# OO# ,2#1& .#, A
28# 5-0*"al *# "', % .3

H#, #1111 --)1
3'*2 7 11'#,2'121A $-C

3,900 116,000 120M

154  TOP 1% 12.2%




&KDSWHU

'V $'+' D 6WUHVV 5HODWHG 'LVRUGHU"
'K\ OHGLWDWLRQ &DQ +HOS

6DULQD - *URVVZDOG

$GGLWLRQDO LQIRUPDWLRQ LV DYDLODEOH DW WKH HQG RI WKH FKDSWF

KWWS G[ GRL RUJ

Wil —e> o7 Ee’"—

1’ele'Z1-"0el1E ——"—1—772>"<Z2'SY’ " >Sele’ ™ >¢Z51 ¢1E o' ""elyW
—"eelZjeZ—0’'YZetleeZe'Ze1E oo ""ele' @™yl —1loe™’eZ1 0171
s'ee7 —1S<"ze1 01S1ES7eZ1‘Scel —"¢1<Z7Z—1EeZS>e¢1'eZ—e'e"7
Sc—">-Se¢' e’ 7edlee>7Ee72>Sele'ee757 —EZe1 —1¢2Z1<>S"—d1e " "e1Ses’
eSE*">e1-S¢1<Z1™¢e' e e ESel1E >>7Z¢SeZele"1¢'Z1e¢t-—Me"_e1
Z@eSco 221852 1S1ESZzeZi

SEe">001¢'Se1'SYZ1<Z7Z—1"eZ—e"e'Zele”1'—E>7ZS0eZ1e'Z1>' 0”171 1
’>e'1 7' 031 ™ 3,1 _Se75—Se1'ZSee'dLI™ Y Z5¢¢31S—21-SeZ>—Se1E’+S:
"1 -S¢1cZ1e’ee’ EZoele 1o’ —e1S17—"e¢ —el1>7¢Se’ " —*""™MIS_"—ele'Ze
“ele'Z@eZl1oe 7S  —1™eSEZlR'e— ¢ ES—e1™' ¢’ e e ESeJLS—e1™
oZYZe" ™' _ele7e7@1S—eler” —elE" o

“R1E 'S™eZ>1 eelE"—e’eZ>1e'Z17¢eZEee1leleerZeel™—1e'7Z1¢>S" —
01S—ele'7Z170Z21 7 ¢1¢'Z1 >S—@EZ—eZ—Sel 7Z¢’eSe’"—10 UleZE"-

yZe72EZ1e'Z1e¢-—™e" _l1 1 [l o1 'eelSe@™1Zij™e 571 Z1™ 7 —o’Se:

“ele” 7> —ele'7Z15>'@"31S—e1™ e’ C1ZYZ—1™>7ZYZ—e' —e1 i

Xil 'Z1eZYZe™" ™' —e1¢5S’—

1'001S1eZYZe" ™7 —0Sele’'™>e751ESZ0e’'—e1' —-™S'>7e172iZE2+'YZ

o7 —(Ee'"—"—e17e1e'7Z1<>S"—1i1 ‘Z>Z">7Z81'e1'®@1'—-™ " eSS —_ele"1E"—0e’s.
IN‘I‘ECH i *URVVZDOG OLFHQVHH ,Q7HFK 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWU
&RPPRQV $WWULEXWLRQ /LFHQVH KWWS FUHDWLYHFRPPRQV RUJ OLFHQVHV E

open science | open minds GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQD



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW)\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

©1¢'>¢'01S51¢S<¢1‘Sel1Se—"eel1Seele' 721 —77>"—0e01 51 S"—1EZesce

~ZNYZ>8172>21857217 1oee> —elE ——ZE+'"—0eil s1'ccloe”™" =7 ‘Sels’"
S1™e7e1S—0181e’e‘elczocle =7 ‘Z>Z21'—1e'7Z1™'e¢7181<2e1e7 17171
“se7Z51¢" 107 —921S1e7—Ee'"—'—ele’'e—Sele> " —1e¢'71 Seele " E"Zele 1",
¢ZS>m@1l ele’e71¢° 725721’ 001S—17Zij™Me"’"—1"¢1S —1E ——ZE'"—0e

2i72<Z>S—EZi 1 01’ 1S1E>'«"ESe1™7>5 "¢l —1<>S’ —1eZYZe " ™M_7__e1
S—e1e'7217Z—Y'>"——Z—¢i1l ¢18¢721¢>27281'21<>S"—1‘Sele">—71S8c" 7+
e "EZ1S®@1-S—¢1S0el ‘Sel’cele 72—el’ —1Se7ee'""ejl 1<¢Sc¢ 01<>S"—1'¢
SCle> 7 " 7ele‘Z1le'seleZESeZ1 0le’ 7]

577 —18e71]1¢'21>S"—1<Z¢’'—@1SE'YZe¢1™>7—"—el7—70@Ze17>1s’
2¢172{™Z>'7Z—EZ®e1E>ZSeZ1ee> —elE" ——Z7ZE+*""—@dl “"eZ1™M>"EZeC
518571 — "< eZelei>—ele'R1IE> e ESe]l1 ™7 "ed1S85Z2Z1™>72—7Zei1 ‘2

®e>"—eZ>1S—e1leSceeZ>i

‘“70'1'71S'—15>ZSEZel_V, [1™Z>EZ—e+1"e1'ee1SeZeel®’£Z21<¢1S
SYZedl 'e'le'eeZ>7—e1™Ssem@1 " 01e¢'Z1>S'—1eZYZe" ™' _e]1Sele’ee7>7

C™MZE'Se'£70081Zi™MS—e¢'—eles 1 e VZr—"—el " —e¢le'Z1l@ —™e71e7-
—"e 1S E'Y ' Z0Ble Lo ZYZee "™ el _">7Z1E " —-™MeZilez—Ee'"—lezZE"!
'—e1S—e1@E> e ESele'—""—el. 1721 ZiZEZ2e’'YZ1e7—Es'"—cei 1 {ZEZ

E " >eZidLl™S>e’ EZ2eSr>e¢1le'Zle> —eSel1E " >¢72j01S—e1'0ele'Z1¢S0e+1S>7S

“ZeteC1<Ze 27—10'2185¢72017c1WVI1IS—e1WYB1le‘'Z1le> —eSe1E">¢2i17Z;T
0 "eZ>Z1WUi1l “"0ele>” e 1'0@le ee” Ze1<61S—"e'Z>1™75' "] 0] ™M,7

™yZes”" —eSel1E >eZiBlcZe’'—— —e1S¢"72¢1SeZ1WX1S—elE —e'—7 —o1
71 ™Sse1%e1e'Z1<>S —1>7Z@™ " —'<eZ1e¢ 51" ' 7Z>172Z{ZE2'YZ1e7Z—E
01 —-7-"5¢31">eS—"£Se' " —031>2S0e"—" —ed1l“7ee—7—231S—e1'—-™M7ee”

E‘'S—eZ1e7>'—e1Se"eZeEZ—CEZi

—1'—™"5e8 _eleZYZe"™M_7_ _ele7> —ele’@l1™Z> "el'cele'Z1™>"EZecel
“e181eSee¢1eS¢751S8>"7—e1¢'721>S" —1EZeele'<Z>el “"E‘1leS"Ze1™.SE
CeZ—Se' " —1"—E>ZSeZe@le'Z1le™ZZel el —e 5S¢’ "1™ "EZeoe —-°i
¢ 71¢>S"—1¢"1-S¢2>781—-¢CeZ—Se' " —1¢'SelE" ——Z7ZEe@1e'Z1™>705"—eS
yZ@e ™~ —@'<eZ1le 51e” 751 >075107—Ee'"—' —elezE'1SeleZ—®r">¢1le7
e"Z70el —"el<Ze'—1e 1 eerZ—ee'Z—172—e'0le'71™>7e¢77—-1S—ele77—1
™y7Se"eZ@EZ—201S—e1Se"eZEZ—c0lcZe'—17(Z>0 —el —eZ ™7 _e7_
‘7517 —1eZE''" —00eB81S—elest' —el Fel'—eZ™MZ7 o7 017280 —"—-¢j
el -—Z—e""—7e31le '@l ' el Se@ 1l Z1e' =71 ‘Z—1'Z1@ZE "—e+1 ™75 "«
™MSse’ EZzeSretl —1e'Z1e>"—eSe1S8572S17e1°2Z1<>S"'—i1 ZE27'YZ1le7z—(E:
E " >eZilE ——72—"ESeZ0l-">7Z1%700¢1S—e1Ze¢eZEe'YZoC1l '¢'17e'Z51™S>.

