1/)*9+9C5/5A& 6@++(&B(6*&=*++*& 53;912(?5935&
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1*+(857*&(++(&3(8@1(&*&(++*&/93=5?5935&=*5&/938*685-&m@*689&(OO19//59&O*12*88*&=5&1(CC5@3C*1*&65(&C+5&9B5*88575&
=*++(& 15/*1/(& /93& +(& 6568*2(85??(?593*&=*++(& =9/@2*38(?593*& =56O935B5+*A& +d538*1O1*8(?593*& =*++(& 3(8@1(& =*5&
158197(2*385&*&=*++*&/(1(88*15685/)*&=*++(&O19=@?593*&*&=*++(&/51/9+(?593*&=*++*&293*8*A&65(&+*&*65C*3?*&=5&8@8*+(&
*&7(+915??(?593*A&C1(?5*&(++d(//*669&(&=9/@2*38(?593*&393&(+8152*385&=56O935B5+*&*&6O*669&6*O9+8(&3*5&=*O96585&
(1/)*9+9C5/5-&
&
&
+-<D4E@E5/;&2$8>8J&G5,.>A&!357*1658H&=*C+5&%8@=5&=5&>*6653(A&
4*!;-/K$2H82G"J/,S'A&$6858@89&O*1&5&P19/*665&,)525/9]<565/5&=*+&,S']$P,<A&%*?-&=5&>*6653(A/
,E.5+-05/-27(8&J/G5"5R%A&!357*1658H&>*=58*11(3*(&=5&'*CC59&,(+(B15(A/
FE=,,4E;-/;&($"A/,S'A&$6858@89&O*1&5&P19/*665&,)525/9]<565/5&=*+&,S']$P,<A&%*?-&=5&>*6653(A&
I5!D*4E5/4"%&A/,S'A&$6858@89&O*1&5&P19/*665&,)525/9]<565/5&=*+&,S']$P,<A&%*?-&=5&>*6653(-&
/
H%2()$,-/)0I;)01-*0,(3)+$%&'$@M$,0'(**-&:$%;;*-('$0&$3G0$%&/-(&3$/0-&2$

$

$+& +(7919& =5& 15/*1/(& )(& 15C@(1=(89& =@*& 293*8*& =5& B193?9-& #(& O5j& (385/(& L& @3& 8&-/8,& =*++(& ?*//(& =5&
V(565(lV(@15(3@2A& =(8(B5+*& (++(& 6*/93=(& C@*11(& O@35/(-& #(& O5j& 1*/*38*& L& @3& 1(19& =*3(159& =*+& '*C39& =5&
"*1@6(+*22*&=*+&x$$&6*/9+9A&1537*3@89&53&@3&8*6919&6*O9+89&(&'*CC59&3*+&xK&6*/9+9-&%5&81(88(&=5&=@*&293*8*&
29+89&52O918(385&=(+&O@389&=5&7568(&68915/9&*&3@2562(85/9A&O9/9&+*CC5B5+5&(&/(@6(&=*+&/936@29-&$+&/93815B@89&
=*++(&3@97(& 8*/35/(& )(&O*12*669&=5& /93;*12(1*& +*& (8815B@?5935& *&=5& 1*3=*1*&O5j& /92O1*365B5+*& +(& 85O9+9C5(&
293*8(+*-&
$

&
+*.*<DE/-21"2$"J&G5O(1852*389&=5&%/5*3?*&>(8*2(85/)*&*&$3;912(85/)*A&%/5*3?*&<565/)*&*&%/5*3?*&=*++(&
V*11(&g>$<VhA&!357*1658H&=*C+5&%8@=5&=5&>*6653(A&
+-.D-3E-!5/0&($&A&G5,.>A&!357*1658H&=*C+5&%8@=5&=5&>*6653(A&
I=F.E<E/0&($&2)8>&A&G5,.>A&!357*1658H&=*C+5&%8@=5&=5&>*6653(-&
&
L0G%)'2$ %$<('()%3('$ #*08'IQ%2('$ #0-&$=)/5-.($=C*($ 30$M)-.($ Q-:$M%3%$=&%*+3-/2$ %&'$P-28%*-K%3-0&$ -&$

