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From 5:50 - 6:35, Paper Session A 
will be held in Moyer 209
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After the break, Paper Session A will 
resume in Moyer 209
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5625%8,56%8)4)7,()45%24I%6,?5'()%?)M'?5?%A'((%7')A%.)4%52<'49%J2.'(0%()27)%2?%()??%.2?H-L
('4)%5624%.)4%A6,%2*)%*).2'4'49%'4%56)%A,*<J,*H)Q%%X6'?%?5-I0%A'((%6)(D%92'4%-4I)*?524I'49%
,J%6,A%?)M'?5%8)(')J?%2JJ)H5%56)%D)*H)D5',4?%,J%.2?H-('4'50Q%
%
B"#$ B"C:%
X1O%KOZEXRUW31R>%;OXNOOW%OWYUK3O&OWX%U+%XKEYRXRUWEZ%+O&RWRWO%\OWYOK%KUZO3%
EWY%RWXOKWEZRfEXRUW%U+%&OYRE%;OEVX`%RYOEZ3%E3%&OYREXOY%;`%E>>OEKEWTOL;E3OY%
TUXRW\OWTRO3%U+%3OZ+LNUKX1%
-".*"':1&%,'I"$&2"'P"&81+,'!%=%##"'/#"*=1*1.O$'
X*2I'5',42(%J).'4'4)%9)4I)*%*,()?%cX+\Kd%D,*5*20%A,.)4%2?%D2??'7)%?)M-2(%,8P)H5?/%)4H,-*L
29)I%5,%J,H-?%,4%56)'*%2DD)2*24H)%24I%I)D)4I%,4%,56)*?%J,*%?)(JL72('I25',4Q%OMD,?-*)%5,%
56)%.)I'2%'4H*)2?)?%2A2*)4)??%,J%8)2-50%'I)2(?%24I%.20%'4H*)2?)%56)%('<)('6,,I%5625%24%
'4I'7'I-2(%2I,D5?%56).%2?%56)'*%,A4Q%X6,?)%A6,%627)%24%2DD)2*24H)%H,45'49)4H0%,J%A,*56%
D(2H)%?)(JLA,*56%'4%6,A%255*2H5'7)%56)0%2*)"%56'?%'?%H,45'49)45%-D,4%)M5)*42(%J2H5,*?%?,%72('L
I25',4%.-?5%H,.)%J*,.%,56)*%D),D()Q%N,.)4%A6,%627)%2%9*)25)*%)4I,*?).)45%,J%X+\K%
2*)%('<)(0%5,%627)%2DD)2*24H)%H,45'49)4H')?%,J%A,*56%24I%A,-(I%2(?,%8)%('<)(0%5,%2I,D5%56)%
.)I'2%8)2-50%'I)2(%2?%56)'*%,A4Q%N)%60D,56)?'^)I%5625%A,.)4%A6,%)4I,*?)%X+\K%2*)%
.,*)%('<)(0%5,%'45)*42('^)%56)%.)I'2%'I)2(%8)2-50%?524I2*I/%.)I'25)I%80%2DD)2*24H)%H,45'4L
9)4H0%,J%A,*56Q!
