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2+! ,HA! AYU..M! 1@BA! 2B! B@2/! ,.! H@QA!/A-2QA/! D-.I! ,HA2-! +AA/! ,.! 1.0+,A-!
;I@Z.+O!CH21H!H@/!@EEAKA/EW!0+/A-J-21A/!U..MB!2+!@+!@1,!.D!J-A/@,.-W!
J-212+K#!(%!;+.,HA-!1.IIA+,@,.-!+.,A/!,H@,!E@U.-!H@B!2+1-A@B2+KEW!E.B,!,HA!
J.CA-! ,.! 0+2.+2ZA! @B! 2+/2Q2/0@EB! UA1.IA! I.-A! E2MAEW! ,.! C.-M! @B!
2+/AJA+/A+,! 1.+,-@1,.-BO! B0KKAB,2+K! ,H@,! ,HAW! BH.0E/! UA! I.-A! @UEA! ,.!
1.EE0/A#!(&!%.O!K2QA+!,HA!/AU@,A!.QA-!1.0+,A-Q@2E2+K!I@-MA,!J.CA-O!,H2B!
-@2BAB! K-A@,A-! J.E21W! @+/! ,HA.-A,21@E! e0AB,2.+B! @U.0,! @+,2,-0B,_B!
2+,A-@1,2.+B!C2,H!J@,A+,!-2KH,B#!

"H2EA!1.0-,B!@+/!@KA+12AB!H@QA!D.0+/!,H@,!@+,2,-0B,!2B!2EEYAe02JJA/!
,.!2/A+,2DW!@+,21.IJA,2,2QA!J@,A+,!J-@1,21ABO!,HA!1EA@-A-!@+,2,-0B,!.DDA+BA!
I@W! ,H0B! .110-! CHA+! E21A+BAAB! 1.IU2+A! ,.! +AK.,2@,A! @K@2+B,!
-2KH,BH.E/A-B#!;B!@!-AB0E,O!J@,A+,!.C+A-B!I@W!A+D.-1A!,HA!@+,2,-0B,!E@CB!
,.! B.E2/2DW! ,HA2-! E2I2,A/! I.+.J.EW! AQA+! ,H.0KH! @+,2,-0B,! 2B! IA@+,! ,.!
1.+/AI+!I.+.J.E2AB#! *+! E2KH,!.D! ,H2BO! ,HA!+AP,!?@-,!APJE.-AB! ,HA!1.B,B!
2IJ.BA/!UW!B,-@,AK21!J@,A+,2+K#!*,!1.+1E0/AB!C2,H!@!B2IJEAO!WA,!ADDA1,2QAO!
J-.J.B@E!J-.I2B2+K!,.!D.B,A-!2++.Q@,2.+!@+/!H@-I.+2ZA!,HA!@+,2,-0B,!@+/!
J@,A+,!E@CB#!

***#!G$&!9-JY;J*"*+()*!%-'(*"-J!

GHA!UAB,!-AIA/W!@K@2+B,!@U0BAB!.D!J@,A+,!-2KH,B!2B!EABB!@+,2,-0B,#!GH2B!
?@-,! B0KKAB,B! ,H@,! B.IA! D2-IB!H@QA!0BA/! ,HA! J@,A+,! BWB,AI! ,.! AP1E0/A!
1.IJA,2,2.+! -@,HA-! ,H@+! ,.!J-.,A1,! .-2K2+@E! 2++.Q@,2.+#!T0,!CA!1@0,2.+!
@K@2+B,! A+H@+12+K! @+,2,-0B,! A+D.-1AIA+,! @B! I@+W! J.E21WI@MA-B! @+/!
B1H.E@-B!H@QA!B.0KH,! ,.!/.#!('!VB2+K!H2B,.-21@E!@+/!A1.+.I21!@+@EWBABO!
CA!@BBA-,! ,H@,! D2-IB!BH.0E/!UA!@UEA! ,.!1.EE0/A!@K@2+B,!@!I.+.J.E2B,!.-!
-2KH,BH.E/A-O!ADDA1,2QAEW!U@E@+12+K!@+.,HA-_B!I@-MA,!J.CA-#!GH2B!C.0E/!

!
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H@-I.+2ZA!,HA!J@,A+,!@+/!@+,2,-0B,!E@CBO!-AB.EQA!,HA!f0/212@E!BJE2,!@U.0,!
U2E@,A-@E!I.+.J.E2ABO!-A/01A!E2,2K@,2.+O!@+/!J-.I.,A!ADD212A+1W#!

;#!GHA!?0ZZEA!

