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EDUCATION  

Ph.D.M'+9/:;34:<9'+5645//3456M'(436454<'7-9D;/:154:'$5.;4;?;/'<5@'E;<;/'"54A/3.4;DM'XYNS2'
M.S.M''+9/:;34:<9'E:4/5:/.M'E;<;/'"54A/3.4;D'-8'Z/C'[-3\'<;'E;-5D'L3--\M'XYNO2'
B.Sc.M'+9/:;34:<9'+5645//3456M'L<569<@/.1'"54A/3.4;D'-8'+5645//3456'<5@')/:15-9-6DM'F1<\<M'XYNI2'

'
EXPERIENCE  
'
!"#$%&'" (

X2 U-?5@456'F43/:;-3M'*@A<5:/@'#/./<3:1'$5.;4;?;/M'(436454<'7-9D;/:154:'$5.;4;?;/'<5@'E;<;/'
"54A/3.4;DM'E/0;/>G/3'XYYS';-'03/./5;2'

P2 U-?5@456'F43/:;-3M'!/5;/3'8-3'+5/36D'<5@';1/']9-G<9'+5A43-5>/5;M'(436454<'7-9D;/:154:'
$5.;4;?;/'<5@'E;<;/'"54A/3.4;DM',<5?<3D'XYYH';-'03/./5;2'

I2 U-?5@456'F43/:;-3M'Z-3;1/35'(436454<'F4A4.4-5M'!-99/6/'-8'+5645//3456M'(436454<'7-9D;/:154:'
$5.;4;?;/'<5@'E;<;/'"54A/3.4;DM',?9D'PJJI';-',?5/'PJJ^2'

H2 73-63<>'F43/:;-3M'+9/:;34:<9'<5@'!->0?;/3'+5645//3456'73-63<>M'Z-3;1/35'(436454<'!/5;/3M'
(436454<'7-9D;/:154:'$5.;4;?;/'<5@'E;<;/'"54A/3.4;DM'E/0;/>G/3'XYYS';-',?5/'PJJI2'

O2 ,-./01'#2'%-3456'73-8/..-3'-8'/9/:;34:<9'<5@':->0?;/3'/5645//3456M'(436454<'7-9D;/:154:'
$5.;4;?;/'<5@'E;<;/'"54A/3.4;DM',?9D'PJJO';-'03/./5;2'

^2 73-8/..-3M'/9/:;34:<9'<5@':->0?;/3'/5645//3456M'(436454<'7-9D;/:154:'$5.;4;?;/'<5@'E;<;/'
"54A/3 .4;DM'E/0;/>G/3'XYSN';-',?5/'PJJO2'

N2 *..-:4<;/'73-8/..-3M'/9/:;34:<9'/5645//3456M'(436454<'7-9D;/:154:'$5.;4;?;/'<5@'E;<;/'
"54A/3.4;DM'E/0;/>G/3'XYSI'T'*?6?.;'XYSN2''!"#$%"B'T'U<99'XYSI2'

S2 *..4.;<5;'73-8/..-3M'/9/:;34:<9'/5645//3456M'(436454<'7-9D;/:154:'$5.;4;?;/'<5@'E;<;/'
"54A/3.4;DM'E/0;/>G/3'XYNY'T'*?6?.;'XYSI2 '

Y2 *..4.;<5;'73-8/..-3M'/9/:;34:<9'/5645//3456M')/V<.'*=&'"54A/3.4;DM'E/0;/>G/3'XYNS' T'*?6?.;'
XYNY2'
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U-?5@<;4-5M'*39456;-5M'(436454<M'E/0;/>G/3'XYY^';-'E/0;/>G/3'XYYS2&

P2 (4.4;456'#/./<3:1'E:4/5;4.;M'*$'%<G-3<;-3DM'!->0?;/3'<5@'!->>?54:<;4-5.'#/./<3:1'!/5;/3M'
)-\D-'+9/:;34:'7-C/3'!->0<5D M')-\D-M',*7*ZM'E/0;/>G/3'XYYP' T',?5/'XYYI2'

I2 (4.4;456'E/54-3'+5645//3M'!-30-3<;/'Z?:9/<3'E<8/;D'<5@'#/./<3:1'F/0<3;>/5;M' !<3-945<'
7-C/3'<5@'%461;'!->0<5D'Q5-C'73-63/..'+5/36DR M'#<9/461M'Z-3;1'!<3-945<M',?5/'T'
E/0;/>G/3'XYSX2'

H2 (4.4;456'#/./<3:1'*..4.;<5;M'+5/36D'7-94:D'*5<9D.4.'F4A4.4-5M'L3--\1<A/5'Z<;4-5<9'
%<G-3<;-3DM'Z/C'[-3\ M'&<D'T'*?6?.;'XYNO2''

42&&',,'2* (
&/>G/3'-8'*@A4.-3D'!->>4;;//'-5'(436454<_.'!34;4:<9'$583<.;3?:;?3/M' ,-45;'!->>4..4-5'-5'
)/:15-9-6D'<5@'E:4/5:/M'!->>-5C/<9;1'-8'(436454< M',?9D'PJJX'` ',?5/'PJJH2'
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!$3',2./(52#.$0678%.-(9%3'%:(;#*%< (

'(  )*&+,-./#,0&*1."#1"&2/$#3,-./# M'!1<43'-8';1/'*@A4.-3D'!->>4;;//M'$5;/35<;4-5<9'E:4/5:/'<5@'
+5645//3456M'E/0;/>G/3'PJXJ';-'E/0;/>G/3'PJXX2&

P2 4%0.#5-/#&6/$#-78&9.%5.#.,M'&/>G/3'-8';1/' !->>?54;D'+5/36D'<5@'E?.;<45<G494;D')<.\'U-3:/M'
,<5?<3D'PJXJ'` ',<5?<3D'PJXX'

:(  )*&+,-./#,0&*1."#1"&2/$#3,-./# M'&/>G/3'-8';1/'*@A4.-3D'!->>4;;//M']7#*'7/38-3><5:/'
*../..>/5;M',<5?<3D'PJJY';-'F/:/>G/3'PJJY2 &

;(  )*&+,-./#,0&*1."#1"&2/$#3,-./# M'&/>G/3'-8';1/'*@A4.-3D'!->>4;;//M'$5;/35<;4-5<9'E:4/5:/'
<5@'+5645//3456M'E/0;/>G/3'PJJN';-'E/0;/>G/3'PJXI2&

O2 )(*(&<"=,%->"#-&/?&@#"%57M'aFb+'F4.;34G?;/@'+5/36D'#/.-?3:/.'73-63<>'#/A4/CcM'
K<.1456;-5M'F!M'Z-A/>G/3'PJJX2'
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!-@/.cM'F/5A/3M'!-9-3<@-M'b:;-G/3'XYYH2'''

N2 @0"1-%.1&A/B"%&C"D",%1E&F#D-.-$-"8'a$5@?.;3D'*@A4.-3D']3-?0'-5'F/:4.4-5'E?00-3;'&/;1-@.cM'
7<9-'*9;-M'!<948-354<M'E/0;/>G/3'XYYJ2''
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MEMBERSHIP  IN  PROFESSIONAL  SOCIETIES  
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AWARDS,  FELLOWSHIPS  

X2 a"2E2'E0/<\/3'<5@'E0/:4<94.;']3<5;cM'"2E2'F/0<3;>/5;'-8'E;<;/e. 'b884:/'-8'$5;/35<;4-5<9'
$58-3><;4-5'73-63<>.'Q$$7RM'K<.1456;-5M'F!M']?/.;'%/:;?3/3'A4.4;';-'f-56'g-56M'&<D'PJJO2'
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H2 U?9G3461;'%/:;?3/3'*C<3@M'a#/./<3:1'<5@'%/:;?3/'(4.4;';-'[/>/5cM'"54;/@'E;<;/.'
$58-3><;4-5'E/3A4:/M'E<5<_<M'#/0?G94:'-8'[/>/5M',?5/'XYY^2'

O2 'aU/99-C.140'T'$L&'K-3\.1-0'-5'g5-C9/@6/'L<./@'ED.;/>.cM' *>/34:<5'E-:4/;D'8-3'
+5645//3456'+@?:<;4-5M';C-TC//\ 'C-3\.1-0'<;';1/'$L&'ED.;/>.'#/./<3:1'$5.;4;?;/M'Z/C'
[-3\M',?5/'XYSN2'

^2 a#/:-654h/@';-'G/'45';1/'a)-0'XJ'0/3:/5;'-8')/<:1456'U<:?9;Dc'45';1/'!-99/6/'-8'+5645//3456'
<;'(436454<')/:1M'XYS^2'

N2 aU/99-C.140'T'$5.;4;?;/'-5'+5/36D'<5@'+5645//3456'+@?:<;4-5cM'"2E2'F/0 <3;>/5;'-8'+5/36D M'
b14-'E;<;/'"54A/3.4;DM'!-9?>G?.M'b14-M'*0349'XYSH2'

S2 ab?;.;<5@456'[-?56'+5645//3cM'$+++'(436454<'&-?5;<45'E/:;4-5M'XYSI2'
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'
U.S.  SENATE  HEARING  

*00/<3/@'G/8-3/';1/' )(*(&*"#,-"&*$J1/>>.--""&/#&@#"%57&C"D",%1E&,#3&<"K"0/=>"#-';-';/.;48D'-5'
E/5<;/'L499.'E2X^S^M'a#/5/C<G9/'+5/36DiU?/9'!/99'ED.;/>.'$5;/63<;4-5'*:;'-8'XYSOcM'<5@'E2X^SNM''
a)-'F/A/9-0'<'Z<;4-5<9'7-94:D'8-3';1/'";494h<;4-5'-8'U?/9'!/99')/:15-9-6Dc2''K<.1456;-5M'F2!2M'
U/G3?<3D'PHM'XYS^M')(* (&*"#,-"&L",%.#5&C"1/%38&Z-2'YYTOYOM'002XPITXI^2'

(
PROFESSIONAL  SOCIETY  ACTIVITIES      

Vice  PresidentM'Z/C'$54;4<;4A/.'='b?;3/<:1M'$+++'7-C/3'='+5/36D'E-:4/;DM'PJJSTPJXJ'
Vice  ChairM'$+++'7?G94:<;4-5.'L-<3@M'PJXJ'
Chair,  $+++'73-@?:;.'='E/3A4:/.'!->>4;;//M'PJJN TPJXJ  
ChairM'$+++'7?G94:<;4-5.'L-<3@M'<5@'Director,  $+++'L-<3@'-8']-A/35-3.   T'PJJ '̂
Vice  ChairM'$+++'7?G94:<;4-5.'L-<3@M'<5@'ChairM'$+++')*L'7/34-@4:<9.'!->>2M'PJJHTPJJO'
Member,  $+++'$58-3><;4-5')/:15-9-6D'E;3<;/64:'!->>4;;//M'PJJI TJH  
Vice  PresidentM')/:154:<9'$58-3><;4-5'E/3A4:/.M'$+++'7-C/3'+5645//3456'E-:4/;DM'PJJXTPJJI'
Vice  PresidentM'+@?:<;4-5i$5@?.;3D'#/9<;4-5.M'$+++'7-C/3'+5645//3456'E-:4/;DM'XYYYTPJJJ'
Chairman,  $+++'7-C/3'+5645//3456'E-:4/;D'7?G94:<;4-5.'L-<3@M'PJJXTPJJI'
Chair,  $+++'%48/9-56'%/<35456'!-?5:49M'PJJP  
ChairM'$+++  E-:4/;D'+@?:<;4-5'!->>4;;//M'XYYY TPJJX'
Member,  $+++')*L'7/34-@4:<9.'!->>4;;//M'PJJX TJI '
MemberM'$+++'7+E'+@?:<;4-5'!->>4;;//M'XYYYT'
MemberM'$+++'7+E'+5/36D'F/A/9-0>/5;'E?G T:->>4;;//M'XYSST'
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Finance  ChairmanM'$+++'7-C/3'+9/:;3-54:.' E0/:4<94.;.'!-58/3/5:/M',?52'XYSN2'
MemberM'E-?;1/<.;/35'+9/:;34:'";494;D'#/./<3:1']3-?0M'XYS^2'
Awards  ChairmanM'(436454<'&-?5;<45'E/:;4-5M'$+++M'XYS^TSN2'
MemberM'+V/:?;4A/'!->>4;;//M'(436454<'&-?5;<45'E/:;4-5M'$+++M'XYST̂SN2'
MemberM')/:154:<9'73-63<>'!->>4 ;;//M'$+++'E-?;1/<.;:-5M'#4:1>-5@M'XYS^2'
MemberM'$+++'7+E'%-<@'U-3/:<.;456'K-3\456']3-?0M'XYSOTYN2'
ChairmanM'(436454<'&-?5;<45'E/:;4-5M'$+++M'XYSOTS^2'
MemberM'$+++'(436454<'!-?5:49M'XYSOTS^2'
MemberM'$+++'7+E'71-;-A-9;<4:.'K-3\456']3-?0M'XYSHTYN2'
Vice-­‐‑ChairmanM'(436454<'&-?5;<45'E/:;4-5M'$+++M'XYSHTSO2'
MemberM'$+++'7+E'!?.;->/3'73-@?:;.'='E/3A4:/.'E?G T:->>4;;//M'XYSI T'
MemberM'$+++'7+E'ED.;/>'79<55456'E?GT:->>4;;//M'XYSPTXYYN2'
ChairmanM'(436454<'&-?5;<45'!1<0;/3M'$+++'7+EM'XYSXTSP2'
Secretary/TreasurerM'(436454<'&-?5;<45'!1<0;/3M'$+++'7+EM'XYSJTSX2'
MemberM'$+++'7+E'%-56'#<56/'ED.;/>'79<55456')<.\'U-3:/M'XYSJTY^2'

  
JOURNAL/MAGAZINE  EDITORSHIP  

F@@@&!%,#D,1-./#D&/#&*$D-,.#,J0"&@#"%57M'Editor-­‐‑in-­‐‑Chief,  PJJYT2'

M/$%#,0&/?&6/>>$#.1,-./#DM'co-­‐‑Guest  EditorM'A-92'HM'5-2'OM'E0/:4<9'$..?/B'K43/9/..'!->>?54:<;4-5.'
8-3'+>/36/5:D'!->>?54:<;4-5.'<5@'#?3<9'K4@/G<5@'E/3A4:/.M',?5/'PJJY('

A%/1""3.#5D&/?&-E"&F@@@M'Guest  Editor  fD@3-6/5'+:-5->D M'b:;-G/3'PJJ^2'

F@@@&A/B"%&N&@#"%57&O,5,P.#"8&Guest  EditorM'Z-ATF/:2'PJJI2'

A%/1""3.#5D&/?&-E"&F@@@M'Guest  Editor  *9;/35<;/'+5/36D'ED.;/>.M 'F/:/>G/3'PJJX2 &

F#-"%#,-./#,0&M/$%#,0&/?&@#"%57&*7D-">DM'Associate  EditorM'b:;-G/3'XYS^'T'E/0;/>G/3'XYSS2'

'
JOURNAL  EDITORIAL  BOARD  

A%/1""3.#5D&/?&-E"&F@@@8&&/>G/3'-8';1/'+@4;-34<9'L-<3@M'PJJHTPJJY'
M/$%#,0&/?&@#"%57&N&@#K.%/#>"#-8&&/>G/3'-8'+@4;-34<9'*@A4.-3D'L-<3@M'PJJX'TT'
@0"1-%.1&A/B"%&6/>=/#"#-D&,#3&*7D-">D8&&/>G/3'-8'+@4;-34<9'L-<3@M'PJJJ'TT'
F#-"%#,-./#,0&M/$%#,0&/?&C"#"B,J0"&@#"%57&@#5.#""%.#5M'&/>G/3'-8'+@4;-34<9'*@A4.-3D'L-<3@M'XYYS'TT'

  
EDITOR  OF  PROCEEDINGS,  TRANSACTIONS  AND  MANUALS  

X2 @#"%57&O/3"0.#5&,#3&*.>$0,-./#M'Q$&*!E')3<5.<:;4-5.'-5'E:4/5;484:'!->0?;<;4-5RM'/@4;/@'GD'
*2' gD@/.M' *2' g2' *6<3C<9M' E2' #<1><5M' #2' (4:15/A/;.\D' <5@' K2' U2' *>/.M' Z-3;1'L/00,#3&
A$J0.DE.#5&6/>=,#7M'XYSIM'HJO'02'

P2 A%/1""3.#5D& /?& -E"& F#-"%#,-./#,0& 6/#?"%"#1"& /#& @#"%57& <"K"0/=>"#-& A0,##.#5& ?/%& Q,#50,3"DEM'
F1<\<M' L<569<@/.1M' /@4;/@' GD' E<48?3' #<1><5M' .?G>4;;/@' ;-' ;1/')(*(& +,-./#,0& *1."#1"&
2/$#3,-./# M'*?6?.;'XYS^M'PIN'02'

I2 A/B"%& *7D-">& *.>$0,-/%& H="%,-./#D& R$.3"M' E<48?3' #<1><5' <5@' L34<5' &<;1/5DM' .?G>4;;/@' ;-'
;1/' M"-&A%/=$0D./#&G,J/%,-/%7M'*0349'XYSIM'IY'02'
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H2 )D"%SD&R$.3"&-/&-E"&4!N!&:QTU:VV&Q,D"3&G/,3&2/%"1,D-.#5&*7D-">&M'E2'#<1><5M'#2'L1<;5<6<3'<5@'
&2'L<G<M'.?G>4;;/@';-''H03&</>.#./#&@0"1-%.1&6//="%,-.K"M'E/0;/>G/3'XYS^M'SX'02'

O2 )D"%SD& R$.3"& -/& G/,3& O,#,5">"#-& *.>$0,-/%M' E2' #<1><5' <5@' E2' %<1-?<3M' .?G>4;;/@' ;-' ;1/'
6"#-"%&?/%&F##/K,-.K"&!"1E#/0/57M'F/:/>G/3'XYYJM'PY'02'

^2 A%/1""3.#5D& /?& -E"& F#-"%#,-./#,0& *7>=/D.$>& /#& @0"1-%.1& @#"%57& *7D-">DM' F1<\<M'L<569<@/.1M'
/@4;/@'GD' E2' #<1><5M' Z2' $.9<>' <5@' *2' f<d?/M' .?G>4;;/@' ;-' ;1/' )*& +,-./#,0& *1."#1"&
2/$#3,-./# M'F/:/>G/3'XYYIM'OOJ02'

N2 A%/1""3.#5D&/?&-E"&F@@@&6/#?"%"#1"&/#&L73%/5"#&@1/#/>7W&F-D&F>=,1-&/#&-E"&*$==07&/?&@0"1-%.1.-78&
K<.1456;-5M'F!M'/@4;/@'GD'E<48?3'#<1><5M',?9D'PJJHM'CCC24///2-36i0-C/3i1D@3-6/5 2'

S2 A%/1""3.#5D& /?& -E"& +*2& F#-"%#,-./#,0& I/%XDE/=& /#& +,-./#B.3"& F#-"%#"-& 411"DD& N& H#0.#"&
4==0.1,-./#D8&F1<\<M' L<569<@/.1M' /@4;/@' GD' E<48?3' #<1><5M' F/:/>G/3' PJJHM'
CCC2<342A;2/@?i45;/35/;'

  
TECHNICAL  CONFERENCE  ORGANIZER/CHAIR  

X2 b36<54h/3'-8';1/' YF#-"%#,-./#,0&6/#?"%"#1"&/#&@#"%57&<"K"0/=>"#-&A0,##.#5c'45'F1<\<M'
L*Z]%*F+Ef'45'Z-A/>G/3'XYSO2'')14.':-58/3/5:/'C<.'-36<54h/@'j-45;9D'C4;1'L<569<@/.1'
"54A/3.4;D'-8'+5645//3456'<5@')/:15-9-6D'<5@'C<.':- T8?5@/@'GD';1/'"2E2'Z<;4-5<9'E:4/5:/'
U-?5@<;4-5'<5@';1/'"2E2'*6/5:D'8-3'$5;/35<;4-5<9'F/A/9-0>/5;2 '

P2 b36<54h/3'<5@')/:154:<9'73-63<>'!1<43><5M'YF#-"%#,-./#,0&*7>=/D.$>&/#&@0"1-%.1&@#"%57&
*7D-">DcM'F1<\<M'L*Z]%*F+EfM'F/:/>G/3'XYYI2'')14.' .D>0-.4?>'C<.'-36<54h/@'j-45;9D'
C4;1'L<569<@/.1'"54A/3.4;D'-8'+5645//3456'<5@')/:15-9-6DM'<5@'.0-5.-3/@'GD'"E'Z<;4-5<9'
E:4/5:/'U-?5@<;4-52'

I2 ' !- T:1<43'̀ 'aI/%XDE/=&/#&F#-"00.5"#-&<.D-%.J$-"3&4$-/#/>/$D&A/B"%&*7D-">DZM'.0-5.-3/@'GD';1/'
"E'Z<;4-5<9'E:4/5:/'U-?5 @<;4-5'<5@';1/',<0<5'E-:4/;D'8-3';1/'73->-;4-5'-8'E:4/5:/M'
-36<54h/@'45':-99<G-3<;4-5'C4;1';1/'[-\-1<><'Z<;4-5<9'"54A/3.4;DM'f<\-5/M',*7*ZM',?9D'
XYYS2'

H2 !- T:1<43'̀ 'a*"1/#3&R0/J,0&@#5.#""%.#5&@3$1,-./#&I/%XDE/=cM'j-45;9D'-36<54h/@'GD'(436454<'
)/:1M'+:-9/'7-9D ;/:154d?/'U/@/3<9'@/'%<?.<55/M'EC4;h/39<5@'<5@'$5.;4;?;'Z<;4-5<9'
7-9D;/:154d?/'@/']3/5-G9/M'U3<5:/M'!3D.;<9'!4;DM'($#]$Z$*M'Z-A/>G/3'XYYS2''

O2 !1<43'` 'aF@@@&I"J&@3$1,-./#&I/%XDE/=cM'*39456;-5M'($#]$Z$*M'XXTXP'F/:/>G/3M'XYYY2''

^2 !1<43'` 'YF@@@&I"J&@3$1,-./#&I/%XDE/=&TZM'*9/V<5@34<M'($#]$Z$*M'PXTPP'&<DM'PJJX2'

N2 ]/5/3<9'!1<43' ` &YF@@@&F#-"%#,-./#,0&6/#?"%"#1"W&!E"&L73%/5"#&@1/#/>7W&F-D&F>=,1-&/#&-E"&2$-$%"&
/?&@0"1-%.1.-7ZM'K<.1456;-5M'F!M'XYTPJ'*0349'PJJH2'

S2 !1<43M'YF@@@&A,#"0&/?&@3.-/%D&4##$,0&O""-.#5ZM'PITPH'*0349'PJJHM'L-.;-5M'&*EE2'

Y2 ]/5/3<9'!1<43' ` 'ZEU'$5;/35<;4-5<9'K-3\.1-0M'Y+,-./#B.3"&F#-"%#"-&411"DD&N&H#0.#"&
4==0.1,-./#DZM'PPTPH'&<D'PJJHM'F1<\<M'L*Z]%*F+Ef2 '

XJ2 !1<43M&YF@@@&A,#"0&/?&@3.-/%D&4##$,0&O""-.#5ZM'STXJ'*0349'PJJOM'Z/C'b39/<5.M'%*2'
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XX2 !1<43M'YF@@@&A,#"0&/?&@3.-/%D&4##$,0&O""-.#5ZM'&<3:1'PJJ^M'&-5;3/<9M'!*Z*F*2 '

XP2 ]/5/3<9':- T!1<43M'YT#3&F#-"%#,-./#,0&I/%XDE/=&/#&6%.-.1,0&F#?/%>,-./#&F#?%,D-%$1-$%"&*"1$%.-7ZM'
&<9<6<M'E7*$ZM'ITO'b:;-G/3'PJJN2'

XI2 !- T:1<43M'Y+*2&I/%XDE/=&/#&43K,#1"3&A/B"%&6/#3.-./#.#5&?/%&40-"%#,-"&@#"%57&*7D-">DZ8&
Z<;4-5<9'$5.;4;?;/'8-3'E;<5@<3@.'<5@')/:15-9-6D'QZ$E)RM']<4;1/3.G?36M'&FM'PSTPY'&<D'PJJS2'

XH2 ]/5/3<9'!1<43M'a4D.,[A,1.?.1&A/B"%&N&@#"%57&@#5.#""%.#5&6/#?"%"#1"Z8&K?1<5M'!f$Z*M'PS TIJ'
&<3'PJJY2'

XO2 ]/5/3<9':- T!1<43M'a$5;/35<;4-5<9'U-3?>'-5'E><3;']34@cM'Z<5j456M'!f$Z*M'XNTXS'b:;'PJJY2'

X^2 ]/5/3<9'!1<43M'a4D.,[A,1.?.1&A/B"%&N&@#"%57&@#5.#""%.#5&6/#?"%"#1"Z8&!1/56@?M'!f$Z*M'PS TIX'
&<3'PJXJ2'