O8,-2,%3-/2>$35($MN=O=$=;;)0%/5$

$

G-$-.-S-.-&gM-:-3%*$ N/0&0:)%;5-/$=3*%2$01$O8,-2,%3-/2$ -&$=&3-D8-3+hA& +d.8+(38*&$/939C1(;5/9&G5C58(+*&=*++(&
S@2562(85/(&3*++d.385/)58HA&65&O19O93*&=5&;91351*&@3&O98*38*&681@2*389&O*1&+d(3(+565&(OO19;93=58(&=*++*&?*//)*&
(385/)*A&/9365=*1(3=9&6O*/5;5/(2*38*&+d5/939C1(;5(&=*++*&293*8*A&+(&/1939+9C5(&*&+(&O965?593*&C*9C1(;5/(-&$3&
O(185/9+(1*A&C1(?5*&(++(&6@(&53397(857(&538*1;(//5(&C1(;5/(&g"!$h&*&(+&C%/9I(&'&=*+&6568*2(A&G-$-.-S-.-&/936*38*&
(5&15/*1/(8915&@39&68@=59&=5(/1935/9&O5j&538*++5C*38*&=*++(&/@+8@1(&(385/(&53&B(6*&(++*&?*//)*&*&(++d5/939C1(;5(&
=*++*&293*8*-&'*/*38*2*38*A&L&68(8(&15O19C*88(8(&@3(&3@97(&(1/)58*88@1(&=5&G-$-.-S-.-&B(6(8(&6@+&#*08'&/)*&
*68*3=*&+(&398(&O5(88(;912(&G1@O(+&O*1&O192@97*1*&@3&(2B5*38*&;*=*1(89&B(6(89&6@+&#*08'&=5&(1/)575&=5&293*8*&
/99O*1(385-& ,5Q& L& O9665B5+*& C1(?5*& (+& 6@OO9189& O*1& +d538*16/(2B59& =5& =(85& 81(258*& 6*175?5& 4*B& 'R%V;@+A&
2*//(35625& =5& 52O918(?593*l*6O918(?593*& =5& =(85& 53& =57*165& ;912(85& g/92O1*65& 5& 7(+915& 6*O(1(85& =(& 751C9+*&
g,%Khh& *& ;@3?593(+58H&=5& *-&9('$ '%3%-& $39+81*A&G-$-.-S-.-& O1*7*=*& =5& ;91351*& 3*+&O1966529& ;@8@19& (3/)*& 5+&
6@OO9189&O*1&+d(3(+565&=5&C1(3=5&=(85&5/939C1(;5/5&6;1@88(3=9&5&1*/*385&(OO19//5&S9%m#&*&=5&>(/)53*&#*(1353C&
g>#h-&P*18(389A&5+&O19C*889&G-$-.-S-.-&251(&(&6O5(3(1*& +(&681(=(&7*169&+(&/1*(?593*&=5&@3&(2B5*38*&;*=*1(89&
293=5(+*&=5&(1/)575&=5&293*8*&53&C1(=9&=5&C@5=(1*&*&(//*+*1(1*&+(&15/*1/(&53&3@2562(85/(-$
$

$

;*K5D5/+>&L7$&A&G5,.>A&!357*1658H&=*C+5&%8@=5&=5&>*6653(A&
-!D5!*..E/+M$&(&A&%(O5*3?(A&!357*1658H&=5&'92(-&
&
M%3%C%2($($,0&(3($-&$/0&3(230>$'8($/%2-$238'-0$'%$B0,;(-/NI"%18(O/
/
$+&O1*6*38*&/93815B@89&3(6/*&=(+&+(7919&=5&1*68(@19A&(3(+565&*&/(8(+9C(?593*&*;;*88@(89&6@++*&293*8*&O197*35*385&
=(C+5&6/(75&/93=9885&=(++d!357*1658H&#(&%(O5*3?(&O1*669&5+&<919&V15(3C9+(1*&*&+(&,(6(&=*++*&S9??*&=5&R1/9+*&(&
P92O*5k&+d(885758H&L&68(8(&679+8(&3*++y(2B589&=*5&+(B91(8915&91C(35??(85&=(++(&/(88*=1(&=5&S@2562(85/(&(385/(A&53&
/9++(B91(?593*&/93&+yRD8-;(&=*C+5&6/(75&%(O5*3?(&(&P92O*5A&*=&)(&O*12*669&=5&(3(+5??(1*&/51/(&ssb&293*8*-&
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.++(& +@/*& =*++d912(5& *75=*38*& O19/*669& =5& 53;912(85??(?593*& =*++(& =9/@2*38(?593*& (1/)*9+9C5/(A& *& O5j& 53&
C*3*1(+*A&=*++d@69& =*++d53;912(85/(& (OO+5/(8(& (++d(1/)*9+9C5(A& 536*1589& 3*+& /93/*889&29=*139& =5&S8,%&-3-(2$
#0,;83-&:&9&M-:-3%*$S8,%&-3-(2&L& 68(89&/1*(89& (++9& 6/9O9&@3&'%3%C%2(& (=(889& (++9& 68@=59&=*++*&293*8*& 53&
M@*68593*A& 53&29=9&=(&63*++51*&*=&@35;912(1*&5+&+(7919&=5&/(8(+9C(?593*&*&O*12*88*1*&=5&988*3*1*A&(881(7*169&
/92(3=5&52O968(85&(OO9658(2*38*&53&+53C@(CC59&53;912(85/9A&=(85&*&156@+8(85&68(85685/5&*&393A&6@&/@5&O98*1&B(6(1*&
@+8*15915&(3(+565A&69889+53*(3=9&5&1(OO9185&81(&2(3@;(885&53&8*12535&/1939]85O9+9C5/5&*&+(&681(85C1(;5(&=5&15;*152*389-&
$3&M@*689&29=9&65&L&988*3@8(&=(&@3&+(89&+(&9OO918@358H&=5&/1*(1*&@3&/(8(+9C9&=*5&2(8*15(+5A&=(++d(+819&+(&O9665B5+58H&
=5& *;;*88@(1*& 1(O5=(2*38*A& 81(258*& D8()-(2A& (3(+565& M@(3858(857*& *& 68(85685/)*& 6@++(& B(6*& =*++(&2*89=9+9C5(&
=*;5358(A& @85+5??(3=9& +(& O5(88(;912(& 53;912(85/(& 1*(+5??(8(-&#*&293*8*&O966939& *66*1*& /96z& 1(CC1@OO(8*A& (=&
*6*2O59A&O*1& 85O9+9C5(A&O*1&/1939+9C5(&9&O*1&!%&=5&1537*352*389k& 53&M@*689&29=9A&L&O9665B5+*& 533(3?58@889&
536*151*& (C*79+2*38*& 5+&2(8*15(+*& 3@2562(85/9&3*++(& 681(85C1(;5(& =5& 15;*152*389A& 8*3*3=9& 53& /9365=*1(?593*&
1(OO9185& 81(&C+5&(+815&2(3@;(885&*& +*&293*8*A&65(& 53&91=53*&=5&/1939+9C5(&(669+@8(&/)*&1*+(857(-&$3&M@*68(&6*=*&
+d538*389&L&M@*++9&=5&O1*6*38(1*&5&=(85&O1*+5253(15&=*++(&15/*1/(A&/)*&O981(339&*66*1*&/93;1938(85&/93&M@*++5&C5H&
3985&6@++(&/51/9+(?593*&293*8(+*&(&P92O*5A&(3=(3=93*&/96z&(=&538*C1(1*&5+&M@(=19&=d5365*2*-&
$