GHA!2BB0A!.D!CHA,HA-!@+,2,-0B,!BH.0E/!/2B12JE2+A!-2KH,BH.E/A-B!-@2BAB!
e0AB,2.+B!@U.0,! ,HA!J@,A+,!BWB,AI_B!ADD21@1W#!LA/A-@E!@KA+12ABO!1.0-,BO!
@+/! B1H.E@-B! H@QA! 1@0,2.+A/! @K@2+B,! 2+Q.EQ2+K! @+,2,-0B,! C2,H2+! J@,A+,!
/2BJ0,AB!.+!,HA!UAE2AD!,H@,!2,!C.0E/!B,WIW!2++.Q@,2.+#!((!GHA!,HA.-W!2B!,H@,!
,HA!J@,A+,!BWB,AI!I0B,!K-@+,!,HA!-2KH,!,.!AP1E0/A!1.IJA,2,2.+!0+DA,,A-A/!
UW! @+,2,-0B,! -AQ2AC#!()! GH2B! J.B2,2.+O! H.CAQA-O! J-AB0IAB! ,H@,! ,HA!
APJE.2,@,2.+!.D!J@,A+,!-2KH,B!J-.I.,AB!<')#!T0,!2D!J@,A+,!@U0BAB!@1H2AQA!
,HA!.JJ.B2,A!-AB0E,!2+!J-A/21,@UEA!2+B,@+1ABO!,HA+!,HA!/A@/CA2KH,!E.BB!I@W!
+.,!C@--@+,!,HA!JA-!BA!2+B0E@,2.+!.D!J@,A+,!-2KH,B!B.0KH,!UW!,HA!)8h!@+/!
.,HA-B#!"A!@BMO!D2-B,O!BH.0E/!,HA!J@,A+,!BWB,AI!K.!0+@E,A-A/O!.-!2B!A+.0KH!
1.IJA,2,2.+!@+/!2++.Q@,2.+!2IJ@2-A/!,.!/AI@+/!@!-AIA/Wd!*D!,HA!E@,,A-!2B!
,-0AO! ,HA+! ,HA! 2BB0A! 2B! CHA,HA-! @+,2,-0B,! A+D.-1AIA+,! .DDA-B! ,HA! UAB,!
B.E0,2.+#!

"A!@/Q.1@,A!D.-!EABB!@+,2,-0B,#!T@BA/!.+!A1.+.I21!,HA.-WO!@B!CAEE!
@B! B0JJ.-,! D-.I! ,HA! E@U.-! I@-MA,! @+/! ,HA! %HA-I@+! ;1,_B! EAK2BE@,2QA!
H2B,.-WO!@EE.C2+K!D2-IB!,.!1.IU2+A!@K@2+B,!-2KH,BH.E/A-B!@+/!I.+.J.E2B,B!
C.0E/!HAEJ!,.!/2B12JE2+A!@U0B2QA!J-@1,21AB!@+/!J-.Q2/A!1EA@-!-0EAB!C2,H.0,!
1.B,EW!E2,2K@,2.+#!^AEJ2+K!,.!B0JJ.-,!.0-!1E@2IO!CA!2+QAB,2K@,A/!CHA,HA-!
J@,A+,! .C+A-B! /.! BAAM! ,.! 2IJA/A! 1.IJA,2,2.+! @+/! <')! C2,H.0,!
1.+,-2U0,2+K! 2++.Q@,2.+#! *,! BAAIB! ,H@,! @B! D2-IB! U02E/! E@-KA! @-BA+@EB! .D!
E.CYQ@E0A!J@,A+,BO!-2Q@EB!,A+/!,.!-A/01A!<')!@+/!AP2,!,HA!I@-MA,#!GH@,!
B@2/O!CA!@EB.!@BBA-,!,H@,!@+,2,-0B,!2B!,HA!C-.+K!-AIA/W#!

L0-,HA-O! CA! 2+B2B,! ,H@,! JA-I2,,2+K! D2-IB! ,.! 1.EE0/A! @K@2+B,! @!
I.+.J.E2B,! C.0E/! -A/-ABB! 2-.+21! 0BAB! .D! @+,2,-0B,! E@C#! ;B! /2B10BBA/!
A@-E2A-O!@!J@,A+,!.C+A-!I@W!10--A+,EW!A+D.-1A!,HA!@+,2,-0B,!E@CB!,.!1H@-KA!
I.+.J.EW!J-21AB!@B!CAEE!@B!B0JJ-ABB!1.IJA,2,2.+!@+/!2++.Q@,2.+#!)*!"H2EA!
J@,A+,AAB!I0B,!UA!@UEA! ,.!APA-12BA!AP1E0B2QA!-2KH,BO!CA!,H2+M!,H@,! ,HAW!
BH.0E/! -AEW! .+! J@,A+,! @+/! 1.+,-@1,! -AIA/2AB! -@,HA-! ,H@+! @+,2,-0B,!
A+D.-1AIA+,#! TW! ,@M2+K! @+,2,-0B,! .0,! .D! J@,A+,! E@CO! 2,! C.0E/! J-.Q2/A!
H.E/A-B!C2,H!,HA!J-.JA-!B1.JA!.D!AP1E0B2QA!-2KH,B!,.!D.B,A-!2++.Q@,2.+!b@B!

!
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CAEE! @B!J-ABA-QA! ,HA! 2+1A+,2QAB! ,.! 2++.Q@,A!1.+DA--A/! 2+!J@,A+,O!CH21H!
?@-,!*>!APJE@2+B!2+!K-A@,A-!/A,@2Ec#+!

T#!%0JJ.-,!