'
TECHNICAL  SESSION  ORGANIZATION  AND  CHAIRMANSHIP  

X2 E/..4-5'-36<54h/3'<5@':1<43><5'-8B'aK45@'+5/36D'E/..4-5c'T'<;';1/'^;1' O.,>.&F#-"%#,-./#,0&
6/#?"%"#1"&/#&40-"%#,-.K"&@#"%57&*/$%1"D8&&4<>4M'U%b#$F*M'F/:/>G/3'XYSI2'

P2 E/..4-5':- T:1<43><5B'a*../..>/5;'-8'*9;/35<;4A/'+5/36D'#/.-?3:/.'<5@')/:15-9-64/.c' T'<;'
;1/' F#-"%#,-./#,0&6/#?"%"#1"&/#&@#"%57&<"K"0/=>"#-&A0,##.#5M'F1<\<M'L*Z]%*F+EfM'
Z-A />G/3'XYSO2'

I2 E/..4-5'-36<54h/3'<5@':1<43><5'-8B'a+9/:;34:'";494;D'ED.;/>c'T'<;';1/' F@@@&*/$-E",D-1/#M'
#4:1>-5@M'($#]$Z$*M'&<3:1'XYS^2'

H2 E/..4-5':- T:1<43><5'-8B'a#/5/C<G9/'+5/36D'45'$5@-5/.4<c'T'<;'!E"&T#3&@#"%57&6/#?"%"#1"M'
)#.K"%D.-7&/?&*%.B.\,7,M'7<9/>G<56M'$ZFbZ+E$*M',?9D'XYSY2'

O2 E/..4-5'-36<54h/3'<5@':1<43><5'-8B'a71-;-A-9;<4:.'<5@'K<A/'+5/36Dc'T'<;';1/' F#-"%D/1."-7&
@#"%57&6/#K"%D./#&@#5.#""%.#5&6/#?"%"#1"M'*39456;-5M'($#]$Z$*M'*?6?.;'^ TXXM'XYSY2'

^2 E/..4-5'-36<54h/3'<5@':1<43><5'-8B'a79<55456M'*5<9D.4.'<5@'!-5;3-9'-8'7-C/3'ED.;/>.cM'<;'
;1/' 2/$%-E&F@@@&C"5./#&'V&F#-"%#,-./#,0&6/#?"%"#1"M'L->G<DM'$ZF$*M'PPTPH'Z-A/>G/3'XYSY2'

N2 E/..4-5':- T:1<43><5'-8B'aU?hhD'!-5;3-9'$c'T'<;';1/' *"1/#3&F#-"%#,-./#,0&2/%$>&/#&4==0.1,-./#D&
/?&+"$%,0&+"-B/%XD&-/&A/B"%&*7D-">DM'[-\-1<><M' ,*7*ZM'*0349'XYYI2'

S2 E/..4-5':1<43><5'-8B'a]/5/3<;4-5'&4Vc' T'<;';1/' F#-"%#,-./#,0&*7>=/D.$>&/#&@0"1-%.1&@#"%57&
*7D-">DM'F1<\<M'L*Z]%*F+EfM'F/:/>G/3'XYYI2 '

Y2 E/..4-5':1<43><5'-8B'a*G5-3><9'b0/3<;4-5.'*5<9D.4.c' T'<;';1/' T#3&F#-"%#,-./#,0&6/#?"%"#1"&/#&
43K,#1"D& .#&A/B"%& *7D-">D8& 6/#-%/08& H="%,-./#& ,#3& O,#,5">"#-M' fbZ]' gbZ]M' F/:/>G/3'
XYYI2''

XJ2 b36<54h/3'<5@':1<43><5'-8'7<5/9'T'F4.;34G?;/@']/5/3<;4-5'<5@')1/43'$>0<:;'-5';1/'7-C/3'
ED.;/>M'aF@@@&A/B"%&@#5.#""%.#5&*/1."-7&*$>>"%&O""-.#5cM'E<5'U3<5:4.:-M'!*M',?9D'PNM'XYYH2'

XX2 E/..4-5':1<43><5'-8B'aU?hhD'!-5;3-9'ED.;/>.cM' @.5E-E&+,-./#,0&A/B"%&*7D-">D&6/#?"%"#1"8&
Z/C'F/914M'$ZF$*M'X^'F/:2'XYYH2'
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XP2 E/..4-5':1<43><5'-8B'a+5/36D'+884:4/5:D'<5@'FE&cM'F@@@&F#-"%#,-./#,0&6/#?(&/#&A/B"%&*"1-/%&
<"K"0/=>"#-&,#3&<">,#3&*.3"&O,#,5">"#-M'g?<9<'%?>0?3M'&*%*[E$*M'PX'Z-A2'XYYO2'

XI2 E/..4-5'!1<43><5'-8B'a7<5/9'-5'&<50-C/3'Z//@.'45'+9/:;34:'7-C/3'$5@?.;3DcM' 4>"%.1,#&
A/B"%&6/#?"%"#1"M'!14:<6-M'$%%$Zb$EM'*0349'XYYN2'

XH2 E/..4-5'!1<43><5'-8B'a7<5/9'-5'$55-A<;4-5.'<5@'&<50-C/3'Z//@.cM' 4>"%.1,#&A/B"%&
6/#?"%"#1"M'!14:<6-M'$%%$Zb$EM'XO'*0349'XYYS2'

XO2 E/..4-5'!1<43><5'-8B'a7<5/9'-5'F4.;34G?;/@']/5/3<;4-5cM'+F*!&6/#?"%"#1"&/#&6E,00"#5"D&?/%&
O",D$%">"#-D&,#3&*-,#3,%3D&.#&,&<"%"5$0,-"3&@0"1-%.1&A/B"%&F#3$D-%7M'*39456;-5M'($#]$Z$*M'T̂S'
F/:/>G/3M'XYYY2'

X^2 E/..4-5'!1<43><5'-8B' a7-C/3'ED.;/>.cM &T#3&F#-"%#,-./#,0&6/#?"%"#1"&/#&@0"1-%.1,0&,#3&6/>=$-"%&
@#5.#""%.#58&F6@6@&TVVTM'PT̂PS'F/:'PJJPM'F1<\<M'L*Z]%*F+Ef2 '

XN2 E/..4-5'!1<43'-8B'a!1<99/56/.'45'#/.;3?:;?3/@'+5/36D'ED.;/>.cM' F@@@&A/B"%6/#M'XI'b:;'PJJSM'
Z/C'F/914M'$ZF$*2'

XS2 E/..4-5'!1<43' -8B'a#/5/C<G9/'+5/36D'E-?3:/.cM'F@@@&!@+6H+M'Z-A'PJJSM'fD@/3<G<@M'
$ZF$*2'

XY2 7<5/9'E/..4-5'!1<43'-8B'a&<5<6456';1/'!1<36/iF4.:1<36/'b0/3<;4-5.'-8';1/'+9/:;34:'(/14:9/B'
)1/'#-9/'-8';1/'E><3;']34@cM'7f+('7<5/9'<;'$+++')3<5.>4..4-5'='F4.;34G?;4-5'!-58/3/5:/'
<5@'+V0-.4;4-5M'PX'*0349'PJXJ2'

  
CONFERENCE  ADVISORY  PANEL  

F#-"%#,-./#,0&6/#?"%"#1"&/#&43K,#1"D&.#&A/B"%&*7D-">&6/#-%/08&H="%,-./#D&N&O,#,5">"#-M'&/>G/3M'
$5;/35<;4-5<9'*@A4.-3D'!->>4;;//M'fbZ]'gbZ]M'N TXJ'F/:/>G/3'XYYI2 '

F#-"%#,-./#,0&6/#?"%"#1"&/#&@#K.%/#>"#-&,#3&<">,#3&*.3"&O,#,5">"#- M'&/>G/3M'$5;/35<;4-5<9'
*@A4.-3D'!->>4;;//M'g?<9<'%?>0?3M'&*%*[E$*M'Z-A/>G/3'XYYO2 '

F#-"%#,-./#,0&*7>=/D.$>&/#&43K,#1"D&.#&40-"%#,-.K"&N&C"#"B,J0"&@#"%57M'&/>G/3M'$5;/35<;4-5<9'
*@A4.-3D'!->>4;;//M',-1-3'L<13?M'&*%*[E$*M'PP TPH',?9D'XYYN2'

C"5./#,0&6/#?"%"#1"&/#&@#"%57&,#3&@#K.%/#>"#-M'&/>G/3M'$5;/35<;4-5<9'*@A4.-3D'!->>4;;//M'g?<9<'
%?>0?3M'&*%*[E$*M'XOTX^'U/G3?<3D'PJJJ2'

F#-"%#,-./#,0&6/#?"%"#1"&/#&@0"1-%.1,0&,#3&6/>=$-"%&@#5.#""%.#58'&/>G/3M'$5;/35<;4-5<9'*@A4.-3D'
!->>4;;//M'F1<\<M'L*Z]% *F+EfM',<5?<3D'PJJXM'F/:/>G/3'PJJP2'

O@A6H+&] &TVV'M'&/>G/3M'$5;/35<;4-5<9'*@A4.-3D'!->>4;;// M'!<43-M'+][7)M'F/:/>G/3'PJJX2'

O@<AHI@C&] &TVVTM'&/>G/3M'$5;/35<;4-5<9'*@A4.-3D'!->>4;;// M'*;1/5.M']#++!+M'Z-A/>G/3'
PJJP2'

^-E&F#-"%#,-./#,0&6/#?"%"#1"&/#&6/>=$-"%&,#3&F#?/%>,-./#&!"1E#/0/57M'&/>G/3M'$5;/35<;4-5<9'
*@A4.-3D'!->>4;;//M'F1<\<M'L*Z]%*F+EfM'F/:/>G/3'PJJH2 '

F#-"%#,-./#,0&6/#?"%"#1"&/#&@0"1-%.1,0&O,1E.#"D8&<%.K"D&,#3&A/B"%&*7D-">D&[&@GO4_VM̀'&/>G/3M'
$5;/35<;4-5<9'E;//3456'!->>4;;//M'E-84<M'L"%]*#$*M'E/0;/>G/3'P JJO2'
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2.%D-&F@@@&F#-"%#,-./#,0&I/%XDE/=&/#&6%.-.1,0&F#?%,D-%$1-$%"&A%/-"1-./#8&&/>G/3M'73-63<>'!->>4;;//M'
F<3>.;<@;M']+#&*Z[M'Z-A/>G/3'PJJO2 '

F#-"%#,-./#,0&6/#?"%"#1"&/#&O"1E,#.1,0&@#5.#""%.#58'&/>G/3M'$5;/35<;4-5<9'*@A4.-3D'!->>4;;//M'
F1<\<M'L*Z]%*F+EfM'F/: />G/3'PJJO2'

2.%D-&F#-"%#,-./#,0&A/B"%&,#3&@#"%57&6/#?"%"#1"&A@6/#&TVVaM'&/>G/3M'$5;/35<;4-5<9'*@A4.-3D'L-<3@M'
g?<9<'%?>0?3M'&*%*[E$*M'PS'<5@'PY;1'Z-A'PJJ^2''

F!6FA&TVV^&[&F#?/%>,-./#&!"1E#/0/57&?/%&6%.-.1,0&F#?%,D-%$1-$%"&A%/-"1-./#&&6/#?"%"#1"8&&/>G/3M'
$5;/35<;4-5<9'*@A4.-3D'L-<3@M'L-55M']+#&*Z[M'H TO'E/0;/>G/3'PJJN2'

F6@F&TVV^&] &F#-"%#,-./#,0&6/#?"%"#1"&/#&@#5.#""%.#5&,#3&F6!8&$5;/35<;4-5<9'*@A4.-3D'7<5/9M'&/9<\<M'
&*%*[E$*M'PN TPS'Z-A/>G/3'PJJN2'

F#-"%#,-./#,0&6/#?"%"#1"&/#&A/B"%&*7D-">&4#,07D.D8&6/#-%/0&,#3&H=-.>.P,-./#8&$5;/35<;4-5<9'*@A4.-3D'
L-<3@M'*5@13<'"54A/3.4;DM'$ZF$*M'XITXO'&<3:1'PJJS2''

F#-"%#,-./#,0&<.D,D-"%&,#3&C.DX&6/#?"%"#1"M'$F#!'F<A-.'PJJSM'F<A-.M'EK$)k+#%*ZFM'POTPY'*?6?.;'
PJJS2'

F#-"%#,-./#,0&6/#?"%"#1"&/#&-E"&<"K"0/=>"#-D&.#&C"#"B,J0"&@#"%57&!"1E#/0/57&Q$!F#+)'_JYRM'F1<\<M'
L*Z]%*F+EfM'XN TXY'F/:/>G/3'PJJY2'

'
EXTERNAL  EXAMINER  

F/0<3;>/5;'-8'+9/:;34:<9'+5645//3456M'M,3,K=$%&)#.K"%D.-7M'g-9\<;<M'$ZF$*M'PJJO2'
F/0<3;>/5;'-8'+9/:;34:<9'+5645//3456M'40.5,%E&O$D0.>&)#.K"%D.-7M'*946<31M'"7M'$ZF$*M'PJJ^'
E:1- -9'-8'+9/:;34:<9'<5@'+9/:;3-54:'+5645//3456M'+,#7,#5&!"1E#/0/5.1,0&)#.K"%D.-7M'E$Z]*7b#+M'

PJJHTPJJ^M'PJJNTPJJS2'
  
GUEST  PROFESSOR  

E:1--9'-8'+9/:;34:<9'+5645//3456M'E-?;1/<.;'"54A/3.4;DM'Z<5j456M'!f$Z*M'PJJYT'
  
VISITING  PROFESSOR  

U<:?9;D'-8'+9/:;34:<9'+5645//3456M'b/X"\&)#.K"%D.-.&!"X#.X,0&b"J,#5D,,#&O,0,7D.,8'&*%*[E$*M'PJJH T
PJJ^2'

'
EXTERNAL  PROPOSAL  AND  DISSERTATION  REVIEW  

1. Z<;4-5<9'E:4/5:/'U-?5@<;4-5M'XYSPT'
2. "E'F/0<3;>/5;'-8'+5/36DM'XYSOT'
3. !/5;/3'8-3'$55-A<;4A/')/:15-9-6DM'(436454<M'XYSN'T'XYYX2'
4. "54A/3.4;D']3<5; .'!->>4;;//M'f-56'g-56M'XYYO T'
5. &?3@-:1'"54A/3.4;DM'*?.;3<94<M'XYYS` '
6. *.4<5'$5.;4;?;/'-8')/:15-9-6DM'L<56\-\M')1<49<5@M'XYYST'
7. Z<5D<56')/:15-9-64:<9'"54A/3.4;DM'E456<0-3/M'PJJXT'
8. !4A494<5'#/./<3:1'<5@'F/A/9-0>/5;'U-?5@<;4-5M'(436454<M'XYYYT'
9. &454.;3D'-8'#/./<3:1 '<5@'$55-A<;4-5M']-A/35>/5;'-8'b5;<34-M'!<5<@<M'PJJNT'
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'
SHORT  COURSES,  WORKSHOPS  

X2 aK45@'+5/36DcM'K-3\.1-0'03/./5;/@'<;';1/' )*-%.*#-'2*#<(=/&82,'+& >?2.@,A28(2*(
9%*%:#B<%(6*%.C/(=2+."%,M'G,E/%"M'A4bF*!4+ M'O,%1EM''cd:(&&$'C<.';1/'C-3\.1-0'9/<@/32 '

P2 a!->0?;/3')/:1 54d?/.'8-3'7-C/3'ED.;/>'b0/3<;4-5cM'E1-3;':-?3./'-36<54h/@'GD';1/'
42*-'*+'*C(6$+"#-'2*(4%*-%. ,(D'.C'*'#(E%"AM&H1-/J"%&'cd:2''$'C<.'-5/'-8';1/';13//'45.;3?:;-3.2 '

I2 a*@A<5:/@')-04:.'-5'7-C/3'ED.;/>'79<55456cM'E1-3;':-?3./'03/./5;/@'<;';1/' 5#*C<#$%,A(
F*'3%.,'-/ (2G(6*C'*%%.'*C(H(E%"A*2<2C/M'F1<\<M'Q4+RG4<@*L M'&<3:1'XYSH2'

H2 +5/36D'&<5<6/>/5;' T'$$cM'E1-3;':-?3./'-36<54h/@'GD';1/  42*-'*+'*C(6$+"#-'2*(4%*-%. ,  
D'.C'*'#((E%"AIM'*0349'XYSHM'XYSO'<5@'XYS^2''$'C<.'-5/'-8';1/'8-?3'45.;3?:;-3.2 '

O2 a$5;/3<:;4A/'F/.465'*5<9D.4.'8- 3'E;<5@T*9-5/'71-;-A-9;<4:'ED.;/>.cM'C-3\.1-0'03/./5;/@'<;'
;1/' 9%,%#."A()*,-'-+-%(2G(42&8+-%.(=/,-%&(6*C'*%%.'*C2M')1/'&454.;3D'-8'+9/:;3-54:.'
$5@?.;3DM''L/4j456M'7+b7%+E'#+7"L%$!'bU'!f$Z*M'*?6?.;'X^M'XYS^2'

^2 a)3<45456'-5'7-C/3'ED.;/>.'b0/3<;4-5'<5@'79<55456 cM'U-?3TK//\'C-3\.1-0'03/./5;/@'<;'
(436454<')/:12''K-3\.1-0'-36<54h/@'GD' -A%(42*-'*+'*C(6$+"#-'2*(4%*-%.J(D'.C'*'#(E%"AM'
L9<:\.G?36M'(436454<M'*?6?.;'XYYX2'

N2 aE1-3;')/3>'%-<@'U-3/:<.;456'K-3\.1-0cM'-36<54h/@'GD'6<%"-.'"(;2:%.(9%,%#."A()*,-'-+-%M'
f49;-5'f/<@' $.9<5@M'E!M'X'&<3:1'XYYO2''$'C<.'-5/'-8'8-?3'45.;3?:;-3.2'

S2 a+5/36D'&<5<6/>/5;'ED.;/>.cM'-5/ T@<D'C-3\.1-0'03/./5;/@'<;';1/' F*'3%.,'-/(2G(
E%"A*2<2C/J(K#<#/,'#(45',-1-3'L<13?M'&*%*[E$*M'PS'Z-AM'XYYO2'

Y2 a$55-A<;4-5.'45'7-C/3'+5645//3456'+@?:<;4-5cM'K-3\.1-0'b36<5 4h/3'<5@']/5/3<9'!1<43M'
L#-'2*#<(="'%*"%(M2+*$#-'2*M'*39456;-5M'(*M'IJ'b:;'` 'X'Z-A'XYYN2'

XJ2 a(4.4-5 TPXB'+5A43-5>/5;<9'+9/:;34:'+5/36D'b00-3;?54;4/.'8-3';1/'PX.; 2'!/5;?3DM'K-3\.1-0'
b36<54h/3'<5@']/5/3<9'!1<43M'L#-'2*#<(="'%*"%(M2+*$#-'2*M'!3D.;<9'!4;DM'($#]$Z$*M'XJTXP'
*0349'XYYS2'

XX2 a$55-A<;4-5.'45'7-C/3'+5645//3456'+@?:<;4-5'<5@'#/./<3:1cM'K-3\.1-0'b36<54h/3'<5@'
]/5/3<9'!1<43M'L#-'2*#<(="'%*"%(M2+*$#-'2*M'*39456;-5M'(*M'XPTXI'*0349'XYYY2'

XP2 a$+++'K/G'+@?:<;4-5'K-3\.1-0cM'K-3\.1-0'b36<54h/3'<5@']/5/3<9'!1<43M'E0-5.-3 /@'GD'
;1/' )*,-'-+-%(2G(6<%"-.'"#<(H(6<%"-.2*'"(6*C'*%%.,M'#-..9D5M'(*M'F/:/>G/3'XYYY2'

XI2 a$+++'K/G'+@?:<;4-5'K-3\.1-0' T'$$cM'K-3\.1-0'b36<54h/3'<5@']/5/3<9'!1<43M'E0-5.-3/@'
GD';1/')*,-'-+-%(2G(6<%"-.'"#<(H(6<%"-.2*'"(6*C'*%%.,M'*9/V<5@34<M'(*M'*0349'PJJX2'

XH2 a+5645//3456'<5@'&<5<6/>/5;'+884:4/5:D'$>03-A/>/5;.'45'+9/:;34:'7-C/3'F4.;34G?;4-5'
Z/;C-3\.cM'C-3\.1-0'-36<54h/@'8-3' National  Electric  Power  Authority  of  NigeriaM'
*9/V<5@34<M'(*M'*0349'PJJO2'

XO2 a)3<45456'45'+5645//3456'<5@'&<5<6/>/5;'+884:4/5:D'$>03-A/>/5;.'45'+ 9/:;34:'7-C/3'
F4.;34G?;4-5'Z/;C-3\.cM'C-3\.1-0'-36<54h/@'8-3';1/' Electricity  Company  of  GhanaM'
*39456;-5M'(*M'Z-A/>G/3'PJJ^2'
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X^2 af461'(-9;<6/'+9/:;34:'7-C/3'F4.;34G?;4-5'ED.;/>.cM'C-3\.1-0'-36<54h/@'8-3';1/' Electricity  
Company  of  GhanaM'*39456;-5M'(*M',?5/'PJJN2'

''
GRADUATE  ADVISING  Q!1<43'-8')1/.4.iF4../3;<;4-5'!->>4;;//R '

E?0/3A4./@'XY'712F2'<5@'PN'&2E2';1/.4.'.;?@/5;.';-':->09/;4-52''!?33/5;9D'.?0/3A4.456'84A/'712F2'
<5@'-5/'&E'.;?@/5;.2 '

  
List  of  Ph.D.  Students  (graduated)  and  Topics  

X2 ]2'E1/G9/M'a"54;'!->>4;>/5 ;'8-3'b0/3<;4-5.cM'712F2M'!-T:1<43M'&<3:1'XYSO2'

P2 #2'L1<;5<6<3M'aFD5<>4:'F4.0<;:1'-8'F43/:;'%-<@'!-5;3-9cM'712F2M',?5/'XYSO2'

I2 &2*2'g1<99<;M'a*'&/;1-@-9-6D'8-3'+A<9?<;456'7(TU?/9'!/99'fDG34@'ED.;/>.cM'712F2M'
Z-A/>G/3'XYS^2'

H2 L2'f2'!1-C@1?3DM'a$33<@4<5:/'U-3/:<.;456'<5@'F4.0<;:1456'!/5;3<9'E;<;4-5'71-;-A-9;<4:'
7-C/3'79<5;.cM'712F2M'*?6?.;'XYSN2'

O2 &2U2'L<G<M'a$5;/9946/5;'<5@'$5;/63<;/@'%-<@'&<5<6/>/5;'ED.;/>cM'712F2M'*?6?.;'XYSN2'

^2 $2'&-613<>M'ag5-C9/@6/TL<./@'<5@'E;<;4.;4:<9'%-<@'U-3/:<.;'&-@/9'F/A/9-0>/5;'<5@'
*5<9D.4.cM'F/:/>G/3'XYSY2'

N2 ]2'E13/.;1<M'aU-3>?9<;4-5'<5@'*5<9D.4.'-8'<'73-G<G494.;4:'"5:/3;<45;D'+A<9?<;4-5'
)/:154d?/cM'712F2M'&<3:1'XYYJ2'

S2 E2'%<1-?<3M'a*'!-5;/V;TL<./@'F<;<'E<54;D'!1/:\456'*96-34;1>'<5@'$;.'$>09/>/5;<;4-5cM'
712F2M'F/:/>G/3'XYYX2'

Y2 #45<9@DM'a*')/:154d?/';-'$5:-30-3<;/';1/'$>0<:;.'-8'FE&'-5'+V0<5.4-5'79<55456cM'712F2M'
*?6?.;'XYYP2'

XJ2 &2'L-?h6?/5@<M'a*'&/;1-@-9-6D';-'*../..';1/'$5;/3<:;4-5.'-8'#/5/C<G9/'+5/36D'ED.;/>.'
C4;1'U9?:;?<;456'%-<@.cM'712F2M'E/0;/>G/3'XYYP2'

XX2 *2'b.<3/1M'a*'F/:4.4-5'&<\456')--9'8-3'+A <9?<;456'"5:/3;<45;4/.'45'+9/:;34:'7-C/3'ED.;/>'
79<55456cM'712F2M'b:;-G/3'XYYH2'

XP2 &2'*2'!1-?@13DM'a*'&/;1-@-9-6D'8-3'+A<9?<;456'+5/36D'+884:4/5;'%461;456')/:15-9-64/.'8-3'
)1/43'7/38-3><5:/M'7-C/3'l?<94;D'<5@'+5A43-5>/5;'$>0<:;.cM'712F2M'U/G3?<3D'XYYO2'

XI2 *35?98-'@/'!<.;3-M'a*')/:154d?/'8-3'&?9;4 T*;;34G?;/'";494;D'+V0<5.4-5'79<55456'"5@/3'
"5:/3;<45;DB''C4;1'8-:?.'-5'$5:-30-3<;456'+5A43-5>/5;<9'U<:;-3.'45;-';1/'79<55456'73-:/..cM'
712F2M'F/:/>G/3'XYYO2'