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*
KOYVTRW\%X1O%3XR\&EXRfEXRUW%U+%TEWWR;R3%EYYRTXRUW"%R3%E%;RUZU\RTEZ/%>3`T1UL
ZU\RTEZ/%UK%3UTREZ%>OK3>OTXR@O%&UKO%TUWYVTR@Og%
9%8%*'<2">#1+%,'3*2#'L")2&81+,'!"+C"&&'?"8A'
U-*%60D,56)?'?%'?%5625%24%)I-H25',4%,J%H24428'?%2II'H5',4%2'.)I%25%*)I-H'49%?,H'2(%I'?524HL
'49%80%D))*?%A,-(I%8)%.,?5%)JJ)H5'7)(0%H,4I-H5)I%A'56'4%2%?,H'2(%J*2.)/%2?%,DD,?)I%5,%2%
8',(,9'H2(%,*%D?0H6,(,9'H2(%J*2.)Q%N)%8)(')7)%5625%56'?%A,-(I%D*'.)%56)%()2?5%2.,-45%,J%
?5'9.25'^25',4%80%I'?D)(('49%?5)*),50D)?Q%X,%5)?5%56'?/%56*))%?-*7)0?%A)*)%9'7)4%5,%H,(()9)%
?5-I)45?%A6'H6%A)*)%'I)45'H2(%,56)*%5624%56)%2II'H5',4%*'?<%J2H5,*?%9'7)4%'4%,4)%,J%56)%56*))%
J*2.)?Q%E%H2?)%?5-I0%,J%24%2II'H5%42.)I%e2.')%cJ,*%?)M%2.8'9-'50d%A2?%9'7)4%J,((,A'49Q%
X6)%?-*7)0?%2?<)I%S-)?5',4?%'47,(7'49%e2.')%5625%A)*)%I)?'94)I%5,%*)7)2(%?,H'2(%I'?524H'49%
5)4I)4H')?Q%RJ%56)%(,A)?5%?H,*)?%,J%?,H'2(%I'?524H'49%2*)%*)7)2()I%J*,.%56)%?,H'2(%J*2.)%A)%
A'((%627)%H,4J'*.)I%,-*%60D,56)?'?Q%
%
>EKOWXEZ%KOZEXRUW31R>3%EWY%X1ORK%O++OTX3%UW%O&UXRUWEZ%Oh>KO33RUW%
/"*"$'!.8>8%2+,'(*2%&'S+O%*'
X6)%D-*D,?)%,J%56'?%?5-I0%'?%5,%)M2.'4)%56)%A20%'4%A6'H6%D2*)452(%I'7,*H)/%2?%A)((%2?%56)%
29)%25%A6'H6%56)%I'7,*H)%,HH-**)I/%2JJ)H5?%56)%)MD*)??',4%24I%I)7)(,D.)45%,J%).,5',4?QN)%
60D,56)?'^)%5625%I'7,*H)%A'((%'.D2H5%).,5',42(%)MD*)??',4_%'4%D2*5'H-(2*%A)%)MD)H5%24%'4L
H*)2?)%'4%249)*%24I%2%I)H*)2?)%'4%).D256)5'H%)MD*)??',4Q>2*5'H'D245?%J'(()I%,-5%2%::L
S-)?5',4%?-*7)0%5625%2??)??)I%56)'*%2552H6.)45/%J,*9'7)4)??/%).D2560%24I%249)*%()7)(?Q%
VD,4%H,.D()5',4%D2*5'H'D245?%A)*)%2?<)I%2%72*')50%,J%I).,9*2D6'H%S-)?5',4?/%?D)H'J'H2((0%