S>7S @1 ¢°Se1S571 MS e’ E7¢S5>0¢1 S E’'SeZe]l '¢'1 MeS____'__e]1 S—o
—™MZeeZ®il ele'ZeZ1E ——ZEes' " —celoeesl—ee'Z—1"YZ>51e'-7281'21
o' "' ej] 7¢1S®e1S1E " —®Z87Z—EZ1"e1™>7 " epdle‘'Z1eZ7Z—1-S¢1le

eSCH1LIS—e1SE*1'"—181-">Z1E e’ ®@‘'1™51'-™%ee’'YZ1 S¢il "—eZ2827Z—



,V $'+'' D 6WUHVYV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

o7 —ele'Z1—"eee71@E"'""1¢72S>@1'Sele'ZeZ1SEe"—e1S8S>5Z1 eeZ2—1
™,%¢e7-81S—e1™S>7 o1 >12SE‘Z>®21>S'"Z1E " —EZ>—1S<" 71 i

x v, Vi v
9’/:" Ty
Xt &

v ¥

atachild’s birth  at7 yearsofage  at15 years of age

JLIXUMHQVLW\ RI 1THXURQDO &RQQHFWLRQV DW 'LITHUHQW 7LPHV 'XULQJ %UDLQ '"HY

Yil SEe">001e'Sel—7¢Se’'YZe¢1SeeZEele'Z1>S —

ZYZe"™M_7 —eSe]l ™ME¢E "« e el eeZ—1@S¢1e'Z1 ¢ >0¢1¢Z2S>0e1+Sce
>S ™' el eZYZe"™_7 01" e1e¢'7Z1¢>S"—ijl1 1’181’ -721 ‘Z—1—277%>"—c1l:"
™MSe §¢e1<SeZel™"—1'21Z{™Z>'Z—EZ®le"1l “"E‘1e'Z1'—eS—el'1Z
oZe7>—"—71¢'7Z10ee>7—ee'1S—ele7—(Ee'"—1"01¢'71>S" — el "> —oj

Z00ZS>E‘'Z>001'SYZ1e"—el1"—" —1e¢'7Z1'—-™ 368 _(EZ1 ¢ 1E " —eSE+d1le"7(
¢ Z1@E o0l e 1'SYZ1'ZSee'¢1Z—"0""—SeleZYZe"™M_7 _ojl ‘71 ™' 71" —
o7 —EZ 1e"1eZYZe ™1 ' 02le> " —1c’>0'1¢"1SeZ1WAr1-"—e¢‘il ""1™>" Y ¢Zce
“el1Z-—"e""—SeleZYZe " ™M_7 _e1Sele'Z1E eele>” @il ‘Z1S—-¢eeSeS51 *’
‘'S™Ze1 7S5e¢1<¢1Zi™MZ>'Z—EZB1S—eler—@le'Z1 S — lZ-"e"—
M08 _e]e”1eZSy—"—e17-™MSe ¢PL'S™MM'_Z7eedl " ™Zeze—70erlS—

»S7-Se E®1ZYZ—e017S>¢¢1 ' —1¢'e781002E'1S001S<720Z81—Z++ZE+*d
Y'"eZ—EZ81—27¢S¢'YZe¢ 1 —-™MSEe1l MEe¢tE " E'SeleZYZe"™M_7_¢j1
Y' "eZ—EZ21S—+1S<¢700721S¢18—17S5>0¢1SeZ1¢7Z—e1¢"1'SYZ1<"e'1-7-—
eZ—1 —1E "ee " o3l 'e'1eScee’—elZeeZEee]l —1SeZee " e 1S —ele‘>" 7
o' 7@Z1E " ee>Z2—1S85721-">721™>"—71"1See3700’"—81E " —e2E*1¢"cr
<Z'SY'™>01S—j'Ze¢d1leZ™>70e’"—81S—e1ez’'E'Z1yXpd1lyYpil ‘Z¢1S
e e¢1'—1¢'Z'5100 E'Se1S—e1<Z2'SY"">Sele"'ee@le'S—1e'7Z'>1™Z7>(
oZYZe"™M_7 —0Seetd1™Z>™MZ7e7See¢1SEe —el¢ " 72—eZ>1¢'S— 175187
>'@"1"elcZ ' —ele’Se—"Zel 'o'1 10 S<eZ1IWUi



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

ZES707217S>¢¢1E "ee " el @lezE&'1S1eZ—c'e'YZ1e' =21 —1eZYZe"T
ei’ele'—Z1lce'e—'"e'ES—eetl1 —E>Z2SeZel*'Z1>' "1 1 10 S<eZ1 Wi
™MSy7Z—e@l1e’ Y >EZ1S>72Z1Se—"ele "EZ1S0le'"Ze¢1e"1<Z1"—1 1—7-
'Y'—e1 'e'1S10e’—eeZ1™MS57 1 ES—1"—E>2SeZ1+'Z1E'S—EZ0e1l 1"
—">721¢'S—1[VI™MZ>EZ—¢il *1S1E eel’@1e>"—1S1eS—"e¢1"—1 Z+¢S>79
—1 1-7Z¢ ESe'"—1'—E>72SeZ7Z®@1<t1S10eeSeeZy’ —e1WY[1™MZ>EZ—-=]

el'el—"el"—e¢l —ee77Z—EZel —1e'Z1le'>meeleZ 1¢Z2S>e1+'Se1ES—1
oZYZe ™ _7 _e1"e1S1E eedlcze1Se@ 1l —ee77—EZleZ>' —el1™>7_S.S
‘7—1S1-"e'Z>1e> —"@1SeE""e1">1¢S"7Z0ele>72°0d1Z™ZE ' See¢1ZS>e
<8<t 1S —1eZYZe"™_7 0315772 E& —ele'Z1—2-<2>1"01—7%2>"—0=1E>
—77>"e>S—e-"ee/Z>@lez—E+s' " —i

c(E"'"e1'1S1e72Se’—e1ES70eZ1 ele'Z1eZ@e>7Ee’ " —1"e1-¢Ze —Se'"—1"
SeE""e1S<70ZB1Le'Z1E ool E " —=Z@1l —e " 1e'Z1 "reel 'o'1 775" "7 (
c'ee’ (EZee’ 7]l '¢'18eeZ—¢'"—31-7Z-">5C01™>"ceZ-1@ "Y' —ed1S—e1S<e
"e0]1eSe7>1<«ZE " -Z1et-—™e"_@@1"e1 i

751850 ™ZEe@l1 el Z1-"90'7Z> 01'ZSee'1le'—"eS>e¢ 1’ —ee77Z_—EZ1+'7Z
o' " e 1 Ve 1 fl “"eesZ— 1< >—1e¢"1-"¢Z>0e1l ‘"1'SYZ1™'¢Ce’ES-1
™y coeZ—@leZ> —el ™37 _S_ECIL1 —EeZe' —eleZ™>700’"—31S—|'Z¢
- @1S8>721-">Z21""Ze¢1e " 1Se751'SYZ1 1y[ply\pil '—'eS>e¢d1l’ele‘7Z
™y“coeZ—@l "¢’ —1e "1¢72S>001See7>1¢7Z1¢Sc¢1’@1<>—31le'Z1E" " "¢¢1"'Sc
e1S1-"e'Z>10eZeeZr@1le>"—1eZ™>7@0""—1" —1e'Z1e>eel1[1¢ZS>001
o'—Z@1-">Z1""7¢1+"1'SYZ1 i

o>7Z0@1Selc>e'1’@1S—"¢7Z>1eSE*">1>S’ 0’ —ele'Z1>'@"1" 1 il S—’ce
T —1™>7 _Se757e¢1'SYZ17™1e"1]V-1>2Se751>'@”"1 1 il '—'eS>e¢d.
Z'¢e1'SYZ1[V, V=1>72Se¢751>'"1 1 OleZ™Z —o' —el™—1e'7Z1 Z'e'e1
™7 -Se7>7e¢¢1 ‘"1S857217Z ™ @Zele"1™>7Z—_SeSele-—"""—e1ES—1'SYZ1
S$>78 017121 S"'—81 “"E'1S85721>Z™ " —@'<eZ1e>1Z2iZE72'YZ1e7—
>Ze™Z@Ee'YZetil “TeerZ—1"e1-"e'7Z51 ‘"1e-""721-">71‘'S—1S1™MSE"1"
S1‘Seele’—7Z0l1-">71¢""Ze¢1e " 1¢Se7>1<Z1¢S"" —el—7¢ ESe’"—1e">1 i

Zil eeZEeel " eleerZe®el " —1¢Z1S" —

ST E1™M ¢ ESe1H>1™MEtE e ESeleerZerelES—1E'S—eZ1e'7Z1<¢
ee>Ze®el ' @l e 1 SE'YSeZ1¢'7Z1 ¢t-—™MSe'Ze'EL —7>Y 7l etesZ-1S
0 01S8i'0ed1e2S¢’ —e1e¢"18—1"—E>2850721'—12ZYVZe01 " ¢1ESZE '"+S
E>ZSe’'—ele'Zle'e'e "> eo’e'el>s7™  —_Zil ¢>7Z—S¢'—71S—e1e'Z—1E">

oo S —e@BL>ZYY —el7™1e‘71¢"e¢dle‘'Z—1zeeS ' — ' —el17—7>0¢1ee”™ 1e 1
eS®eZ>81S—01¢721ZS501<Z¢'— 1" 1>SEZil ¢ "el1™s7em®2>Z21>'cZxdl
o' 71—"—e1e"1S10e’'—e72¢S51e"E7z0e1"e1See7Z—e'"—il ‘7157272807117 —+"

e 31S—ele'Z1 ——7—Z71@¢eeZ-10‘Zele” —il —Z>e¢1—">-Seet1e>7



,V $'+'' D 6WUHVV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

SUHPDWXUH ELUWK LQFUHDVHG ULVN
/IRZ ELUWK ZHLJKW OEV LQFUHDVHG ULVN
/IRZ ELUWK ZHLJKW OEV LQFUHDVHG ULVN

ORWKHU V GHSUHVVLRQ LQ FKLWGFMMLKULVIWHU ULVN

\HDUYV
/ILYLQJ ZLWK VLQJOH SDUHQW LQFUHDVHG ULVN
ODWHUQDO VPRNLQJ WLPHV PRUH OLNHO\ WR EH RQ $'+
PHGLFDWLRQ
SRYHUW\ LQFUHDVHG ULVN