"A! B0KKAB,! ,H@,! J@,A+,! @U0BAB! I@W! H@-I! 1.IJA,2,2.+! @+/!
2++.Q@,2.+O! CH21H! C.0E/! 2+/21@,A! ,H@,! .0-! J-.J.B@E! 1.0E/! UA+AD2,! ,HA!
<')!J-.1ABB#!<@,HA-!,H@+!@!-.U0B,!AIJ2-21@E!2+QAB,2K@,2.+O!CA!1@0,2.+!
-A@/A-B! @U.0,! ,HA! E2I2,@,2.+B! 2+! /@,@! @B! CAEE! @B! .UBA-Q2+K! `H2//A+a!
UAH@Q2.-B#!GHA!D.EE.C2+K!@+@EWB2B!2B!UAB,!0+/A-B,../!@B!@+!2EE0B,-@,2.+!.D!
J.,A+,2@E! J-.UEAIB! .D! B,-@,AK21! .-! @U0B2QA! UAH@Q2.-B! 2+! ,HA! J@,A+,2+K!
A+Q2-.+IA+,#!*,!2B!2+/AA/!2IJ.BB2UEA!,.!1@J,0-A!@!J-2B,2+A!J21,0-A!.D!H.C!
AP@1,EW!D2-IB!@-A!J@,A+,2+K!WA,!CA!D2+/!,HA!D.EE.C2+K!1.--AE@,2.+B!,.!UA!
HAEJD0E! 2+!2EE0B,-@,2+K!,HA!Q@E0A!.D!1.0+,A-Q@2E2+K!I.+.J.EW!J.CA-#!G.!
,H@,!A+/O!.0-!IA,H./B!APJE.-A!CHA,HA-!J@,A+,!.C+A-B!H@QA!U02E,! E@-KA!
@-BA+@EB!.D!E.CYQ@E0A!J@,A+,B!2+!I@++A-B!,H@,!/AJ-ABB!<')#!

N#!<&)&%+#$!)&)",J!

"A!1-A@,A/!,C.!,AB,B#!*+!E2KH,!.D!@EEAK@,2.+B!,H@,!D2-IB!U02E/!E@-KA!
H.E/2+KB! .D! J@,A+,B! -AK@-/EABB! .D! e0@E2,W! D.-! ,HA! J0-J.BA! .D! AP1E0/2+K!
1.IJA,2,2.+O! ,HA! D2-B,! ,AB,! APJE.-AB! ,HA! ADDA1,B! .D! E@-KA! H.E/2+KB! .+!
2++.Q@,2.+#!GHA!BA1.+/!,AB,!U02E/B!.DD!,HA!D2-B,!@+@EWB2B!UW!IA@B0-2+K!H.C!
,HA!e0@E2,W!.D! ,HABA!H.E/2+KB! 2IJ@1,B!1.IJA,2,2.+#!TW!1.+/01,2+K!U.,H!
,AB,BO!CA!B.0KH,!,.!B,0/W!CHA,HA-!J.-,D.E2.B!.D!E.CA-YQ@E0A!J@,A+,B!A-A1,!
U@--2A-B!,.!A+,-W#!G.KA,HA-O!,HA!,AB,B!B0KKAB,!,H@,!E@-KA!H.E/2+KB!@+/!E.CY
Q@E0A!J@,A+,B!/2I2+2BH!2++.Q@,2.+!@+/!1.IJA,2,2.+#!

@#!GAB,!N\!?@,A+,!)A+B2,W!

GHA!D2-B,!,AB,!APJE.-AB!,HA!ADDA1,B!.D!E@-KA!H.E/2+KB!.+!2++.Q@,2.+#!
"HA+!@!J@,A+,!,H21MA,!A+K0EDB!@!I@-MA,O!CA!APJA1,!D.-!D2-IB!,.!/A1-A@BA!
<')!BJA+/2+K#!;B!B01HO!,HA!/AJA+/A+,!Q@-2@UEA!2B!<')!=PJA+/2,0-AB!.D!
2+/2Q2/0@E!D2-IB#!)!!"A!IA@B0-A!,HA!-AE@,2QA!B2ZA!.D!@!1.IJ@+W_B!J.-,D.E2.!
1.IJ@-A/! ,.! @! ,H21MA,! 0B2+K! ,C.! 2+/AJA+/A+,! Q@-2@UEAB#! GHA! D2-B,! 2B!
?@,A+,B!*BB0A/!<AE@,2QA!,.!@!GH21MA,O!CH21H!A+,@2EB!,HA!@++0@E!+0IUA-B!.D!
J@,A+,B! 2BB0A/! 2+! @! BJA12D21! D2AE/! 1.IJ@-A/! ,.! ,HA! J@,A+,B! 2BB0A/! ,.! @!
BJA12D21! D2-I#! *D! ,HA! +0IUA-! .D! J@,A+,B! 2BB0A/! ,.! @! D2-I! J@EAB! 2+!
1.IJ@-2B.+! ,.! ,HA!K-A@,A-! 2+/0B,-WO!CA!APJA1,! ,HA! D2-I!,.!/A1-A@BA! 2,B!
<')!BJA+/2+K#!;+!@E,A-+@,2QA!Q@-2@UEA!1@J,0-AB!+.,!,HA!J@,A+,B!2BB0A/!2+!
@!WA@-O!U0,!-@,HA-!,HA!D2-I_B!A+,2-A!J.-,D.E2.!-AE@,2QA!,.!,HA!,.,@E!J@,A+,B!

!
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2+! ,HA! D2AE/#!"A! ,H0B! HWJ.,HAB2ZA! ,H@,! Q@B,! H.E/2+KB! HAE/! UW! 2+/0B,-W!
1.IJA,2,.-B!,A+/!,.!/2B1.0-@KA!D2-IB!D-.I!2+QAB,2+K!2+!<')#!