XH2 $34.9<A'F3/h6<M'a*']/5/3<94h/@'*ZZTL<./@'&-@/9'8-3'E1-3;T)/3>'% -<@'U-3/:<.;456cM'712F2M'
F/:/>G/3'XYY^ '

XO2 g2'#-M'a)C- T%--0'!-5;3-99/3'8-3'&<V4>4h456'7/38-3><5:/'-8'<']34@ T!-55/:;/@'
71-;-A-9;<4: TU?/9'!/99'fDG34@'7-C/3'79<5;cM'712F2M'*0349'XYYN2'
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X^2 ,4?0456'7<5M'a&*F&'U3<>/C-3\'8-3'E;3<;/64:'#/.-?3:/'79<55456'-8'+9/:;34:'";494; 4/.c2'
712F2M'F/:/>G/3'XYYY2'

XN2 Z--3'&<34:<3M'a+884:4/5;'#/.-?3:/'F/A/9-0>/5;'45'+9/:;34:'";494;D'79<55456'"5@/3'
"5:/3;<45;DcM'712F2M'*?6?.;'PJJH2'

XS2 &<54.<'740<;;<5<.->0-35M'a*'E;?@D'-8'#/>-;/'*3/<'$5;/35/;'*::/..'C4;1'+>G/@@/@'7-C/3'
]/5/3<;4-5cM'712F2M'F/:/>G/3 'PJJH2'

XY2 $.<<:'%D55C--@'U9-3D'$(M'af461T$5;/5.4;D'F4.:1<36/'$5@?.;34<9'%461;456'F/.465'E;3<;/64/.'
8-3';1/'&454>4h<;4-5'-8'+5/36D'".<6/'<5@'%48/T!D:9/'!-.;cM'712F2M'*?6?.;'PJJS2'

'
List  of  M.S.  Students  and  Topics  

X2 #2'L1<;5<6<3M'aF/.465'='$>09/>/5;<;4-5'-8'<'&4: 3-03-:/..-3 TL<./@'F/><5@'!-5;3-99/3 cM'
&2E2M'&<D'XYSP2'

P2 L2'!1-C@1?3DM'a*0094:<;4-5'-8'K45@'45'%<36/'E:<9/'+9/:;34:'7-C/3'73-@?:;4-5cM'&2E2M',?5/'
XYSI2'

I2 ,2']4;145j4M'a+9/>/5;.'-8'%-<@'U-3/:<.;456'<5@']/5/3<;4-5'79<55456 cM'&2E2M',?5/'XYSI2'

H2 E2']1-.1M'a#/<9T)4>/' F<;<'*:d?4.4;4-5'8-3'%-<@'&<5<6/>/5; cM'&2E2M'b:;-G/3'XYSO2'

O2 f2'[2'&<3<;1/ M'a*'f4/3<3:14:<9'&-@/9'8-3'7('ED.;/>'7/38-3><5:/'*5<9D.4. cM'&2E2M'
Z-A/>G/3'XYSO2'

^2 E2'#--56.4;<M'aE4>?9<;4-5'<5@'E;?@D'-8'f<3>-54:'$5;/38/3/5:/'45'7-C/3'%45/'
!->>?54:<;4-5. cM'&2E2M'Z-A/ >G/3'XYSO2'

N2 $2'!-?94G<9DM'a&4:3-:->0?;/3'L<./@'b0;4>4h<;4-5'&-@/9'8-3'71-;-A-9;<4:'ED.;/>'
7/38-3><5:/'*5<9D.4. cM'&2E2M'&<3:1'XYS 2̂'

S2 ,2!2'E<><6-5@M'a*'&/;1-@-9-6D'8-3'F/:4.4-5'&<\456'*0094/@';-'Z/C'<5@'#/5/C<G9/'
+5/36D')/:15-9-64/.'45'$5@4<cM'&2E2M',?9D'XYSN2'

Y2 E2')-->143?5 M'aE;?@D'-8'#/.4@/5;4<9'F/><5@'8-3'+9/:;34:4;D'<.'U?5:;4-5.'-8'%-<@'!-5;3-9'
E:1/>/.'<5@'FC/99456'!1<3<:;/34.;4:. cM'&2E2M'Z-A/>G/3'XYSN2'

XJ2 E2'+..4@M'a*5'$5;/3<:;4A/'&4:3-:->0?;/3'&-@/9'8-3'E-9<3'#<@4<;4-5'<5@'71-;-A-9;<4:'b?;0?;'
!->0<34.-5 cM'&2E2M'F/:/>G/3'XYSN 2'

XX2 &2'L-?h6?/5@<M'aE;?@D'-8';1/'!->G45/@'!D:9/'7-C/3'79<5;'<.'<']/5/3<;4-5'+V0<5.4-5'
*9;/35<;4A/cM'&2E2M'F/:/>G/3'XYSN 2'

XP2 *2'#?../99M'a*5'*5<9D.4.'-8'Z-5 T";494;D']/5/3<;4-5'*9;/35<;4A/. cM'&2E2M'*0349'XYYJ2'

XI2 g2'#?../99M'aF/.465'<5@'*5<9D.4.'-8'E140G-<3@'+9/:;34:'7-C/3'F4.;34G?;4-5'ED.;/>.cM'&2E2M'
E/0;/>G/3'XYYJ2'

XH2 72')?35/3M'a*'ED.;/>'+5645//3456'*003-<:1';-'7-C/3'ED.;/>.'45'#/>-;/'#/64-5. cM'&2+2M'
Z-A/>G/3'XYYJ 2'
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XO2 b2'f<h4> M'a*']/5/3<94h/@'#?9/ TL<./@'E1-3;T)/3>'%-<@'U-3/:<.;456')/:154d?/ cM'&2E2M'
F/:/>G /3'XYYX2'

X^2 L2'g3-0-.\4M'a*'&/;1-@-9-6D';-'E;?@D'71-;-A-9;<4:.'<5@'E;-3<6/'$5;/3<:;4-5 cM'&2E2M'*0349'
XYYP2'

XN2 ,2',-:\/99 M'a*'&/;1-@-9-6D';-'+A<9?<;/';1/'7/38-3><5:/'-8'71-;-A-9;<4:.'<5@'E;-3<6/'8-3'
&<5<6456'L?49@456'%-<@.cM'&2E2M'*?6?.;'XYYP2'

XS2 ,<D/5@<3'#<j<6-0<9<5M'aED>G-94:'<5@'!-55/:;4-54.;'&<:145/'%/<35456')/:154d?/.'8-3'
E1-3;T;/3>'+9/:;34:'%-<@'U-3/:<.;456cM'&2E2M'F/:/>G/3'XYYI2'

XY2 [2')/\9?M' a*'>/;1-@-9-6D';-'/A<9?<;/'?5:/3;<45;4/.'45'09<55456'.><99 T.:<9/'0-C/3'.D.;/>. cM'
&2E2M',?9D'XYYH2'

PJ2 !-5:1<'!<99C--@M'a)1/'#-9 /'-8';1/'%/64.9<;?3/'<5@'+9/:;34:'";494;4/.'45'+88/:;456']9-G<9'
+5A43-5>/5;<9']-<9.cM'&2E2')1/.4.M'&<3:1'XYY^2'

PX2 ,-./01'K-9/;/M' a*5'$5;/3<:;4A/'&/5? TF34A/5'F/.465')--9'U-3'E;<5@ T*9-5/'71-;-A-9;<4:'
ED.;/>. cM'&2E2M',<5?<3D'XYYS2'

PP2 *5@14\<'73<.;<C<M'a*5'*5<9D.4.' -8';1/'U45<5:4<9'$5:/5;4A/.'$>0<:;'-5';1/'";494;D'F/><5@ T
E4@/'&<5<6/>/5;'73-63<>. cM'&2E2M',?9D'XYYS2'

PI2 E2'&<1<@/A<5M'a*'%/<35456'bGj/:;'&-@/9'U-3'+9/:;3-54:'%/<35456 cM'&2E2M',?5/'PJJP2'

PH2 (2'7?.10<6434M'a*',<A< TG<./@'E><3;'bGj/:;'&-@/9'8-3'?./'45'F464;<9'%/<35456'
+5A43-5>/5;. cM'&2E2M',?5/'PJJI 2'

PO2 E//><'&4;3<M'aE-8;C<3/'*6/5;.'8-3'F%Z+)'!-5;/5;'#/A4/CB'E;?@D'<5@'+V0/34>/5;<;4-5 cM'
&2E2M'E/0;/>G/3'PJJ^ 2'

P^2 $38<5'K<.//>M'a$>0<:;.'-8'F4.;34G?;/@']/5/3<;4-5'-5';1/'#/.4@/5;4<9'F4.;34G?;4-5'Z/;C-3\'
b0/3<;4-5cM'&2E2M'F/:'PJJS'

PN2 f<..<5'U/3-h/M'a&?9;4 T*6/5;'ED.;/>.'45'&4:3-634@.B'F/.465'<5@'$>09/>/5;<;4-5cM'&2E2M'
*?6'PJJY2''

PS2 E<4'g3-AA4@4M'a!->0/;4;4A/'&4:3-634@'+9/:;34:4;D'&<3\/;'F/.465cM'&2E2M'&<D'PJXJ2'

'
BOOKS,  MONOGRAPHS  

X2 #/5/C<G9/'<5@'*@A<5:/@'+5/36D'ED.;/>. 8'E<48?3'#<1><5M'?50?G94.1/@'><5?.:340;'45'?./'<;'
(436454<')/:1'<5@'/9./C1/3/2 '

  
RESEARCH  ACTIVITIES  
Research  Contracts  and  Grants  

X2 a&-@/9456'<5@'*5<9D.4.'-8'7-C/3'73-:/..456'F/A4:/.cM'.0-5.-3/@'GD' NASA/TRWM'8-3'
mPNMJJJ'QO,%&'cdV&[&<"1(&'cdVRM'7$'T'U2'!2'%//M'!-T7$'T'E2'#<1><52''&'

P2 a$5@?:;-3i)3<5.8-3>/3'<5@'f<98TL34@6/'!-5A/3;/3'F/.465Mc'.0-5.-3/@'GD'Naval  Avionics  
Center,  U.S.  Navy,'8-3'mPJMJJJ'QXYSJTSXRM'7$'T'U2'!2'%//M'!-T7$'T'E2'#<1><52''&'
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I2 a*5'+5/36D'&<5<6/>/5;'73-j/:;B'$5@?.;34<9'@/A/9-0>/5;'<5@'73-@?:;4A4;D'#/./<3:1cM'
.0-5.-3 /@'GD';1/'Virginia  Center  for  Coal  and  Energy  ResearchM'8-3'mOHM^OY'Q,?9D'XYSJ'T'
,?5/'XYSPRM'7$'T'%2'%2']346.GDM'!-T7$'T'E2'#<1><52''&'

H2 a$>0<:;'-8'F4.0/3./@']/5/3<;4-5'<5@'E;-3<6/'-5';1/'b0/3<;4-5'<5@']/5/3<;4-5'+V0<5.4-5'
79<5.'-8'!7=%cM'.0-5.-3/@'GD';1/' Carolina  Power  and  Light  CompanyM'8-3'mIJMYPS'Q,?9D'
XYSX'T',?5/'XYSPRM'7$'T'E2'#<1><52'&'

O2 a*'&/;1-@-9-6D'8-3';1/'*../..>/5;'-8'E><99 TE:<9/'E-?3:/.'-8'+9/:;34:'+5/36D'45'
L<569<@/.1cM'.0-5.-3/@'GD'National  Science  FoundationM'8-3'mYMYJP'Q,?9D'XYSP'T',?5/'XYSHRM'
7$'T'E2'#<1><52''&'

^2 a$>0<:;'-8'+5/36D'&<5<6/>/5;'-5';1/'!-5.?>/3.'-8'+9/:;34:'+5/36D'45'(436454<cM'
.0-5.-3/@'GD';1/' Virginia  Center  for  Coal  and  Energy  ResearchM'8-3'mXJHMNNY'Q,?9D'XYSP'T'
,?5/'XYSHRM'7$'T'E2'#<1><5M'!-T7$e.'T'%2'%2']346.GD'<5@'U2'!2'L3-:\1?3.;2''&'

N2 a+9/:;34:<9'+5/36D'83->'#/5/C<G9/'#/.-?3:/.'45'(436454<cM'.0-5.-3/@'GD';1/' Virginia  
Center  for  Coal  and  Energy  ResearchM'8-3'mI^MOIO'Q,?9D'XYSP'T',?5/'XYSHRM'7$'T'E2'#<1><52''&'

S2 a!<0<:4;D'<5@'+5/36D'(<9?/'8-3'71-;-A-9;<4:'ED.;/>.'45';1/'!7=%'E/3A4: /'*3/<cM'.0-5.-3/@'
GD';1/'Carolina  Power  and  Light  CompanyM'8-3'mIOMYXP'Q&<D'XYSH'T',?9D'XYSORM'7$'T'E2'
#<1><5' '

Y2 a&4:3-:->0?;/3'L<./@'%-<@'&<5<6/>/5;'E;3<;/64/.'8-3'K1-9/.<9/'"./3e.'-8'+9/:;34:4;D'45'
(436454<cM'.0-5.-3/@'GD';1/'Virginia  Center  for  Coal  and  Energy  ResearchM'8-3'mNHMIYX'Q,?9D'
XYSH'T',?5/'XYS^RM'7$'T'E2'#<1><5M'!-T7$e.'T',2'F/'%<'#//'<5@'#2'L1<;5<6<32'''

XJ2 a$5;/35<;4-5<9'!-58/3/5:/'-5'+5/36D'F/A/9-0>/5;'79<55456'45'F1<\<'L<569<@/.1cM'
Z-A/>G/3'XYSOM'.0-5.-3/@'GD';1/'National  Science  FoundationM'8-3'mXYMOJJ'QU/G'XYSO'T',?9D'
XYS^RM'7$'T'E2'#<1><52''

XX2 aF/.465'<5@'$>09/>/5;<;4-5'-8'<'E1-3;')/3>'%-<@'U-3/:<.;456'ED.;/>cM'.0-5.-3/@'GD';1/'
Old  Dominion  Electric  Cooperative,  VirginiaM'8-3'mXJXMHJI'QF/:2'XYSH'T'U/G2'XYS^RM'7$'T'E2'
#<1><5M'!- T7$e.'T'*2'*2'L//V' <5@'!2'+2'Z?55<99D2'''

XP2 a$>0<:;'-8'!-6/5/3<;4-5'-5'$5@?.;34<9'!?.;->/3.'<5@'+9/:;34:'";494;4/.'45'(436454<cM'
.0-5.-3/@'GD';1/' Virginia  Center  for  Coal  and  Energy  Research,'8-3'mOXMSSP'Q,?9D'XYSH'T'
,?5/'XYS^RM'7$'T'E2'#<1><52''&'

XI2 a7/3.-5<9'!->0?;/3'L<./@'F<;<' *:d?4.4;4-5'<5@'F4.09<D'ED.;/>cM'.0-5.-3/@'GD';1/'Old  
Dominion  Electric  Cooperative,  VirginiaM'8-3'mXXMPNH'QU/G2'XYSH'T'&<DM'XYSORM'7$'T'E2'
#<1><5M'!- T7$'T'!2'+2'Z?55<99D2''&'

XH2 a!-5A/3;/3'F/.465'b0;4>4h<;4-5cM'.0-5.-3/@'GD' IBMM'8-3'mIMIJJ'Q,?5/'XYSO'T'E/0;2'XYS^RM'7$'T'
U2'!2'%//M'!-T7$'T'E2'#<1><52''&'

XO2 a%-<@'U-3/:<.;456'ED.;/>'+51<5:/>/5;cM'.0-5.-3/@'GD';1/' Old  Dominion  Electric  
Cooperative,  VirginiaM'8-3'm^MYXO'Q*03'XYS^'T'F/:'XYS^RM'7$'T'E2'#<1><52'&'
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X^2 al?<5;484:<;4-5'-8'$5;/33/9<;4-5.140.'<>-56'+9/:;34:4;D'E?009D'ED.;/>'79<55456'!34;/34<cM'
.0-5.-3/@'GD';1/' Martin  Marietta  Energy  Systems,  Inc2M'8-3'mOXM^YH'Q,?5/'XYS^'T'&<3'XYSSRM'
7$'T'E2'#<1><52'&'

XN2 a*5<9D.4.'-8'#/5/C<G9/'+5/36D TU?/9'!/99'fDG34@'+9/:;34:'+5/36D'E?009D'ED.;/>cM'
.0-5.-3/@'GD';1/' Virginia  Center  for  Coal  and  Energy  ResearchM'8-3'mIXMPYX'Q,?9D'XYS^'T'
,?5/'XYSNRM'7$'T'E2'#<1><5M'!-T7$'T'g TE2')<>2'&'

XS2 aF/.465'<5@'E4>?9<;4-5'-8'$5;/9946/5;'+5/36D'&<5<6/>/5;'ED.;/>.cM'.0-5.-3/@'GD';1/'
Virginia  Center  for  Coal  and  Energy  Research,'8-3'm^IM^OH'Q,?9D'XYS^'T',?5/'XYSSRM'7$'T'E2'
#<1><52''&'

XY2 aE-9<3'F<;<'!-99/:;4-5'='*5<9D.4.'8-3';1/'($E)*'U<:494;DcM'.0-5.-3/@'GD'Virginia  Power  
CompanyM'8-3'm^^MYXI'Qb:;'XYS^'T'F/:'XYSNRM'7$'T'E2'#<1><52'&'

PJ2 aU-3/:<.;456'<5@'*5<9D.4.'-8'71-;-A-9;<4:'7-C/3'<5@'<5'$5;/63<;/@'%-<@'&<5<6/>/5;'
E4>?9<;-3'T'7<3;'$M'E-9<3'F<;<'!-99/:;4-5'<5@'*5<9D.4.'8-3';1/'($E)*'U<:494;DcM'.0-5.-3/@'GD'
Virginia  Power  Compan7M'8-3'mXPHMNSJ'Q,<5'XYSS'T'F/:'XYSYRM'7$'T'E2'#<1><52'

PX2 aU-3/:<.;456' <5@' *5<9D.4.' -8' 71-;-A-9;<4:' 7-C/3' <5@' <5' $5;/63<;/@' %-<@' &<5<6/>/5;'
E4>?9<;-3cM' .0-5.-3/@' GD' ;1/'Center   for   Innovative   Technology,  8-3' mHSMXOXM' QU/G' XYSS'T'
&<D'XYSYRM'' 7$'T'E2'#<1><52''&'

PP2 a*'E;?@D'-8' ;1/'+:-5->4:'$>0<:;' -8'b0/3<;456'71-;-A-9;<4:'ED.;/>.'45' ;1/'+9/:;34:' ";494;D'
]34@cM'.0-5.-3/@'GD';1/'Sandia  National  LaboratoriesM'8-3'mXHMYY^'Q*03'XYSS'T',<5'XYSYRM'7$'T'
E2'#<1><52''&'

PI2 a*5'+V0/3;'ED.;/>'L<./@'+5/36DiF/><5@'!-5./3A<;4-5'&-@/9'8-3'L?9\'+9/:;34:4;D'
!-5.?>/3.cM'.0-5.-3/@'GD';1/' Virginia  Center  for  Coal  and  Energy  Research8'8-3'mHOMNSO'
Q,?9D'XYSS'T',?5/'XYYJRM'7$'T'E2'#<1><52''&'

PH2 a*'Z/C'%--\'<;';1/'+9/:;34:'%-<@i]/5/3<;4-5'U-3/:<.;456'Z//@.'-8';1/'U?;?3/cM'.0-5.-3/@'
GD';1/'National  Science  Foundation8'8-3'mINMNNI'Q&<3'XYSY'T'U/G'XYYXRM'7$'T'E2'#<1><52''&'

PO2 aU-3/:<.;456'<5@'*5<9D.4.'-8'71-;-A-9;<4:'7-C/3'<5@'<5'$5;/63<;/@'%-<@'&<5<6/>/5;'
E4>?9<;-3'T'71<./'$$cM'.0-5.-3/@'GD';1/'Center  for  Innovative  Technology,  8-3'mHOM^YX'QE/0'
XYSY'T'b:;'XYYJRM'7$'T'E2'#<1><52'''

P^2 a7/38-3><5:/' *5<9D.4.' -8' ;1/' ($E)*'71-; -A-9;<4:'U<:494;DcM'.0-5.-3/@'GD' Virginia  PowerM'
8-3'mIOMJJJ'Q,<5'T'F/:'X YYJRM'7$'T'E2'#<1><52''&'

PN2 a*?;-><;/@'F<;<'*:d?4.4;4-5'ED.;/>'8-3'+5/36D'+884:4/5:D'*5<9D.4.cM'.0-5.-3/@'GD';1/'
Virginia  Center  for  Coal  and  Energy  Research8'8-3'mIXMS^J'Q,?9D'XYYJ'T',?5/'XYYPRM'7$'T'E2'
#<1><52''&'

PS2 a*5'$51/3/5;9D'"0@<;<G9/'b5 T945/'%-<@'U-3/:<.;456')/:154d?/cM'.0-5.-3/@'GD';1/' National  
Science  Foundation,'8-3'mXHYMSJH'Q*?6'XYYJ'T',<5'XYYIRM'7$'T'E2'#<1><5M'!-T7$'T']2'E13/.;1<2'

PY2 a*$'45'+9/:;34:'7-C/3'ED.;/>.' T'*'E?3A/D'-8';1/',<0<5/./'$5@?.;3DcM'.0-5.-3/@'GD';1/'
National  Science  FoundationM'8-3'mSMOP^'QZ-A'XYYJ'T'b:;'XYYXRM'7$'T'E2'#<1><52''&'
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IJ2 a*'!-5;/V;'L<./@'F<;<'E<54;D'!1/:\456'*96-34;1>'<5@'$;.'$>09/>/5;<;4-5cM':- T.0-5.-3/@'
GD';1/'Center  for  Innovative  Technology8&8-3'mHJMJJJ'Q*?6'XYYJ'T'b:;'XYYXRM'7$'T'E2'#<1><52''&'

IX2 a*'!-5;/V;'L<./@'F<;<'E<54; D'!1/:\456'*96-34;1>'<5@'$;.'$>09/>/5;<;4-5cM':- T.0-5.-3/@'
GD';1/'American  Public  Power  Association/City  of  Martinsville,'8-3'mPOMJJJ'QZ-A'XYYJ'T'
Z-A'XYYXRM'7$'T'E2'#<1><52''&'

IP2 a*'E;?@D'-8';1/'+:-5->4:'$>0<:;'-8'$5;/63<;456'71-;-A-9;<4:.'C4;1'!-5A/5;4-5<9'+ 9/:;34:'
";494;D'b0/3<;4-5cM'.0-5.-3/@'GD';1/'Sandia  National  LaboratoriesM'8-3'mHJMPIO'Q*03'XYYXT
*03'XYYIRM'7$'T'E2'#<1><52''&'

II2  a*5'+V0/3;'ED.;/>'L<./@'$5;/63<;/@'+5/36D'&<5<6/>/5;'ED.;/>2'*C<3@'45'"E'<5@'$5@4<5'
!?33/5:4/.cM'.0-5.-3/@'GD';1/' National  Science  FoundationM'8-3'mIIM^YJ'Q*03'XYYP'T'&<3'
XYYORM'7$'T'E2'#<1><52''&'

IH2 al?<5;484:<;4-5'-8';1/'$>0<:;'-8'+5A43-5>/5;<9'U<:;-3.'-5'+9/:;34:4;D']/5/3<;4-5'F4.0<;:1cM'
.0-5.-3/@'GD';1/' Virginia  Center  for  Coal  and  Energy  ResearchM'8-3'mXYMJSI'Q,?9D'XYYP'T'
,?5/'XYYHRM'7$'T'E2'#<1><52''&'

IO2 a)/:154d?/.'8-3'+A<9?<;456';1/'$>0<:;'-8'F/><5@'E4@/'&<5<6/>/5;'45';1/',<0<5/./'+9/:;34:'
";494;D'$5@?.;3DcM'.0-5.-3/@'GD';1/'National  Science  Foundation,  8-3'mXXSMX^Y'QE/0'XYYPT
&<D'XYYHRM'7$'T'E2'#<1><52'&'

I^2 a*')/:154d?/'8-3'$5:-30-3<; 456'"5:/3;<45'+5A43-5>/5;<9'U<:;-3.'45;-';1/'+9/:;34:'";494;D'
79<55456'73-:/..cM'.0-5.-3/@'GD'the  National  Science  Foundation,'8-3'mXPSMNYI'QF/:'XYYP'T
F/:'XYYORM'7$'T'E2'#<1><52'''