&
;45<D/K$2H821A&D5B+598)LM@*&3(8593(+*&=*&<1(3/*A&P(156-&
&
TL)08.%-**(2$,0&R3%-)(2U$'-:-3%*$;)0:)%,>$%&$8;'%3($

$

uV19@7(5++*6&293N8(51*6v&L&@3&O19C1(22(&=5&15/*1/(&6968*3@89&=(++(&D5B+598)LM@*&3(8593(+*&=*&<1(3/*&=(+&e{fc-&
$3&915C53*A&5+&6@9&9B5*88579&*1(&M@*++9&=5&68@=5(1*&*&O@BB+5/(1*&52O918(385&8*691*885&293*8(+5&3*++(&6*15*&uV1N6916&
293N8(51*6v&gaf&79+@25h-&G(+&abe|A&5+&O19C1(22(&)(&(66@389&@3&3@979&*&O5j&(2B5?5969&915*38(2*389A&977*19&
+d52O+*2*38(?593*&=5&@3(&B(3/(& =(85& =*6853(8(& (++(& 1*C5681(?593*&=5& 8@885& 5& 8*691*885&293*8(+5& 53=575=@(85& 53&
<1(3/5(A&=(++d(385/)58H&(+&O*159=9&29=*139-&.&+@3C9&8*1253*&L&O1*7568(&(3/)*&+(&1*C5681(?593*&=5&653C9+5&1*O*185-&
$+&'%3%C%2(&L&68(89&O19C*88(89&6*/93=9&C+5&68(3=(1=&VR$&3*++d(2B589&=5&@3(&/9++(B91(?593*&81(&+(&D5B+598)LM@*&
3(8593(+*& =*& <1(3/*& *& +d!357*1658H& =5&,(*3-&p& 68(89& O19=9889& @3& ;912(89& =5& =(85& *=& L& 91(& =56O935B5+*& @3&
=529681(891*-&$39+81*A&L&68(89&1(//9+89&@3&5365*2*&65C35;5/(8579&=5&=(85-&<5391(&6939&68(8*&1*C5681(8*&53;912(?5935&
C*3*1(+5&6@&O5j&=5&s-bbb&50%)'2&O197*35*385&=(&O@BB+5/(?5935&*&(1/)575-&m@*689&(185/9+9&538*3=*&O1*6*38(1*&5+&
+(7919&679+89&;5391(&=(+&O19C1(22(&*&+*&6;5=*&/)*&=971H&(;;1938(1*&53&;@8@19k&+(&/1*(?593*&=5&@3&'%3%C%2(&93+53*A&
5+&/92O+*8(2*389&=*5&=(85A&+(&/1*(?593*&=5&@3(&/99O*1(?593*&3(?593(+*&*&538*13(?593(+*-&
$

&
;=P4-DA&,(Q7Q($RL8A&D5B+598)LM@*&3(8593(+*&=*&<1(3/*A&
F5@-.3*<A&0&2L8>A&>@6*@&=*&P1*)568Q15(A&K(+L3/5(A&
0*-;56<J/-27(89A&S*4&,9++*C*A&YZ;91=A&
5.EKE*4J/BL>$82A&D5B+598)LM@*&3(8593(+*&=*&<1(3/*-&
&
L5($=4#S$;)0V(/3$

$

'*+(?593*&/9++*8857(&6@+&O19C*889&.',T&53&/9169&O*1&+(&/1*(?593*&=5&@3&O918(+*&0&*-&(&6@++(&293*8(?593*&C1*/(-&
&
&
F5@-.3*<J/0&2L8>A&>@6*@&=*&P1*)568Q15(A&K(+L3/5(A&
5!E*.,-&K*!*45<J/BL&2/,(&2H$%H"A&>@6*@&=*&P1*)568Q15(A&K(+L3/5(A&
I*S-J/->8T&27("A&>@6*@&=*&P1*)568Q15(A&K(+L3/5(A&
4EI5..U<J/I8(8/I&LA&!357*1658(8&=*&K(+L3/5(-&
&
L5($/)(%3-0&$01$%$5+C)-'6$5-()%)/5-/%*$%&'$1)-(&'*+$2+23(,$30$)(;)(2(&3$*(:(&'2$-&$,0&('%-C()-/%W0):$