"H2EA! @! J@,A+,! ,H21MA,! 2B! ,WJ21@EEW! 1.+B2/A-A/! @! +AK@,2QA!
1.+BAe0A+1AO!2,!2B!2IJ.-,@+,!,.!+.,A!,H@,!@!E@-KA!H.E/2+K!.D!J@,A+,B!2B!+.,!
UW!2,BAED!J-.UEAI@,21!@+/!1@+!2+B,A@/!UA!,HA!-AB0E,!.D!2+,A+B2QA!<')#!;!
E@-KA!H.E/2+KO!,H.0KHO!C.0E/!I.-A!E2MAEW!-ADEA1,!@U0B2QA!J@,A+,2+K!CHA+!
,HA!J.-,D.E2.!2B!1.IJ-2BA/!.D!E.C!Q@E0A!J@,A+,B#!TA1@0BA!,HA!1.EEA1,2.+!.D!
E.CYQ@E0A!J@,A+,B! 2+!U02E/2+K!@! ,H21MA,! 2B! ,HA.-2ZA/! ,.!UA!@+! 2IJ.-,@+,!
AEAIA+,! .D! J-.UEAI@,21! J@,A+,2+KO! .0-! +AP,! ,AB,! 2+1.-J.-@,AB! ,H2B!
1.+B2/A-@,2.+#!

L0-,HA-O! BAQA-@E! 1.+,-.E! Q@-2@UEAB! @11.0+,! D.-! `+.2BA#a! L2-B,O! CA!
1.+,-.E! D.-! *+/0B,-W! @B! @! 1-2,21@E! J@-,! .D! .0-! D2PA/! ADDA1,B! -AK-ABB2.+!
bCH21H!CA!/AB1-2UA!UAE.Cc#!)"!%A1.+/O!CA!2+1E0/A!@!IA@B0-A!-ADEA1,2+K!
@++0@E!(-.BB!).IAB,21!?-./01,! b()?c! B2+1A! A1.+.I21! 1.+/2,2.+B! @-A!
E2MAEW!,.!2+DE0A+1A!2++.Q@,2.+#!GH2-/O!,HA!I./AEB!1.+,-.E!D.-!;BBA,B!̂ AE/O!
-ADEA1,2+K!,HA!.QA-@EE!Q@E0A!.D!@BBA,B!.C+A/!UW!A@1H!D2-IO!@BB0I2+K!,H@,!
I.-A!-AB.0-1AD0E!1.IJ@+2AB!2++.Q@,A!/2DDA-A+,EW!,H@+!BI@EEA-!@+/!EABBY
I.+2A/! D2-IB#! L.0-,HO!CA! 1.+,-.E! D.-!I@-MA,! 1.+1A+,-@,2.+! 0B2+K! ,HA!
^A-D2+/@HEY^2-B1HI@+!*+/AP!b^^*cO!)#!,HA!@BB0IJ,2.+!UA2+K!,H@,!Q2U-@+,!
1.IJA,2,2.+! 2+1A+,2Q2ZAB!<')! BJA+/2+K#!)$!^^*! 1@J,0-AB! ,HA!I@-MA,_B!
EAQAE! .D! 1.+1A+,-@,2.+O! J-./012+K! @! E@-KA-! +0IUA-! CHA+! DACA-! D2-IB!
1E@2I!@!K-A@,A-!+0IUA-!.D!@+!2+/0B,-W_B!B@EAB#!"A!@EB.!2+1E0/A/!2+!1A-,@2+!
I./AEB!@!Q@-2@UEA!-AJ-ABA+,2+K!8QA-@EE!?@,A+,B!8C+A/!-AK@-/EABB!.D!D2AE/#!
GHA!J0-J.BA! 2B! ,.!@11.0+,! D.-!CHA,HA-! ,HA!B2ZA!.D!@!J@,A+,! ,H21MA,!H@B!
EAQ2A/!@+!2+/AJA+/A+,!ADDA1,!.+!@!D2-I_B!<')!BJA+/2+K!2+!,H@,!BJA12D21!
D2AE/!@B!2,!1.+,2+0AB!,.!2+QA+,!2+!.,HA-!I@-MA,B!.-O!@E,A-+@,2QAEWO!CHA,HA-!
,HA!D2-I_B!.QA-@EE!<')!H@B!/2I2+2BHA/!@1-.BB!@EE!D2AE/B#!

U#!GAB,!R\!?@,A+,!]0@E2,W!

GAB,! R! BH2D,B! KA@-B! UW! 2+QAB,2K@,2+K! ,HA! e0@E2,W! .D! J@,A+,B! 2+! @!
J.-,D.E2.#!%JA12D21@EEWO!,HA!@+@EWB2B!,AB,B!CHA,HA-!,HA!1.EEA1,2.+!.D!E.CY
Q@E0A!J@,A+,B!2IJ@2-B!1.IJA,2,2.+!@+/!2++.Q@,2.+!bCHA-A@B!,HA!D2-B,!,AB,!
APJE.-A/!,HA!2IJ@1,!.D!J.-,D.E2.!B2ZA!.+!<')c#!*+!IA@B0-2+K!,HA!-AE@,2QA!
Q@E0A! .D! J@,A+,BO! CA! -AEW! .+! -AJ.-,B! @U.0,! H.C! D2-IB! U02E/! E@-KA!

!