IN2 a*')/:154d?/'8-3'$5:-30-3<;456'"5:/3;<45'+5A43-5>/5;<9'U<:;-3.'45;-';1/'+9/: ;34:'";494;D'
79<55456'73-:/..cM'.0-5.-3/@'GD';1/' National  Science  Foundation&#+"'E?009/>/5;M'8-3'
mXJMJJJM'QF/:'XYYP'T'F/:'XYYORM'7$'T'E2'#<1><52''

IS2 aE;<;/' *6/5:D' E-9<3' +5/36D' ED.;/>.' &-54;-3456' <5@' +A<9?<;4-5cM' .0-5.-3/@' GD' ;1/'
Virginia  Department  of  Mines,  Minerals  and  Energy,'8-3'mXPSMSNP'Q&<D'XYYI'T',<5'XYYORM'7$'
T'E2'#<1><52',2'#<5@-901'<5@'#2'E:1?G/3;2''

IY2 a$5;/35<;4-5<9'ED>0-.4?>'-5'+9/:;34:'+5/36D'ED.;/>.M'F1<\<M'L<569<@/.1cM'' .0-5.-3/@'
GD';1/'National  Science  FoundationM'8-3'mPPMSOJ'Q,?9'XYYIT*?6'XYYHRM'7$'T'E2'#<1><52''''

HJ2 a+9/:;34:<9'7-C/3'ED.;/>'&-54;-3456'<5@'!-5;3-9'8-3'b0;4>?>'U9/V4G494;DMc'.0-5.-3/@'GD'
;1/' Virginia  Center  for  Coal  and  Energy  ResearchM'8-3'mSMYIH'Q,?9D'XYYH'T',?5/'XYYORM'7$'T'E2'
#<1><52''' '

HX2 aE/:3/;<34<;'-8';1/'"E'Z<;4-5<9'!->>4;;//'-8' !$]#+cM'.0-5.-3/@'GD';1/' U.S.  National  
Committee  of  CIGRE8'8-3'mYJMHP^'QZ-A'XYYH'T'b:;'XYYYRM'7$'T'*3?5'71<@\/'<5@'E<48?3'
#<1><52''' '

HP2 a79<55456'(4.4;'8-3'+5/36D'+884:4/5:D'$>03-A/>/5;.'45')?54.4<5'+9/:;34:'7-C/3'$5@?.;3D'<5@'
b00-3;?54;4/.'8-3'&4;46<;456']3/ /51-?./']<.'+>4..4-5.cM'.0-5.-3/@'GD';1/' National  
Science  FoundationM'8-3'mPMPJJ'QU/G'XYYO'T',<5'XYY^RM'7$'T'E2'#<1><52''&'
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HI2 a]/5/3<;4-5'<5@'"./'-8'+9/:;34:4;D'<5@')1/43'$>0<:;.'-5';1/'+5A43-5>/5;cM'.0-5.-3/@'GD'
;1/' National  Science  FoundationM'8-3'mI^M^YO'Q,?9D'XYYOT,?5/'XYYYRM'7$'T'E2'#<1><52'&'

HH2 a*5'*003-<:1';-'$5;/63<;/@']/5/3<;4-5'<5@')3<5.>4..4-5'79<55456'*@@3/..456'#/.-?3:/'
";494h<;4-5'<5@'+5A43-5>/5;<9'!-5:/35.cM'.0-5.-3/@'GD';1/' National  Science  FoundationM'
8-3'mHYMOJ^'Q*?6'XYYO'T',?9D'XYYNRM'7$'T'E2'#<1><52''&'

HO2 a*5'*003-<:1';-'$5;/63<;/@']/5/3<;4-5'<5@')3<5.>4..4-5'79<55456'*@@3/..456'#/.-?3:/'
";494h<;4-5'<5@'+5A43-5>/5;<9'!-5:/35.cM'.0-5.-3/@'GD';1/' National  Science  FoundationM'
#+"'E?009/>/5;'8-3'mXJMJJJ'Q*?6'XYYO'T',?9D'XYYNRM'7$'T'E2'#<1><52'&'

H^2 a7-C/3 'l?<94;D'&-54;-3456'<5@'f<3>-54:.'*5<9D.4.cM'.0-5.-3/@'GD'Virginia  Center  for  
Coal  and  Energy  Research8'8-3'mYMSSH'Q,?9D'XYYO'T',?5/'XYY^RM'7$'T'E2'#<1><52'&'

HN2 aF/A/9-0>/5;'-8'<'73-;-;D0/'F<;<G<./'<5@'F/:4.4-5'E?00-3;'ED.;/>'8-3'&<5<6/>/5;'-8';1/'
+& T)/:15-9- 6D'F/A/9-0>/5;'73-63<>cM'.0-5.-3/@'GD';1/' Waste  Policy  InstituteM'8-3'
mXOOMJ^H'Q&<D'` 'F/:'XYY^RM'7$'T'E2'#<1><5M'%2',2'&--3/'<5@')2'g2'E/52&'

HS2 aE-9<3'7-C/3/@'!<3'73-j/:;cM'.0-5.-3/@'GD';1/ &University  of  Technology,  MalaysiaM'8-3'
mXHOMOII'Q&<D'` 'b:;M'XYY^RM'7$'T'E2'#<1><52''&'

HY2 aF/.465'<5@'E;?@D'-8'<5'*96-34;1>';-'+A<9?<;/';1/'!-.;'-8'7-C/3'l?<94;D'<5@'K1//9/@'
7-C/3'"5@/3'(<3D456'E;<;/.'-8';1/'7-C/3'ED.;/>cM'.0-5.-3/@'GD';1/ &Tokyo  Electric  Power  
Company,  Japan,'8-3'mS^MJHJ'Q,?9D'XYYN'` '*?6'XYYSRM'7$'T'E2'#<1><52''&'

OJ2 a(436454<'!/5;/3'8-3'+5/36D')/:15-9-6D'$55-A<;4-5cM'.0-5.-3/@'GD';1/' Center  for  
Innovative  Technology,  Virginia8'8-3'mPOMJJJ'Q,?9'XYYS'` '*?6'XYYYRM'7$'` 'E2'#<1><52'&'

OX2 a]/-;1/3><9'f/<;'7?>0.'8-3'+5/36D'E><3;'E:1--9.'45'(436454<cM'.0-5.-3/@'GD';1/' US  
Department  of  Energy  and  Virginia  Department  of  Minerals,  Mining  and  Energy,  8-3'
mNIMOHJ'Qb:;'XYYY'` '*?6'PJJIRM'7$'̀'E2'#<1><52'&'

OP2 a(436454<'&4994-5'#--8.'<5@'7(H(*B'!->G45456'#/.-?3:/.'8-3'E-9<3'+5/36D'+@?:<;4-5M'
#/./<3:1'<5@'b?;3/<:1cM' .0-5.-3/@'GD';1/' US  Department  of  EnergyM'8-3'mSJMHH^'Q&<D'PJJJ'
T'E/0'PJJIRM'7$'` 'E2'#<1><52'&''

OI2 a#/5/C<G9/'+5/36D'<5@';1/']9-G<9'+5A43-5>/5;' ` '*'&-@?9<3M'K/GTL<./@'$5;/3@4.:40945<3D'
!-?3./'8-3'"5@/363<@?<;/.cM'E0-5.-3/@'GD'US'Department  of  EnergyM'8-3'mSNMNJP'QE/0'PJJJ'
` ''&<D'PJJPRM'7$'` 'E2'#<1><52'

OH2 a]3//51-?./']<.'7-99?;4-5'73/A/5;4-5'73-j/:;'45'$5@4<cM'E0-5.-3/@'GD';1/' Louis  Berger  
Group,  Inc.,'8-3'mISMIOJ'Q,?9'PJJJ'` '&<D'PJJXRM'7$'` 'E2'#<1><52'

OO2 a*'F464;<9'%4G3<3D'Z/;C-3\'8-3'+5645//3456'<5@')/:15-9-6D'QF%Z+)RcM'E0-5.-3/@'GD';1/'
"2E2'National  Science  FoundationM'8-3'm^JOMONI'QE/0'PJJJ'` 'U/G'PJJIRM'7$'` 'E2'#<1><52'

O^2 a*'!<./'E;?@D';-'$@/5;48D'L-;;9/5/:\.'<5@'b00-3;?54;4/.'8-3'f461/3 T%/A/9'EL$#'U?5@456'-8'
(436454<'!->0<54/.cM'E0-5.-3/@'GD'Virginia'Center  for  Innovative  Technology'Q!$)RM'8-3'
mXNMHPP'Q,?9'PJJJ'` 'F/:'PJJJRM'7$'` 'E2'#<1><52'
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ON2 a$55-A<;4A/'*003-<:1/.';-'73-A4@456'+9/:;34:'7-C/3'<.'<'!34;4:<9'$583<.;3?:;?3/'+9/>/5;'8-3'
f461 T)/:15-9-6D'+:-5->4:']3-C;1'45'(436454<c 8'E0-5.-3/@'GD'Virginia  Center  for  
Innovative  TechnologyM'8-3'm^PM^JSM'QE/0'PJJJ'` 'b:;'PJJXRM'7$'` 'E2'#<1><52'

OS2 a#/03-63<>>456';1/'(436454<')/:1'!34;4:<9'$583<.;3?:;?3/'&-@/9456'<5@'*../..>/5;'
73-63<>'45'Z-3;1/35'(436454<cM'E0-5.-3/@'GD'Virginia  Tech  Northern  Virginia  InitiativeM'
8-3'mPPOMJJJM'Q,?9D'PJJX'` ',?5/'PJJHRM'7$'` 'E2'#<1><5'

OY2 “U/@/3<9'<5@'E;<;/')/:15-9-6D'QU*E)R'7<3;5/3.140'73-63<>'F<;<G<./'F/A/9-0>/5;'<5@'
&<5<6/>/5;cM'E0-5.-3/@'GD   US  Small  Business  AdministrationM'.?G:-5;3<:;'83->'
Virginia  Center  for  Innovative  Technology'8-3'mPOMJJJ'0/3'D/<3M'Qb:;'PJJX'` '*?6'PJJPRM'7$'T'
E2'#<1><5'

^J2 a"E T$5@4<'!-T-0/3<;4A/'#/./<3:1B'F464;<9'%4G3<3D'Z/;C-3\cM'E0-5.-3/@'GD'National  Science  
FoundationM'8-3'mHMHXJM'Q,?9'PJJP'` 'F/:'PJJIRM'7$'̀ 'E2'#<1><5'

^X2 a*5'$5;/35<;4-5<9'K-3\.1-0'-5'F4.;34G?;/@'$5;/35/;'$583<.;3?:;?3/.'8-3'+@?:<;4-5'<5@'
#/./< 3:1cM'E0-5.-3/@'GD'National  Science  FoundationM'8-3'mPSMXNPM'Q*?6'PJJI'` ',?9'PJJORM'7$'
` 'E2'#<1><5'

^P2 a"E TL<569<@/.1'7<3;5/3.140';-'#/@?:/'(?95/3<G494;D';-'E/4.>4:'f<h<3@.cM'E0-5.-3/@'GD'
Association  Liaison  Office  for  University  Cooperation  in  Development  (USAID),'8-3'
mPJJMJJJM'Qb:;'PJJI'` '&<3'PJJ^RM'7$'` 'E2'#<1><5'<5@'U2'g34>6-9@'

^I2 a*5'$5;/3<:;4A/'fD@3-6/5'g5-C9/@6/'L<./cM'E0-5.-3/@'GD';1/' US  Department  of  EnergyM'
8-3'mHNM^PSM'QE/0'PJJI'` '*?6'PJJORM'7$'` 'E2'#<1><5'

^H2 a$5;/9946/5;'F4.;34G?;/@'*?;-5->-?.'7-C/3'ED.;/ >.'Q$F*7ERB'*'U3<>/C-3\'8-3'<'#/.494/5;'
<5@'+5A43-5>/5;<99DTU34/5@9D'&4:3-634@cM'7$'T'E2'#<1><5M':-T7$'̀ '&2'740<;;<5<.->0-35M'
E;<3;'@<;/B'YiXOiJNM'+5@'@<;/B'SiIXiJSM'U?5@456'<6/5:DB'ZEUM']3<5;'<>-?5;B'mOYMYYY'Q]3<5;'n'
+!!E TJNHPSIPR2'

65. a&-@/9456'<5@'E4>?9<;4-5'-8'<'F] T$5;/63<;/@'$5;/9946/5;'&4:3-634@cM'7$'T'E2'#<1><5M':-T7$'̀ '
&2'740<;;<5<.->0-35M'E;<3;'@<;/B'OiXJiJSM'+5@'@<;/B'^iIJiJYM'U?5@456'<6/5:DB'F/0<3;>/5;'-8'
F/8/5./'QE+#F7'03-63<>RM']3<5;'<>-?5;B'mXX^MX^J2  

^^2 aZEU'K-3\.1-0'-5'*@A<5:/@'7-C/3'!-5@4;4-5456'8- 3'*9;/35<;/'+5/36D'ED.;/>.cM'7$' ` '
,<.-5'%<4M':-T7$'̀ 'E<48?3'#<1><5M'E;<3;'@<;/B'NiXOiPJJSM'+5@'@<;/B'XiXIiPJJYM'U?5@456'<6/5:DB'
ZEUM']3<5;'<>-?5;B'mNJMJJJ'Q]3<5;'n'+!!ETJSJHJ^PR2'

^N2 a*')/.;'L/@'8-3'*5<9Dh456';1/'E/:?34;D' <5@'#/.494/5:/'-8';1/'F] T$5;/63<;/@'+9/:;34:'7-C/3'
F4.;34G?;4-5'Z/;C-3\cM'7$'T'&2'740<;;<5<.->0-35M':- T7$'̀ 'E<48?3'#<1><5M'E;<3;'@<;/B'
YiXOiPJJYM'+5@'@<;/B'SiIXiPJXPM'U?5@456'<6/5:DB'ZEUM']3<5;'<>-?5;B'mIJHMHP^'Q]3<5;'n'
+!!E TJYJXHXJR2'

68. aU/<.4G494;D'<5@']?4@/945/.'8-3';1/'F/A/9-0>/5;'-8'&4:3-634@.'45'!<>0?.')D0/'U<:494;4/. cM'
7$'T'E2'#<1><5M':-T7$'̀ '&2'740<;;<5<.->0-35M'E;<3;'@<;/B'YiXOiJYM'+5@'@<;/B'YiXOiXPM'U?5@456'
<6/5:DB'"E'*3>D'!-30.'-8'+5645//3.'QF-F'E+#F7'03-63<>RM']3<5;'<>-?5;B'mHJJMNJI2   
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69. aE><3;']34@'$58-3><;4-5'!9/<34561-?./c'7$'T'E2'#<1><5M':-T7$'̀ '&2'740<;;<5<.->0-35M'E;<3;'
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740<;;<5<.->0-35M'E;<3;'@<;/B'OiXJiPJXJM'+5@'@<;/B'OiJYiXPM'U?5@456'<6/5:DB'F/0<3;>/5;'-8'
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Gifts,  Grants,  Donations  
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aE?009/>/5;<9'U?5@456'8-3''*9;/35<;4A/''+5/36D'ED.;/>.'#/./<3:1'%<G-3<;-3DcM '
]3<5;'*>-?5;' T'edc`'

H2 Z-A/>G/3'XYSHM'+,-./#,0&*1."#1"&2/$#3,-./#2'
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E465<9'73-:/..456'45'L<56<9-3/M'$5@4<cM'
]3<5;'*> -?5;' T'e'8ac' '
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E:4/5:/cM'
]3<5;'*>-?5;' T'e'8acd'

^2 ,?5/'XYS^M'R"#"%,0&@0"1-%.1&6/>=,#72'''
a+5/36D'&<5<6/>/5;'ED.;/>'E4>? 9<;-3cM'
U<43'><3\/;'A<9?/'T'e'd8`VV'

N2 *?6?.;'XYS^M'9.%5.#.,&!"1E&*$==0">"#-,0&R%,#-D&A%/5%,>(&
aE?009/>/5;<9'U?5@456'8-3'$5;/35<;4-5<9')3<A/9cM'
]3<5;'*>-?5;' T'e^`V'

S2 ,?5/'XYSNM'4>"%.1,#&*/1."-7&?/%&@#5.#""%.#5&@3$1,-./#(&
YE?00-3;';-'<;;/5@';1/'$L&'K-3\.1-0'-5'g 5-C9/@6/'L<./@'ED.;/>.M'Z/C'[-3\c2 '
]3<5;'*>-?5;' T'e'8VVV'

Y2 ,?9D'XYSSM''+,-./#,0&*1."#1"&2/$#3,-./#(&
a)3<A/9'.?00-3;';-'<;;/5@';1/'ED>0-.4?>'-5'+V0/3;'ED.;/>'*0094:<;4-5';-'7-C/3'ED.;/>.M'
EC/@/5cM'
]3<5;'*>-?5;' T'e^Td'
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XJ2 b:;-G/3'XYSYM''+,-./#,0&*1."#1"&2/$#3,-./#(&&
Y)3<A/9'.?00-3;';-'<;;/5@';1/'$+++')/5:-5'45'L->G<DM'$5@4<2c'
]3<5;'*>-?5;' T'e'8;a` '

XX2 Z-A/>G/3'XYSYM'9.%5.#.,&!"1E&*$==0">"#-,0&R%,#-D&A%/5%,>2'
aE?009/>/5;<9'U?5@456'8-3')3<A/9';-'$5@4<c2'
]3<5;'<>-?5;' T'ea`V'

XP2 &<3:1'XYYXM'9.%5.#.,&!"1E&*$==0">"#-,0&R%,#-D&A%/5%,>M''
aE?009/>/5;<9'U?5@456'8-3')3<A/9';-',<0<5c2'
]3<5;'*>-?5;' T'ecVV'

XI2 E/0;/>G/3'XYYIM'9.%5.#.,&!"1E&*$==0">"#-,0&R%,#-D&A%/5%,>2'
aE?009/>/5;<9'U?5@456'8-3')3<A/9';-'f-56'g-56c2 '
]3<5;'*>-?5;' T'edVV'

XH2 F/:/>G/3'XYYHM'M"-&A%/=$0D./#&G,J/%,-/%7M'!* '
a73-:/..-3') /3>45<9c'
]3<5;'*>-?5;' T'mHMYYO'

XO2 F/:/>G/3'XYYHM'M"-&A%/=$0D./#&G,J/%,-/%78&64''
aF464;<9'&-54;-3c'
]3<5;'*>-?5;' T&e:8Vc &̀

X^2 F/:/>G/3'XYYHM'M"-&A%/=$0D./#&G,J/%,-/%78&64''
a+9/:;34:'7-C/3'F4.;34G?;4-5'ED.;/>'E4>?9<;-3c '
]3<5;'*>-?5;' T'eTa8VVV'

XN2 Z-A/>G/3'XYYOM&9.%5.#.,&!"1E&*$==0">"#-,0&R%,#-D&A%/5%,>2'
aE?009/>/5;<9'U?5@456'8-3')3<A/9';-'$5@4<'<5@'&<9<D.4<c'
]3<5;'*>-?5;' T'ed`V'

XS2 ,?5/'XYY^M'"54;/@'E;<;/.'$58-3><;4-5'E/3A4:/M'E<5<_<M'#/0?G94:'-8'[/>/52'
a#/./<3:1'<5@'%/:;?3/'(4.4;';-'[/>/5c '
]3<5;'*>-?5;' T'mHMISJ'

XY2 Z-A/>G/3'PJJ IM'E"Z'&4:3-.D.;/>.M'!<3DM'Z! '
aE?5'E/3A/3.'<5@'3/9<;/@'/d?40>/5;c'
]3<5;'*>-?5;' T'm^XMNJJ'

PJ2 b:;-G/3'PJJOM'"E'F/0<3;>/5;'-8'E;<;/'$5;/35<;4-5<9'$58-3><;4-5'73-63<>. '
a"E'E0/<\/3'<5@'E0/:4<94.;']3<5;c '
]3<5;'*>-?5;' T'mXPMOJJ'

&
PUBLICATIONS  
522@(4A#8-%.,(#*$(!.-'"<%,(

X2 a*'&/;1-@-9-6D'8-3'E><99'E:<9/'+5/36D')/:15-9-6D'<5@'ED.;/>'+A<9?<;4-5cM'E2'#<1><5'45'
)2'Z2'(/h43-69?'Q/@2RM'@#"%57&6/#D"%K,-./#UO,#,5">"#-U@3$1,-./#M'*55'*3G-3'E:4/5:/'
7?G94.1/3.M'&4:146<5M'XYSPM'002'IXYTIIH2'
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P2 a7-C/3'ED.;/>'73-G9/>.'*..-:4<;/@'C4;1'%-C Tf/<@'fD@3-/9/:;34:'"54;.cM'E2#<1><5'45')2'
Z2'(/h43-69?M'Q/@2RM'40-"%#,-.K"&@#"%57&*/$%1"DM'$$$M'(-92'HM'f/>4.01/3/'7?G94.1456'!-2M'Z/C'
[-3\M'XYSIM'002'I^ITISX2'

I2 a*'&4:3-:->0?;/3'L<./@'79<55456')--9'8-3'K45@'+5/36D'F/A/9-0>/5;cM'E2'#<1><5'45')2Z2'
(/h43-69?M'Q/@2RM'*9;/35<;4A/'+5/36D'E-?3:/.M'($B'K45@ib:/<5iZ?:9/<3ifD@3-6/5M'
f/>4.01/3/'7?G94.1456'!-2M'Z/C'[-3\M'XYSOM'002'XTXP2'

H2 Q$5A4;/@R'a*5'+V0/3;'ED.;/>'L<./@'%-<@'U-3/:<.;456')/:154d?/cM'E2'#<1><5M'G--\':1<0;/3'
45')2'E2'F499-5'<5@'&2'*2'%<?61;-5'Q/@.2RM'@f="%-&*7D-">&4==0.1,-./#D&.#&A/B"%&*7D-">D8'
73/5;4:/ Tf<99M'XYYJM'!1<0;/3'SM'002'POITPSH2'

O2 Q$5A4;/@R'a*43'7-99?;4-5'!-5;3-9cM'E2'#<1><5M'*2'@/!<.;3-'<5@'!-5:1<'!<99C--@M'
@#1710/="3.,&/?&@0"1-%.1,0&,#3&@0"1-%/#.1D&@#5.#""%.#5M',-15'K49/D'='E-5.M',-15']2'K/G.;/3M'
+@4;-3M'A-92'+5/36D'!-5A/3.4-5M'*3;4:9/'n'IJXJM'PJ'0<6/.M'U/G'XYYY2'

^2 Q$5A4;/@R'a*@A<5:/@'+5/36D')/:15-9-64/.cM'E2'#<1><5M':1<0;/3'45';1/'@0"1-%.1&A/B"%&
@#5.#""%.#5&L,#3J//X8&6C6&A%"DDM'%/-']346.GDM'+@4;-3T45T!14/8M'PJJJM'002'XTN';-'XTXI2'

N2 Q$5A4;/@R'a#/5/C<G9/'+5/36D'E-?3:/.cM'E2'#<1><5M'<3;4:9/'45'&:]3<CTf499'[/<3'L--\'-8'
E:4/5:/'=')/:15-9-6D'PJJHM'&<3\'F2'%4:\/3M'7?G94.1/3M'002'PSHTPS^2'

S2 Q$5A4;/@R'aK4&*o'*3:14;/:;?3/M'79<55456'<5@'L?.45/..'&-@/9cM' *G@?93<1><5'[<3<94'<5@'E2'
#<1><5 M'G--\':1<0;/3'45' I.O4g&+"-B/%X&A0,##.#5&,#3&H=-.>.P,-./#8&+@4;/@'GD'[<5'k1<56'
QE4>?9<'#/./<3:1'%<G-3<;-3DM'Z-3C<DRM'*0349M'PJJY2'

&
42*-.'B+-%$(;#8%.,('*(9%G%.%%$(N2+.*#<,(
'

X2 a7-C/3'ED.;/>.'b0/3<;4-5.'E:1/@?9456'".456'E/0<3<G9/'73-63<>>456cM'E2'#<1><5M';1/'
M/$%#,0&/?&@0"1-%.1&A/B"%&*7D-">D&C"D",%1EM'(-92'PM'Z-2'HM'XYNYM'002'PYITIJI2 '

P2 a+A<9?<;4-5'&/;1-@-9-6D'8-3'+9/:;34:'+5/36D'83->'#/5/C<G9/'#/.-?3:/.cM'E2'#<1><5M';1/'
M/$%#,0&/?&*/0,%&*1."#1"DM'(-92'XM'Z-2'PM'XYSPM'002'XJOTXXP2'

I2 a!->0?;/3'E4>?9<;4-5.'-8'b0;4>?>' L--.;'<5@'L?:\iL--.;'!-5A/3;/3.cM'E2'#<1><5'<5@'U2'
!2'%//M'$+++')3<5.2'-5'*/3-.0<:/'<5@'+9/:;3-54:.'ED.;/>.M'(-92'*+E TXSM'Z-2'OM'E/0;/>G/3'
XYSPM'002'OYST̂ JS2'