7TDEOHDFWRUV WKDW ,QFUHDVH WKH 5LVN RI $'+'

Ze'>Z@EeZele 121 -700EeZeil ‘Z1>Z@™~"—eZl' el ' —eZ—eZel e~ 1 Ze
oo Z@E 'Y ZeC1le 1S1 e ™My7@e2>210'e28e'"—10'1Z101e’e el 510771

—18S1—">-SeleesZerl>Ze™ " —©Zd1¢' 2182 —" - E1l—27Z>Y " 72eloete:.
E72¢5>801-7S<" e EJLIS—el'——7—71etoeeZ-©1™>"eZEele'Z1lc< et1c<t1>Z0Q
ee>Z0e®edle'Z—1>72¢72>—1"1S1<SeS—EZs1®eeS+Zi

~ZYZ>31E'HT— ELSEZeZ1leerZ0el’ —™S’s0e1¢'Z1¢ et @l1Sce’e¢le"1
078 —01¢718—1"7201"01<SeS—EZ1<"E‘'Z-"®>¢01 '¢'172¢ZYSeZe1E">s’
i EZee’'YZ1eZYZeel e1E >0’ @ 1’ —1¢'Z1¢>S"—1'—-™S"'51e'Z1e7—(Es+""
—77>"—Se18e>" ™M ¢1S—eleZ@er7Ee’"—1"e1—7%>"—@d1LeZE>Z2ZSeZs1le"
S—e1™ 31570708’ —17e1e'Z17—e"E>'—7Z1>7Z@™ " —eZle " lee>Zecel

~

sTe" —eZeloeerZeel —eZ>@1e'Z1c et @1Sc'e’etle 1eZeele 71 '¢C™ ¢S
ee>Zeel ">—"—Z70il l1S1>Zcze*dlee>Zeel ">—"—Zamlee "ele'Z1c«
eS_Se71e"1¢ 21" ™MM " ES_™M7051S—e1S8e¢e’e’"_SeleerZoemil ‘Z1™>'E
" l1le'Z1 ZS>1S—e17S851¢'Sel1>7Z@7ece@le> —1E>"— EL1"YZ>SE+'Y'«¢
ceteeZ-0ly pd1yWVDpi

‘721 —E>Z2SeZ1’ —1E  H>e’e™ el — "ol Ze’e £Se’ " — 170l <o " el @ZeS>1 <
™' S5¢1-7Z—-">C1EZ—eZ>71 Ze72EZeleez2E " Z1™>"e2E&Z01S—17Z—7>¢¢:
S¢le 1'—™>' —e1-7-">"7Zil "l ZoeZeel —1e'Z1'——Z7¢'SeZ1l" " >e,07>-
Scee"E'SeZel 'e'leersZe@il 725¢'7Z>81E " >0’ @1 YZ>™s e7Ee'"—1'—e7>
—ee7>081-S"" —e1'¢1'Ssele 157>’ ZY 71" >Ze1-72-">"7Z0i1 ""1-2E'1E"
EZoel1-ZS5< o' ®@-0812ZYZ—7Seet1™> e E ' —e1e>221>Se’'ESecedl “"E‘1L"

—1"—E>2SeZ1"—1E >e e e1¢7Se@1e"1S1eZE>72SeZ1 —1eZ>" ¢ —'—ij
0o/ —(E'—el< et 1eZ-™MZ7>8¢75781ce" 01 ™57 0@2>Z201 ™S —§le'eZ0ee"
2 E ' Z—ECl —1leZ> e —"—1¢7Se1le”1¢Z'SY " H»Se1E"—EZ>—elezE"l
—TMZee’'Y et D1l E'eZD1S—e1SeE"""e1S—ele>7¢1ScZieZi

ST — ElmeerZeeleS—-SeZ®el 1" el —77>"—SelE" ——ZE " —eil @&
¢ tZ1™>7e5" —eSelE">eZ2i1'SYZ1<Z2Z2Z—1>Z™ 5eZe1lyWWpHil 'o—" ¢ ES—ee(d



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW)\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

“elZi™>Zceoe’"—1"eleZ—7001528%' 371 >1e'Z1ei—Ee"—1S—elee>2C
eZS>E‘Z>ele"7—el1e'Se18100’ —eeZ1e>S—@E>"™e’"—1eSE+">1ESeeZ1
sZ™s70eeZoele'Z1Zi™sZeoe'"—1"e10eZYZ>SeleZ—701+'S1S>721—7C
<Ze 272—18 " —1EZeeel —1eZ1™>7e>" —eSe1E">¢Zil10 "e2>21X Ui

JLIXUHWLVVXH VDPSOH RQ WKH OHIW I[URP WKH SUHIURQWDO FRUWH[ RI D &RQWUR
ZLWK GHSUHVVLYH GLVRUGHU VKRZV GUDPDWLF UHGXFWLRQ LQ SUHIURQWDO FRUYV

.

[(1 ZeSe’'"—@'"™1cZe 7Z—1e>Zel1S—-1

'y Z™e’" —el"ele 71 —77>"—SelE " ——ZEee " —0l’ —1¢'Z1™57e5 " —eSe.
"e'1Z2iZE2e'YZ1lez—Ee'"—1S8—e1<72'SY"" 5157228’ "—1y pil esZcece,’-
S " E’'SeZel "¢ 1'—-™S 371 "> —el1-7-"5>¢81"-™MS' 571’ —-™3e071E"-
0o Zi'’eet1S—el1E "™’ —_elee>SeZe’'Zeil >7Z0e1See 1e>S—-Se'ESeeC¢1E
¢'71Sce’etle"1e7@eS —1SeeZ—¢'"—1yWVDpi

1'ce1See " E'SeZel '¢'1'-™S',7e¢17iZE2e'YZ1le7Z—E+s'"—dloe™ZE' "
<Z'SY'"5>1yWYDPOALYyWZpALYyW[pil ¢oeeZ—Ee'"—1"ele'Z®Z1IE >EZ e1l”Z
C"E’'Sel — "¢ —31Sel Zee1S0el1’'-™S'>37e1 “>"'—el _-7Z-"5¢81"—Sc
™S 7eleZ-_™ 38 e] eSS _"£Se T

—le'etel”ele'Z@Z1l0e' =¢S5’ Z®@I1'Z1IE " ——7ZEe'"—1<Ze Z27Z—1ce*>7 e
e "17—-7>¢271 e>7Z0eel—7¢Se’'YZet1SeeZEe1>S'—1e7— Ee'"—dl>ZZes’
et 1 il S<eZ1IX1E -™S>7Z@1let—Me " —el elme>Zeoel «Z—e'e'Zelct1l
T e>"e1S—el1 >ZYZ—¢""—31S—ele’'Se—"e’'ELeSE*">el">1 1Sele:
eSe'e'ESel S—78e17e1 Z—eSel '&">eZ>10 ,e 0Tl ‘Zloet-—™e —xe1S



,V $'+' D 6WUHVV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

ES—1¢210S'e1e¢'Sele‘Z1e'0e757—_EZe1S>Z1e'—™e¢le'Z1le'ee>72—(ELZ.
Zi™M>7Z00eZ¢1l —1S—1Se7eel1E"—™S>7e1¢"1S1E" "oei

6\PSWRPV RI 6WUHVV 6\PSWRPV RI $'+'

,QDELOLW\ WR FRQFHQWUDWH "LITLFXOW\ VXVWDLQLC

1RW OLVWHQLQJ ZKHQ VSRNHQ WR

'LIILFXOW\ RUJDQL]LQJ 'LIILFEXOW\ RUJDQL]LQJ
OHPRU\ SUREOHPV JRUIJHWIXOQHVV
3RRU MXGJPHQW 6SHDNV ZLWKRXW WKLQNLQJ
6KRUW WHPSHU ,PSXOVLYLW\

7TDEOB\PSWRPV RI VWUHVY FORVHO\ PDWFK VI\PSWRPV RI $'+'

ZEZ—e1>7200728>E‘1le‘Zeeler>e‘Zrle’e‘ol™—1e'71572eSe¢'"—@‘"™1cZe 7.
SeidleZ-—"—0ee>SeZeletoeeZ—(Ee "—1 ele'Z1>'e'el™37e5" _eSel>7¢ " —ce:
YW\pil “"els>Ze " —1'@l>Ze™ " —@'<eZ1e 51 eZYZe" ™ _e]l E"™ —elee>
‘S—eeZlceesZceceil S>e¢1Z{™Z>'Z—EZel eloee>Z2000el1S>Z1<Ze'ZYZe1l+"
71 1Si{'0e1S—e1S872¢e"— - E1—7>Y ZeloetoesZ-i

“7—e1@E Vs 7 —17i{™ Zele"1E T — E1lwee>Z0e®@dLIES—1<ZE " -Z1"YZ>s
CeSeZ@OIZE - —elE"—e’'e'"—7e1e¢"1'SY’ —el1 510" e7>5Se’ —el e 751e7Y
ee>ZeeleS—SeZ@le'Z1c et 1S e’e¢le™157Z075—1e"1—"— oee>Zce0oeleZ’
oZYZe1 e1E >0’ "*31S1< " E'Z-"ES+1-S>"7Z>1"elee>Zceil —1@E" o>
_MS 5172 ZE2'YZ1le7—Ee " —B8lelee, 570728’ " —81S—eleZeeZ51"—" o7