! XfYD! !)00!;48:2!)0@3;94!"""DODYD!!
! Xf[D! !I0CD!*:2C0!#977H4!<D!R044!)3230!$0:5/06!W0CD!#3:DE!\[\!ID[C![YZE![abu
aZ! ][C!#;:D! Y^Xb_! ]QW2:G03! @94@043:23;94! ;5!7025B:0C! =6! 3/0!$0:8;4C2/Au$;:5@/724!
"4C0?!]q$$"H_D!*/0!$$"!;5!@2A@BA230C!=6!5B77;4>!3/0!5MB2:05!98!3/0!;4C;<;CB2A!8;:75H!
72:G03! 5/2:05D! "4! C030:7;4;4>! F/03/0:! 3/0! $$"! C079453:2305! 2! /;>/! 72:G03!
@94@043:23;94E!F0!@945;C0:!=93/!3/0!1953L70:>0:!$$"!4B7=0:!24C!3/0!;4@:0250!;4!3/0!$$"!
:05BA3;4>!8:97!3/0!70:>0:DS_D!
! XfaD! !N;AA;27!$B==2:CE!*/0!K0=;A;323;4>!&880@3!98!&?@AB5;<0!+;>/35T!R230435!24C!
R:9CB@3;<0!"4088;@;04@6E!bb!I!)D('D(+%0D!Y^aeE!Y^Zf!]Y^Xa_D!
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J.-,D.E2.B\!,HAW!,A+/!,.!J@,A+,!@EE!@BJA1,B!.D!,HA!<')!J-.1ABB#!)%!<@,HA-!
,H@+!J@,A+,2+K!.+EW!Q@E0@UEA!,A1H+.E.KWO!A@1H!J-.1ABB!.-!/AQ21A!@-2B2+K!
D-.I! ,HA! J-.K-@I! 2B! J@,A+,A/! 2+! .-/A-! ,.! 1-A@,A! E@-KA! J.-,D.E2.B!
2--ABJA1,2QA! .D! A@1H! /AQ21A_B! e0@E2,W#!)&! ;B! @! -AB0E,O! @! BA-2@E! J@,A+,.-!
C.0E/!KA+A-@EEW!BJA+/!EABB!I.+AW!JA-!J@,A+,!bA#K#O!2D!L2-I!o!2+QA+,B!N[!
Q@E0@UEA!/AQ21AB!@D,A-!BJA+/2+K!lN[[O!2,B!J-21A!JA-!J@,A+,!2B!lN[#!T0,!2D!2,!
J@,A+,B!N[!Q@E0@UEA! 2+QA+,2.+B!@+/!N[!E.CYQ@E0A!,A1H+.E.K2ABO! ,HA!1.B,!
JA-! J@,A+,!C.0E/! UA! l3c#!;EB.O! @+! 2+Q@E2/! .-! E.CYQ@E0A! J@,A+,!C.0E/!
,WJ21@EEW!UA!1HA@JA-!CHA+!J0-1H@BA/!.+!,HA!.JA+!I@-MA,!,H@+!C.0E/!@!
J@,A+,!J-.,A1,2+K!2IJ.-,@+,!,A1H+.E.KW#!)'!G.!BH.C!,H@,!E.CYQ@E0A!J@,A+,B!
1.IJ-2BA! ,H21MA,Bg@+/! ,HA! ADDA1,B! @-A! /AEA,A-2.0BgCA! 1-A@,A/! ,HA!
Q@-2@UEA!?@,A+,B!?A-!).EE@-#!"A!APJA1,!,H@,!E.CA-!?@,A+,B!?A-!).EE@-!,@P!
1.IJA,2,2.+!,.!,HA!/AK-AA!,H@,!D2-IB!EA@QA!,HA!D2AE/#!^A-AO!,HA!/AJA+/A+,!
Q@-2@UEA! 2B! 7.IJA,2,2.+! IA@B0-A/! UW! ^^*! bCA! @Q.2/A/! 0B2+K! <')!
BJA+/2+K!.-!J@,A+,2+K!/0A!,.!U.,H!Q@-2@UEAB_!1.EE2+A@-2,W!C2,H!?@,A+,B!?A-!
).EE@-c#!

R#!$&*$-K)!%JK!)%*%!%-(+#&)!

G.! @+@EWZA! ,HABA! I./AEBO! CA! -A1.K+2ZA! ,H@,! /2DDA-A+,! 2+/0B,-2AB!
I2KH,! .JA-@,A! 2+! /2BJ@-@,A! I@++A-B#! L.-! 2+B,@+1AO! CH@,! 1.+B,2,0,AB! @!
K-A@,A-!EAQAE!.D!<')!2+!.+A!2+/0B,-W!I@W!Q@-W!D-.I!.,HA-!2+/0B,-2AB#!"A!
@,,AIJ,!,.!1.+,-.E!D.-!,HA!0+2e0A!e0@E2,2AB!.D!2+/0B,-2AB!UW!0B2+K!@!D2PA/!
ADDA1,B!I./AEO!CH21H!@11.0+,B!D.-!HA,A-.KA+.0B!e0@E2,2AB!@I.+K!K-.0JB!
2+! @! E@-KA-! J.J0E@,2.+gHA-AO! 2+/0B,-2AB#! "A! -A1.-/A/! A@1H! D2-I_B!
J-2I@-W!2+/0B,-W!@,! ,HA!FY/2K2,!9.-,H!;IA-21@+!*+/0B,-W!7E@BB2D21@,2.+!
%WB,AI!b9;*7%c!EAQAEO!@!1./A!K2QA+!,.!2/A+,2DW!,HA!2+/0B,-W!2+!CH21H!@!
D2-I!C.-MB#!)(!

)@,@!D.-!@EE!J@,A+,B!K-@+,A/!,.!J0UE21!1.IJ@+2AB!UA,CAA+!N565!@+/!
R[NR! C@B! @I@BBA/! 0B2+K! ,HA! V%?G8_B! ?@,A+,B>2AC! /@,@U@BAgCH21H!
2+1E0/AB! 2+D.-I@,2.+!.+!@BB2K+AABO!1E@2IBO!12,@,2.+BO!@+/! ,A1H+.E.K21@E!
1E@BB!))g!@+/!,HA!?@,A+,!=P@I2+@,2.+!<ABA@-1H!)@,@BA,!b?@,=PcO!/A,@2E2+K!