H2 aU-3>?9<;4-5' 8-3' <' U4V/@' !1<36/' E/0<3<G9/' Z-5945/<3' 73-@?:;4-5' 79<55456' 73-G9/>cM' E2'
#<1><5'<5@' ,2' *2'Z<:19<.M'F#-"%#,-./#,0&M/$%#,0&/?&A%/3$1-./#&C"D",%1EM' (-92'PXM'Z-2'OM'XYSIM'
002'NXITNPP2'

O2 a+A<9?<;4-5'-8'K)]'b?;0?;'".456'K45@'F<;<cM'E2'#<1><5M' FO46*&!%,#D,1-./#D&/#&*1."#-.?.1&
6/>=$-,-./# M'9/0(& F9M'@#"%57& O/3"0.#5& ,#3& *.>$0,-./#M' Z-3;1' f-99<5@' 7?G94.1456' !-2M'
*>.;/3@<>M'XYSIM'002'XOYTX^I2'

^2 a*'f4/3<3:14:<9'*003-<:1';-'+9/:;34:'";494;D'79<55456cM'E2'#<1><5'<5@'%2'!2'U3<43M'
F#-"%#,-./#,0&M/$%#,0&/?&@#"%57&C"D",%1EM'(-92'SM'Z-2'PM'XYSHM'002'XSOTXY^2'
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N2 aE-8;C<3/' F/A/9-0>/5;' 8-3' <' &4:3-03-:/..-3 TL<./@' 7-C/3' F/ ><5@' !-5;3-99/3cM' #2'
L1<;5<6<3'<5@'E2'#<1><5M'M/$%(&/?&-E"&F#D-.-$-"&/?&@#"%57M'"g2M'(-92'ONM'Z-2'HIXM',?5/'XYSHM'002'
IJJ TIJO2'

S2 a+88/:;.'-8'!9?.;/3.'-5';1/'+9/:;34:'7-C/3'83->'K45@8<3>.cM'E2'#<1><5'<5@'L2''f2'
!1-C@1?3DM'F@@@&!%,#D(8&A/B"%&4==,%,-$D&,#3&*7D-">DM'(-92'7*ETXJIM'Z-2'SM'*?6?.;'XYSHM'002'
PXOSTPX^O2'

Y2 aF/A/9-0>/5;M'F/.465'<5@'$>09/>/5;<;4-5'-8'<'&4:3-03-:/..-3'L<./@'7-C/3'F/><5@'
!-5;3-99/3cM'#2'L1<;5<6<3'<5@'E2'#<1><5M'M/$%#,0&/?&@#"%57&@#5.#""%.#5M'(-92'SPM'Z-2'PM'XYSOM'
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ED.;/>'' !1<3<:;/34.;4:.cM'#2'L1<;5<6<3'<5@'E2'#<1><5M'F@@@&!%,#D,1-./#D&/#&A/B"%&4==,%,-$D&
,#3&&*7D-">DM'(-92'7*ETXJHM'Z-2'SM'*?6?.;'XYSOM'002'PX^STPXNO2'

XX2 af4/3<3:14:<9'+9/:;34:'+5/36D'ED.;/>'79<55456'".456'&4:3- T&454'!->0?;/3.cM'E2'#<1><5M'
M/$%#,0&/?&-E"&F#D-.-$-"&/?&@#"%57M'"g2M'(-92'OSM'Z-2'HINM'F/:/>G/3'XYSOM'002'PXITPX^2'
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X^2 aED.;/>'7/38-3><5:/'$>03-A/>/5;'73-A4@/@'GD'<'7-C/3'!-5@4;4-5456'E?G.D.;/>'8-3'
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L1<;5<6<3M'F@@@&!%,#D,1-./#D&/#&A/B"%&*7D-">DM'(-92'IM'Z-2'PM'&<D'XYSSM'002'IYPTIYY2'

XY2 aF/.465'!-5.4@/3<;4-5.'<5@'7/38-3><5:/'+A<9?<;4-5'-8';1/'(436454<'$5;/63<;/@'E-9<3')/.;'
*33<D.cM',2'K2']3//5/M',32'<5@'E2'#<1><5M'F@@@&!%,#D,1-./#D&/#&@#"%57&6/#K"%D./#M'(-92'IM'Z-2'
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HM'XYYOM'002HPITHII2'
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79<55456cM'*2'#2'b.<3/1M',2'7<5'<5@'E2'#<1><5M'@0"1-%.1&A/B"%&C"D",%1E&M/$%#,0M'A-92'I^M'5-2'XM'
XYY^M'002'ITXX2'
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HJXTHJ^2'
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F<.1M'E2g2'7<;5<4\M'*2!2'%4/C'<5@'E2'#<1><5M'F@@@&!%,#D(&/#&A/B"%&*7D-">DM'A-92'XXM'5-2'HM'
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A/B"%&,#3&@#"%57&O,5,P.#"M'A-92'NM'5-2'OM'E/0;ib:;'PJJYM'002'SSM'SHM'SO2'
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XI2 a+5/36D' !-5./3A<;4-5'<5@'E-9<3'+5/36D'".<6/'45'L?49@456'F/.465cM' ' ./>45<3'03/./5;/@'45'
;1/' 6/00"5"&/?&@#5.#""%.#5M'b/%",&)#.K"%D.-7'45'E/-?9M'Eb")f'gb#+*M'F/:/>G/3'PM'XYSO2 '

XH2 a*'&/;1-@-9-6D'8-3'71-;-A-9;<4:'+5/36D'ED.;/>'+A<9?<;4-5c2'*5@' '

XO2 a&4:3-:->0?;/3' L<./@' f4/3<3:14:<9' ED.;/>' 79<55456c' ./>45<3.' 03/./5;/@' <;' ;1 /' b/%",&
@0"1-%.1&A/B"%&6/%=/%,-./#'45'E/-?9M'Eb")f'gb#+*2M'F/:/>G/3'IM'XYSO2 '

X^2 a*'&/;1-@-9-6D'8-3'71-;-A-9;<4:'*33<D'7/38-3><5:/'73/@4:;4-5cM'./>45<3'03/./5;/@'<;';1/''
*/$-E",D-"%#&)-.0.-7&A9&)D"%SD&R%/$=&O""-.#5M'!1<;;<5--6<M')ZM'&<D'XYS^2'
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XN2 a&4:3-:->0?;/3'&- @/9'8-3'71-;-A-9;<4:'ED.;/>'F/.465'*5<9D.4.cM'./>45<3'03/./5;/@'<;';1/'
6"#-"%&&?/%&@#"%57&*-$3."D8&Q,#50,3"DE&)#.K"%D.-7&/?&@#5.#""%.#5&,#3&!"1E#/0/57'45'F1<\<M'
L*Z]%*F+EfM'*?6?.;'YM'XYS^2 '

XS2 a+5/36D'ED.;/>.'#/./<3:1'<;'(436454<')/:1cM'./>45<3'03/./5;/@'<;';1 /'j-45;'>//;456'-8';1/'
F@@@&L/#5&b/#5&*"1-./#'<5@';1/'@@&<"=,%->"#-8&L/#5&b/#5&)#.K"%D.-78'fbZ]'gbZ]M'
*?6?.;'XHM'XYS^2'

XY2 a+9/:;34:' 7-C/3' F/A/9-0>/5;' 45' F/A/9-0456' !-?5;34/.cM' ./>45<3' 03/./5;/@' <;' ;1/' Q".\.#5&
@1/#/>.1& C"D",%1E& F#D-.-$-"M'O.#.D-%7& /?& I,-"%& C"D/$%1"D& ,#3& @0"1-%.1& A/B"%M' L/4j456M' 7/-09/.'
#/0?G94:'-8'!f$Z*M'*?6?.;'XSM'XYS^2'

PJ2 a*00 94:<;4-5'-8'+V0/3;'ED.;/>.';-'+ /36D'&<5<6/>/5;cM'./>45<3'03/./5;/@'<;';1/'
6/>>/#B",0-E&*1."#-.?.1&,#3&F#3$D-%.,0&C"D",%1E&H%5,#.P,-./#&h6*FCHi&C"D",%1E&G,J/%,-/%7M'
ED@5/DM'*"E)#*%$*M'*?6?.;'PNM'XYS^2'

PX2 a*5'+V0/3;'ED.;/>'L<./@'*96-34;1>'8-3'E1-3;' )/3>'%-<@'U-3/:<.;456cM'./>45<3'03/./5;/@'
<;';1/' 4$D-%,0.,#&<"?"#D"&2/%1"&41,3">7M'!<5G/33<M'*"E)#*%$*M'*?6?.;'PSM'XYS^2'

PP2 a+5/36D'ED.;/>'79<55456'45'F/A/9-0456'!-?5;34/.B''F/<9456'C4;1' "5:/3;<45;4/.cM'./>45<3'
03/./5;/@'<;';1/' )#.K"%D.-7&/?&!,D>,#.,M'f-G<3;M'*"E)#*%$*M'*?6?.;'PYM'XYS^2'

PI2 a71-;-A-9;<4:.' T'U?/9'!/99.'fDG34@'+9/:;34:'+5/36D'ED.;/>cM'E<48?3'#<1><5M'7E/-/K/0-,.1D&
F#-"%#,-./#,0M'(-92'$(M'Z-2'OM'*?6?.;'XYS^M'002'XPTXI2'

PH2 aF/.465'<5@' *5<9D.4.'-8']34@T!-55/:;/@'71-;-A-9;<4:'+5/36D'ED.;/>.cM'./>45<3'03/./5;/@'
<;';1/' 4$J$%#&)#.K"%D.-7M'*?G?35M'*%*L*&*M'*?6?.;'PXM'XYSN2'

PO2 a*9;/35<;/'E-?3:/.'-8'+5/36D' T'&D;1'-3'#/<94;DcM'9/:;?3/'03/./5;/@'<;';1/'$+++'(436454<'
&-?5;<45'E/:;4-5'&//;456M'#-<5-\ /M'($#]$Z$*M'b:;-G/3'XOM'XYSN2'

P^2 a*'g5-C9/@6/'L<./@'*003-<:1';-'%-<@'U-3/:<.;456cM'E<48?3'#<1><5M'45A4;/@'.0/<\/3M'
0<5/9'@4.:?..4-5'-5'a!->0?;/3'*0094:<;4-5.'45'U-3/:<.;456cM'$+++'K45;/3'7-C/3'&//;456M'
Z/C'[-3\'!4;DM'U/G3?<3D'IM'XYSS2'

PN2 a*5'*5<9D.4.'-8';1/'(<9 ?/'-8';1/']34@ T!-55/:;/@'71-;-A-9;<4:'+5/36DcM'45A4;/@'0<0/3M''cdc&
AE/-/K/0-,.1D&4##$,0&*7D-">D&*7>=/D.$>M'&<3:1' T̂YM'XYSYM'K<.1456;-5M'F!M'PO'02'

PS2 a+5/36D'ED.;/>'79<55456cM'./>45<3'03/./5;/@'<;';1/' !%.D,X-.&)#.K"%D.-7M',<\<3;<M'
$ZFbZ+E$*M',?5/'X^M'XYSY2'

PY2 a+V0/3;' ED.;/>.' *0094:<;4-5' ;-' +9/:;34:' 7-C/3' +5645//3456cM' ./>45<3' 03/./5;/@' <;' ;1/'
)#.K"%D.-7&/?&F#3/#"D.,M',<\<3;<M'$ZFbZ+E$*M',?5/'XNM'XYSY2'

IJ2 a79<55456M'F/A/9-0>/5;'<5@'b0/3<;4-5'-8'+9/:;34:'+5/36D'ED.;/>.cM'./>45<3'03/./5;/@'<;'
;1/' F#D-.-$-"&/?&!"1E#/0/57M'L<5@?56M'$ZFbZ+E$*M',?5/'XYM'XYSY2'

IX2 a*')/:154d?/'8-3'+A<9?<;456'*9;/35<;4A/.'45'+9/:;34:4;D'E?009D'79<55456'45'$5@-5/.4<cM'
0<0/3'03/./5;/@'<;';1/' T#3&@#"%57&6/#?"%"#1"M')#.K"%D.-7&/?&*%.B.\,7,M'7<9/>G<56M'
$ZFbZ+E$*M',?9D'HTOM'XYSYM'PO'02'

IP2 a+V0/3;'ED.;/>.'< 5@')1/43'*0094:<;4-5';-'7-C/3'ED.;/>.cM'*5@' '
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II2  a71-;-A-9;<4:.'<5@')1/43'#/9/A<5:/';-']34@'!-55/:;/@i*?;-5->-?.'+5/36D'ED.;/>.cM'
./>45<3.'03/./5;/@'<;';1/'j-45;'>//;456'-8';1/'$5.;4;?;4-5'-8'+5645//3.'Q$ZF$*R'<5@';1/'++'
F/0;2M'F#3.,#&F#D-.-$-"&/?&!"1E#/0/57M'Z/C'F/914M'$ZF$*M'XO'Z-A/>G/3M'XYSY2'

IH2 a+V0/3;' ED.;/>.' 45' 7-C/3' ED.;/>' b0/3<;4-5' <5@' 79<55456cM' ./>45<3' 03/./5;/@' <;' ;1/'
+,-./#,0&R%.3&C"D",%1E&,#3&<"K"0/=>"#-&6"#-"%M'%/<;1/31/<@M'E?33/DM'"Z$)+F'g$Z]Fb&M'IX'
,?9DM'XYYJ2'

IO2 a*0094:<;4-5'-8'*3;484:4<9'$5;/9946/5:/'45'7-C/3'79<55456cM'./>45<3'03/./5;/@'<;';1/'
Q,#50,3"DE&)#.K"%D.-7&/?&@#5.#""%.#5&,#3&!"1E#/0/57M'F1<\<M'L*Z]%*F+EfM'S'*?6?.;M'XYYJ2'

I^2 abA/3A4/C'-8'*$'*:;4A4;4/.'<;'(436454<')/:1M'<5@'E?3A/D'-8'*$'*0094:<;4-5.'45'7-C/3'
79<55456cM''./>45<3'03/./5;/@'<;';1/'4QQ&+"-B/%X&6/#-%/0&C"D",%1E&6"#-"%M']/G/5.;-38M'
EK$)k+#%*ZFM'X^'*?6?.;M'XYYJ2'

IN2 a7-;/5;4<9'*0094:<;4-5.'-8'+V0/3;'ED.;/>.'45';1/'+9/:;34:'7-C/3'$5@?.;3DcM'./>45<3'
03/./5;/@'<;';1/' b/%",&@0"1-%.1&A/B"%&6/%=/%,-./#M'E/-?9M'E2'gb#+* M'XY'Z-A/>G/3M'XYYJ2'

IS2 a+V0/3;'ED.;/>.'<5@')1/43'*0094:<;4-5.cM'./>45<3'03/./5;/@'45';1/'+9/:;34:<9'+5645//3456'
F/0<3;>/5;M' j/#D".&)#.K"%D.-7M'E/-?9M'E2'gb#+*M'PJ'Z-A/>G/3M'XYYJ2'

IY2 a$5:-30-3<;4-5'-8'Z/C9D'+>/36456')3/5@.'45'%-56'#<56/'+5/36D'<5@'7/<\'F/><5@'
U-3/:<.;456cM'E2'#<1><5'<5@']2'E13/.;1<M'03/./5;/@'<;';1/' +*2&I/%XDE/=&/#&C"D",%1E&+""3D&
?/%&6/=.#5&B.-E&)#1"%-,.#-7&F#&A/B"%&*7D-">DM'"54A/3.4;D'-8'b\9<1-><M'Z-3><5M'
bg%*fb&*M',?9D'XYYXM'XY02'

HJ2 a*0094:<;4-5'-8']/5/;4:'*96-34;1>.';-'b0;4><9'#/<:;4A/'7-C/3'F4.0<;:1cM'E2'#<1><5'<5@'#2'
,<D/5@<3M'03/./5;/@'<;';1/'2.%D-&F#-"%#,-./#,0&I/%XDE/=&/#&9/0-,5"&6/00,=D"&,#3&9/0-,5"&6/#-%/0M'
%<6-.M'Z$]+#$*M'XITXS',<5?<3D'XYYPM'XH02'

HX2 a71-;-A-9;<4:'<5@'U?/9'!/99'7-C/3'79<5;.'<.'E?009/>/5;<9']/5/3<;4-5'E-?3:/cM'E2'#<1><5M'
03/./5;/@'<;';1/' 'ccT&F*4UF@@@&*7>=/D.$>&,#3&@fE.J.-M'!-9?>G?.M'bf$bM'H'&<3:1'XYYP2'

HP2 a*'U3<>/C-3\';-'$5:-30-3<;/'+>4..4-5.'<5@')143@'7<3;D']/5/3<;4-5'$..?/.'45';1/'
]/5/3<;4-5'79<55456'73-:/..cM'E2'#<1><5M'E/>45<3'03/./5;/@'<;' 4>"%.1,#&@0"1-%.1&A/B"%&
6/%=/%,-./#M'!-9?>G?.M'bf$bM'H'&<3:1'XYYP2'

HI2 a*'734-34;D'(/:;-3'L<./@'%-<@'U-3/:<.;456Mc'E2'#<1><5M'./>45<3'03/./5;/@'<;';1/'HE./&*-,-"&
)#.K"%D.-7M'!-9?>G?.M'bf$bM'H'&<3:1'XYYP2'

HH2 a*'U3<>/C-3\'8-3'$5;/63<;/@'#/.-?3:/' 79<55456'45' ;1/'+9/:;34:'7-C/3'E/:;-3cM'E2'#<1><5'
<5@' *2' @/!<.;3-M' 03/./5;/@' <;' ;1/' )#.K"%D.3,3& A/#-.?.1.,& 6/>.00,DM' &<@34@M' E7*$ZM' &<3:1'
XYYPM'PX02'

HO2 a$@/5;484:<;4-5'-8'%-<@'&<5<6/>/5;'b00-3;?54;4/.'45'7%ZcM'E2'#<1><5M'./>45<3'03/./5;/@'
<;';1/' *-,-"&@0"1-%.1.-7&4$-E/%.-7&hAG+iM',<\<3;<M'$ZFbZ+E$*M'&<3:1'XYYP2'

H^2 a)1/'!9/<5'*43'*:;M'+>4..4-5.' )3<@456'<5@';1/'Z/C'+5A43-5>/5;<9'E:/5/'45';1/'"2E2*2cM'
E<48?3'#<1><5M'03/./5;/@'<;';1/'A/07-"1E#.1&4##.K"%D,%7&A/B"%&*7>=/D.$>M'f-56'g-56'
7-9D;/:154:M'fbZ]'gbZ]M'PS'Z-A/>G/3'XYYPM'XX'0<6/.2 '
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HN2 af4.;-3DM'!?33/5;'E;<;?.'<5@'73-.0/:;.'8-3'F/><5@'E4@/'&<5<6/>/5; '45';1/'"E*cM'E<48?3'
#<1><5M'./>45<3'03/./5;/@'<;';1/' !/X7/&@0"1-%.1&A/B"%&6/>=,#7M')-\D-M',*7*ZM'PH'U/G3?<3D'
XYYIM'PN02'

HS2 aF/A/9-0>/5;'-8'F/><5@'E4@/'&<5<6/>/5;'73-63<>.'45';1/'"2E2'";494;4/.cM'E<48?3'#<1><5M'
./>45<3'03/./5;/@'<;';1/' b,#D,.&@0"1-%.1&A/B"%&6/>=,#7 M'b.<\<M',*7*ZM'Y'*0349'XYYIM'PI02'

HY2 a*0094:<;4-5'-8'#/5/C<G9/'+5/36D')/:15-9-64/.'*3-?5@';1/'K-39@cM'E<48?3'#<1><5M'
./>45<3'03/./5;/@'<;';1/ &g.,#&M.,/-/#5&)#.K"%D.-7M'o4<5M'7/-09/e.'#/0?G94:'-8'!f$Z*M'O'&<D'
XYYI2'

OJ2 aF/><5@'E4@/'&<5<6/>/5;B'f4.;-3D'<5@'7 3-.0/:;.cM'E<48?3'#<1><5M'./>45<3'03/./5;/@'<;'
;1/' @0"1-%.1&A/B"%&C"D",%1E&F#D-.-$-"M'L/4j456M'7/-09/e.'#/0?G94:'-8'!f$Z*M'N'&<D'XYYIM'PS02'

OX2 a#/5/C<G9/'+5/36D')/:15-9-64/.B'')1/43'L/5/84;.'<5@'F3<CG<:\.cM'E2'#<1><5M'./>45<3'
03/./5;/@''<;';1/' @0"1-%.1&A/B"%&C"D",%1E&F#D-.-$-"M'L/4j456M'7/-09/e.'#/0?G94:'-8'!f$Z*M'N'&<D'
XYYI2'

OP2 a*'g5-C9/@6/'L<./@'&-@/9'8-3'+.;4><;456']9-G<9'$5.-9<;4-5cM'E2'#<1><5M'./>45<3'
03/./5;/@'<;';1/' a-E&C"D",%1E&F#D-.-$-"8&O.#.D-%7&/?&@0"1-%/#.1D&F#3$D-%7M'L/4j456M'7/-09/e.'
#/0?G94:'-8'!f$ Z*M'XJ'&<D'XYYIM'XN02'

OI2 a!?33/5;'E;<;?.'<5@'73-.0/:;.'-8'Z-5 T:-5A/5;4-5<9')/:15-9-64/.cM'E2'#<1><5M'./>45<3'
03/./5;/@'<;';1/' !/X7/&@0"1-%.1&A/B"%&6/>=,#7M')-\D-M',*7*ZM'PJ'&<D'XYYIM'XO'02'

OH2 aF/><5@'E4@/'&<5<6/>/5;B')1/-3DM'73<:;4:/'<5@'+V0/:;/@'L/5/84;.cM'E2'#<1><5M'./>45<3'
03/./5;/@'<;';1/' C"5./#,0&@#5.#""%.#5&6/00"5"M'#-?3\/9<M'$ZF$*M'XH',?5/'XYYIM'XO'02'

OO2 a*'U3<>/C-3\';-'E;?@D';1/'$>0<:;'-8'FE&'*:;4-5.'-5';1/')+7!b'ED.;/>'!<0<:4;D'Z//@.cM'
E2'#<1><5M'./>45<3'03/./5;/@'<;' ;1/' !/X7/&@0"1-%.1&A/B"%&6/>=,#7M')-\D-M' ,*7*ZM'PX',?5/'
XYYIM'IJ02'

O^2 aE;<;?.'-8'+9/:;34:'7-C/3'$5@?.;3D'45';1/'!1<56456'K-39@cM'E2'#<1><5,  Keynote  PaperM'
F#-"%#,-./#,0&*7>=/D.$>&/#&@0"1-%.1&@#"%57&*7D-">DM'F1<\<M'L*Z]%*F+EfM'XI'F/:/>G/3'
XYYIM'XN02'

ON2 aE;<;?.'-8'';1/'+9/:;34:'7-C/3'$5@?.;3D'45',<0<5cM'E2'#<1><5M'0<0/3'03/./5;/@'<;';1/'
F#-"%#,-./#,0&*7>=/D.$>&/#&@0"1-%.1&@#"%57&*7D-">DM'F1<\<M'L*Z]%*F+EfM'XO'F/:/>G/3'
XYYIM'XN02''

OS2 a]/5/3<;4-5'<5@'"./'-8'+9/:;34:4;D'<5@')1/43'$>0<:;.'-5';1/'+5A43-5>/5;cM'./>45<3'
03/./5;/@'<;';1/' )#.-"3&+,-./#D '@1/#/>.1&,#3&*/1.,0&6/>>.DD./#&?/%&4D.,&,#3&-E"&A,1.?.1M'
+5A43-5>/5;'<5@'Z<;?3<9'#/.-?3:/.'&<5<6/>/5;'F4A4.4-5M'L<56\-\M')f*$%*ZFM'S',?9D'
XYYHM'II02'

OY2 a]/5/3<;4-5'<5@'"./'-8'+9/:;34:4;D'<5@')1/43'$>0<:;.'-5';1/'+5A43-5>/5;cM'./>45<3'
03/./5;/@'<;' )#.K"%D.-7&/?&!"1E#/0/578&O,0,7D.,M'U<:?9;D'-8'+9/:;34:<9'+5645//3456M'g?<9<'
%?>0?3M'&*%*[E$*M'XX',?9D'XYYHM'II02'
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^J2 a]/5/3<;4-5'<5@'"./'-8'+9/:;34:4;D'<5@')1/43'$>0<:;.'-5';1/'+5A43-5>/5;cM'./>45<3'
03/./5;/@'<;' +,#7,#5&!"1E#/0/5.1,0&)#.K"%D.-7M'E:1--9'-8'+9/:;34:<9'<5@'+9/:;3-54:'
+5645//3456M'E$Z]*7b#+M'XH',?9D'XYYHM'II02''

^X2 a]/5/3<;4-5'<5@'"./'-8'+9/:;34:4;D'<5@')1/43'$>0<:;.'-5';1/'+5A43-5>/5;cM'./>45<3'
03/./5;/@'<;' +,-./#,0&)#.K"%D.-7&/?&*.#5,=/%"M'F/0<3;>/5;'-8'+9/:;34:<9'+5645//3456M'
E$Z]*7b#+M'XO',?9D'XYYHM'II02''