Coe>Ze7eSe' " — 1701 Z1EZ—>Se1—"5>8e57Z—75¢"E1™Se* S¢oel'—1e'Z1«
™MSet "™ Gop’ " e e 1 el 1yWArpil ‘Z1—">Se>Z—7>+'EletesZ-1'cclSeocr
“e1See7 —o'"_31SeZ>0e—700d1Y’' e S—EZ1S—e1ZiZE2e'YZ1leZ—E+"—
"0 1¢Z'SY 1S —el'—™Zee’'YZ1E " —e> 081l eZ1—">7Z™M' 7™ _71'e1S

S—elE " —EZ™ele' ' —"" —o]l’ —([Eeze —eleZ827Z—EZ1S—ele'—7i1 'ce>z™
ZZ—1"—1¢7Z1™M>7@Z—@EZ1 el e'Z1 e'e‘e "> ee’e‘e 17Z0e™ " —0Z1' —Y
Scee " E’'SeZ1'—1 il —1eSE*d1l+'Z1-S“">’e¢1 o1 1 -7« ES+'"—1
™yZeZ—EZ1%ele"™MS 781 —">Z2™' 7™My 7815 —eleZ> e — —j

\i1l ‘Z1e>S— 0 EZ—eZ—2Sel—7¢"eSe’'" _1e7ZE'—'8727

'YZ—1e¢'Z1>"eZ1ceesZeeleZZ-ele l1™MeS¢tl —1e¢‘'Z1e¢—™Me"—@l~el
377 e’ " —1e7E ' —'87700010e72E‘'1Se1-7+"S¢""—351S®e1S1-72S—0el1"1-
27 @E —ele‘'Z1>7SeZe¢let—™e"—x21SeEe " E'SeZe1 '¢‘1 i



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

“7>71S8>721-S—¢loetmeZ-—0l el —Z¢eSe'"—j1 ZE'—'8727Z0e1e'ee751 "7
™" EZe72>Z@OLE " —eZ—ed1l<Ze'Ze0d1S—e1e¢"Seeil SE'1ZE*'—'827Z17¢
©'ee7>7 —elZee7ZEe1YyW_pdlyXVpi

"' 1S YS—EZel —1—77>"E Z—EZd1'Z1loesze¢1 el -7Z¢eSe’'"—1'See
ZY' eZ—EZ1 <SeZ+il "ol >ZEZ—e¢td1 2’ —-1 1 e'e—Se?>7Z@1 S—-
™My " EZeeZedl-—Z¢ eS¢ " —1™MSEe'EZ®@1'SYZ1<«ZZ—1E+Sceoe’s'Ze1 —:
— ey —e31S—e1S7e S ELlmrZes, >S—@EZ—'—1lyXWpi

ZE' —'827Z01 7 e1e " E720Z¢1SeeZ—¢'"—1S>7Z1E —EZ—>Se’"—17ZE"
Y e7—eSs¢1e7eeS ' —ZelE  —e>"e1 01 SeeZ o'~ 1" 1721 <“ZE+1
'—SeZ81751@"72—eil ‘Z1S —1SEe'Y'etlez> —e1E —EZ—>Se'"—1

1’—1¢'Z1<Z«S,X10XV,YV1 £i1S—+1+S—-S10YV,[V1 £i01>282Z—EC¢.
' —eete—7@®,<SeZe1ZE —'8772@31 —Y eYZ1e'ee™Scee'"—SeZ1—"-
e 1Z7Zi™MZy'Z—EZil ‘ZeZ1eZE —'8272001S>Z1E'S>SEeZ>'£Z1<t1e>"
™Z75'S™MEel " EE ™'eSe1¢S——S10YV,[V1 £i1 i1 2e"—Se’E 1@Zee,*>
oZe'—7e1Sel1Z¢¢ seeZ@ele>S—0EZ—¢'—el " ele'Z1-Z¢"eSe'"—_1™M;,"EZ
S—1S7¢e"—-Se'ElwZee, >S—EZ—¢"—el1eZE ' —'8§271' 1S " E'SeZ-1
e 'E 1 e1>772EZe1-7—Se1SE'Y ' e¢1S—e1>7Z¢SjSe""—i

.
—7

‘21 >S— e EZ—eZ—Sel Ze'eSe’ " _1e7ZE'—'87271¢Seeel’ —e"1¢'Z1ESZ-
" efl T— EZ—>S8e " —18—e1"™MZ 1" e"y el _7e¢' eS¢ " _ 1< e 15753
‘Yoo’ _e]1See7 e’ 1" 101 <“ZE*1"51-S" —eS'—"—e1See7 o7 1718
eCUil ‘Z1 >S—e@EZ—eZ—eSel Ze'eSe'"—1 e7ZE'—'8271 S7e"—Se’"ESeet:
E" —eE "Zoe—Zccmwl ewZe*d 1S S>7Z—7Zc0el '+ 72¢1S—¢1 " <"ZEeme1 1
>SS —REZ—eZ—+Se1H1™MH71E —eE' " Ze—ZeelyXYpi

ySEEZ1 01l 7Z17ZE ' —'8271 "1l —"¢1<S®Z1 " —1E —EZ—+>S'YZ21

07 ¢7>S071See7-—™oel1e™1-S"71'721S S>7—70e@l-">7Z1-"—¢e7e1751S7>
e Z1E" —eE "2@1S S>7Z—7we®edl H>1SE’YZ1le' —" —edle"le™ " —eS_—_7
oZYZoeel ele'Z1le ' —" —el ™My"EZ0®@BLZYZ—272Seet¢1Z{™7Z>'Z—E —ele
‘Z>71¢'Z1-"—el1’'@@leZee¢1S S"Z1 'e''—1’e0eZeedl "¢ "2e172i™MZy7—E —

‘721 >S— @ EZ—e7—eSel Ze'eSe'" _1e7E'—'87721'®@1S1-7—eSeleZE" —’
e "EZ1ZSE'1+S¢d1le’ee’—el1’'—1S1E'S'>1 '¢*172¢Z1E+"eZ*il ¢*1'c1ZS

"7 @1—"01>282'>Z1E " —EZ—e>Se’"—1">1E"—e>"ee’'—ele‘'7]1—"—edl' el e
“>1Se7eeel o1 i

“71eZ@E‘'—'38721' @187 'e1<«C1@EZ>e'e'Ze1 >S— R EZ—eZ—2Sel Ze'eSe'".
‘Z1], *Z™M1E " 72>0721 71l —@e>ZEe"—1" —Y e¥YZoele "1'—e">—-Se’"—Sele
"—e75Y'Z 1 'e'1e'7Z1 1 —@e>ZzE">10 cZ™MIYUBL1 —e'Y'e2Sel1 ™75~ —Se
e ee” Z7elcC1le'5Z71eS¢17e1lYZ> ¢ ESe'"—1"e1™M>SEEZ1S—e1See’e’ "
"—e7>Y'7Z 1'0e1S<"72e1WV1-"—7¢7Z@d1 ‘'eZ21'7Z1>72-S' —'—eloeeZ™®e1S>7Z
SE'1leeZ™IES—1<Z1E " —e7EeZ1’'—1S1e> " 7™M17Z{EZ™el ¢Z™Eel1Y1S—
S 7, — "—21i1 2> " 172272 —eel 'e'le'Z1eeieZ—+1Seei>Z1E>>ZE-
“ele'Z1™>SEELZ]



,V $'+'' D 6WUHVV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

7>'—ele'Z1E 250721 ¢l —ee>2Ee'"—dle'Zlceezel—ele72S>—el1‘'~ 171
e "E7eZeleZYZe@l ele —"" —ele" 1l 'eZ—931Zi™MS—eZele7YZer1l 1 S’
e "7l E T —EZ—>S e’ — 175170 50 lyXZp10 *eZ>Z1Y Ui

JLIXUHXULQJ WKH 7UDQVFHQGHQWDO OHGLWDWLRQ WHFKQLTXH WKH PLQG PRYHV |
WKH PRUH VXEWOH OHYHOV RI WKLQNLQJ WR HYHQWXDOO\ JR EH\RQG WKH ERXQG
QHVV

2072551 ™M>SEe'EZ1 01 Z1e7ZE ' —'8221E>72S72®@1S10eeSeZ1527>>7¢1
37007 Ee@1SIE -« —Se'"— 1701 -85"7eeC1e7ZE>2S®Z1-75<e'-81'7
e elee” lele‘Z1le’ —ceBlae’'—"0S>1e"1eZ7Z™ 157001 51 eZZ™0O1 ‘'eZ1Se:
'e@1-S'—+eS'—Z+831SeleZ-"—@e>SeZe1<¢1 1yX[pd1lyX\pdlyX]pil ‘Z1
ES—eetl1e>2SeZ>1e7e5771 01772 ™1>70001le'S—1ce'se’'—el '¢‘172¢2Z1E:
>Se’" —181>7Z72E& 721" —1E —2E*S—EZ10'—E>ZSeZ1e" —1>7Zc®'
—">71>S™'e1>7ZE"YZ>¢1le>"—1@esZeoeezel e’ —7¢70001S—e1¢7ZSexel-"1
S "E’'SeZe1 '¢'1®ZYZ>Z1S—e1E>"— Elee>ZeelyX pi