$

,92*&756@(+5??(1*& +*& 6/1588@1*& (385/)*&3*5&'%3%C%2(& *&3*5&C)0G2()&O*1& +(& 15/*1/(&3@2562(85/(}& $+& /(8(+9C9&
293*=(5B*15/(-91C&3*++d(2B589&=*+&O19C*889&.',T&g.3/5*38&,953(C*6&(6&'*+(8*=&,@+8@1(+&T*158(C*h&)(&=97@89&
(;;1938(1*&M@*68(&6;5=(-&#*&(385/)*&293*8*&5B*15/)*&O1*6*38(39&/53M@*&6/1588@1*&1*C9+(15A&C1*/(A&O@35/(A&+(853(&*&
=@*&6568*25&5B*15/5A&9+81*&(&C+5;5&653C9+(15&*&/938192(1/)*-&$+&6568*2(&538*13(?593(+*&!35/9=*&393&;91356/*&@3(&
69+@?593*&O*1&5&396815&6/9O5&(&/(@6(&=*++(&6@(&3(8@1(&3912(+5??(8(&*&=*++(&6@(&+5258(8(&;+*665B5+58H&3*++d53/91O91(1*&
6*C35&=56O(15-&$3&29+85&/(65A&5&/(1(88*15&O9/9&53/565&393&6939&(=(885&(&@3(&6568*2(85??(?593*A&2*381*&53&(+815&5&C+5;5&
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6939&=5;;5/5+5&=(&5=*385;5/(1*&9&)(339&@3&7(+91*&;93*85/9&53/*189-&#(&C*68593*&=5&M@*689&*3912*&5365*2*&=5&;912*A&
53&/@5&6939&3*/*66(15&65(&/(1(88*15&!35/9=*&/)*&C+5;5&393&68(3=(1=5??(85&O*1& 1(OO1*6*38(1*& +*& 56/15?5935&=*++*&
293*8*A&)(&1(OO1*6*38(89&@3(&6;5=(&=@1(38*&+(&/9681@?593*&=*+&6568*2(&=5&C*68593*&>$D-&$3&M@*68*&/51/968(3?*A&
+(&69+@?593*&(=988(8(&L&68(8(&M@*++(&=5&/92B53(1*&/(1(88*15&!35/9=*&3912(+5??(85&/93&=56*C35-67C&91C(35??(85&53&
=57*165& 35(2%8)--& $+& 15/*1/(891*& O@Q& =*6/157*1*& +*&293*8*& @85+5??(3=9& +*C*3=*& 5B15=*& /)*& 6939& +*CC5B5+5& *&
15/*1/(B5+5&/93&M@(+65(65&C)0G2()-&
&
&
F4=3*4J/*1M&2A&.2*15/(3&S@2562(85/&%9/5*8:A&S*4&~910-&
&
!-:53$X(%)2$01$O0,-2,%W0):>$B%236$B)(2(&36$%&'$<838)($

$

S92562(-91C& /96858@56/*& @3(& /9++(B91(?593*& 538*13(?593(+*& O*1& =*;5351*& 5& /93/*885& 538*++*88@(+5& =*++(&
3@2562(85/(&6*/93=9&5&O153/5O5&=*5&H-&9('$Y;(&$M%3%&g#YGh-&S(89&3*+&abeb&/92*&;)001$01$/0&/(;3A&5+&O19C*889&
L&/1*6/5@89&398*79+2*38*&=(&(++91(-&>*381*&C+5&(6O*885&8*/35/5&=*+&O19C*889&6939&68(85&O@BB+5/(85&53&9//(6593*&=5&
O1*/*=*385&/93;*1*3?*&,..A&(&O(1851*&=(&u%*2(385/&F*B&V*/)39+9C5*6&.OO+5*=&89&S@2562(85/&,9++*/85936v&
(+&,..&abea&=5&%9@8)(2O893A&M@*689&(185/9+9&65&/93/*381(&O153/5O(+2*38*&6@++d*79+@?593*&=5&S92562(&/92*&
/92@358HA& 6*3?(& +(& M@(+*& M@*685& 156@+8(85& 8*/35/5& 393& 6(1*BB*19& 68(85& O9665B5+5-& $35?5(8(& /92*& =56/@66593*&
53;912(+*&6@C+5&68(3=(1=&=*5&=(85&3@2562(85/5&(+&D15856)&>@6*@2&3*+&abeeA&+(&O152(&15@3593*&@;;5/5(+*&!8)0;(%&$
#0-&$<-&'$O(3G0)9$I$O0,-2,%&65&L&679+8(&(&<1(3/9;918*& +d(339&6@//*66579&/93&es&O(18*/5O(385-&#(& 6*8852(&
58*1(?593*&=5&M@*689&53/93819&65&L&8*3@8(&(++d535?59&=5&M@*68d(339&(&K(+L3/5(A&/93&|b&O(18*/5O(385&/)*&65&9//@O(39&
=5&3@2562(85/(&C1*/9]192(3(A& *@19O*(&2*=5*7(+*& *& 56+(25/(-&.++9& 68*669&29=9A& 5+& /9258(89& 6/5*385;5/9&=5&
S92562(&)(& 56858@589&C1@OO5&=5& +(7919& 6O*/5;5/5&O*1&9C35&=56/5O+53(A&/936*38*3=9&=5& *6O(3=*1*& 5+&/(2O9&=5&
(OO+5/(?593*&=*+&8)*6(@1@6&#YG&(=&(+81*&*O9/)*&*&/@+8@1*&9+81*&(&M@*++(&C1*/9]192(3(-&.++9&68*669&29=9A&29+85&
O19C*885&3@2562(85/5&538*13(?593(+5&6939&68(85&/9681@585&6@++y53;1(681@88@1(&=5&S92562(k&O5j&=5&nb&2@6*5&*&2(3&=5&
=(85&(1/)*9+9C5/5&)(339&/93815B@589&/93&=(85&O*1&M@(65&abb-bbb&*6*2O+(15&;565/5&;539&(=&9CC5A&@3&25C+591(2*389&
65C35;5/(8579&=(+&,..&abea-&m@*689& (185/9+9& 15(66@2*& 5&O19C1*665&=5&S92562(&=(+&abeb& (=&9CC5A& /93&@39&
6C@(1=9&(+&;@8@19&=*+&O19C*889-&
$