!

! XfeD! !)00!R2:@/979<5G6!s!N2>40:E!5B1:2!4930!\ZE!23!aYua\D!
! XfbD! !"CD!23!YE!aYD!
! XfZD! !See Ronald J. Mann & Marian Underweiser, A New Look at Patent Quality: 
Relating Patent Prosecution to Validity, 9 J. EMPIRICAL LEGAL STUD. 1, 3–4 (2012) (“[A] 
. . . patent . . . might be worth tens (or hundreds) of millions of dollars if it purports to claim 
rights to a valuable product (like the Blackberry or Microsoft Word). Conversely, a patent 
. . . might be worth little or nothing if the product that it describes is unmarketable.”). !
! Xf\D! !North American Industry Classification System, U.S. CENSUS BUREAU, 
https://www.census.gov/naics/#q1?99967 [https://perma.cc/P6QE-9AL9] (last visited 
Mar. 18, 2021).!
! XffD! !PatentsView, U.S. PAT. & TRADEMARK OFF., https://www.uspto.gov/ip-
policy/economic-research/patentsview [https://perma.cc/9SR8-4JH2] (Jan. 7, 2021, 10:06 
AM) (“The PatentsView platform is built on a regularly updated database that 
longitudinally links inventors, their organizations, locations, and overall patenting activity. 
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@JJE21@,2.+! +0IUA-BO! D2E2+K! /@,ABO! @+/! J-2.-2,W! 2+D.-I@,2.+#"**! T.,H!
/@,@BA,B!@-A!H.B,A/!.+!(..KEA_B!T2K]0A-W!%]:!JE@,D.-I#"*!!;B!2+!J@B,!
-ABA@-1HO!CA!B.EAEW!@+@EWZA/!.-/2+@-W!0,2E2,W!J@,A+,B!@+/!AP1E0/A/!/AB2K+!
J@,A+,BO!-AY2BB0ABO!@+/!JE@+,!J@,A+,B#"*"!

L2+@+12@E! 2+D.-I@,2.+!C@B!1.EEA1,A/!Q2@!7.IJ0B,@,g@!/@,@U@BA!.D!
D2+@+12@E! 2+D.-I@,2.+! D.-! J0UE21! 1.IJ@+2AB#"*#! (2QA+! ,HA! 2+,A-+@,2.+@E!
+@,0-A!.D!V#%#!J@,A+,!.C+A-BH2JO!CA!1-A@,A/!@!KE.U@E!/@,@BA,!UW!1.EEA1,2+K!
2+D.-I@,2.+! D-.I! 7.IJ0B,@,_B! 9.-,H! ;IA-21@! @+/! (E.U@E! /@,@BA,B#!
<A/0+/@+12AB!CA-A!AE2I2+@,A/!UW!MAAJ2+K!,HA!I.B,!-A1A+,!.-!1.IJEA,A!
2+D.-I@,2.+#!;+/!/0A!,.!,HA!2+,A-+@,2.+@E!+@,0-A!.D!,HA!2+D.-I@,2.+O!I@+W!
-AJ.-,B!CA-A!2+!10--A+12AB!.,HA-!,H@+!V#%#!/.EE@-B#!G.!@11.0+,!D.-!,H2B!
2BB0AO!@EE! -AJ.-,B!CA-A!1H@+KA/! ,.!-ADEA1,!V#%#!/.EE@-B!0B2+K!AP1H@+KA!
-@,AB!D.-!A@1H!10--A+1W!D.-!,HA!-AEAQ@+,!WA@-#"*$!

7#!<AB0E,B!

80-!IA,H./B!B0JJ.-,!1-2,212BIB!.D!B,-@,AK21!J@,A+,2+K#!"H2EA!J@,A+,B!
@-A!2+,A+/A/!,.!D.B,A-!2++.Q@,2.+O!.0-!@+@EWB2B!D2+/B!,H@,!1A-,@2+!J@,A+,!
@U0BAB!1@0BA!,HA!.JJ.B2,A!ADDA1,!.D!/2B1.0-@K2+K!2++.Q@,2.+#!GHA!I./AEB!

!
. . . PatentsView uses data derived from USPTO bulk data files.”);! (D)D( R)2D( s(

2&).%#)&3( -66DE( R230435n;0FE! https://www.patentsview.org/web/#search&simp=1 
g/3315Tmm10:72D@@moZ)%LZ&bnh!]A253!B1C230C!)013D!YfE!Y^Y^_D!!
! Y^^D! !See Stuart Graham, Alan Marco & Richard Miller, The USPTO Patent 
Examination Research Dataset: A Window on the Process of Patent Examination 3, 5, 8 
(U.S. Pat. & Trademark Off., Working Paper No. 2015-4, 2015), 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2848549 [https://perma.cc/Z8EK-
QKVY] (describing the PatEx database). !
! Y^XD! !Google Patents Public Datasets, GOOGLE CLOUD PLATFORM, 
https://console.cloud.google.com/marketplace/browse?q=google%20patents%20 
public%20datasets (last visited Mar. 18, 2021);! "24!N03/0:=00E!,99>A0!R230435!RB=A;@!
K2325035T!#9440@3;4>!RB=A;@E!R2;CE!24C!R:;<230!R23043!K232E!,""'!%(#!"-.(O*'(K)2)(