S, S—SeteZel —e' ESeZ1e'Sel1e'Z1 >S—0EZ—eZ—Sel Ze'eSe'"—1e7
o7 E’YZ1 —1>Z¢7E —elee>Ze@lS—e1S—j'Ze¢le'S—17e'Z51—70¢"¢Se"
WX1-7¢S,S—Sete’'oele 72—l >S— 0 EZ—eZ—eSel Ze'eSe’"—T1e"1cZ1e"
>"Sel @™MZEe>72—-1"¢1 MECE "¢ e ESe1S—e1 E " +—'e'YZ1YS>'SceZce
— 77> e E'R—01™Z>EZ™e' " —31e>S'¢1S—i'Z¢31<Z'SY " ">81S—e1-7-">¢

2Swe2>72-7—ew@17¢1>S —1le7—Ee'"—1le'~ 1'"—E>Z2S®eZe1l'—1:S —1E"
o'71 >S—@EZ—2Z—¢Sel Ze'eSe’"_1e7E'—'872781S—e1See7> Srecel —
™5 _S55¢1S>72S017¢1¢°721>S"—1¢'Se1S>7Z1SEe’'YSeZe1S>71¢'Z1e5"—eS.
yZ0e ™ —'ceZ1e 518007 —o' " _3172iZE2e'YZ1le7z—Ee'"—317Z-"o""—Selce:
YVYWDPBLYYYPBLYYZPil eZ7e¢1 "ol (E eeZeZ1 ezl —oel eZ-"—@@e>SeZe1
syZe72EZelee>7Z0@1>ZSEe’' Y et1l' —1e'Z1e>"72™M]1 M, SEe"E' —ele'Z1 >S—



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW)\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

JLIXUWHWD DQDO\VLV RI VWXGLHV RI YDULRXY PHGLWDWLRQ WHFKQLTXHV FRP!
EOHV > @

E —™S>7ele”"1E " —e>"e1yY[pOLlyY\Pil Z>e'Z>d1leezeZ—e@l —1e'Z1 1
¢"1 S1e77—eSe’"—Sel 51 > 7—e 1 ®@eSeZ1 01l EZ>Z>Sel e7—Ee"—'—-=
™y"EZeoeZelyY\pi

JLIXUHO05, VKRZLQJ LQFUHDVHG DFWLYDWLRQ LQ WKH IURQWDO DUHDV RI WKH EUD
OHGLWDWLRQ WHFKQLTXH &RXUWHV\ RI 0 /XGZLJ



,V $'+'' D 6WUHVV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

‘21707 Ee1™01e'Z1 >S—@EZ—+Z—Sel 7Ze'eSe' " _1e7E&'—'82217 7 —
yX\palyY]palyYAp61>zoez--’—-1’—1S1 e /ZE>Z2S®Z1’—1'Z1®esZerel'”
S—el E"—e' —7'—el1 " 'e71 —Ze'eSe’ 31l ez> —el SE'Y'etil >SEE
oe2>”-“—’—1éVé’-é<'-’-¢61’—TM> V' —el-—""e1S—e1>7¢72E —e1'Z1SE-"Y
¢7S>01S—('Z+¢01S—e1S—e7>i

‘72172007171 Z1 1eZE‘'—'872Z1 51ee>Ze®@l>Ze7E+s'"—1"—1Se"e7EZ
"1 E "o 1<Z'SY " >01eZE>ZS®eZ0el —1S<eZ—e77'0e—-1S—e157e71 —e>S
07717 1<Z2'SY 75,5295 eZe1 ™5 eZ_@1YyY _pil e72eZ—eel ™M>SEe E —eole’
™Z56"5-S—EZ1"—10eESeZ®1l cleZee, SE*72Se' £Se’"—1yZVpd1l' —E>ZSc
Zoe <Z'—e1YyZWpP1Soel Zee1Se1'-™>"YZe1SESeZ-—"E1™Z>¢">-S—EZi

~

il ‘Z1 >S—@EZ—eZ—+Sel Ze'eSe’ " _1e7E ' —'372721S—

‘21 >S— 0 EZ—eZ7Z—2Se]l Ze'eSe'" _1e7E ' —'872Z1E>2SeZ01S1—77>"< "
e (EZel<CloeerZeeil ¢1Z—e'YZ—0e1e'Z1Z{ZE2+'YZ21S5>528 @1 121>
™MEeCtE " E'Se1«Z'SY "™ 51" —1—">-Sel™M " ™M7e8e'"" _pj

e7e'7Z@17e1e'Z1 1eZE'—'8271 'e'loeezeZ—eel '+'1 1eZ-—"—c@*>S+71
oZE'—'82721Se"1ZjeZ—ele 1o ’@1™ " ™7eSe’"_j1 1Y, - "—e‘1™ ¢“eleZ
SeZ@1IWW1e"1WZ1 'e‘le‘Z1e’Se—"0’el 1 01S—el'—10e"-Z1ES®eZe
S—i'Ze¢1l o’0e">¢7>81 e¢te*s'¢—"Sd1 "<eZe®e'YZ1l E"—™2e@'YZ1 ¢’ >¢7Z>
' reZ>81 e ZZ™1 e’ >eZ>001S—ele ErlYyZXpil ‘ZeZl E 'ee>Z—1 8
'S’ Zeil ‘Zleeze¢1-72S 23217 ZEe@1l 0121 >S—eEZ—Z—-¢
S—ij'Z+¢d1S—-1 1oe¢t—™Me" —0l1S—e1-7807>Z21E'S—eZ0e1’'—172;i2C
cee>Zemel S—-1 l1oet—™e" —l’ —EezeZel¢'7Z1 E'Z—<SE']1l “'eel 7'S
E"—™eZ7e¢70¢1¢¢1 ™MS>7Z—e1S—e1¢ZSE‘'Z>@31«'Z1E -™MS—""—1"—VYV7Z-—
Z™">e1 0 UB1S—ele'Z1 ZY'0eZel ‘“'ee>7— 0l S—'eZ0eel —j'Ze¢t1l ES
Z2iZE72'YZ1le7—Ee'"—1' —Eeze21'721 72'SY' ™51 Se'—el —YZ—e">¢1"01
“e—'e'YZ1 ceeZee—-Z—e1 ¢toeeZ-10 U1l ™>Zce0e’YZ1l eeZ—'"—3d1 Z¢’
toeeZ-10 , U1 Z><Sel ¢2Z—E¢1eZ@ed1S—el "——"> 1l 1 i

ee7>1 ¢ 57271 —"—e'®@B1 e Z>7Z1 Z>71 '"e‘etl eeSe’ e’ ESeetl e’e—"¢"ES-
S—i""zZoe—Z®eedleZ™>7Zce’"—loet- TM-~—oe618--Z—-’” 1™5%¢eZ—ed1S

eSe' e’ ESeetle’e— "¢ ES—el'—-™" V77 el —17ZiZE2’'YZ1le7Z—E+'"

—T™M Y Zel Z'SY'"58e1 Ze7eSe' " — 10— Ee72e72®@1Sc'e’e¢le”]l —‘"c’edL ‘e
—"e'"—_Sel "—er> e(jil =851 '—M™M"YZ7Z_7—eel 757210727 —1"—1'7Z1 7+
Sc'e’etle™]l —'e’'SeZd1 """ —el Z-">¢081 eS——"—e81 >¢S—"£71 S¢75'Se9

1eZE —e10ee2e¢31S1>S—e¢"—"£7¢1E " —e>"01e>’Sel1"e1S10e’'—"¢S>1 ™"

ZiTM°~>2°1’—TM>~YZ—Z—°(El'—1<>§’—1GE~‘Z>Z—CEZlS—'lné’—l ZYZe T

™"V eZ1 —e'e'el’ —e " 1e'7Z17—e7>0¢ —e1-7ZE'S—"e—01"7¢1" <er>YZ 1C
1E"'Z>2— €281 258251583 "81S—e1Z2iZE72'YZ1lez2—E+'"—



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW)\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

6WXGHQW 7THDFKHU
SUHWHVW 3RVW 7HVW SUHWHWW 3RVW 7HV
6\PSWRP OHDQ 6' OHDQ 6’ (6 OHDQ 6' OHDQ 6' (6

$Q[LRXV
'"HSUHVVHG

‘LWKGUDZQ
'"HSUHVVHG

$IIHFWLYH 3UREOHPV

$Q[LHW\ BUREOHPV

$SWWHQWLRQ
3UREOHPV

$'+' BUREOHPYV

7TRWDO 3UREOHPV

S %o S (6 (IIHEW 6L]H

7TDEOBHVXOWYV RI $FKHQEDFK &KLOG %HKDYLRU &KHFNOLVW DQG <RXWK 6HOI 5HSR
7UDQVFHQGHQWDO OHGLWDWLRQ WHFKQLTXH DPRQJ FKLOGUHQ ZLWK $'+'

17«1 1™~ 2 Se'"—eloe'” 1ZE>Z2SweZ+1SE+'YSe'"—1"—1™S>"ZeSe1
RZ—@ H>C1 —™Z7el’ —e"1E " —E>ZeZ1™Z>EZ™e' " —1yZZpd1' e ' Z>1eZ—ce’
yZ\palé—-l- Z>1e Z—oe’-¢1§—-1é—”"'-’-2-21”-l§°”"‘Slé—-l<2-é1§CE-"
“7e1'>57e7ZYS—eloee’—7e'lez>y —el—-7-">¢1™M>"EZee —e*il —1 loezc"
—SC1lce"E"17201>2Z2YS—e1S0el Z+¢1Se1'>>2¢ZYS—el' —e " 5_Se'"—_j1 ‘Ze¢
o'l ZYZ>'e¢1 1 leet—™e " _cej