A6)56)*%,*%4,5%56)'*%D2*)45?%A)*)%.2**')I%,*%I'7*,H)IQ%EII'5',42((0/%'J%56)'*%D2*)45?%A)*)%
I'7,*H)I%A)%'4S-'*)I%28,-5%56)%29)%25%A6'H6%56'?%D2*)452(%I'7,*H)%,HH-*)IQ%%
%
X1O%O++OTX3%U+%3ZOO>%EWY%3XKO33%UW%3OhVEZ%YO3RKO%
!%=%##"'-2=%+,'(&%N"+C*2"';1'B"8"&%'
X6)%9,2(%,J%,-*%?5-I0%A2?%5,%?))%'J%56)*)%A2?%240%H,**)(25',4%8)5A))4%2.,-45%,J%?())D%24I%
()7)(?%,J%?5*)??%5,%9)4)*2(%7')A?%,4%?)M-2(%8)627',*?Q%X6)%A20%A)%.)2?-*)I%56'?%A2?%80%
H,4?5*-H5'49%2%?-*7)0/%A'56%56*))%H,.8'4)I%D2*5?_%,4)%,4%2.,-45%,J%?())D/%24,56)*%,4%
?5*)??%()7)(?/%24I%56)%56'*I%,4%9)4)*2(%D)*H)D5',4%,J%?)M-2(%8)627',*%24I%I)?'*)Q%R5%A2?%
52<)4%,4('4)%24,40.,-?(0%80%,4(0%H,(()9)%.)4%24I%A,.)4%'4%56)%K)?)2*H6%&)56,I?%24I%
EI724H)I%Z28%H,-*?)?Q%N)%D*)I'H5)I%5625%(,A)*%2.,-45?%,J%?())D/%A'((%H2-?)%6'96)*%()7)(?%
,J%?5*)??%24I%'4%5-*4%'5%A,-(I%(,A)*%9)4)*2(%?)M-2(%8)627',*Q%
%
>OKTO>XRUW3%U+%EZTU1UZ%TUW3V&>XRUW%E&UW\%TUZZO\O%3XVYOWX3%
7*%"++%'?&2+O%*,'K"*O"*%8'/.&&2H"+,';.&2%'K1>O1@>04,'I"H2C'?.*82>'
K)?)2*H6%?-99)?5?%5625%H,(()9)%?5-I)45?%.'?D)*H)'7)%56)%2.,-45%,J%2(H,6,(%56)'*%D))*?%

56)'*%D))*?%H,4?-.)Q%35-I)45?%5,,<%24%,4('4)%?-*7)0%28,-5%56)'*%D)*H)D5',4?%,J%56)%2.,-45%
,J%2(H,6,(%56)0%8)(')7)%?5-I)45?%'4%)2H6%H(2??%0)2*%I*'4<%24I%56)%6,A%56)0%D)*H)'7)%56)'*%
,A4%I*'4<'49%628'5?%'4%*)(25',4%5,%?5-I)45?%'4%)7)*0%,56)*%H(2??%0)2*Q%N)%60D,56)?'^)I%5625%
H,(()9)%?5-I)45?%A,-(I%,7)*)?5'.25)%56)%2.,-45%,J%2(H,6,(%?5-I)45?%'4%)2H6%H(2??%0)2*%
H,4?-.)Q%+-*56)*.,*)/%A)%D*)I'H5)I%5625%.2()?%A'((%,7)*)?5'.25)%56)%2.,-45%56)'*%D))*?%
I*'4<%.,*)%5624%J).2()?Q%R4J,*.'49%H,(()9)%?5-I)45?%,J%56)'*%.'?D)*H)D5',4?%,J%I*'4<'49%
628'5?%H,-(I%D,5)45'2((0%(,A)*%56)%2.,-45%,J%I*'4<?%?5-I)45?%H,4?-.)Q%%
'
%
!