&
:54<!V</:8>>8/6'A&V)*&'9:(+&,9++*/8593& 9;&,9536& (3=&>*=(+6A&V)*&S(8593(+&>@6*@2& 9;&G*32(10A&
,9O*3)(C*3-&
&
=8)(-$1)0,$35($Q02/0)(%*($S0%)'$

$

#d(185/9+9& (3(+5??(&@3&C1@OO9&=5&%8)(-& (/M@56585&=(++(&'9:(+&,9++*/8593&9;&,9536&(3=&>*=(+6&3*+&ec{|-&#(&
O197*35*3?(&=*++*&293*8*&L&68(8(&53=5/(8(&/92*&u158197(2*389&=5&D96/91*(+*v-&#d5365*2*&(;;1938(&M@*685935&
6@++(& /1*=5B5+58H& =*++*& 53=5/(?5935& =*+& 7*3=5891*& *& 6@++*& +568*& =5& 293*8*& O@BB+5/(8*& =*+& 158197(2*389& =5&
D96/91*(+*-&%939&539+81*&(;;1938(8*&+*&O19B+*2(85/)*&1*+(857*&(++(&2568*1596(&893(+58H&1966(&/)*&65&=5/*&65(&@3(&
/(1(88*15685/(&=*C+5&(@1*5&=*+&15O9685C+59-&
&
&
AE<<E!F*4/D$#"J&.0(=*25*&=*1&F566*36/)(;8*3&@3=&=*1&#58*1(8@1A&>(53?&
&
M-:-3-K%3-0&$01$3(?3IC%2('$/0-&$1-&'$'%3%$

$

$3&9//(6593*&=*+&uf8)&X9538&>**853C&9;&S92562(-91C&(3=&R,<S&abecv&L&68(89&O1*6*38(89&@3&O19C*889&O1(85/9&
3*++(&O1*6*38(?593*&u,937*1853C&"*12(3:d6&'92(3&,953&<53=6&89&#YG&(3&*Z*2O+(1:&4910;+94&;91&8)*&<>'G&
O19W*/8vA& /)*& )(&29681(89& @3& ;+@669& =5& +(7919& 53& @3& /92O+*669& *6*2O+(1*& =*++(& 6*15*& u<@3=2J3?*3& =*1&
1`256/)*3&Q*58& 53&G*@86/)+(3=v& g<>'Gh&/)*&/936*38*&=5& 81(6;*151*& 5&=(85&=*++*&293*8*&B(6(85& 6@+& 8*689&3*+&
7(,%&3-/$Z(C-&S*+& ;1(88*2O9A& M@*689& O19C*889& O1(85/9& L& =57*38(89& @3(& 8*65& =5& +(@1*(&2(C5681(+*-& $& 1*O*185&
293*8(+5&=*++9&6/(79&=*++(&/(88*=1(+*&=5&V1*7515&6939&81(88(85&/92*&@3&/92O+*669&*6*2O+(1*&=5&1*O*185&293*8(+5-&
S*++d(2B589&=*+&O19C*889&O1(85/9A&5+&;+@669&=5&+(7919&/936568*7(&3*+&/937*1851*&5&=(85&=*++*&293*8*&=(&@3&PG<&(+&
;912(89&;53(+*&'G<-&G57*165&O(66(CC5&538*12*=5&81(258*&,%K&*&x>#&)(339&1*69&O9665B5+*&+(&O1*O(1(?593*&=*5&
=(85-&#(&2(CC591&O(18*&=5&M@*685&O(66(CC5&L&68(8(&1569+8(&2(3@(+2*38*-&Y1(&65&68(&/9681@*3=9&@3(&;-;(*-&(&/)*&
81(6;*156/*& 5& =(85& =*++*& 293*8*& =(& @3& PG<& (& 'G<& (881(7*169& +d9389+9C5(& =5& S92562(-91CA& B(6(3=965&
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*6/+@657(2*38*& 6@& 6/15O8-&S*++d(2B589& =5& M@*68(& O1*6*38(?593*A& 65& *75=*3?5(39& 53& O(185/9+(1*& +*& =5;;5/9+8H&
53/9381(8*&=@1(38*& +y*681(?593*&=*5&=(85&=(+&PG<-&R6568939&=57*165& 681@2*385&/)*&O*12*88939&=5&/(88@1(1*& *=&
*681(11*&8*689&*&8(B*++*A&2(&1(CC5@3C939&1(O5=(2*38*&5&+919&+52585&/93&5&=(85&=*++*&293*8*-&$39+81*A&L&3*/*66(159&
6/157*1*&=*C+5& 2/)-;3& (OO9658(2*38*&O19C*88(85&O*1& 5&=(85&=5& 158197(2*389&=*++*&293*8*&O*1&O98*1+5& (/M@5651*&
/911*88(2*38*-&
&
&
.5+AP*-4/A($%A&$36858@8*&9;&.1/)(*9+9C:A&!357*1658:&,9++*C*&#93=93A&
--F--4;/:-!<*!/<W82A&,9O*3)(C*3A/
0X4+:*4/0$HM&8>A&,9O*3)(C*3-&
&
L5($H05($S0%)'$4(.-2-3('$