7518 —1-85"7Z>1"1 1'cel 1E"‘'Z>Z—EZ081S1-72Scez2>Z21+'Se1
e>Z—ee'l el E ——ZEe'"—@l<Ze 27—1'0757—21<S"—1S5>2Seil —
E " 'Z>Z—@EZ1'—1Seele>2877—E'Zel'cele” Z51yZ" pil e M'S1E~"Z>Z—E?
"—18eeZ —e' " —j

—1¢'Z1 1loeezetdl 171 loee7eZ—oel S@leS"Z—1¢2>'—«1S1E" |
E ' "TEZ1>ZSEe"—, o' —-71S®"1e 1 ESeE72S5¢71+°72+58&<Z2+S1>S+""®e1S—
ee7e¢1See™1S™™e 7ol 7_™e"¢ZeleZYZ>Se1 ¢l 710S-21-72Se2>7Zce1l
™yZY ' "Z7oelaeeZzetil o1™>7Ze7Z0eed1lSeeloeezeZ—eeloe'” Zole'ZeS&<Z+S51>8
0—">-Se1SYZ>SeZ%YUil 2<“ZEeel 7Z>2Z1>S—e"—et1See’'s—Zele 171
> 7™|]1 ‘Z1eZeS¢Z¢,@eS>01e>"72™10eZ>YZ¢1SelE " —se>"ecele >1e'Z1e >0
e'71 1eZE'—'8727Zi

757 —EZ1-S™MEe17>Z1ESeE70SeZ01Se1™>7e7Z@ed1Y1-"—e'd1S—
™yZeZele ™1™ " geeZeeelE " —™S>7Ze¢l1e¢'Z1 1> 72™1e " 1e¢'Z1E "—e>"01s
" A E" 2572 —EZ1e 510 Z1E"—e>"0le> 7™M (JeZeSCZel@eS>ed1 ‘“1°Sel<
Z>Z1ESeE7eSeZele>"—1Y,—"—e'1e”1\,—"—e'1™M " peeZeeceil ‘Z1>7Z0%



,V $'+'' D 6WUHVYV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

E'Z2>Z—EZ1'—1+'Ze«S10[1V,]iI[1 £081S+™‘S10"TV,WX1 £id1<Z+SW1
OXVi[,[V1 £0i
Zoezee@1O 'e2521\01"—e ESeZeleZ 1®Z—@™H>m@l '+'1"«'Z>1E"'2>2—E.

o' Z1Y , - —e'1™M " e Z@elE"-™S>76¢1e” 1672’51 ™37e¢7e1YSe77Z®il —1CE"~
—S—¢1e> " —eSe1S—e1™S,°7¢S5¢1S557S001Se1lY,—-"—e¢'1™M " @eeZeelE " —™ S
™ pee/Zedle ' Z1eZeSCZol@eSrele>™72™1( ‘“1672S>—7¢1 18SelY1-"—e‘cel
™S5 7eS¢1S5>7S 01 "1 Ve Z>1E ' Z>Z—EZ1E " —™S>7ele”1e'Z1Y,—-"—e'1T

JLIXURRRKHUHQFH PDSV RI DW EDVHOLQH PRQWKYV DQG PRQWKYVY DPRQJ FKLOGL
GXULQJ WKH PRQWK SRVWWHVW PLQXV EDVHOLQH FRKHUHQFH IRU WKH GHOD\HG
WKH PRQWK SRVWWHVW PLQXV EDVHOLQH FRKHUHQFH IRU WKH 70 VXEMHFWV %
SRVWWHVW PLQXV PRQWK SRVWWHVW IRU WKH GHOD\HG VWDUW VXEMHFWYVY ZKR

el e Z1Y,—"—e¢'1l ™M " gee/@edl e Z7eS58&<72S1>Se’ "1 —E>ZS®Ze1l'—1'7

TTMTM~g'eZ]e 16 Z1eZ'>Z1 72 ZE*Dd] ‘"eZ1¢'Z1 1i<“ZEel1-"YZ+1lE-
—— '] ™M " peeZeed]l SeeZ>1< el 7™ME]l 75721 ™M>SEE ' —ele'Z1 1eZC



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW)\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

E>ZSeZe1l ' —1< e'1e>"72™@il ">1¢'Z1¢7Z¢S¢7Z¢1 0eS>el > 72™J] e‘7ZeS&.
eZE>2S0eZel > —1¢'Z1Y,—-"—e'1e”1l\,—"—e¢'1l ™M peeeel SeeZ>1 37271 -
ZE —'8727210 '*z>Z1]0i

JLIXUHKHWD EHWD UDWLRY FRPSDUH UHVXOWVY DW SUHWHVW PRQWK DQG PRC

JURXS VKRZHG UHGXFWLRQV DW PRQWKV FRPSDUHG WR GHOD\HG VWDUW FRQW

PHQWY DW VL[ PRQWKY 'HOD\HG VWDUW VKRZHG VLJQLILFDQW LPSURYHPHQWYV IUR
PRQWKYV

Nl >ZYZ—e' " —

— 1 —'e'Sel1e’e758¢757100ZS>E'17e1>7Z0ZS>E'1"—1™>7ZYZ—¢ —e1 1o
o’ " —1e"1e'Z107<"ZEel 01707 Ee’ —ele'Z172—eZ>e¢ —e1ESZ7Z0il —1-
SEe'YZet1cZ'—el1Seer7ZeZil "0eel>Z@ZS>E'1"—1™>7ZYZ—e'"—1'cele"
™y~ ceZ-@1¢'Se1S>°07Z1S-—"—el@E "eer>7—1 'o'1 dleZE‘'1Sele-"""—-

"' 7e1S—17—e7>00eS—e'—el el Z1e' @ 507> 017 e et L ™>ZYZ —0'"
Ze' "e"et]l EZz>>7—eet1leS — ' —el -—"eel SeeZ—o'"—1'leZ—7EL1ESZ0e
S "E’'SeZe1 '¢‘1 1-S¢1<Z18S1E">>2¢S¢72158¢7251¢*'S—1S8S1ES7Zil
ee>Zee]l ES—1>7Z07¢¢1 ' —1 E'S—e' —ele7—717i™>7Ze’'"—d1>7Z07
™yZe " —eSel1E™>e7Zji

T @’eZ>y —el e 71 eSEe vl eEZe®eZel —1ee '@l E'S™e7Z>81S17—"
ST —"Eloee>Ze®edl ‘Ze'Z>1™'¢Ce  ESe1>17-"¢"—Se31ES—1>7ZZel’
S—ele'YZ1>'®@Z1le 1e'Z1¢t—™e"—l’eZ—e'e'7Ze1Scel i



,V $'+'' D 6WUHVV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

ZE e—'e'"—1"ele‘7Z1> 071 ee>Zeel ™MeSc¢tel'—1 176750018 —1"™™"
E " 7>0021 1o Z1e'™>¢7>i1 "—7Z1>'®@"1+SE*">r1re7E‘'1S®1-SeZ>—Se1
Ze7ESe " —1S—e1™7(e’EL1'ZSee'1Z¢¢"5601S1E "oe 1>’ @"1 " 01leZYZe"™
~ ZYZ>01-S¢1<Z1-">Z1e oo’ EZzoeole " 1SY 01517’ =" —SeZ10Z7°i101™>7-S
“ele‘Zloee>Z0eeleSE">e1e'Se1>S'®eZ1e'Z1>' "1 1 1S8>721"—" —10 ¢
¢e'Sel’'——7e¢'SeZet¢1SeesZ@el>ZeiE —ele'Z17ee7ZEerl " e1e'Z1ee>Z0e >
071eS—-Se'—el17¢e7Ee0el™" —1¢'7Z1>S"—31S—e1™"e@’'<e¢1SY 'eleZYZe~™

‘Z—1S1E " eed1"5172ZYZ—1S—1Se7eedlcZe’ —0le" 1™ 10’s—0l ele’ee
'S —"£Se T —31<¢Z'SY’ 51’7 Z@ILS—elelee’ EZeeCLlE"—e> 00 —o]
S™MM,"SE 1e”1e’Se—"@'eloe' " Zeel —E+72721SemeZee-Z—e1 1™ e7
1[,1r[-1"+1ESeZ®dl 1’1 E " —-™e’ ESeZelctle'Z1™M>7Z—EZ1 1"
' ">eZ>001YZ pil >ZSe’—ele'Z17—eZ50C¢ —ele’ ™ >eZ51ES—1>Z07%e1 —

ele'Zloet-—™e —1S>’07Z1S0e1S1E 'eelZ—+7Z>el0eE ' ""+d1S—17YS-
™ML~ _SeZe¢1XV,YV=1"¢1@E "ee>7—1 ‘1 18e”1'SYZ1S172S>—"—
E''eeloeeSrele™loe'” 1e'ee’ E7¢¢C1SESeZ-—"ESeetd1'Z1 51 0‘'Z1e7Z—ocE
<ZE"=72172S0’*¢tle'@e>SE*Z01">1-S¢1Z—eSeZ1'—1e’>2™e'YZ1<Z'SY"
“el 1o’ —EZ1'2Z0721S>7Z1Se@™"1Es— ESeloet—™Me _@l ele'Z1le ">
(Z1ES700721<t1S1¢728>—"—e1™>%¢e7-081 ‘Ze‘'Z>1'¢1'181¢72S8>—"—ele'cx
“eleZee — 017" —el1 " H51E " —e20@Z1’'—1S—1SESZ-"E1lei<“ZE+1S—e17
SceerZee—7Z—e1ES—1'Ze™le' e’ —e7'‘'le'Z17—oZ>0¢ —e1™) ¢ce7_j

elet—-™e" —1S8>'Z1 ‘Z—1S1E " ee1E'S—eZelEeE ""e@lH>1Z—Y'>» —.