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EKO%`UV%E%&ET%UK%E%>Tg%
K%&2>>"'7"O&%4,'/8%6$"+2%'K1.&81+,'3H"+'!.=2+,'I%=1*"$'P"*C'
X6)%9,2(%,J%56'?%?5-I0%A2?%5,%I)5)*.'4)%'J%56)*)%'?%240%5*-56%8)6'4I%D,D-(2*%.)I'2%?5)*),L
50D)?%,J%&2H%24I%>T%-?)*?Q%%>2*5'H'D245?%A)*)%9'7)4%5A,%?-*7)0?/%2%?6,*5%J,*.%,J%2%+'7)%
+2H5,*%D)*?,42('50%5)?5%24I%2%S-)?5',442'*)%28,-5%H,.D-5)*%-?)%24I%628'5?Q%%R5%A2?%60L
D,56)?'^)I%5625%Fd%56)*)%A,-(I%8)%D,?'5'7)%H,**)(25',4?%8)5A))4%-?)%,J%&2H%H,.D-5)*?%24I%

*,5'H'?.Q%%R4%2II'5',4/%56)?)%?2.)%H,**)(25',4?%A)*)%)MD)H5)I%5,%8)%J,-4I%I)D)4I'49%,4%56)%
L

D245%,A4)I%2%I'JJ)*)45%,D)*25'49%?0?5).Q%%
%
X1O%O++OTX%U+%EWhROX`%UW%OEXRW\%;O1E@RUK%
7*288"+4'I%(+O%&2>,':1.*8+%4'I%(+O%&2>,';%"+K"*2%'I%-.#",'/#188'G"H2+'
X6)%?5-I0%)M2.'4)I%56)%'4J(-)4H)%,J%24M')50%,4%)25'49%8)627',*Q%>2*5'H'D245?%A)*)%5,(I%5625%
56)%*)?)2*H6)*?%A)*)%'45)*)?5)I%'4%'4J,*.25',4%*)5)45',4%J*,.%'45*,I-H5,*0%D?0H6,(,90%24I%
A)*)%9'7)4%2%F$L'5).%2??)??.)45%5,%H,.D()5)Q%>2*5'H'D245?%'4%56)%)MD)*'.)452(%H,4I'5',4%
A)*)%9'7)4%,4(0%J'7)%.'4-5)?%5,%*)?D,4I%5,%56)%?H,*)I%)M2./%A6'()%D2*5'H'D245?%'4%56)%H,4L
5*,(%9*,-D%A)*)%D*,7'I)I%24%'4I)J'4'5)%2.,-45%,J%5'.)/%24I%2??-*)I%5625%56)'*%?H,*)?%A,-(I%
4,5%8)%*)H,*I)IQ%X6)%D-*D,?)%,J%56'?%I)H)D5',4%A2?%5,%'47,<)%24M')50%'4%?5-I)45?Q%E((%D2*L

8)J,*)%8)9'44'49%56)%)M2.Q%R5%A2?%)MD)H5)I%5625%D2*5'H'D245?%'4%56)%)MD)*'.)452(%H,4I'5',4%
A,-(I%H,4?-.)%.,*)%&i&?%5624%56,?)%'4%56)%H,45*,(%H,4I'5',4Q%%%
%

%
(&&2>1+'L1.*"+2,'7*%+C"+';14#%,'/")"+8$"'K%*0%*,'/21+%C'9"66"*1881'
>2?5%*)?)2*H6%?-99)?5?%5625%A,.)4%A6,%A25H6%.,*)%*)(25',4?6'D%9)4*)%5)()7'?',4%5)4I%5,%
627)%2(5)*)I%7')A?%,J%*,.245'H%*)(25',4?6'D?%H,.D2*)I%5,%56,?)%A6,%A25H6%()??%,J%56)%
?2.)%9)4*)Q%X6)%D*)?)45%?5-I0/%6,A)7)*/%)M2.'4)?%A6)56)*%2%*)(25',4?6'D%)M'?5?%8)5A))4%

*)(25',4?6'D?Q%E((%D2*5'H'D245?%A'((%A25H6%2%H('D%J*,.%56)%.,7')/%E%N2(<%5,%K).).8)*/%24I%