s( W)15*+%( '%)&+*+'( O!"'! ]-@3D! [XE! Y^XZ_E!
https://cloud.google.com/blog/topics/public-datasets/google-patents-public-datasets-
connecting-public-paid-and-private-patent-data [https://perma.cc/P6SX-GHQR].!
! Y^YD! !)00E! 0D>DE! o6A0! V04504E! O2A}i5! o9<}@5! s! -A2<! )9:04594E! ,04C0:!
K;880:04@05! ;4!-=32;4;4>!24C!W2;432;4;4>!R23043!+;>/35E![b!J)2-&%(O*"2%15+"!"'4!
[^ZE![^Z!]Y^X\_D!
! Y^[D! !)324A06!n0A;93;5E!&MB23;4>!(D)D!*2?!*:0237043!98!K;<;C04C5!24C!#21;32A!
,2;45!89:!I9:0;>4!R9:389A;9!"4<0539:5E!eb(%#D(O-,D('DVD([aeE([bf(4DXY[!]Y^Xf_c!)B524!
'9:C0! W2:3;4! s! J24@6! N/;30! $B@G;45E! #945B70:! %C<9@2305! <5D! */0! +043L39L-F4!
"4CB53:6T!+02@/;4>! 2!+025942=A0!%@@9779C23;94E! [a!%#D(O-,D('DVD([\eE! aXZ! 4DY^^!
]XffZ_D!!
! Y^aD! !(D)D! K9AA2:! &?@/24>0! +2305E! O)+3( 6"&( "+2H!( )%22!%#%+2,E!
/3315TmmFFFD=;5D9:>m5323;53;@5m?:B5CD/37! g/3315Tmm10:72D@@mnbeOLNINWh! ]A253! <;5;30C!
W2:D!X\E!Y^YX_D!)0<0:2A!98!3/0!2C9130C!0?@/24>0!:2305!F0:0!5B@@0558BAA6!@9712:0C!39!
:2305! 8:97!3/0! "430:423;942A!W94032:6!IB4CD!Exchange Rate Archives by Month, INT’L 
MONETARY FUND, https://www.imf.org/external/np/fin/data/param_rms_mth.aspx 
[https://perma.cc/5FBW-LA8E] (last visited Mar. 18, 2021).!
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2+/21@,A!,H@,!<')!@+/!EAQAEB!.D!1.IJA,2,2.+!/A1E2+A!CHA+!D2-IB!1.EEA1,!
E.CYe0@E2,W!J@,A+,B!@B!IA@+B!.D!@11-02+K!E@-KA!H.E/2+KB#!*+/AA/O!D2-IB!
.C+2+K!-AE@,2QAEW!DACA-!J@,A+,B!@JJA@-!,.!-A/01A!,HA2-!<')!BJA+/2+K!2+!
I@-MA,B!B@,0-@,A/!C2,H!1.IJA,2+K!E.CYQ@E0A!J@,A+,BO!J@-,210E@-EW!CHA-A!
I@-MA,B!E@1M!1.IJA,2,2.+#!GH0BO!UW!U02E/2+K!@!E@-KA!J.-,D.E2.!2+!@!I@-MA,!
C2,H! DACA-!JE@WA-BO! 1A-,@2+! APJE.2,@,2.+B!.D! ,HA!J@,A+,! BWB,AI!BAAI! ,.!
.UB,-01,!2++.Q@,2.+#!

*+!G@UEA!NO!CA!.UBA-QA!,HA!.QA-@EE!+0IUA-!.D!J@,A+,B!.C+A/!UW!@!
D2-I!b$./AEB!N!@+/!Rc!@+/!2BB0A/!,.!@!D2-I!b$./AEB!4!@+/!FcO!-AE@,2QA!,.!
@!,H21MA,#!"HA+!@!D2-I!-A1A2QAB!DACA-!J@,A+,B!2+!@!1A-,@2+!WA@-!1.IJ@-A/!
,.! ,HA! K-A@,A-! I@-MA,O! ,HA! D2-I_B! <')! BJA+/2+K! ,A+/B! ,.! /A1-A@BA#!
7.+B2/A-! $./AE! FO! CHA-A! ,HA! +AK@,2QA! @+/! B,@,2B,21@EEW! B2K+2D21@+,!
1.ADD212A+,! .D! ?@,A+,B! *BB0A/! <AE@,2QA! ,.! GH21MA,! 2+/21@,AB! ,H@,! @B! ,HA!
+0IUA-!.D!J@,A+,B!2BB0A/!2+!@!D2AE/!.0,J@1AB!,HA!D2-I_B!J@,A+,2+K!@1,2Q2,WO!
,HA!D2-I!2B!E2MAEW!,.!-A/01A!<')#!GHA!B@IA!2B!,-0A!CHA+!B,0/W2+K!+.,!,HA!
J@,A+,B!2BB0A/!,.!@!D2-I!2+!@!1A-,@2+!D2AE/!U0,!,HA!.QA-@EE!+0IUA-!.D!J@,A+,B!
.C+A/!UW!@! D2-I!-AK@-/EABB!.D!CH21H!WA@-! ,HA!J@,A+,B!CA-A! 2BB0A/#! *+!
U.,H!1@BABO!D2-IB!-A/01A!<')!BJA+/2+K!CHA+!,HA2-!J.-,D.E2.!2B!-AE@,2QAEW!
BI@EE!1.IJ@-A/!,.!1.IJA,2,.-B#!