^P2 a]/5/3<;4-5'<5@ '"./'-8'+9/:;34:4;D'<5@')1/43'$>0<:;.'-5';1/'+5A43-5>/5;cM'./>45<3'
03/./5;/@'<; &!/X7/&@0"1-%.1&A/B"%&6/>=,#7M'#'='F'79<55456'F/0<3;>/5;M')-\D-M',*7*ZM'PP'
,?9D'XYYHM'II02'

^I2 a]/5/3<;4-5'<5@'"./'-8'+9/:;34:4;D'<5@')1/43'$>0<:;.'-5';1/'+5A43-5>/5;cM'./>45<3'
03/. /5;/@'<;&A,1.?.1&R,D&N&@0"1-%.1&6/>=,#7M'+9/:;34:'E?009D'!->0?;/3'E/3A4:/.'F/0<3;>/5;M'
E<5'U3<5:4.:-M'!*M'PO',?9D'XYYHM'II02''

^H2 a!1<99/56/.'45';1/'$5@4<5'7-C/3'E/:;-3'45';1/'PX.;'!/5;?3DcM'7<5/94.;M'@.5E-E&+,-./#,0&A/B"%&
*7D-">&6/#?"%"#1"8&Z/C'F/914M'$ZF$*M'XN'F/:2'XYYH22'

^O2 a]9-G<9'$>03/..4-5.'-5'+9/:;34:'7-C/3'E/:;-3'#/.;3?:;?3456cM' keynote  speech'03/./5;/@'<;'
;1/' F#-"%#,-./#,0&I/%XDE/=&/#&A/B"%&*7D-">&H="%,-./#&,#3&A0,##.#5M'%<6-.M'Z$]+#$*M'XX',<52'
XYYO2'

^^2 a+5/36D'+884:4/5:D'$>03-A/>/5;.M'#/5/C<G9/'+5/36D'<5@'b00-3;?54;4/.'8-3'&4;46<;456'
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XXH2 aE?.;<45<G9/'/9/:;34:'/5/36D'.D.;/>.B'*'69-G<9'0/3.0/:;4A/cM'03/./5;/@'<;';1/' F@@@&
F#-"%#,-./#,0&6/#?"%"#1"&/#&@0"1-%.1,0&N&6/>=$-"%&@#5.#""%.#5M'F1<\<M'L*Z]%*F+EfM',<5?<3D'
OT̂ M'PJJXM'IP02'QInvited  Keynote  PaperR'

XXO2 aF/><5@'.4@/'><5<6/>/5;'<5@'/5/36D'/884:4/5:DcM'0<0/3'03/./5;/@'<;';1/' d-E&4##$,0&F@@@&
!"1E#.1,0&@f1E,#5"&O""-.#5'$#3"%&-E"&F@@@&<.D-.#5$.DE"3&G"1-$%"&A%/5%,>8&F1<13<5M'E*"F$'
*#*L$*M'PI TPH'*0349M'PJJXM'X^02'

XX^2 a]3//51-?./']<.'+>4..4-5'<5@']9-G<9' K<3>456'$..?/.' ` ';1/'#-9/'-8'#/5/C<G9/'<5@'
*@A<5:/@'+5/36D'ED.;/>.cM'F@@@&<.D-.#5$.DE"3&G"1-$%"&=%"D"#-"3&,-&-E"&+,-./#,0&!"1E#.1,0&
)#.K"%D.-7&/?&4-E"#DM']#++!+M'X^'&<DM'PJJXM'HO02''

XXN2 aU?/9'!/99'<.'<'F4.;34G?;/@']/5/3<;4-5')/:15-9-6DcM' 7<5/9'-5'E?.;<45<G9/'+5/36D'
)/:15-9-64/.'<5@'F4.;34G?;/@']/5/3<;4-5M' F@@@&A@*&*$>>"%&O""-.#5M'(<5:-?A/3M'!*Z*F*M'
XN',?9D'PJJXM'XS02'

XXS2 aF4.;<5:/'%/<35456'b00-3;?54;4/.'<5@'$583<.;3?:;?3/'Z//@.c'45A4;/@'9/:;?3/'03/./5;/@'<;';1/'
QC46&)#.K"%D.-7M'F1<\<M'L*Z]%*F+EfM'XS'E/0'PJJXM'PX02'

XXY2 aF4.;34G?;/@'+5/36D'#/.-?3:/.' ` K1<;M'K1D'<5@'f-CpcM'45A4;/@'9/:;?3/'03/./5;/@'<;';1/'
Q,#50,3"DE&)#.K"%D.-7&/?&@#5.#""%.#5&,#3&!"1E#/0/57M'F1<\<M'L*Z]%*F+EfM'PJ'&<3:1'PJJPM'
IX02''

XPJ2 a$5;3-@?:;4-5';-'F4.;34G?;/@'+5/36D'#/.-?3:/.'<5@'&<5<6/>/5;c'45A4;/@'9/:;?3/' 03/./5;/@'
<;'F#D-.-$-./#&/?&@#5.#""%D&Q,#50,3"DEM'F1<\<'!/5;/3M'L*Z]%*F+EfM'PX'&<3:1'PJJPM'IJ02 '

XPX2 a#-9/'-8'F4.;34G?;/@']/5/3<;4-5'45'E?.;<45<G9/'+9/:;34:'+5/36D'F/A/9-0>/5;cM'45A4;/@'
9/:;?3/M'73-://@456.'-8';1/' *7>=/D.$>&/#&*$D-,.#,J0"&@0"1-%.1&@#"%57&<"K"0/=>"#-&?/%&-E"&T'D-&
6"#-$%7M'f-56'g-56'7-9D;/:154:'"54A/3.4;DM'fbZ]'gbZ]M'XX'b:;-G/3'PJJPM'HS02 '

XPP2 aZ/C']/5/3<;4-5'b0;4-5.'8-3'E?.;<45<G9/'+9/:;34:'+5/36D'F/A/9-0>/5;cM'45A4;/@'9/:;?3/'
03/./5;/@'<;' F#D-.-$-./#&/?&@#5.#""%D&Q,#50,3"DEM'F1<\<'!/5;/3M'L*Z]%*F+EfM 'X^'b:;-G/3''
PJJPM'I^02'

XPI2 a*9;/35<;/')/:15-9-64/.'8-3')/9/:->>?54:<;4-5.'<5@'$5;/35/;'*::/..'45'#/>-;/'%-:<;4-5.cM''
E<48?3'#<1><5'<5@'&<54.<'740<;;<5<.->0-35M'45A4;/@'Plenary  LectureM'A%/1""3.#5D&/?&
O"3=/B"%&TVVT8'*;1/5.M']#++!+M'H T̂ 'Z-A/>G/3'PJJPM'N02'

XPH2 a7-C/ 3'8-3';1/'$5;/35/;cM'E<48?3'#<1><5'<5@'&-54:<'&<99454T#-?3\/M'45A4;/@'Plenary  
LectureM'A%/1""3.#5D&/?&F@@@&4##$,0&6/#?"%"#1"&,#3&@fE.J.-./#M'g-9\<;<M'$ZF$*M'PJTPX'
F/:/>G/3M'PJJPM'002'H^T̂HNP2'

XPO2 a$58-3><;4-5'<5@'!->>?54:<;4-5')/:15-9-6D'$583<.;3?:;?3/'<5@'4;. 'F4.;34G?;/@']/5/3<;4-5'
E-9?;4-5'45'#/>-;/'*3/<.cM''&<54.<'740<;;<5<.->0-35'<5@'E<48?3'#<1><5M'45A4;/@'Plenary  
Lecture,'A%/1""3.#5D&/?&-E"&T#3&F#-"%#,-./#,0&6/#?"%"#1"&/#&@0"1-%.1,0&,#3&6/>=$-"%&@#5.#""%.#58&
F6@6@&TVVTM'PT̂PS'F/:'PJJPM'F1<\<M'L*Z]%*F+EfM'0 02'POSTP^S2'

XP^2 a*5'$5;3-@?:;4-5';-'E!b#& T!->094<5;'E><3;'bGj/:;.cM'E<48?3'#<1><5M'[-5</9')/\9?'<5@'
(272'7?.10<6434M':-99-d?4?>'03/./5;/@'45';1/'!->0?;/3'E:4/5:/'F/0<3;>/5;'<;';1/' H03&
</>.#./#&)#.K"%D.-7M'Z-38-9\M'(*M'P^'&<3:1'PJJIM'IP'02'
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XPN2 )1/'!34;4:<9'$583<.;3?:;?3/'&-@/9456'<5@'*../..>/5;'73-63<>'Q!$&*7R'<;'(436454<')/:1c'
45A4;/@'03/./5;<;4-5'<;';1/' 9.%5.#.,&F#D-.-$-"&?/%&<"?"#D"&,#3&L/>"0,#3&*"1$%.-7&C"D",%1E&
*$>>.- M'K<.1456;-5M'F!M'PO',?5/'PJJIM'XO02'

XPS2 aF4.;34G?;/@']/5/3<;4-5M'F/><5@'&<5<6/>/5;'<5@'#/5/C<G9/.' ` '$..?/.'8-3';1/'U?;?3/cM'
Keynote  Speech'@/94A/3/@'<;';1/'@0"1-%.1&@#"%57&*/1."-7&/?&4$D-%,0.,&^c-E&4##$,0&6/#?"%"#1"M'
ED@5/DM'*"E)#*%$*M'JS'*?6?.;M'PJJIM'HS02'

XPY2 aF4.;34G?;/@']/5/3<;4-5')/:15-9-64/.B'*'E?.;<45<G9/'+5/36D'E-9?;4-5cM'45A4;/@'9/:;?3/M'
E:1--9'-8 '+5645//3456'<5@'$5@?.;34<9'F/.465M')#.K"%D.-7&/?&I"D-"%#&4$D-%,0.,8'g456.C--@'
!<>0?.M'ED@5/DM''*"E)#*%$*M'JS'*?6?.;M'PJJIM'OJ02'

XIJ2 aF/:4.4-5'&<\456'45'<5'"5:/3;<45'+5A43-5>/5;cM'$+++'F4.;456?4.1/@'9/:;?3/M'F@@@&A/B"%&
@#5.#""%.#5&*/1."-78&I"D-"%#&4$D-%,0.,&6E,=-"%M'7/3;1M'*"E)#*%$*M'XX'*?6?.;M'PJJIM'OP02'

XIX2 a]3//51-?./']<.'+>4..4-5.M'F4.;34G?;/@']/5/3<;4-5')/:15-9-64/.'<5@'+5/36D'+884:4/5:DcM'
$+++'F4.;456?4.1/@'9/:;?3/M'F@@@&A/B"%&@#5.#""%.#5&*/1."-78&9.1-/%.,#&6E,=-"%M'&-5<.1'
"54A/3.4;DM'&/9G-?35/M'*"E)#*%$*M'XI'*?6?.;M'PJJIM'OH02'

XIP2 a*'E?.;<45<G9/'+9/:;34:4;D'E-9?;4-5';13-?61'F4.;34G?;/@']/5/3<;4-5'<5@'+5/36D'+884:4/5:DcM'
$+++'F4.;456?4.1/@'9/:;?3/M'*?:\9<5@'"54A/3.4;DM'j-45;'>//;456'-8'F@@@8&F@@&,#3&-E"&F#D-.-$-"&
/?&A%/?"DD./#,0&@#5.#""%D&/?&+"B&m",0,#3M'*?:\9<5@M'Z+K'k+*%*ZFM'XO'*?6?.;M'PJJIM'HY02'

XII2 a*'E?.;<45<G9/'+9/:;34:4;D'E-9?;4-5B'$..?/.'<5@'*5.C/3.cM'$+++'F4.;456?4.1/@'9/:;?3/M'F@@@&
+"B&m",0,#3&*/$-E&*"1-./#M'"54A/3.4;D'-8'!<5;/3G?3DM'!134.;:1?3:1M'Z+K'k+*%*ZFM'X^'
*?6?.;'PJJIM'HY02'

XIH2 a!34;4:<9'$583<.;3?:;?3/'F/0/5@/5:DB'*'(4/C'83->';1/'"54;/@'E;<;/.cM'45A4;/@'9/:;?3/M'
@$%/=",#&6%.-.1,0&F#?%,D-%$1-$%"&A%/-"1-./#&I/%XDE/=M'U3<5\8?3;M']+#&*Z[M'PY'E/0'PJJIM'XP02'

XIO2 aF4.;34G?;/@'+5/36D')/:15-9-64/.B'*'E?.;<45<G9/'+5/36D'E-9?;4-5cM'$+++'F4.;456?4.1/@'
9/:;?3/M'*-(&A"-"%DJ$%5&@0"1-%/[-"1E#/0/57&F#D-.-$-"M'E;2'7/;/3.G?36M'#"EE$*M'JX'b:;-G/3'PJJIM'
IN02'

XI^2 a]3//51-?./']<.'+>4..4-5.'<5@'&4;46<;4-5'$..?/.cM'$+++'F4.;456?4.1/@'9/:;?3/M' A/B"%&
@#5.#""%.#5&*/1."-7&FD-,#J$0&6E,=-"%M'$.;<5G?9M')"+g+[M'JI'b:;-G/3'PJJIM'HO02'

XIN2 a+5/36D'&<5<6/> /5;'<5@'#/5/C<G9/'+5/36DcM'$+++'F4.;456?4.1/@'9/:;?3/M'A/B"%&
@#5.#""%.#5&*/1."-7&FD-,#J$0&6E,=-"%M'$.;<5G?9')/:154:<9'"54A/3.4;DM')"+g+[M'J^'b:;-G/3'PJJIM'
HO02'

XIS2 a]3//51-?./']<.'+>4..4-5.'<5@'$;.'&4;46<;4-5'b00-3;?54;4/.cM'$+++'F4.;456?4.1/@'9/:;?3/M'
F@@@&!$%X"7&*"1-./#8&O.330"&@,D-&!"1E#.1,0&)#.K"%D.-7M'*5\<3<M')"+g+[M'JN'b:;-G/3M'PJJIM'
^Y02'

XIY2 a]3//5'7-C/3'f4.;-3D'<5@'7-;/5;4<9.cM' Keynote  Speech,  F@@@&*7>=/D.$>8&!"1#/0/5.1/&3"&
O/#-"%%"78&O/#-"%%"7M'&+o$!bM'XN'b:;-G/3'PJJIM'OP02'

XHJ2 a#/./<3:1'U45@456.'-8'%-CT!-.;'$ 5;/35/;'!-55/:;4A4;DB'*'F/A/9-0456'!-?5;3D'7/3.0/:;4A/cM'
$5A4;/@'73/./5;<;4-5'<;';1/' <.D-,#1"&,#3&H#0.#"&G",%#.#5&!"1E#/0/57&!E">,-.1&R%/$=8&-E"&I/%03&
Q,#XM'K<.1456;-5M'F!M'P^'Z-A'PJJIM'I^02'
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XHX2 aF464;<9'%4G3<3D'Z/;C-3\'8-3'+5645//3456'<5@')/:15-9-6DB'*5'ZEF%'73-j/:;cM'$5A4;/@'
73/./5;<;4-5M&M,3,K=$%&)#.K"%D.-7M'g-9\<;<M'$ZF$*M'JO',<5?<3D'PJJHM'HP02'

XHP2 a+9/:;34:4;D'<5@';1/']9-G<9'+5A43-5>/5;cM'$5A4;/@'73/./5;<;4-5M'Q"#5,0&@#5.#""%.#5&6/00"5"M'
g-9\<;<M'$ZF$*M'J^',<5?<3D'PJJHM'HN02'

XHI2 aZ<;4-5C4@/'$5;/35/;'!-55/:;4A4;DB'*'!<./'E;?@D'8-3'L<569<@/.1cM'$5A4;/@'0<0/3M'A%/1(&400&
F#3.,&*">.#,%&/#&I.%"0"DD&,#3&I.%"0.#"&6/>>$#.1,-./#&*1"#,%./&.#&+/%-E&@,D-"%#&C"5./#M'
]?C<1<;4M'*..<>M'$ZF$*M'IX',<5' ` 'JX'U/G'PJJHM'^02'

XHH2 a$5;/35/;'!-55/:;4A4;D'<5@'K43/9/..'L3-<@G<5@'*::/..cM'E2'#<1><5 M'E/>45<3'<;'L!4&G$P"%#8'
EK$)k+#%*ZFM'JY'&<3:1'PJJHM'XN02'

XHO2 a)/9/:->>?54:<;4-5'Z//@.'8-3';1/'$5;/35/;'$583<.;3?:;?3/'45'L<569<@/.1cM'E2'#<1><5'<5@'
&2'740<;;<5<.->0-35M'$5A4;/@'0<0/38&F#-"%#,-./#,0&I/%XDE/=&/#&+,-./#B.3"&F#-"%#"-&411"DD&N&
H#0.#"&4==0.1,-./#DM'F1<\<M'L*Z]%*F+EfM'PP TPH'&<D'PJJHM'S02'

XH^2 aF4.;34G?;/@']/5/3<;4-5'E-9?;4-5.'8-3'$5;/35/;'*::/..'45'#/>-;/'*3/<.c'&2'
740<;;<5<.->0-35'<5@'E2'#<1><5M'$5A4;/@'0<0/38&F#-"%#,-./#,0&I/%XDE/=&/#&+,-./#B.3"&
F#-"%#"-&411"DD&N&H#0.#"&4==0.1,-./#DM'F1<\<M'L*Z]%*F+EfM' PPTPH'&<D'PJJHM'N02'''

XHN2 aF4.;34G?;4-5']/5/3<;4-5')/:15-9-64/.B'+V09-3456';1/'b00-3;?54;4/.cM';/:154:<9'./>45<3'
j-45;9D'-36<54h/@'GD'F@@@&A/B"%&@#5.#""%.#5&6E,=-"%8&+,#7,#5&!"1E#/0/5.1,0&)#.K"%D.-7&,#3&
+,-./#,0&)#.K"%D.-7&/?&*.#5,=/%"M'E$Z]*7b#+M'PH'&<D'PJJOM'OP02'

XHS2 'aF4.;34G?;/@']/5/3<;4-5')/:15-9-64/.'<5@'E?.;<45<G9/'+9/:;34:4;D'E?009DcM'73/./5;<;4-5';-'
;1/' O,0,7D.,&6E,=-"%&/?&F@@@&A/B"%&@#5.#""%.#5&*/1."-7M'P'*?6?.;'PJJOM'"54A/3.4;4'7?;3<'
&<9<D.4<M'E/9<56-3M'&*%*[E$*M'JP'*?6?.;'PJJOM'OY'0'

XHY2 a!34;4:<9'$58-3><;4-5'$583<.;3?:;?3/'73-;/:;4-5B'bA/3A4/C'-8';1/'#=F'45';1/'"2E2cM' I/%XDE/=&
/#&6%.-.1,0&F#?/%>,-./#&F#?%,D-%$1-$%"&A%/-"1-./#8&C"D",%1E&,#3&<"K"0/=>"#-8'73<6?/M'!k+!f'
#+7"L%$!M'XITXO'E/0;/>G/3M'PJJOM'PY72'

XOJ2 a$58-3><;4-5'<5@'!->>?54:<;4-5')/:15-9-64/.B'7-C/38?9'+ 5<G9/3'-3'K/<\/.;'%45\cM'
g/D5-;/'.0//:1M' A%/12M'@4A6UA?A&I/%XDE/=&/#&6%.-.1,0&F#?%,D-%$1-$%"&A%/-"1-./#&N6.K.0&
@>"%5"#17&A0,##.#5M'k?34:1M'EK$)k+#%*ZFM'PPTPH'E/0;/>G/3M'PJJOM'00'HPTHS2''

XOX2 aU3->'$58-3><;4-5'E1<3456';-'b?;3/<:1B'+.;<G94.1456'$55-A<;4A/')--9.'8-3'$58-3><;4-5'
&<5<6/>/5;cM' A%/1(M'@4A6UA?A&I/%XDE/=&/#&6%.-.1,0&F#?%,D-%$1-$%"&A%/-"1-./#&N6.K.0&@>"%5"#17&
A0,##.#5M'k?34:1M'EK$)k+#%*ZFM'PPTPH'E/0;/>G/3M'PJJOM'00'PPYTPIX2''

XOP2 aF4.;34G?;/@']/5/3<;4-5')/:15-9-64/.'<5@'+5/36D'+884:4/5:D'8-3';1/'&4;46<;4-5'-8' ]f]'
+>4..4-5.cM'g/D5-;/'E0//:1M' 6/#?"%"#1"&/#&F#-"%#,-./#,0&@f="%."#1"&,#3&A/-"#-.,0&4==0.1,-./#D&/?&
C"#"B,J0"&@#"%57&.#&L/#5&b/#5M'f-56'g-56'$5.;4;?;4-5'-8'+5645//3.M'fbZ]'gbZ]M'^ TN'
b:;-G/3M'PJJOM'HN02'

XOI2 a]3//51-?./']<.'+>4..4-5.'<5@'4;.'&4;46<;4-5'7-;/5;4< 9cM'$5A4;/@'03/./5;<;4-5'<;';1/'L/#5&
b/#5&)#.K"%D.-7&6"#-"%&?/%&)%J,#&A0,##.#5&,#3&@#K.%/#>"#-,0&O,#,5">"#-8'fbZ]'gbZ]M'JO'
b:;-G/3M'PJJOM'IS02'
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XOH2 a]3//51-?./']<.'+>4..4-5.' T'!94><;/'!1<56/'<5@' #/5/C<G9/'+5/36D rM''$5A4;/@'03/./5;<;4-5'
<;';1/' L/#5&b/#5&2%."#3D&/?&-E"&@,%-EM'fbZ]'gbZ]M'JO'b:;-G/3'PJJOM'HS02 '

XOO2 a$>0<:;'-8'Z<;?3<9'F4.<.;/3.'-5'!34;4:<9'$583<.;3?:;?3/.cM'$5A4;/@'0<0/3M'E2'#<1><5'<5@'&2'
740<;;<5<.->0-35M'A%/1""3.#5D8&2.%D-&Q,#50,3"DE&@,%-El$,X"&*7>=/D.$>8&F1<\<M'
L*Z]%*F+EfM'XH TXO'F/:/>G/3'PJJOM'00'PPNTPIH2'

XO^2 a+5/36DM'+5/36D'+884:4/5:D'<5@';1/'+5A43-5>/5;cM'$5A4;/@'03/./5;<;4-5M'E2'#<1><5M'!+7+%'
` '!/5;3-'@/'7/.d?4.<.'@/'+5/364<'+9/:;34:<M'#4-'F/',<5/43-M'L#*k$%M'XJ'&<3:1'PJJ^M'IS02'

XON2 al?<94;D'+5645//3456'+@?:<;4-5'45';1/'PX'!/5;?3DB'#-9/'-8';1/')/<:1456'!->>?54;DcM'
$5A4;/@'03/./5;<;4-5M'E2'#<1><5M'*7>=/D.$>&/#&n$,0.-7&@#5.#""%.#5&@3$1,-./#M'L<569<@/.1'
"54A/3.4;D'-8'+5645//3456'=')/:15-9-6DM'F1<\<M'L*Z]%*F+EfM' XS'&<3:1'PJJ^M'HS02'

XOS2 al?<94;D'+5645//3456'+@?:<;4-5'45';1/'PX'!/5;?3DB'#-9/'-8';1/'73-8/..4-5<9'!->>?54;DcM'
$5A4;/@'03/./5;<;4-5M'E2'#<1><5M'*">.#,%&/#&@#5.#""%.#5&A%/?"DD./#,0&6/>>$#.-7&,#3&-E".%&C/0"&
.#&!"1E#.1,0&@3$1,-./#M'$5.;4;?;4-5'-8'+5645//3.M'L<569<@/.1M'F1<\<M'L*Z]%*F+EfM'PJ'
&<3:1' PJJ^M'P^02'

XOY2 a*'!->03/1/5.4A/'*003-<:1';-'!34;4:<9'$58-3><;4-5'$583<.;3?:;?3/'*..?3<5:/cM ''g/D5-;/'
.0//:1M' @$%/[4-0,#-.1&*7>=/D.$>&/#&6%.-.1,0&F#?/%>,-./#&F#?%,D-%$1-$%"&4DD$%,#1"M''#4A<'E<5'
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b39/<5.M'%*M'&<D'XYSNM'002'XNXTXNN2'
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E/<;;9/M'K*Ef$Z])bZM',?9D'XYS YM'002'IPXTIPN2'

PI2 a*'g5-C9/@6/ TL<./@'*003-<:1';-'b0;4>4h/';1/'E?009D'<5@'".<6/'-8'+9/:;34:4;D'b5G-<3@'
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#45<9@DM'73-:2'-8';1/'d-E&6/#?"%"#1"&/#&@0"1-%.1&A/B"%&*$==07&F#3$D-%7M'E$Z]*7b#+M'A-92'XM'
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E2'#<1><5M'*2#2'b.<3/1M'[2')/\9?'<5@']2'E13/.;1<M'A%/1(&!E.%3&F#-"%#,-./#,0&*7>=/D.$>&/#&
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Sep 2010 
 