4)*?/%24I%56)%,56)*%.)2?-*'49%56)'*%D)*H)D5',4%,J%*)2('?.%'4%J'(.?Q%N)%60D,56)?'^)I%5625%
A,.)4%A6,%A25H6%.,*)%*,.245'H%.,7')?%24I%)4P,0)I%56)%H('D?%.,*)/%A,-(I%8)%.,*)%I)L
.24I'49%,J%56)'*%*,.245'H%D2*54)*?%24I%8)%.,*)%('<)(0%5,%8)(')7)%5625%.,7')?%2HH-*25)(0%
*)J()H5%*)2('50Q%
%
XOhXRW\%@3Q%TEZZRW\%RW%KOZEXRUW%XU%3UTREZ%EWhROX`%EWY%3OZ+LO3XOO&%
/8"#%4'3+O1*1+,'I"+2%&&%'P2+>81+,';"#M.%&4++'K"8&"#0,'/$2*"'?&%2+)"+'

J'H25',4?%,J%3&3%R5).?%?H2()Q%%Y'JJ)*)4H)?%,J%?)(JL)?5)).%24I%?,H'2(%24M')50%A)*)%(,,<)I%25%
'4%*)(25',4%5,%H2(('49%7?Q%5)M5'49%56*,-96%56)%-?)%,J%8,56%2%?)(JL)?5)).%?H2()%24I%2%?,H'2(%
24M')50%?H2()Q%%X6)%)MD)*'.)45)*?%)MD)H5%5,%J'4I%5625%D2*5'H'D245?%A'((%H2((%56)'*%J2.'(0%24I%
J*')4I?%.,*)%5624%5)M5/%A6)*)2?%A'56%2HS-2'4524H)?%56)0%2*)%.,*)%('<)(0%5,%5)M5%5624%5,%
H2((Q%%X6)%)MD)*'.)45)*?%2(?,%8)(')7)%5625%D),D()%A'56%6'96)*%?,H'2(L24M')50%A'((%8)%.,*)%
('<)(0%5,%)4929)%'4%5)M5'49/%24I%D),D()%A'56%6'96)*%?)(JL)?5)).%A'((%8)%.,*)%('<)(0%5,%H2((Q%
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>OKTO>XRUW3%U+%3OhVEZ%;O1E@RUK3%UW%TUZZO\O%TE&>V3O3%
/8%6$'K1**%&,'G"=*2%&&%'<">>)"+,'!%=%##"'P%2+>8%2+'
R4%56)%2*5'H()%1,A%I,%?,H'2(%4,*.?%'.D2H5%1R@%?)M-2(%*'?<%8)627',*%'4%1R@LD,?'5'7)%.)4%
A6,%627)%?)M%A'56%.)4g"%&-(5'D()%.)I'25,*%)JJ)H5?%c&'H62)(%1Q%&'4)*/%e,64%ZQ%>)5)*?,4/%

?5*,49)*%?,H'2(%4,*.?%J,*%H,4I,.%-?)%A)*)%.,*)%('<)(0%5,%6,(I%?5*,49)*%8)(')J?%'4%56)'*%

H)'7)I%?,H'2(%4,*.?%24I%?)M-2(%D*2H5'H)?%,J%J).2()?Q%;2?)I%-D,4%56)'*%*)?)2*H6/%,-*%9*,-D%
60D,56)?'^)?%5625%A6)4%'4I'7'I-2(?%D)*H)'7)%2%*'?<0%?)M-2(%8)627',*%c'Q)Q%-4D*,5)H5)I%?)Md%
5,%8)%2%H,..,4%D*2H5'H)%,4%56)'*%H2.D-?/%56)0%2*)%()??%('<)(0%5,%7')A%'5%2?%6'96%*'?<Q%%
%
X1O%O++OTX%U+%&E[OLV>%UW%+ETREZ%EXXKETXR@OWO33"%N1EX%YU%&OW%KOEZZ`%NEWXg%
:"*1&4+'7&"0%,'!1='7.%>>%*,'-1.2>"'C%7.88>,';.&2%'?&%2+,'(+C*%"'-"C*'
R4%2%H(2??'H%?5-I0%+2((,4%24I%K,^'4%cFG]:d%)M2.'4)I%D)*H)D5',4?%,J%8,I0%'.29)%80%9)4I)*Q%%