ES70Z17¢1ee>Z00@dlS—e1E —Z8727Z—eet1e'Z1S™M™M7S,S_(EZ1" -1

CZE'1SEIE " —ee'E+1Se1'"-Z81">1 " ®Z1"5>100Z™S>Se¢’"—1e>"-1™MS,7_
let-—™e"—j

“Vees7Z—1 '"1S857217Zj™ Zele 1eZ "™ e ' ESel1Y "eZ—EZ1>1—Se7>¢
et—™e" —@l'—eZ>™37¢7¢1Se1 01 ‘Z—1¢'Z¢1-S¢1SE+2SeetlcZ1cee>
H>1e'Z1E S —" Elee>Zeel ele’Y'—el1'—1¢72S571 SE'1¢Z2S>1'—1'71
32— 18572172 {™M " Zele 1@ —Z1e"5—1"0172(e572-721>S7-Se’Elee>Zkc
" Ee72971—Se7>Sel1e'eSeeZ>el1ezE '1Sele>—Se @l "e@dl 7> E
e >7Se7Z—"—el'ee—70®@1S—e1SeEe " E’'SeZe1™S  —e7e17i™MZ'7Z—EZce1
e 1Y e Z—E®Z1'— 121" -7Z1"51E " ——72—"9¢i1 YZ>1YV1I™MZ>EZ—e1"s
oZYZe"™MI1S1Eee—"ESelet—e>"—21 'e17-"e""—8e51<2'SY'"">S31E"
et-—™e _le's—'e' ES—el1Z—"7¢'1¢"1<Z1¢'Se—"0Z¢1 '¢‘1™ " ele>S7—
“ele'Zloet-—™e"—@l1”el 18$>7Z1YZ>¢1@ —"¢S>1e¢ 1 "Z1"1 [
o' 717—e7>0¢' —e1ES7®@Z0e1l 1 1et—™e —edl e Z>1™>"¢eZ—1-S¢1

ZeSs>eeZ@@l™ele'Z17—e7>0¢ —e1ESZ7@Z1"¢1e'Z1lee>Zeedle'Zl >S—ce(
™ "Y' 'eZ1S—1"—e75YZ—e' " —1¢'Se1ES—1>7¢7EZ1e'Z17Z¢¢ZEeel " el0ee>:
et—™e" —ple‘Sel—"e‘elcZ1e'Se—"eZe1Scel i

“31E Tee>7Z—1Se1¢"7—e1Se1e"751751'YZ21¢72S5017eed1le‘'Z1 >S—eEZ
<27—1@'"~ —1e 1772 Ee'YZeC1>72¢7EZ10ee>Z0celS—el1'—E>ZSeZ1E":
— 772> "E‘'Z-"@>¢81>ZYZ>0" —ele'Z1ECE*Z1 1" e 1E >0’ 0 ¢1eZSe’ —els



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

—""e1S —el1 ' —-™ZeZ1E " —e>"ei10 "¢ZAle >1E "ee>Z—1<Ze” 1°7Z1SeZ1 1)\
ee’e'eelle’eeZ> 7 —edle”—71 'e'1e'2Z172¢201 " ™Z—081 “"eZ17Z—eSeZe1 -
oZE'—'87271Se0e"1e72See1e 1<(SeS—E'—ele"™MS_'_71S—el1—">7Z™'_7™
eSe18571¢°Z1eS>e7e1 e 1E " —-"—1 le>zeceld

S>1IE o> —1¢"7—e751'S—1"7251¢72S>017¢¢81 ‘"1-S¢1cZ1""1¢ "2 —e1
71 S'S>’@'’1 ¢2>YZeS1 “e'Z>1S—e1 Sctl >7e>S—-1™5"VYV'eZ0ele’'ZeS>¢18
o'—701e'Sel’ —Ee7eZ1e " e@1E""Ze1SEE >’ —ele"1e™ZE «'EL1™> —
sZe7EZeloeerZeel S—el ' —™>"YZ0el1¢'7Z1cSct el eeZZ™1S—ele’'eZ
T ET>™ >SS e7e1e™ 51071 —"07518—01¢'2Z1¢Sc¢dLSe"—el 'e'le'Z1-"90'7>
o7 —eSel Ze'eSe' " _1e7ZE‘'—'8§2781'e1' =™ "YZ0ele'Z1-"9e7> @l—-Z7—9eSe1¢
e"1S1<ZeeZ>10eS>ele 51 7Z1<¢ScCi

~ ~

71 SeZloeez-¢

‘Z1le"ee” o1 ESeZloeezet]l 'eel’eei@e>SeZ1'” 1e'Z1E " —EZ™Me@l1™>7
S—1' —e'V'e7S el E "eejl ole'Z1le's0eel’ —e>"e7Ee'"—1e¢"1 Zaee'Z10—"901"
S—e1‘Sel“700el1<272—1¢'Se—"@Zel 'o‘1 il 'l —"e'72>12{™eS"— 78]
Z-"¢"—0el1l,1'S™MM™M¢]1">1@Sel1Z-"¢""—0il Z1ES—1<Z1Zje>2-721"—17"+«"
e~ —Ze' —701'Z1 "7e¢1¢Z1'—107E‘'1S1>Se731¢'Sel‘Z1 “7eel''eZ17—e7>1""
ES>1e"1le>¢1e"1ESe—1""—Zeil —-1S¢>S'e¢1"—71S¢1'7 ee1<Z1l0eeS—=s’
"~ 1 ‘Sele”1e”d 1@'Z10S’' il Z1 Se1See”1'SY —ele'ee’Ezoeetl "o'1°
e E "

Zoew'210Z272-721+'"21S1YZ>¢1c0 ZZ+d1e¢' " 2¢'1>S—<72—E+""20001<¢il 7
—Se'EZ1751-72S——7@0edlczel’el'Z1e eler7@e>SeZe1 >1°YZ>,ZiE ¢Z81
Z1 S0el1e>"=1S1 S>—1S—ele"Y ' —eleS—_"0e¢]l "e'1¢"e'1™MS57 e@1S—e1S1¢
S>-01Z8ee' ¢l "—Z1'0781S—ele' 7571’01 —"01@Z27Z-1"1<Z1ES7eZ1"
¢7Se1e71e'71<Z2'SY"">1 Zeoe'Z1l "Zeeloe " —Ze' —Z01Zi" < i

" EZe® "—1 '+l Zoe®’'Z ®®1-"7>81" ZYZ>810e‘Zele’e‘el —1e‘Z1e’'e?
<2571 Zoee’'Zl Soel<>—il elS1>7Z0e7ee1®@'Z1 SelYZ>¢1S—i " Z2cels:
75171 S1¢>—010e‘'Z1'Se1S—"¢'751-"ES>>'S¢731 ""E'leZele"17
‘Z>1e7Z™>7Zce0e’”"—il 'Z—10e'Z1«<ZES-71™>7¢—S—e1SeS'—351e'Z1'Se1
e >1e'Z1eSceeler’ —Z@eZ>801—-S" —el'ele’ee’ Ezoele " 1e’' V71070015007 —o'"_

7> —ele'Z1¢’—71X,¢72S517eel Zee'Z cel-"9e'7Z51 Sl —1¢'Z1'"0e™’'eSe]e
eeS¢CZel o'l le>S—e—"e'7571 ‘"eZ1e'72>781'Z1e 1’ E"B1>287" > —e1'"
o Z—™"3S5e¢1 ™71 —17j¢eZ—11 —Z1ES—1"-Se'—71'" 1oe@ES>¢1le" 01 ~
e "7e'1'@1eSe'Z>1 Scel '¢'1''-81"01-"97Z>1 Scel—"¢j

Zoee'Z ;eloe’'e2Se’"—1 Sel—"e107>""72001S—¢1‘7Z1 Sel—"e1'""0™" !
‘Sel1 E"—™e' ESe’""—0edl “"E'l Scele —Seetle’'Se—"@Z7¢1S51¢72S>1+S+7
7220071’ —1-72E'1SeeZ—¢'"—1S—el1 "5>5¢1S>"72—ele'721—7 <>—081 " E
2727172181 5-1"e1S<S—e"— 7 e31 E>ZSe’'—ele372SeZ51 @e>Z0e(



,V $'+'' D 6WUHVV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

"— e’V e7Sel e’e2Se’ " — @1 -S¢1—"e1'SYZ1ESZeZelZ-"¢""—Selee>Z0

ZioZ—eZ¢e1™Z7> "¢l ele’ —781e’'"7¢¢1ES70Z1S10’e—"¢'ES—el1™‘¢c’ "«

Y 00Z8727—+eCB1e 72177 E 17010 2172550¢18Y7Z>00'0¢d10eZYZ>Se171 *

“el 01-S¢1Zi™eS' —1 Zee'Z celet—™e _ 1S —e1eSE"1 el E"
|

Zoe®e'Z el™S>7—ecele’el—"0e1 S—ele™1™7e]1" -1 "—1-7¢'"ESe'""—d1le":
SeZ1w@ZYZ—081 Zee®’'Z1S—e1'"l ‘"eZ1¢S—"e¢1.1™S>7Z—ee1S—e1[,¢Z
CEZ—eZ—eSel Ze'eSe' " _1e7E'—'82711 ‘'Z1<¢t0eleZS>—Z7e1e'Z1¢ 72—
“>e17el 'oee -]