 

49 
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O"-E/3D&4==0."3&-/&A/B"%&*7D-">DM'#4-'@/',<5/43-M'L#*k$%M'E/0;/>G/3'XYYHM'002'OYNT̂ JI2'
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O,#,5">"#-&,#3&A/B"%&<"0.K"%7M'E$Z]*7b#+M'PXTPI'Z-A/>G/3'XYYOM'^02'

OS2 a7-C/3'l?<94;D'*../..>/5;'".456'<5'*@<0;4A/'Z/?3<9'Z/;C-3\cM'72g2'F<.12'F272'EC<45M'
L2#2'&4.13<'<5@'E2'#<1><5M'A%/1(&F@@@&F#-"%#,-./#,0&6/#?"%"#1"&/#&A/B"%&@0"1-%/#.1D8&<%.K"D&
,#3&@#"%57&*7D-">D&?/%&F#3$D-%.,0&R%/B-EM'Z/C'F/914M'$ZF$*M',<5?<3D'XYY^M'^02'

OY2 a*5<9D.4.'<5@'F/.465'-8'71-;-A-9;<4:'$5.;<99<;4-5.'45'E<G<1'<5@'E<3C<\cM'&-1@2'E1<1'
&<j4@M'E2'#<1><5M'E2$2'g1<5'<5@'f2*2'#<1><5M'A%/1(&/?&''-E&6@A*F&6/#?"%"#1"M'g?<9<'
%?>0?3M'&*%*[E$*M'PXTPO'b:;2'XYY^M'A-92'HM'002'NNSTNSH2'
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^J2 a(<9?456'F/><5@'E4@/'b0;4-5.'45'";494;D'$5;/63<;/@'#/.-?3:/'79<55456'C4;1'+5A43-5>/5;<9'
$>03-A/>/5;.cM'E2'#<1><5M',2'7<5'<5@']2'E13/.;1<M'A%/1(&F#-"%#,-./#,0&A/B"%&@#5.#""%.#5&
6/#?"%"#1"M'E$Z]*7b#+M'&<D'XYYNM'^02'

^X2 a7-;/5;4<9'8-3'+9/:;34:'(/14:9/.'45'&<9<D.4<'<5@')1/43'$>0<:;.'-5'&4;46<;4-5'-8'*?;->-G49/'
7-99?;<5;.cM'&@2'E1<1'&<j4@M'U<34@<1')<1<M'E2'*1><@'<5@'E2'#<1><5M'A%/1(&F#-"%#,-./#,0&
*7>=/D.$>&/#&43K,#1"D&.#&40-"%#,-.K"&N&C"#"B,J0"&@#"%57&hF*4@@[c^RM',-1-3'L<13?M'
&*%*[E$*M',?9D'XYYNM'002'HPPTHPS2'

^P2 a*5'$5;/9946/5;'+5/36D'F/><5@'<5@'E?009D'&-@/9cM'g2E2'g<55<5M'E<48?3'#<1><5'<5@'
U<34@<1')<1<M'A%/1(&I/%XDE/=&/#&@#"%57&<">,#3&,#3&*$==07&2/%"1,D-.#5M'E?G<56',<D<M'
&*%*[E$*M'&<3:1'XYYSM'XX02'

^I2 a+5A43-5>/5;<9'$>0<:;'-8'#/.4@/5;4<9'f/<;456'<5@'!--9456'ED.;/>'+5/36D'+884:4/5:D'
"063<@/.cM'&2*2'&<99454'<5@'E2'#<1><5M'A%/1(&4>"%.1,#&A/B"%&6/#?"%"#1"M'!14:<6-M'$%M'(-92'
^JM'*0349'XYYSM'^02'

^H2 a71<./ TE0<:/'L<./@'E1-3; T;/3>'%-<@'U-3/:<.;456'8-3'F/3/6?9<;/@'+9/:;34:'7-C/3'$5@?.;3DcM'
$2'F3/h6<'<5@'E2'#<1><5M'A%/1(&F#-"%#,-./#,0&M/.#-&6/#?"%"#1"&/#&+"$%,0&+"-B/%XDM'K<.1456;-5M'
F!M',?9D'XJTX^M'XYYYM'(-9?>/B'OM'00B'IHJO'` IHJY2'

^O2 a]/5/3<;4-5'*9;/35<;4A/.'8-3'E;<5@'*9-5/'%-<@.cM'Z2&2'&<34:<3M'&2'*2'&<99454'<5@''E2'
#<1><5M'A%/1(&F@@@&G,%5"&@#5.#""%.#5&*7D-">D&6/#?"%"#1"&/#&A/B"%&@#5.#""%.#5M'f<948<VM'
!*Z*F*M'PJ TPP',?5/'XYYYM'O02'

^^2 a#-9/'-8';1/'+9/:;34:'(/14:9/'<.'<'F4.;34G?;/@'#/.-?3:/cM'E2'#<1><5'<5@'[2')/\9?M' A%/1(&F@@@&
A/B"%&@#5.#""%.#5&*/1."-7&I.#-"%&O""-.#5M'E$Z]*7b#+M'PI TPS',<5?<3D'PJJJM'^02'

^N2 a$>0<:;'-8'F/><5@ TE4@/'#/;3-84;'-5';1/'+5/36D'E<A456.'<;';1/'"54A/3.4;4')/ \5-9-64'
&<9<D.4<cM'&2E2'&<j4@M'U2&2')<1<M'Z2&2'&<34:<3'<5@'E2'#<1><5M'A%/1(&F@@@&A/B"%&
@#5.#""%.#5&*/1."-7&I.#-"%&O""-.#5M'E$Z]*7b#+M'PI TPS',<5?<3D'PJJJM'^02'

^S2 aF%Z+)B'!3/<;456'<'F464;<9'%4G3<3D'8-3'%/<35456'bGj/:;.'45'+5645//3456cM'E2'#<1><5M'72'
K4/.5/3'<5@'[2')/\9?M' A%/1""3.#5D&/?&-E"&4>"%.1,#&*/1."-7&?/%&@#5.#""%.#5&@3$1,-./#&4##$,0&
6/#?"%"#1"&,#3&@f=/D.-./#8'&-5;3/<9M'!*Z*F*M'X^ TXY',?5/M'PJJP2'N02'

^Y2 a*'F464;<9'%4G3<3D'*3:14;/:;?3/'8-3'%48/9-56'%/<35456cM'(2'7?.10<6434'<5@'E2'#<1><5M'
A%/1""3.#5D&/?&-E"&F@@@&F#-"%#,-./#,0&6/#?"%"#1"&/#&43K,#1"3&G",%#.#5&!"1E#/0/5."D8&g<h<5M'
#"EE$*M'YTXP'E/0'PJJPM'002'XOOTX^J2'

NJ2 a*5'b5945/'73-:/..'8-3'7-.;456'<5@'&/;< T;<66456'%/<35456'bGj/:;.'<5@'$5;/63<;456'!-5;/5;.'
45;-'F464;<9'%4G3<34/.cM'E2'&<1<@/A<5M'E2'#<1><5'<5@'72'K4/.5/3M'A%/1""3.#5D&/?&-E"&
4*@@UF@@@&2%/#-."%D&.#&@3$1,-./#&6/#?"%"#1"M'T̂Y'Z-A/>G/3'PJJPM'L-.;-5M'&*EEM'^02'

NX2 a*5<9Dh456';1/'7/5/;3<;4-5'%/A/9'-8'K45@'<5@'71-;-A-9;<4:']/5/3<;4-5')/:15-9-64/.'45;-'
;1/']34@'ED.;/>'".456'<5'+884:4/5;'#/.-?3:/'79<55456'&/;1-@-9-6DcM 'Z2&2'&<34:<3'<5@'E2'
#<1><5M'A%/1(&a-E&F#-"%#,-./#,0&A/B"%&@#5.#""%.#5&6/#?"%"#1"&hFA@6&TVV:iM'PNTPY'Z-A/>G/3'
PJJIM'E$Z]*7b#+M'002'IOI TIOY2'
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NP2 a*5'+884:4/5;'#/.-?3:/'79<55456'&/;1-@-9-6D'$>09/>/5;/@'45'fDG34@'E-9<3 TK45@'7-C/3'
ED.;/>cM'Z--3'&<34:<3'<5@'E2'#<1><5M''A%/1""3.#5D&/?&-E"&'c-E&@$%/=",#&AE/-/K/0-,.1&*/0,%&
@#"%57&6/#?"%"#1"&,#3&@fE.J.-./#M'NTXX',?5/M'PJJHM'7<34.M'U#*Z!+M'N02'

NI2 a*'E;?@D'-8'7/38-3><5:/'<5@';1/'+:-5->4:'(<9?/'-8'F4.;34G?;/@'71-;-A-9;<4:'ED.;/>.cM'&2'
L-?h6?/5@<'<5@'E2'#<1><5M'A%/1(&F#-"%#,-./#,0&6/#?"%"#1"&/#&6/>>$#.1,-./#D8&6/>=$-"%&,#3&
A/B"%&hF666A_V`iM'&?.:<;M'b&*ZM'XHTX^'U/G'PJJOM'002'YYTXJI2'

NH2 a$5;/9946/5;'F4.;34G?;/@'*?;-5->-?.'7-C/3'ED.;/>.'Q$F*7ER'<5@';1/43'$>0<:;'-5'!34;4:<9'
+9/:;34:<9'%-<@.cM'&2'740<;;<5<.->0-35'<5@'E2'#<1><5M'A%/1(&2.%D-&F@@@&F#-"%#,-./#,0&
6/#?"%"#1"&/#&6%.-.1,0&F#?%,D-%$1-$%"&A%/-"1-./#M'F<3>.;<@;M']+#&*Z[M'I TH'Z-A/>G/3'PJJOM'
002'XJXTXJY2'

NO2 a$5;/9946/5;'F4.;34G?;/@'*?;-5->-?.'7-C/3'ED.;/>.'Q$F*7ERcM'E2'#<1><5M'&2'
740<;;<5<.->0-35'<5@'[2')/\9?M' A%/1('/?&-E"&F@@@&A/B"%&@#5.#""%.#5&*/1."-7&4##$,0&R"#"%,0&
O""-.#5 M')<>0<M'U9-34@<2',?5/'PHTPSM'PJJNM'S02'

N^2 a&?9;4T*6/5;'ED.;/>.'45'<'F4.;34G?;/@'E><3;']34@cM'E2'#<1><5M'&2'740<;;<5<.->0-35'<5@'
f2'U/3-h/M'F@@@&A/B"%&N&@#"%57&*/1."-7&A/B"%&*7D-">D&6/#?"%"#1"&N&@f=/D.-./#8&E/<;;9/M'
K< .1456;-5M'&<3:1'XOTXSM'PJJYM'^02'

NN2 a!1<99/56/.'-8'7f+('7/5/;3<;4-5';-';1/'#/.4@/5;4<9'F4.;34G?;4-5'Z/;C-3\cM'E2'E1<-M'&2'
740<;;<5<.->0-35'<5@'E2'#<1><5M'73-:2'F@@@&A/B"%&N&@#"%57&*/1."-7&4##$,0&R"#"%,0&
O""-.#58&!<96<3DM'!*Z*F*M',?9D'PSTIXM'PJJYM'^02'

NS2 a#/94<G494;D'L/5/84;.'-8'F4.;34G?;/@']/5/3<;4-5'<.'<'L<:\?0'E-?3:/cM'$2'K<.//>M'&2''
740<;;<5<.->0-35'<5@'E2'#<1><5M'73-:2'F@@@&A/B"%&N&@#"%57&*/1."-7&4##$,0&R"#"%,0&
O""-.#5 M'!<96<3DM'!*Z*F*M',?9D'PSTIXM'PJJYM'^02'

NY2 a*'U3<>/C-3\'8-3'*6/5; TG<./@'F/><5@'#/.0-5./';-'73- A4@/'#/./3A/.'Z/:/..<3D'8-3'f461'
%/A/9.'-8'K45@'7/5/;3<;4-5cM')<56'[4'<5@'E2'#<1><5M'73-:(&4D.,[A,1.?.1&A/B"%&N&@#"%57&
@#5.#""%.#5&6/#?"%"#1"8&!1/56@?M'!f$Z*M'PS TIX'&<3:1'PJXJM'O02&'

SJ2 c$>0<:;'-8')b"'#<;/.'-5'F4.;34G?;4-5'%-<@'E1<0/.'45'<'E><3;']34@'C4;1'7f+( '
7/5/;3<;4-5cM'E1/565<5'E1<-M')4<5.1?'k1<56M'&<54.<'740<;;<5<.->0-358'<5@'E<48?3'
#<1><5M'A%/1(&F@@@&!N<&6/#?"%"#1"8&Z/C'b39/<5.M'%*M'*0349'PJXJM'^'02'

  
Papers  in  Regional  Technical  Meetings  

X2 aF4.0<;:1'-8'Z?:9/<3'7-C/3'79<5;.cM'E2'#<1><5'<5@'%2'%2']346.GDM'A%/1(&/?&-E"&F@@@&
*/$-E",D-1/#M'K4994<>.G?36M'($#]$Z$* M'*0349'XYNNM'002'O^HTO^N2'

P2 a"./'-8'%45/<3'73-63<>>456'45']/5/3<;4-5'!-5;3-9cM'E2'#<1><5'<5@'%2'%2']346.GDM'
A%/1""3.#5D&/?&-E"&6/#-%/0&/?&A/B"%&*7D-">D&6/#?"%"#1"8&&)/V<.'*=&'"54A/3.4;DM''!-99/6/'
E;<;4-5M')+o*EM'&<3:1'XYNYM'002'T̂Y2'

I2 ab0;4>?>']/5/3<;4-5'E:1/@?9456'45'<5'+9/:;34:'";494;D'ED.;/>cM'E2'#<1><5M'F@@@&
H=-.>.P,-./#&<,7D&6/#?"%"#1"M'&:]499'"54A/3.4;DM'&-5;3/<9M'!*Z*F*M'PI TPO'&<D'XYNYM'P02'
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H2 a*'&<;1/><;4:<9'73-63<>>456')/:154d?/'8-3'"54;'!->>4;>/5;cM'E2 '#<1><5'<5@'%2'%2'
]346.GDM'A%/1(&/?&-E"&'T-E&4##$,0&*/$-E",D-"%#&*7>=/D.$>&/#&*7D-">&!E"/%7M''(436454<'L/<:1M'
(*M'&<D'XYSJM'002'PPSTPIP2'

O2 a)1/'$>0<:;'-8'F464;<9'!->0?;/3.'-5'+5/36D'&<5<6/>/5;cM'#2'L1<;5<6<3M'E2'#<1><5'<5@'%2'
%2']346.GDM'A%/1(&/?&-E"&':-E&*/$-E",D-"%#&*7>=/D.$>&/#&*7D-">&!E"/%78'U%b#$F* M'&<3:1M'XYSXM'
002'$$$T* THN'TT'$$$T* T̂ X2'

^2 a*'&4:3-03-:/..-3'L<./@'F/><5@'U-3/:<.;456')/:154d?/'8-3'+5/36D'&<5<6/>/5;Mc'#2'
L1<;5<6<3M'E2'#<1><5'<5@'%2'%2']346.GDM'A%/1""3.#5D&/?&F@@@&*/$-E",D-1/#M'U%b#$F* M'*0349'
XYSPM'002'HSXTHSH2'

N2 a*'&/;1-@'-8'734-34;4/.'*0094/@';-'+9/:;34:'";494;D'79<55456M'4#,07-.1&!"1E#.l$"D&?/%&@#"%57M'
,?5/'XYSI2'

S2 a*0094:<;4-5'-8'&?9;403-:/..456';-'7-C/3'ED.;/>.'73-G9/>.Mc'#2'#<><5<;1<5M'E2'#<1><5'
<5@'%2'%2']346.GDM'A%/1""3.#5D&/?&-E"&';-E&*/$-E",D-"%#&*7>=/D.$>&/#&*7D-">&!E"/%7M''
L9<:\.G?36M'(*M'*0349'XYSPM'002'IJXTIJH2'

Y2 ab0;4><9'7-C/3'U9-C'".456'<']/5/3<9'Z-5945/<3'73-63<>>456'7<:\<6/cM'#2'&2'Z/9>.M'E2'
#<1><5'<5@'%2'%2']346.GDM'A%/1""3.#5D&/?&-E"&'^-E&*/$-E",D-"%#&*7>=/D.$>&/#&*7D-">&!E"/%78'
*? G?35M'*%M'&<3:1'XYSOM'002'X^HTX^N2'

XJ2 a%<36/'E:<9/'7/3.-5<9'!->0?;/3'"./'45'+9/:;34:<9'+5645//3456'+@?:<;4-5cM'#2'b2'!9<?.M'U2'!2'
L3-:\1?3.;M'E2'#<1><5M'K2'%2'E;?;h><5'<5@',2']2')3-5;M'A%/1(&F@@@&*/$-E",D-1/#M'#<9/461M'
Z2!2M'*0349'XYSOM'002'XSTPX2'

XX2 a+A<9?<;4-5'-8'71-;-A-9;<4:']/5/3<;4-5'*0094:<;4-5'45'<'%<36/'+9/:;34:'";494;D'ED.;/>cM'&2'
*2'g1<99<;'<5@'E2'#<1><5M'A%/1(&F@@@&*/$-E",D-1/#M'#4:1>-5@M'(*M'&<3:1'XYS^M'002'^OT̂ S2'

XP2 a*0094:<;4-5'-8'g5-C9/@6/'L<./@'*96-34;1>.'45'+9/:;34:'";494;D'%-<@'U-3/:<.;456cM'#2'
L1<;5<6<3'<5@'E2'#<1><5M'.J.3M'002'^JT̂ H2'

XI2 a*'&4:3-:->0?;/3'&-@/9'8-3'71-;-A-9;<4:'+5/36D'ED.;/>'7/38-3><5:/'*5<9D.4.cM'f2'
&<3<;1/'<5@'E2'#<1><5M'.J.3M'002'XSPTXS^2'

XH2 a+V0/3;'ED.;/>.'<5@')1/43'*0094:<;4-5.'45'+5/36D'&<5<6/>/5;cM'&2'U2'L<G<'<5@'E2'
#<1><5M'.J.3M'002'XSNTXYX2'

XO2 a*'&/;1-@';-'+.;4><;/';1/'#/94<G494;D'-8'+V0/3;',?@6>/5;cM']2'E13/.;1<'<5@'E2'#<1><5M'
A%/1(&F@@@&*/$-E",D-1/#M'!-9?>G4<M'E2'!*#b%$Z*M'*0349'XYSYM'A-92'XM'002'XOPTXON2'

X^2 a$5;/63<;4-5'-8'!?.;->/3 T-C5/@']/5/3<;4-5'45;-';1/'+9/:;34:'";494;D'%-<@'F4.0 <;:1456'
)/:154d?/cM'&2'L-?h6?/5@<'<5@'E2'#<1><5M'.J.3M'A-92'PM'XYSYM'002'SXHTSXY2'

XN2 aF/.465'<5@'$>09/>/5;<;4-5'-8'<5'+V0/3;'ED.;/>'8-3'F<;<'E<54;D'!1/:\456cM'E2'%<1-?<3'<5@'
E2'#<1><5M'.J.3M'XYSYM'A-92'XM'002'XH^TXOX2'

XS2 a*0094:<;4-5'-8'f461'#/.-9?;4-5'$5.-9<;4- 5'F<;<'8-3'71-;-A-9;<4:'ED.;/>'F/.465'*5<9D.4.cM'
,2',-:\/99' ' <5@'E2'#<1><5M'.J.3M'XYSYM'A-92'IM'002'XHIJTXHIO2'
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XY2 a*0094:<;4-5'-8'<'#?9/ TL<./@')/:154d?/';-'K//\9D'%-<@'U-3/:<.;cM'E2'#<1><5'<5@'$2'
&-613<>M'.J.3M'XYSYM'A-92'XM'002'ISJTISO2'

'
Formal  Reports  Circulated  by  State  or  Federal  Government  Agencies  

X2 $..?/.'45';1/'U?;?3/'E?009D'-8'+9/:;34:4;D';-';1/'Z-3;1/<.; M'72'&2'&/4/3M')2'f2'&:!-D'<5@'E2'
#<1><5M'L3--XE,K"#&+,-./#,0&G,J/%,-/%7M'Z/C'[-3\M'LZ% TOJOOIM',?5/'XYN^M'XXH'02'

P2 73/94>45<3D'*../..>/5;'-8'<'fD0-;1/;4: <9'Z?:9/<3'+5/36D'!/5;/3'45'Z/C',/3./D M'72'U2'
7<9>/@-M'72'&2'&/D/3M'E2'#<1><5M',2'E2'&?5.-5'/;2'<92M&Q%//XE,K"#&+,-./#,0&G,J/%,-/%7M'LZ%T
OJH^OM'Z-A/>G/3'XYNOM'HPI'02'

I2 &-@/9456'<5@'*5<9D.4.'-8'7-C/3'73-:/..456'ED.;/>.'Q&*77ERM 'U45<9'#/0-3;M'(-9.2'$'<5@'$$M'
U2'!2'%//M'E2'#<1><5M'#2'*2'!<3;/3M'!2'f2'K?M'[2'[?'<5@'#2'!1<56M'+,-./#,0&4"%/#,$-.1D&N&
*=,1"&43>.#.D-%,-./#M'+4*4 '!# TX^OOISM'F/:/>G/3M'XYSJM'OOJ'02'

H2 F4.;34G?;4-5'ED.;/>'E4>?9<;-3M'g2'*2'L<13<>4M'f2'g43\1<>'<5@'E2'#<1><5M'M"-&A%/=$0D./#&
G,J/%,-/%7M'7<.<@/5<M'!*M',7%TS T̂HXM'Fb+i+)'PYINPT̂ M'*?6?.;'XYS^M'I^'02'

O2 *'E;?@D'-8';1/'+:-5->4:'$>0<:;'-8'b0/3<;456'71-;-A-9;<4:'ED.;/>.'45';1/'+9/:;34:'";494;D'
]34@M'E2'#<1><5M'*,#3.,&+,-./#,0&G,J/%,-/%7M'E*ZFSSTNJHIM'&<3:1'XYSYM'YI'02'

^2 $>03-A456'(436454<_.'*;;3<:;4A/5/..'8-3'f461')/:15-9-6D'$5@?.;34/. cM'U45<9'3/0-3;'-8';1/'!$)'
)<.\'U-3:/'-5'+9/:;34:'7-C/3'8-3'(436454<_.'f461')/:15-9-6D'$5@?.;3DM' 6"#-"%&?/%&F##/K,-.K"&
!"1E#/0/57M'(436454<M'E<48?3'#<1><5'<5@',-15'L466/3M'b:;-G/3'PJJXM'XJX02'

  
Company  or  University  Reports,  Discussion  of  Papers  

X2 *5<9D;4:<9'$5A/.;46<;4-5'-8'EC4;:1456'#/6?9<;-3'7-C/3'E?009D'7/38-3><5:/.'8-3'*@A<5:/@'
*A4-54:. M'(-9.2'$'='$$M'U45<9'#/0-3;M'+,K,0&4K./#.1D&6"#-"%M')(*(&+,K7 M'U2'!2'%//M'E2'#<1><5M'F2'
[2'!1/5M'E2'!145'<5@')2'%//2'/;2'<92M'F/:/>G/3'XYSXM'!-5;3<:;'Z-2'ZJJX^I TSJT! TJIHXM'IHN'02'

P2 *5'+5/36D'&<5<6/>/5;'ED.;/>'8-3'(436454<'$5@?.;34/. M'U45<9'#/0-3;M'9.%5.#.,&A/07-"1E#.1&
F#D-.-$-"&,#3&*-,-"&)#.K"%D.-7M'%2'%2']346.GDM'E2'#<1><5'<5@'#2'L1<;5<6<3M',?5/'XYSPM'IHS'02'

I2 $>0<:;'-8'F4.0/3./@']/5/3<;4-5'<5@'E;-3< 6/'-5';1/'b0/3<;4-5'<5@']/5/3<;4-5'+V0<5.4-5'
79<5.'-8';1/'!<3-945<'7-C/3'<5@'%461;'!->0<5D M'U45<9'#/0-3;M'6,%/0.#,&A/B"%&,#3&G.5E-&
6/>=,#78 '#<9/461M'Z!M'E2'#<1><5M'b:;-G/3'XYSPM'XJI'02'

H2 +9/:;34:<9'+5/36D'83->'#/5/C<G9/'#/.-?3:/.'45'(436454< M'E2'#<1><5'<5@'L2'f2'!1-C@1?3DM'
9.%5.#.,&A/07-"1E#.1&F#D-.-$-"&,#3&*-,-"&)#.K"%D.-7M',?5/'XYSHM'XPO'02'

O2 $>0<:;'-8'+5/36D'&<5<6/>/5;'-5';1/'!-5.?>/3.'-8'+9/:;34:'+5/36D'45'(436454< M'#2'
L1<;5<6<3M'E2'#<1><5M'%2']346.GD'<5@'U2'L3-:\1?3.;M'9.%5.#.,&A/07-"1E#.1&F#D-.-$-"&,#3&*-,-"&
)#.K"%D.-7M',?5/'XYSHM'XXH'02'