X6)0%J,-4I%5625%A,.)4%56,-965%5625%.)4%D*)J)**)I%2%?<'44')*%8,I0%50D)%5624%56)0%2H5-2((0%
*25)IQ%N)%8)(')7)%?'.'(2*%D255)*4?%H24%8)%J,-4I%'4%D)*H)D5',4?%,J%J2H'2(%255*2H5'7)4)??Q%X6)%
D-*D,?)%,J%,-*%?5-I0%'?%5,%)M2.'4)%56)%)JJ)H5?%,J%.2<)L-D%,4%D)*H)'7)I%J2H'2(%255*2H5'7)L
4)??%'4%A,.)4Q%>2*5'H'D245?%A'((%7')A%,4)%.2()%D6,5,%24I%,4)%J).2()%D6,5,%A6)*)%.2<)L
-D%'?%.24'D-(25)IQ%X6)0%A'((%56)4%24?A)*%S-)?5',4?%92-9'49%D)*H)'7)I%J2H'2(%255*2H5'7)4)??%
2?%A)((%2?%2%J)A%82H<9*,-4I%S-)?5',4?Q%3'.'(2*%5,%+2((,4%24I%K,^'4j?%?5-I0/%A)%60D,56)?'^)%
5625%A,.)4%5)4I%5,%A)2*%.,*)%.2<)L-D%5,%8)%.,*)%255*2H5'7)%A6)4%'4%J2H5%.)4%A245%()??%
.2<)L-DQ%%
%
UVX%U+%3R\1X/%UVX%U+%&RWYg"%E%3XVY`%U+%>KOeVYRTO%E\ERW3X%EX1OR3X3%
<&1*%+#2"'(&&%O*%882,'9"8*2#0'7*1C"*2#0,'3H%&2+"'34A%*1H2#$,'(+C"&2>"'-16%A'
E56)'?5?%2*)%,4)%,J%56)%.,?5%I'?H*'.'425)IL292'4?5%9*,-D?%'4%56)%V4'5)I%3525)?/%.,*)%?,%
5624%,56)*%9*,-D?%A6,%2*)%D)*H)'7)I%2?%8)'49%6)27'(0%I'?H*'.'425)I%292'4?5%cOI9)((/%
\)*5)'?%i%12*5.244/%#$$BdQ%%>*)7',-?%?5-I')?%J,-4I%5625%,4)j?%()7)(%,J%'45*'4?'H%,*%)M5*'4?'H%
*)('9',?'50%'?%('4<)I%5,%,4)j?%()7)(%,J%D*)P-I'H)Q%%U4)%)MD(2425',4%J,*%56'?%D*)P-I'H)%H,-(I%8)%
5)**,*%.2429).)45%56),*0/%?-99)?5'49%5625%*)('9',4%D*,5)H5?%,4)%J*,.%56)%*).'4I)*%,J%
I)256%'4%,4)j?%I2'(0%('7)?Q%%U-*%?5-I0%'?%I)?'94)I%5,%.)2?-*)%56)%72*'25',4%'4%()7)(%,J%D*)P-L
I'H)%292'4?5%256)'?5?%80%'45*'4?'H%24I%)M5*'4?'H%*)('9',-?%,*')4525',4%24I%80%?)(J%)?5)).%2J5)*%
)MD,?-*)%5,%2%.,*52('50%?2(')4H)Q%%%N)%)MD)H5%5625%'45*'4?'H2((0%*)('9',-?%'4I'7'I-2(?%24I%
56,?)%A'56%6'96%?)(J%)?5)).%A'((%8)%()??%('<)(0%5,%I'?H*'.'425)%292'4?5Q%
%
UWO%+ONOK%\UY"%X1O%O++OTX%U+%&UKXEZRX`%KO&RWYOK3%UW%O@EZVEXRUW3%U+%%
EX1OR3X3%
;.&2%'7*"$%+,'/8"#%4'3+O1*1+,'3H%&2+"'34A%*1H2#$,'K%&2>>"'?"8A,'K%&2>>"'K"*82+,'-".*%+'
/.))%*>,'K1*O"+'P"&C2+O%*,'(&%N"+C*"'P%&&>'
R4%#$$B/%2%?-*7)0%80%56)%V4'7)*?'50%,J%&'44)?,52%*)7)2()I%5625%256)'?5?%*)D*)?)45%56)%.,?5%
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