$

$+&H05($50%)'&;@&8197(89&3*+&e{nf&*&/936568*7(&53&ec-aef&293*8*&5365*2*&(=&(+815&2(3@;(885&*&=9/@2*385-&<@&
6*O9+89& 69889& 5+& O(752*389& =5& @3(& /(6(& (&%89//9+2(& 3*+& efialn& /51/(& *& /938*3*7(& O153/5O(+2*38*&293*8*&
=y(1C*389&=*+&e||i]efie-&
m@*689&C1@??9+9&L&68(89&1*69&;(2969&=(++d(3(+565&=5&D*3C8&V)91=*2(3A&O@BB+5/(8(&3*+&e{ic&3*+&O8,-2,%3-/$
#5)0&-/*(-&,93;1938(3=9&5+&/938*3@89&=*+&C1@??9+9&/93&5&1*C56815&=*++(&?*//(A&*C+5&;@&53&C1(=9&=5&=529681(1*&@3(&
681*88(&/911*+(?593*&81(&5&1*C56815&=*++(&?*//(&*&5+&/938*3@89&=*+&C1@??9+9-&$39+81*A&;@&53&C1(=9&=5&6@CC*151*&/)*&+(&
M@(3858H&=5&293*8*&O*16*&9C35&(339&*1(&=5&/51/(&5+&aÄ-&m@*68*&966*17(?5935&6939&=57*38(8*&398*&/92*&u+*CC*&=5&
V)91=*2(3v-&
P@1819OO9A&5+&=9/@2*389&=5&V)91=*2(3&O1*6*38(&(+/@35&O@385&=*B9+5-&S93&)(&O@BB+5/(89&+*&/5;1*&6@&/@5&65&B(6(39&
5&6@95&/(+/9+5&*&5&1*C56815&=*++(&?*//(&393&=56853C@*7(39&81(&5&8(C+5&=(&@39A&=@*&*&M@(8819&2(1/)5&O152(&=*+&e|{c-&
G5&/936*C@*3?(A&5+&6@9&8(669&=5&O*1=58(&L&@3(&6852(&=*++(&O*1=58(&53&7(+91*A&393&53&6O*/5*-&#(&1(OO1*6*38(85758H&
=5&@3&50%)'&L&=*8*1253(8(&=(&M@(389& 65(&/(6@(+*& 5+&/(2O593*&=5&293*8*& 53&/51/9+(?593*A&2(&/92*&O@Q&@3&
15O9685C+59&/96z&/936568*38*&/92*&M@*++9&=5&#9)*&*66*1*&@3&u/(2O593*&/(6@(+*v}&&
m@*689&(185/9+9&15*6(253(&5+&+(7919&=5&V)91=*2(3&(++(&+@/*&=*++(&39681(&(88@(+*&/92O1*36593*&=*++*&=53(25/)*&
=5&/51/9+(?593*&=*++*&293*8*&*&;91356/*&@3d538*1O1*8(?593*&O5j&6;@2(8(&=*+&15O9685C+59&/93&3@97*&6852*&=*+&8(669&
=5&O*1=58(-&,93/+@=5(29&/)*&+(&u+*CC*&=5&V)91=*2(3v&=971*BB*&*66*1*&/9365=*1(8(&O5j&/)*&(+819&@3&O153/5O59&
C*3*1(+*A&/)*&)(&29+85&+52585-&
&
&
0EYA*+/->82?&A&S(8593(+&>@6*@2&9;&%+97*35(A&
Y*045K/-27(8TA&S(8593(+&>@6*@2&9;&%+97*35(-&
/
O(G$.03-.($1-&'2$01$/0-&2$-&$35($%)(%$01$&0)35G(23()&$7*0.(&-%$

$

S*C+5& @+8525& (335& 5+& O*1693(+*& =*+&S@2562(85/&,(B53*8& 9;& 8)*&S(8593(+&>@6*@2& 9;&%+97*35(& L& 15@6/589& (&
=9/@2*38(1*&=57*165&158197(2*385&=5&*Z&7989&=5&*8H&192(3(&O197*35*385&=(+&8*11589159&=*++(&"91*3W60(&3*++d(385/(&
'*C59&x&K*3*85(& *8&T56815(-&S93968(38*& 3*+& 8*11589159& =*++(& %+97*35(& 65(39& 68(85& 1537*3@85& 3@2*1965& 1*685&
(1/)58*88935/5&=5&/(1(88*1*&798579A&;5391(&L&68(89&O@BB+5/(89&53&29=9&/92O+*89&@3&69+9&6589-&$&1*O*185&798575&6939&
=57565&53&81*&C1@OO5&=5&O*159=5k&
]&Å9;;*18*&1*+(857*&(++(&/9681@?593*&=5&@3&*=5;5/59ÇÉ&
]&O*159=9&O1*](@C@68*9l(@C@68*9&Ñ&$KlK&6*/9+9&=-,-É&
]&$$$l$$$]$K&6*/9+9&=-,-É&
]&$K]K&6*/9+9&=-,-&
&
&
I4-F/B"2&1M&2A/>*1893&,9++*C*A&!357*1658:&9;&YZ;91=A&
I=F.E<E/0&($&2)8>&A&G5,.>A&!357*1658H&=*C+5&%8@=5&=5&>*6653(-&
&
NWO8,W7-/W$EN&2/)-;3-0&(2$O8,0)8,$7-/-*-%(F>$;-*03$;5%2($