^2 *'&/;1-@-9-6D'8-3'*../..456'E><99'E:<9/'E-?3:/.'-8'+9/:;34:'+5/36D'45'L<569<@/.1 M'E2'
#<1><5M'U45<9'3/0-3;M'+,-./#,0&*1."#1"&2/$#3,-./#M']3<5;'Z-2'$Z) TSPJJHSIM'U/G3?<3D'XYSOM'YX'
02'
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N2 !<0<:4;D'<5@'+5/36D'(<9?/'83->'71-;-A-9;<4 :'ED.;/>.'45';1/'!<3-945<'7-C/3'<5@'%461;'
E/3A4:/'*3/< M'E2'#<1><5M'U45<9'3/0-3;M'6,%/0.#,&A/B"%&,#3&G.5E-&6/>=,#7M'Z-A/>G/3'XYSOM'YP'
02'

S2 )1/'*5<9D.4.'<5@'+A<9?<;4-5'-8'!-6/5/3<;4-5'8-3'E?009D456'+9/:;34:4;DM'(-9.2'$'='$$M'L2'f2'
!1-C@1?3D'<5@''E2'#<1><5M'U45<9'#/0-3;M'9.%5.#.,&A/07-"1E#.1&F#D-.-$-"&,#3&*-,-"&)#.K"%D.-7M'
&<D'XYS^M'XNJ'02'

Y2 )1/'*5<9D.4.M'+A<9?<;4-5'<5@'$>09/>/5;<;4-5'-8'%-<@'&<5<6/>/5;'E;3<;/64/. M'#2'L1<;5<6<3'
<5@'E2'#<1><5M'(-9.2'$'='$$M'U45<9'#/0-3;M'9.%5.#.,&A/07-"1E#.1&F#D-.-$-"&,#3&*-,-"&)#.K(M'&<D'
XYS^M'IHJ'02'

XJ2 F/.465'<5@'$>09/>/5;<;4-5'-8'<'E1-3;')/3>'%-<@'U-3/:<.;456'ED.;/> M'E2'#<1><5M'/;2'<92M'
U45<9'#/0-3;M'H03&</>.#./#&@0"1-%.1&6//="%,-.K"M'b:;-G/3'XYS^M'X^^'02'

XX2 E-9<3' F<;<' !-99/:;4-5' <5@' *5<9D.4.' 8-3' ;1/' ($E)*' U<:494;DM' (-92' $M' U45<9' #/0-3;M' E<48?3'
#<1><5M'9.%5.#.,&A/B"%M'F/:/>G/3'XYSNM'YX'02'

XP2 l?<5;484:<;4-5' -8' $5;/33/9<;4-5.140.' *>-56' +9/:;34:4;D' E?009D' ED.;/>' 79<55456' !34;/34<M'
U45<9' #/0-3;M' E<48?3' #<1><5M' .?G>4;;/@' ;-')(*(& 45"#17& ?/%& F#-"%#,-./#,0& <"K"0/=>"#-M' *0349'
XYSSM'NI'02'

XI2 *'!->0<3<; 4A/'E;?@D'-8'E4569/'!3D.;<9'<5@'7-9D:3D.;<9945/'7('&-@?9/'7/38-3><5:/.'"5@/3'
F4A/3./ ' E\D' !-5@4;4-5. M' U45<9' #/0-3;M' E<48?3' #<1><5M' .?G>4;;/@' ;-'9.%5.#.,& A/B"%M'
F/:/>G/3'XYSSM'SH'02'

XH2 E-9<3'F<;<'!-99/:;4-5'<5@'*5<9D.4.'8-3';1/'($E)*'U<:494;DM'U45<9'#/0-3;M'(-92'PM'E<48?3'
#<1><5M'.?G>4;;/@';-'9.%5.#.,&A/B"%M'F/:/>G/3'XYSSM'XIH'02'

XO2 *5'+V0/3;'ED.;/>'L<./@'+5/36DiF/><5@'!-5./3A<;4-5'&-@/9'8-3'L?9\'+9/:;34:4;D'
!-5.?>/3. M'U45<9'#/0-3;M'E<48?3'#<1><5M'.?G>4;;/@';-'9.%5.#.,&6"#-"%&?/%&6/,0&,#3&@#"%57&
C"D",%1EM'&<3:1'XYYJM'NJ02'

X^2 U-3/:<.;456'<5@'*5<9D.4.'-8'71-;-A-9;<4:'7-C/3'<5@'<5'$5;/63<;/@'%-<@'&<5<6/>/5;'
E4>?9<;-3M'U45<9'#/0-3;M'E<48?3'#<1><5M'.?G>4;;/@';-'6"#-"%&?/%&F##/K,-.K"&!"1E#/0/57M'
F/:/>G/3'XYYJM'XJN02'

XN2 +V0/3;'ED.;/>.'45'7-C/3'ED.;/>'79<55456'<5@'+5645//3456 M''U45<9'#/0-3;M'E<48?3'#<1><5M'
@0"1-%.1&A/B"%&C"D",%1E&F#D-.-$-"M'#/./<3:1'73-j/:;'PHNI THXM',<5?<3D'XYYXM'SO'02'

XS2 *5'$51/3/5;9D'"0@<;<G9/'b5 T945/'%-<@'U-3/:<.;456')/:154d?/ M'U45<9'#/0-3;M'E<48?3'#<1><5M'
+,-./#,0&*1."#1"&2/$#3,-./#M']3<5;'Z-2'YJXHIIXM',?5/'XYYXM'YP02'

XY2 *$' 45' +9/:;34:' 7-C/3' ED.;/>.' T' *' E?3A/D' -8' ;1/' ,<0<5/./' $5@?.;3D M' U45<9' #/0-3;M' E<48?3'
#<1><5M'+,-./#,0&*1."#1"&2/$#3,-./#M']3<5;'Z-2'YJXNNYYM'E/0;/>G/3'XYYXM'XXS02'

PJ2 *' !-5;/V;'L<./@'F<;<'E<54;D' !1/:\456'*96-34;1>'<5@'4;.'$>09/>/5;<;4-5 M'U45<9'#/0-3;M'E2'
#<1><5' <5@' E2' %<1-?<3M' .?G>4;;/@' ;-'4>"%.1,#& A$J0.1& A/B"%& 4DD/1.,-./#& ,#3& 6"#-"%& ?/%&
F##/K,-.K"&!"1E#/0/57M'U/G3?<3D'XYYPM'OJ'02'

PX2 *5'$51/3/5;9D'"0@<;<G9/'b5 T%45/'U-3/:<.;456')/:154d?/ M'U45<9'#/0-3;M'.?G>4;;/@';-'
+,-./#,0&*1."#1"&2/$#3,-./#M',?9D'XYYIM'YP02'
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PP2 *'E;?@D'-8';1/'+:-5->4:'$>0<:;'-8'$5;/63<;456'71-;-A-9;<4:.'C4;1'!-5A/5;4-5<9'+9/:;34:'
";494;D'b0/3<;4-5M'845<9'3/0-3;M'.?G>4;;/@';-'*,#3.,&+,-./#,0&G,J/%,-/%."D':-5;3<:;'5-2'EU^HIPT
!EM',<5?<3D'XYYHM'XOY'02'

PI2 *'U3<>/C-3\' ;-'E;?@D';1/'$>0<:;'-8'FE&'*:;4-5. ' -5';1/')+7!b'ED.;/>'!<0<:4;D'Z//@. M'
845<9' 3/0-3;' .?G>4;;/@' ;-' "ET,<0<5' 73-63<>M'+,-./#,0& *1."#1"& 2/$#3,-./#M' 63<5;' 5-2' $Z)T
YPJXYJHM'*?6?.;'XYYHM'^P'02''

PH2 (436454<'E;<;/'*6/5:D'E-9<3'ED.;/>'&-54;-3456'<5@'+A<9?<;4-5B'U45<9')/:154:<9'#/0-3;M',-15'
#<5@-901M'L-G'E:1?G/3;M'E<48?3'#<1><5'<5@'[-5</9')/\9?M'9.%5.#.,&<"=,%->"#-&/?&O.#"D8&
O.#"%,0D&,#3&@#"%57M'#4:1>-5@M'(*M'&<D'XYYOM'PON'02'

PO2 F/A/9-0>/5;'-8'<'73-;-;D0/'F<;<G<./'<5@'F/:4.4-5'E?00-3;'ED.;/>'8-3'&<5<6/>/5;'-8';1/'
+& TOJ')/:15-9-6D'F/A/9-0>/5;'73-63<> M'U45<9'#/0-3;M'%2',2'&--3/M'E2'#<1><5'<5@')2'g2'
E/5M'I,D-"&A/0.17&F#D-.-$-"M'Z-A2'XYY^M'POJ'02'

P^2 F/.465'<5@'E;?@D'-8'<5'*96-34;1>';-'+A<9?<;/';1/'!-.;'-8'7-C/3'l?<94;D'<5@'K1///9/@'
7-C/3'"5@/3'(<3D456'E;<;/.'-8';1/'7-C/3'ED.;/> M'U45<9'#/0-3;M'E2'#<1><5M',2'7<5M'[2')/\9?'
<5@'',2'g-@<M'!/X7/&@0"1-%.1&A/B"%&6/>=,#78&M,=,#M''*?62'XYYSM'PJJ'02'

PN2 (436454<'!/5;/3'8-3'+5/36D')/:15-9-6D'$55-A<;4-5 M'U45<9'3/0-3;'.?G>4;;/@';-';1/'6"#-"%&?/%&
F##/K,-.K"&!"1E#/0/57M'(436454<M'-5':->09/;4-5'-8'<'-5/TD/<3'8/<.4G494;D'.;?@D';-'/V09-3/';1/'
G/5/84;.'-8'<5'/5/36D';/:15-9-6D'455-A<;4-5':/5;/3'45'(436454<M'&<3:1'PJJJM'XOJ02'

PS2 ]/5/3<;4-5'<5@'"./'-8'+9/:;34:4;D'<5@')1/43'$>0<:;.'-5';1/'+5A43-5>/5; M'U45<9'3/0-3;'
.?G>4;;/@';-';1/' )*&+,-./#,0&*1."#1"&2/$#3,-./# '-5':->09/;4-5'-8'<'8-?3 TD/<3':-99<G-3<;4A/'
.;?@D'C4;1';1/'"54A/3.4;D'-8')/:15-9-6D'&*%*[E$*M'&<D'PJJJM'XJO02 '

PY2 $>03-A456'(436454<_.'*;;3<:;4A/5/..'8-3'f461 T)/:15-9-6D'$5@?.;34/. M'U45<9'3/0-3;'.?G>4;;/@'
;-';1/' 6"#-"%&?/%&F##/K,-.K"&!"1E#/0/57M'(436454<M'-5':->09/;4-5'-8'<'-5/TD/<3'.;?@D';-'/V09-3/'
;1/'6<0.'<5@'-00-3;?54;4/.'8-3'4583<.;3?:;?3/'@/A/9-0>/5;'8-3'/:-5->4:'@/A/9-0>/5;M'
b:;-G/3'PJJXM'SS02'

IJ2 F464;<9'%4G3<3D'Z/;C-3\'8-3'+5645//3456'<5@')/:15-9-6DM'U45<9'3/0-3;'.?G>4;;/@';-';1/')*&
+,-./#,0&*1."#1"&2/$#3,-./#&-5':->09/;4-5'-8'<';C- TD/<3':-99<G-3<;4A/'03-j/:;'C4;1';1/'
$5.;4;?;/'-8'+9/:;34:<9'<5@'+9/:;3-54:.'+5645//3.M';1/'*>/34:<5'E-:4/;D'8-3'+5645//3456'
+@?:<;4-5M'<5@';1/'$-C<'E;<;/'"54A/3.4;DM'ZEU']3<5;'Z-2'F"+TJJSOSHYM'&<D'PJJIM'XHO02'

IX2 F4.:?..4-5';-M'a)1/'$5;3-@?:;4-5'-8'Z-5 T@4.0<;:1<G9/')/:15-9-64/.'<.'F/:4.4-5'(<34<G9/.'45'
%-56T)/3>']/5/3<;4-5'+V0<5.4-5'&-@/9.Mc' F@@@&!%,#D,1-./#D&/#&A/B"%&4==,%,-$D&,#3&
*7D-">D8&(-92'7*E TXJXM'Z-2'SM'*?6?.;'XYSPM'002'P^^^2'

  
TEACHING  ACTIVITIES  

)<?61;'XO'@488/3/5;'?5@/363<@?<;/'<5@'63<@?<;/'9/A/9':-?3./.'-5'/5/36DM'0-C/3M':->0?;/3'
<0094:<;4-5.M'/;:2'45'-A/3'IJ'D/<3.'<;')/V<.'*=&'"54A/3.4;D'<5@'(436454<')/:12 '

'
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Development  of  Teaching  Methods,  Tools  &  Materials  

X2 a&4:3-:->0?;/3'L<./@'$5.;3?:;4-5<9'*4@'8-3'!-?3./.'45'+5/36D'ED.;/>.cM' G",%#.#5&C"D/$%1"&
6"#-"%M'(436454<')/:1M'E?>>/3'U<:?9;D'U/99-CM'XYSI2'

P2 'a*9;/35<;/'+5/36D'ED.;/>.cM'<'K/G'G<./@'./54-3i63<@?<;/':-?3./'@/94A/3/@'
<.D5:13-5-?.9D2'E03456'PJJJM'PJJXM'PJJPM'PJJIM'PJJHM'PJJO2''

I2 'a+9/:;34:<9'+5/36D'<5@'+5A43-5>/5;<9'ED.;/>.cM'<'K/G'G<./@'63<@?<;/':-?3./'@/94A/3/@'
<.D5:13-5-?.9D2''U<99'PJJXM'PJJPM'PJJIM'PJJH2'

'
Course  Development  

X2 ++'^IJJB'' ' b0;4>4h<;4-5'&/;1-@-9-64/.'45'7-C/3'*00<3<;?.'<5@'ED.;/>.2 '
P2 ++'OI^HB' +9/:;34:'+5/36D'<5@'+5A43-5>/5;<9'ED.;/>.'' ' '
I2 ++'OIXHB'''' 7-C/3'ED.;/>'b0/3<;4-5'<5@'!-5;3-9 '
H2 ++'OIPHB'''' 7-C/3 'ED.;/>'79<55456'
O2 ++'HYSJB'''' g5-C9/@6/ TL<./@'ED.;/>. '
^2 ++'HI^HB'''' *9;/35<;4A/'+5/36D'ED.;/>. '
N2 ++'OI^HB' +9/:;34:'+5/36D'<5@'+5A43-5>/5;<9'ED.;/>. '
S2 ++'PS^HB' +9/:;34:<9'+5/36D'<5@']9-G<9'+5A43-5>/5;'

  
CONSULTING  

L?35.143/'F<>'fD@3-/9/:;34:'73-j/:; '
K--@.;-:\M'(436 454<'
7/34-@B''E/0;/>G/3'XYSJ'T',?5/'XYSX'
)-04:B''+9/:;34:<9'6/5/3<;-3'<5@':-5;3-9.'8-3';C-'POJ'\K'1D@3- T;?3G45/.2'
'
F/9;<'*..-:4<;/. '
#4:1>-5@M'(436454<'
7/34-@B''U/G3?<3DM'XYSP'
)-04:B'''73/94>45<3D'8/<.4G494;D'.;?@D';-'<../..';1/'0-;/5;4<9'8-3'C45@';?3G45/'6/5/3<;-3.' '
5/<3'#-<5-\/'<430-3;2 '
'
b9@'F->454-5'+9/:;34:'!--0/3<;4A/ '
#4:1>-5@M'(436454<'
7/34-@B'',?9DT*?6?.;M'XYSO'
)-04:B'''K/<;1/3'<5@'9-<@'@<;<'3/@?:;4-5'8-3'@/;/3>45456';1/':-33/9<;4-52'
'
"54;/@'Z<;4-5.'F/A/9-0>/5;'73-63<> '
*@@4.'*G<G<M'+;14-04<'
7/34-@B''F/:/>G/3'XYS^' T',<5?<3D'XYSN'
#/.0-5.4G494;DB'''&4:3-:->0?;/3'E0/:4<94.;'
'
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*.4<5'F/A/9-0>/5;'L<5\' T'E+!$F '
7<9/>G<56M'$5@-5/.4<'
7/34-@B''&<D'T',?5/'XYSY'
#/.0-5.4G494;DB''E/54-3'+5/36D'E0/:4<94.;'
'
&-G49'E-9<3'+5/36D'!-30-3<;4-5'
L499/34:<M'&<..<:1?./;;.'
7/34-@B''*?6?.;'XYSY'
)-04:B'''71-;-A-9;<4:.'<.'<'634@T45;/3<:;4A/'/5/36D'.-?3:/2 '
'
+9/:;34:'7-C/3'#/./<3:1'$5.;4;?;/ '
7<9-'*9;-M'!<948-354<'
7/34-@B'',<5?<3D'XYYJ';-',<5?<3D'XYYX'
)-04:B'''E?3A/D'-8'/V0/3;'.D.;/>'<0094:<;4-5.'45'0-C/3'.D.;/>.2 '
'
"E*$F' ` 'Z/C'F/914M'$5@4<'
7/34-@B'*?6?.;';-'b:;-G/3'PJJJ '
)-04:B']3//51-?./']<.'7-99?;4-5'73/A/5;4-5'Q]+7R'73-j/:;' ` '!94><;/'!1<56/'E?009/>/5; '
'
)1/'K-39@'L<5\' ` '*834:<'+5/36D'E/:;4-5M'K<.1456;-5M'F! '
7/34-@B'&<D';-',?5/'PJJY'
)-04:B'+9/:;34:'7-C/3'ED.;/>'79<55456 '
'
'

SERVICE  ACTIVITIES  
Service  to  the  University  

6<%"-.'"#<(#*$(42&8+-%.(6*C'*%%.'*C(O%8#.-&%*-  
'

X2 !"##$!"%"&'!b&&$))++M'&/>G/3' T'XYSH'T'XYSN2'

P2 *K*#FE'!b&&$))++M'&/>G/3' T'XYSH'T'XYSO2'

I2 7!')*Eg'Ub#!+M'&/>G/3' T'XYSH'T'XYSO2'

H2 ]#*F"*)+'!b&&$))++M'&/>G/3' T'XYSX'` 'XYSHM'XYYYTPJJX2'

O2 F+7)2 'f+*F'E+*#!f'!b&&$))++M'&/>G/3' T'XYSY'T'YJ2'

^2 7bK+#'!b&&$))++M'&/>G/3' T'E/0;2'XYNY';-'03/./5;2'

N2 7bK+#'!b&&$))++M'!1<43><5' T'E/0;2'XYSN';-'*?62'XYYJ2'

S2 !"##$!"%"&'#+($+K'!b&&$))++M'&/>G/3' T'XYYJ'T'XYYX2'

Y2 ]#*F"*)+'!b&&$))++M'!1<43><5' T'*?62'XYYX';-'*?62'XYYO2'

XJ2 +o+! ")$(+'!b&&$))++M'&/>G/3' T'E/0;2'XYSY';-'&<D'XYYIM'XYYOTY '̂

XX2 7#b&b)$bZ'=')+Z"#+'!b&&$))++M'&/>G/3' T'XYSY'T'YJM'XYYX'` 'YPM'PJJJTJX'

XP2 7#b&b)$bZ'=')+Z"#+'!b&&$))++M'!1<43><5' T'XYYITYHM'XYYHTYOM'XYYOTY '̂

XI2 +!+'E+*#!f'!b&&$))++M'&/>G/3' ` 'PJJY2'
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(
42<<%C%(2G(6*C'*%%.'*C(

X2 +Z($#bZ&+Z)*%'Q]#++ZR'+Z]$Z++#$Z]'!b&&$))++M'&/>G/3' T'YITY^'''

P2 +Z]$Z++#$Z]']#*F"*)+'!f*$#E'!b&&$))++M'&/>G/3' T'XYYITYHM'XYYHTYO'

I2 U*!"%)['+(*%"*)$bZ'#+K*#F'E)#"!)"#+'!b&&$))++M'&/>G/3' T'XYYHTYO'

'
F*'3%.,'-/ (

X2 #+($+K'!b&&$))++M'(*'!/5;/3'8-3'!-<9'='+5/36D'#/./< 3:1M'&/>G/3' ` 'XYSSTSY2'

T( Kb#%F'K*)!f'E)++#$Z]'!b&&$))++M'&/>G/3' T'XYYITYH2&

I2 +Z($#bZ&+Z)*%'%$)+#*!['Kb#g$Z]']#b"7M'&/>G/3' T'XYYHTYO'

H2 "Z$(+#E$)['E+Z*)+M'E/5<;-3'83->'!-99/6/'-8'+5645//3456M',?9'YH' T',?5'Y^2'

O2 ]#*F"*)+'E7+!$*%$k*) $bZ'!b&&$))++ M'&/>G/3' ` 'XYYOTXYYS2'

^2 !bb#F$Z*)$Z]'!b"Z!$%'Ub#'($#]$Z$*')+!fM'Z-3;1/35'(436454<M'&/>G/3' ` 'PJJP'T'

N2 !b"Z!$%'Ub#'#+E+*#!f'F+(+%b7&+Z)M'Z-3;1/35'(436454<M'&/>G/3' ` 'PJJP'̀ ''

S2 F+*Z'E+*#!f'!b&&$))++M'!-99/6/'-8'+5645//3456M'&/>G/3M'PJJP TJI2' '

  
SERVICE  TO  THE  PROFESSION  
;#8%.0522@(9%3'%:'*C(
&

1. *>/34:<5'E-9<3'+5/36D'E-:4/;DM'XYSP2'

2. $+++'$5;/35<;4-5<9'!-58/3/5:/'-5'!->0?;/3.'<5@'*0094:<;4-5.M'L/4j456'!145<M'E/0'XYSI2 '

3. 73/5;4:/ Tf<99'7?G94.1/3.M'Z/C'[-3\M'XYSI'T'XYSS2'

4. $+++')3<5.<:;4-5.'-5'7-C/3'ED.;/>.M'XYSH T'

5. $+++'E-?;1/<.;:-5'eS^M'#4:1>-5@M'(436454<M'F/:/>G/3'XYSO2'

6. $5;/35<;4-5<9',-?35<9'-8'+5/36D'ED.;/>.M'XYSO'T'XYSY2'

7. $5;/35<;4-5<9',-?35<9'-8'73-@?:;4-5'#/./<3:1M'XYS^'T'XYYX2'

8. +9./A4/3'E:4/5:/'7?G94.1456'!-2M'Z/C'[-3\M'XYS^'T'XYYP2'

9. ,-?35<9'-8'E-9<3'+5/36D'+5645//3456M'*E&+M'F/:/>G/3'XYS^'T'XYYP2'

10. $+++')3<5.<:;4-5.'-5'+5/36D'!-5A/3.4-5M'XYS^ T'

11. $5;/35<;4-5<9',-?35<9'-8'+5/36D'#/./<3:1M'XYSNT'

12. $5;/35<;4-5<9',-?35<9'-8'*003-V4><;/'#/<.-5456M'U/G3?<3D'XYYJ'T'F/:'XYYI2'

13. $+++')3<5.<:;4-5.'-5'ED.;/>.M'&<5'<5@'!DG/35/;4:.M'b:;'XYYX T'F/:'XYYI2'

14. !<5<@4<5'+9/:;34:<9'<5@'!->0?;/3'+5645//3456',-?35<9M'U/G3?<3D'XYYXT'

15. $5;/35<;4-5<9',-?35<9'-8'+9/:;34:'7-C/3'<5@'+5/36D'ED.;/>.M'b:;-G/3'XYYXT'

16. $+++')3<5.<:;4-5.'-5'*/3-.0<:/'<5@'+9/:;3-54:'ED.;/>.M'*03'XYYP' T'F/:'XYYI2'

17. 73-://@456.'-8';1/'$+++M'*0349'XYYP'T'F/:'PJJI2 '

18. +9/:;34:'7-C/3'ED.;/>.'#/./<3:1M'XYYP T'
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19. +9/:;34:<9'7-C/3'<5@'+5/36D'ED.;/>.M'XYYIT'

20. $5;/35<;4-5<9',-?35<9'-8'*0094/@'+V0/3;'ED.;/>.M'Z-A/>G/3'XYYIT'

21. 7-C/3'ED.;/>.'!->0?;<;4-5'!-58/3/5:/M'7-3;?6<9M'XYYO TY^2'

22. $++'73-://@456.M',?9D'XYYOT'

23. !<>G34@6/'"54A/3.4;D'73/..M'XYY^'

24. $+++'73/..'L--\.M'XYY^ '

25. +9/:;34:'7-C/3'!->0-5/5;.'<5@'ED.;/>.M'XYYS T'

26. $+++')3<5.<:;4-5.'-5'&4:3-C<A/')1/-3D'<5@')/:154d?/.M'PJJJ2 '