L0-,HA-O!,HA!Q@-2@UEA!^^*!-ADEA1,2+K!I@-MA,!1.+1A+,-@,2.+!2+/21@,AB!
,H@,! @! -A/01,2.+! 2+! 1.IJA,2,2.+! /2I2+2BHAB! <')#! GH2B! 2B! 2IJ.-,@+,!
UA1@0BAgCH2EA! ,HA! J@,A+,! BWB,AI! 2B!IA@+,! ,.! 2+1A+,2Q2ZA! 2++.Q@,2.+g
D2-IB! 1@+! -@2BA! U@--2A-B! ,.! 1.IJA,2,2.+O! ,HA-AUW! /2I2+2BH2+K!
2++.Q@,2.+#"*%!

;! J.,A+,2@E! J-.UEAI! 2B! ,H@,! ,HA! -A/01,2.+! .D!<')! BJA+/2+K!I@W!
@1,0@EEW!UA!CHW!@!D2-I_B!J.-,D.E2.!H@B!/2I2+2BHA/#!"A!/@IJA+!,H2B!ADDA1,!
2+!@!.D!1.0JEA!C@WBO!,HA!D2-B,!.D!CH21H!2B!UW!E@KK2+K!,HA!J@,A+,!Q@-2@UEAB#!
GHA! I./AE! @EB.! 2+1E0/AB! @! 1.+,-.E! Q@-2@UEA! D.-! ,HA! D2-I_B! .QA-@EE!
J.-,D.E2.#!TW!/.2+K!B.O!$./AEB!4!@+/!F!@11.0+,!D.-!CHA,HA-!,HA!D2-I!H@B!
-A/01A/! <')! BJA+/2+K! /0A! ,.! @! ,H21MA,! 2+! ,HA! BJA12D21!I@-MA,! CH2EA!
.C+2+K!@!E@-KA!+0IUA-!.D!J@,A+,B!2+!.,HA-!I@-MA,B#!"HA+!D2-IB!1.+,2+0A!
,.! J@,A+,! 2+! .,HA-! D2AE/BO! 2,! B0KKAB,B! ,H@,! @! ,H21MA,! H@B! BJA12D21@EEW!
/2B1.0-@KA/!2++.Q@,2.+!2+!,HA!.UBA-QA/!I@-MA,#!

!
!
!
!
!
!
!
!
!

!

! Y^eD! !Jonathan M. Barnett, Has the Academy Led Patent Law Astray?, 32 
BERKELEY TECH. L.J. 1313, 1321 (2017); see also supra note 69 and accompanying text.!!
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!
!
!
!

G@UEA!N#!<AK-ABB2.+B!C2,H!*+/0B,-W!L2PA/!=DDA1,B!
!

!"#"$%"$&'()*+),-".'/0!'12#"$%+&3*"4'

' 56%"-'7' 56%"-'8' 56%"-'9' 56%"-':'

;)&"$&4'<=$"%'/"-)&+>"' &6'
?@+AB"&'

CDEEF9G'
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C@+,B!,.!E21A+BA!2,B!J@,A+,O!2,!I0B,!/A@E!C2,H!,HA!1@-,AEO!@+/!2D!,HA!1@-,AE!
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! YX\D! !)00!;48:2!R2:3!"nDOD!
! YXfD! !WCD!s!n2D!W;AG!R:9CB@0:5!%55H4!<D!(4;30C!)32305E![bY!(D)D!ae\E!abb!
]Xfb^_c!Z!(D)D#D!v!YfXD!
! YY^D! !)00!N2A>:004!#9D!<D!)2:2!#:00G!R:91D!#9DE!fbb!IDYC!YZ[E!YZb!]Z3/!#;:D!
XffY_D!



36[! "*%789%*9!:;"!<=>*="!

E21A+BAB!.+!.+A!B2/A!@+/!@!1@-,AE!.D!U0WA-B!b@!I.+.JB.+Wc!.+!,HA!.,HA-#""!!
GH2B! E@+/B1@JA! @EE.CBO! @B! CA! BH.CO! ,HA! 1@-,AE! ,.! U@E@+1A! ,HA!
-2KH,BH.E/A-_B!+AK.,2@,2+K!J.CA-!C2,H.0,! ,0-+2+K! ,HA! ,@UEABO!K2Q2+K! ,HA!
E21A+BAAB!,HA!J.CA-!,.!APJE.2,!I.+.JB.+W!J-212+K#"""!GH2B!BH.0E/O!@,!,HA!
I@1-.! EAQAEO! @EE.C! J@,A+,! I@-MA,B! ,.! A+H@+1A! ADD212A+1W#! ;EE! ,HA!
2++.Q@,2QA!2+1A+,2QAB!1.+DA--A/!UW!@!J@,A+,!BH.0E/!@EB.!-AI@2+!2+,@1,O!@B!
CA!APJE@2+!E@,A-!2+!?@-,!*>#!

*+! ,HA! ,WJ21@E! I.+.J.EW! .-! I.+.JB.+WO! ,HA! /.I2+@+,! @1,.-! 1@+!
AP,-@1,! B0J-@1.IJA,2,2QA!UA+AD2,B!/0A! ,.! 2,B!I@-MA,!J.CA-#""#!;UBA+,! @!
U2E@,A-@E!I.+.J.EWO!@!I.+.J.E2B,!1.+,-.EB!,HA!B0JJEW!D0+1,2.+!B01H!,H@,!
2,!C2EE!.JA-@,A!@,!,HA!J.2+,!.+!@!/AI@+/!10-QA!,H@,!I@P2I2ZAB!J-.D2,B#""$!
:2MAC2BAO! @! I.+.JB.+2B,! 0B0@EEW! 1.+,-.EB! ,HA! /AI@+/! 10-QA! @+/! 1@+!
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