$

m@*689& (185/9+9& O1*6*38*1H& +d(88@(+*& 68(89& =5& 675+@OO9& =*++(& ;(6*& O5+98(& =5& NWO8,W7-/W& @3& O19C*889& O*1& +(&
/9681@?593*&=5&@3&/0);82&=5C58(+*&=5&+*CC*3=*&293*8(+5&=*++(&%5/5+5(&(385/(-&#d9B5*88579&=*+&O19C*889&L&M@*++9&=5&
@85+5??(1*& +d(88@(+*& 68(89&=*++d(18*&3*++d(OO+5/(?593*& =5&VR$]x>#& gRO5G9/k& )88O6kll69@1/*;91C*-3*8lOl*O5=9/l&
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4505lT92*lh& (++(& 1*C5681(?593*&=*C+5& *+*2*385& 8*68@(+5& 6@++*& 653C9+*&293*8*-&m@*689& (OO19//59& ;(/5+58*1H& +9&
68@=59& =*88(C+5(89& =*++d@69& =*+& 8*689& 3*+&2(8*15(+*& 3@2562(85/9A& /92O1*6(& +d(3(+565& =*+& +53C@(CC59A& =*++(&
O(+*9C1(;5(& *& =*++(& C1(22(85/(-& $+& O19C*889& 9O*1(& 53& O(1(++*+9& (+& O19C*889& NW7-/-*+& gN&2/)-;3-0&2$ 01$ 7-/-*+h&
g)88Okll65/5+:-/+(665/6-9Z-(/-@0h&*&;(&O(18*&=5&@3&O5j&(2B5?5969&68@=59&=*++(&/@+8@1(&8*68@(+*&53&8@88*&+*&6@*&;912*&
3*++(&%5/5+5(&(385/(-&"+5&68(3=(1=&H-&9('$Y;(&$M%3%&6939&(3/91(&53&;(6*&=5&675+@OO9&3*++d*O5C1(;5(&=5C58(+*A&2(&
VR$]x>#&65&O1*68(&B*3*&(&C(1(3851*&+d(++53*(2*389&/93&C+5&23%&'%)'&=5&S92562(-&$+&O19C*889&O5+98(A&/)*&+(791(&
/93&2(8*15(+*&O197*35*38*&=(+&6589&=5&T(+(*6(&gV@6(&Å>*6653(ÇA&(88@(+2*38*&(+&/*3819&=5&6/(75&=(&O(18*&=*++*&
!357*1658H& =5&YZ;91=& *&>*6653(hA& 9;;1*& +d9OO918@358H& =5& /93;1938(165& /93& @3(& 6*15*& =5& 6;5=*& ;93=(2*38(+5&
15C@(1=(385&+*&C*1(1/)5*&=*5&=(85&*&=*++d5=*3858H&*&5&2*89=5&=5&1*C5681(?593*&=*C+5&(6O*885&=*5&=(85&8*68@(+5&/)*&6939&
O5j&9&2*39&6O*/5;5/5&=*++(&293*8(?593*k&M@*685&53/+@=939&5&O19B+*25&=*++*&2(815/5&=*+&=15889&*&=*+&197*6/59A&+*&
7(15(?5935&(++d538*139&=*++*&*25665935A&5&2939C1(225&*&(+815&652B9+5&8*68@(+5A&+(&+9/(+5??(?593*&=5&O5j&*+*2*385&
8*68@(+5&=5685385-&K*11H&O1*6*38(89&+9&68(89&(88@(+*&=*+&O19C*889&O5+98(&*&7*11(339&=56/@66*&+*&6;5=*&O153/5O(+5&*&+*&
O9665B5+5&69+@?5935-&
&
&
456-!/+>&(8A&!357*1658:&9;&F(145/0-&
/
O8,-2,%3-/$,-/)0$5-230)-(2>$*0/%3-&:$%&'$)(;)(2(&3-&:$309(&2$-&$40,%&$N3%*+$

$

#(&15/*1/(&6@5&+@9C)5&=5&158197(2*389&=*5&C*88935&=5&O592B9&53&$8(+5(&=529681(&/)*&+d@69&=5&M@*685&9CC*885&6*2B1(&
*66*1*&/93/*381(89&3*++*&(1**&/*381(+5&*&6*88*381593(+5&=*++(&1*C593*-&#(&%5/5+5(A&537*/*A&L&/(1(88*15??(8(&=(++d@69&
=5&C*88935&53&(1C5++(-&$+&O1*6*38*&+(7919&O1*6*38(&+*&@+852*&15/*1/)*&6@5&C*88935&*&6@5&+919&+@9C)5&=5&158197(2*389&
3*++d$8(+5(&192(3(A&53/+@=*3=9&@3(&6*+*?593*&=*5&O5j&52O918(385&3@975&85O5&*&=*5&+@9C)5&=5&158197(2*389&53*=585A&
53&O(185/9+(1*&+(&/9++*?593*&53*=58(&/936*17(8(&(+&>@6*9&S(?593(+*&P(+*68153(&*&+*&53;912(?5935&6@5&158197(2*385&
988*3@8*&=(&=9/@2*385&=d(1/)5759&53*=585&(&Y685(-&#d(3(+565&1(775/53(8(&=5&M@*685&=(85&/93;*12(&+d5=*(&/)*&65&81(885&
=5&9CC*885&293*8(+5&O19=9885& (& +57*++9&29+89& +9/(+*É& 53&M@*689& 6*369& *665&/93815B@56/939& (++*&25/1968915*&=5&
O(185/9+(15&*=5;5/5A&1*C5935&/588(=53*&*&C1@OO5&69/5(+5-&$&=(85&6@5&158197(2*385&=529681(39&(3/)*&/)*&5&C*88935&65&
6O968(39&29+89&1(1(2*38*&=(++(&1*C593*&53&/@5&6939&68(85&O19=9885A&(3/)*&6*&393&65&O@Q&*6/+@=*1*&+9&6O968(2*389&
=5&C*88935&53&O592B9&=(++dRC5889&(++d$8(+5(-&
m@*685& =(85& 6939& (88@(+2*38*& 536*1585& 53& @3& =(8(B(6*&O8,-25%)(& @85+5??(3=9& +d9389+9C5(&O0,-2,%-&#*& =@*&
/9++*?5935& g85O5& *=& *6*2O+(15h& 6(1(339&2*66*& (&=56O965?593*& =*5&O(18*/5O(385& (++(& /93;*1*3?(É& 5+& 2(3&=5&=(85&
/9385*3*&@3&,-?&=5&53;912(?5935&29+89&6O*/5;5/)*&*&29+89&C*3*15/)*&6@5&158197(2*385A&393/)N&*6*2O+(15&819OO9&
+9C915&O*1&*66*1*&/9++*C(85&(&@3&O(185/9+(1*&85O9&=5&C*8893*-&m@*689&85O9&=5&=(85&O93*&=*++*&=92(3=*&6@++*&25C+5915&
O1(85/)*&=56/5O+53(15&O*1& +(&1(OO1*6*38(?593*&0&*-&(&g(+2*39&O*1&5+&1*+(891*Öh&*&65&6O*1(&/)*&5+&O@BB+5/9&=*++(&
/93;*1*3?(&O966(&;91351*&(OO19;93=52*385&*&53=5/(?5935&53&M@*689&(2B589-&
&
&
<-IE*!@-/-22&A&G5,.>A&!357*1658H&=*C+5&%8@=5&=5&>*6653(-&
&
L5($%&%*+2-2$01$ 35($ 3)-29(*(2$ 35)08:5$35($M-:-3%*$N/0&0:)%;5-/$=3*%2$01$O8,-2,%3-/2$ -&$=&3-D8-3+$EMN=O=F$

NI"%18(O/
/
$+& O1*6*38*& +(7919& (3(+5??(& +d522(C53*& =*++(& 3)-29(*(2& 6*/93=9& 5+& 2*89=9& 6/5*385;5/9& =*+& H(?-/0&$
N/0&0:)%;5-/8,$O8,-2,%3-/%(A&/93& 5+&6@OO9189&=5&G$.S.& gM-:-3%*$N/0&0:)%;5-/$=3*%2$01$O8,-2,%3-/2$ -&$
=&3-D8-3+h-&#d53=(C53*&6/5*385;5/(&*75=*3?5(&@3(&C1(3=*&=5;;@6593*&=5&M@*689&69CC*889&/92*&85O9&O153/5O(+*&*&
/92*&652B9+9&6@&@3&C1(3&3@2*19&=5&=9/@2*385&3@2562(85/5A&=(+&K$&6*/9+9&(-,-&(+&$&6*/9+9-&(-,-&(+&$&6*/-&=-,-&
m@*689&2*89=9& 69889+53*(& +(& 6@(& =56815B@?593*& =5(89O5/(& (881(7*169& @3d(3(+565& =5(/1935/(A& C1(?5*& (&2(OO*&
=5C58(+5-&
$

&
<+:.-IA*/0&($"A&V)J153C56/)*6&#(3=*6(28&;J1&G*302(+O;+*C*&@3=&.1/)E9+9C5*A&F*52(1-&
&
73(;2$ 30$ 35($ &(G$[!OY">$O0),'%3%$ ,%;;-&:$G-35$ /0/0'%6$ %&'$ %$ &(G$ ;)(2(&3%3-0&$ 01$ /0-&$ 1-&'2$ 1)0,$

L58)-&:-%$

$
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$+&O19C*889&IRSY>&O1*7*=*&=5&(CC5913(1*&+d536*152*389&=*5&=(85&*&5&O918(+5-&K*11(339&O1*6*38(85&=@*&(6O*885&=5&
M@*689&+(7919k&#(&2(OO(8@1(&/93C5@38(&=*++*&(2O5*&+568*&=5&O(19+*&+9/(+5&/93&5&&0),'%3%&g"SGlFGl392562(h&
9&=51*88(2*38*&/93&5&79/(B9+(15&$I>I&53&G.SVR&@85+5??(3=9&w/9/9=(d-&&
P*1&5&1*O*185&293*8(+5&685(29&+(791(3=9&(&@3&O198985O9&/)*&29681*1H&5&/92O+*665&=5&1*O*185&*&+*&293*8*&=*++(&
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