Zee'Zle 72—l el17eeZEe'YZ1 —1ESe—"—el" —@Zeele” —il ¢1Se="1>7Z¢
"—1eE "l 'Z1—7Ziel 27271SeeZ51¢7S>—"—e1 Jl'Z1E " —™MeZeZe1l" el
¢’ —71Se¢1¢7S>71 Z1 Se1S<eZ1e¢"1-S" —eS’—1"7001SeeZ—¢'"—3le"EZm:
‘Z—1'2Z17>—71WV1¢ZS>02017¢ed1 Zewe’'Z1eZ2S>—Zele'Z10 e’ —ed17¢7
CE ""edl'®1cZee751S<ceZ1e " 1E"—e> 01" 01Z-"¢""—00d1S—eleZel1S+ —

200’21 72ZYZ—e72See¢1 SeeZel1S1e” 1e"@Z1" 1 1-Z¢ ESe’"—1"1S7e
7o' eSe’”—_j1 7Z1'01S1'S™M™M¢EF]L Zeo Se“7eZelE ''eel ‘"1 "Zl Zeel —
Z2-71<7'SY ">001'Z1°0™eS¢71S¢1S1¢"72—751Se78102le’«Z1E" 7>
>0 7211l —Z1E  Zeele s70Z7210’e—"e¢'ES—e1<¢Z'SY’">1 ™7 ce7Z—-0d1e"
72 ESe"—31™M " 1ezEEZere]l —1eE " "ed1S—e1S1-">7Z1e>"72coZele’e
el'el’ —™ e’ <eZ1le"1 ™7’ Eel ‘Sel “7ee1'SYZ1'S™MM™MZ__7e1 Y7510 =77
"' 18— 17007 Ee'YZ1eZE ' —'872721¢ >152¢7E —elee>Z20edlcSeS—E ' —-+1
Z2iZE2'YZ1e7z—Ee' " —1ES—1<Z1S™M ™M™, 7E 'SeZej

Ne¢ °

ml\kl
N¢C o

WVil "—Eez0e'"—

1E "e017>1Se7001See/7EeZe1¢t1e>S7-S1">10ZYZ>Z1e>Zcerls""eZel
©eSeZ801E " —0Z28727Z—2C1E>ZSe’ —¢1S1ECEZ1 "+ 1E>"— Elr*>Zeril
— 77> —SeleZYZe"™M_7 01 ™MS3e' E7eS5e¢1’ —1e'Z1™>7e5 " —eSelE">e7Zji:

o 7— Ee' " —01E>ZSe’ —e1eSE"L " ¢1E " —e>"01 01 See/7 —o'"_§le"EZ70d1 -2
c'e™eS¢’ —e1SelEet-—™e"—l el i

S>eC1>ZE e—"¢""—1"e1eSE*">01'Se1ES70071w@ZYZ>217>1>S7-S«' (E]1
‘Ze™1 _"e’'eSe71e'Z17Z0e7ZEeeil ‘'Z1 >S—@EZ—eZ7Z—+Sel Ze¢'eSe’"_1+70
e ZE Y721 —1>Z¢7E —eleZ-™">Se1S—el1E'>"— Elee>Zcedl>Z7E —
i ZEZ2e'YZ1lez—Ee'"—il ‘Z1eZE ' —'8271'@12S0e¢1¢"1¢72S>—1S5S—¢17S 0 (
©1See1Se701,1E "ee>7Z—1Se1¢"72—e1S01 251751’ YZ1¢7ZS>01 eele~1¢

1>’0"1eSE+">0d1'Z1 >S—EZ—e7Z—eSel Ze' eS¢’ " _1e7ZE'—'8271
07001 -S—"e70eSe’ " —1"el@¢t-—™e"—d1S—e1™> V' eZ01S1e’Zeele " s10e?

z
z



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

Ze'">1eZeS’ e@

S>'—S1 711 >"cece See
ee370@1Seel1E ™" >>Ze™ " —eZ—EZ1s" A1l S>'—S e5"ee SeeiE"-

1 >"cece Seelil " E'SeZ®xd1l

ZeZ>Z—EZce

yWp il —@E>Z2Sa@’'—e1 >ZYSeZ—EZ17%1 SsZ—e, 2™ 50701 007 —o'~_
“yeZ51 —"—el “ees7Z—1,, 1 —'eZel ¢SeZ7Zed1XVVY1S—e1XVV]il
ZYi

yXp Z™Zee’1l i81 SCe™>1 81 ZZ-S—1 il '@"¢1leS—"¢'Zefil S—"e¢lce
—7—0Se1S—e1 ™' ¢’ ESe1'ZSee‘1 el ce@™> —ojl @CE ' "¢" e ESe1 :

yYp 25"Z1 081 Zee—S—1 081 E eel 061 ZZ-1l 81 S>>’ —1 il *Z1
E e "0l Z{™MZy'Z—EZ®1 —1S—17>¢S—1™Ze'Se’EL™ ™70
XVWWOY[O\UAZVA. WY

yZp 25721 81 Zee—-S—1 81 E e+l 081 ZZ-cel1l &1 S>>'"—1 il ‘Z1
E''ee' " el Zi™MZ75 7 —EZ®@1"—1S5S—17>¢S—1™Ze’Ses’EL ™M " ™M7eSe""
XVWW1 Z—0oY[Q\UAZVA. WY

y[p S—1eZ—1 Z>¢'1l 81 S>E"Z—1 i1 '¢'1S—eZ—SeSel —Se7>—_Se:
let—™e " —dlZjeZ>—Se’ £ —el ™5 e7-231S—e1S—{'Ze¢1 —1"
ZYT1XVVZ1 7«0][0QZUAWVAL. _]i

y\p SeeZ1 81 ZSe1l 81 Y751 i1 —eZ—SeSel1 -Se7>—SeleerZecel
E‘'eel —7725 7Y Ze"™_7 _—ef1 ‘" 1 S—el1 ‘¢CH1 1 ‘'eel @CE‘"e1l 0o
ZANOY,ZUAXZ[.\Wi

ylp S¢1 081 >"Z—1 81 S<Zel i1 “e¢'Z>@17e1E ' eesZ—1¢'Se—"@Z+1
‘C™Z>SEe' Y oG 1o’ >0 >Rl ZSee  1E " —e'e' " —@1S—e1-Z ES1ES
¢ >71S—e1SeeZ51c¢ >0 170l Z1@E "eeil Zo1 S>Zi1XVV_1 S—0Z]OWir

YAp T——7Ze1 i1 ZeeSe' " —Se1Se781<’ 50"l Z'e'ed1S—ele'Z1>'®”1"1
EYZe1l el "0ZSeZ1 —1 “ee " ei1IXVV\L Ze1WO_WOrUA\[[.\VI

Yy p E Z—1 i1 >7eZ@Ee’'YZ1S—e1eS—Se’'—el7ee7ZEeel eleerZeeml-
>S'—i1 'Se” o770l o'—1 722> " E’TI1XVV\OMNAZUAY\].AWi

yWVp z™'Z—1 81 E Z—1 81 2——S>1 81 Z'—1 i1l eeZEe+0el1 1 ce
™S —1"—1¢7Z1S"—081<Z2'SY'"251S—e1E"e—'o'"—il Sel ZY1 27>



,V $'+'' D 6WUHVV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

YyWWpH “eeZ51 81 SE”S¢1 81 ‘S—S1 81 ZSmwe+Z¢1 81 S—S71 81 YZ:
"£71S—e1 ¢’Sel Zeel Z—@’'e¢1’'—1 >7S1 17e1¢'Z1 "> ¢SeZ>Se1 >
o'l S*">1 Z™s70ee’YZ1 TeeTreZ>il Z5Z<¢>Sel “>eZii1XVVX1 ™M>1WO0

YyWXp S—e1 081 “¢Z¢’1 81 S“®£S—1 81 S’ ®”S1 81 «"E"-2'72>1 &
E>2S®@Z1Zi™>Zee’ " —17e1@¢—S™@Z,>Z¢SeZeleZ—7®1S—ele
'™ >e7Z>i11 Sel ZeilXVWX1 Z™MOWAL_UAWZWY.]i

~,_S.,_.1~

yWYp Z7c‘l 81 S¢Z>S1 81 Z'+-S—1 i1l 2—Ee'~"—Se1—-7
° 10')2CE.’~_

SEe’'Y'otle' @™ >Z>A1S1>ZY'Z 1S—eloeZeeZ@eZoleze?>
WO[JOWWUAWX]Y.AZi

Z>
z

~

YWZp Z>ee”—1 81 Ze0e'"eel "¢l 81 E'—SE”"1 081 72'¢2+S5S>1 081 <727
1

v N«

Z1Seil Se—7¢'E1>Z0"—S—EZ1' —Se’'—el1"e1<"¢@l '¢'1See7 —o""_
7518 —e1e'72'5172—SeeZ@EeZole'<s'—eeil 1 —1 ESel ‘'eel e eZe
ZYOGYUAYYX.ZVi

YW[p S—-Z¢"—1 1 il >S’"—1-Z7¢S<"e’@-1"—17272—SeZ>01 ’+'1See7—
'@ o>l >EYZ0el1 el Z—27>Se1 ce¢E’Se>¢i1W__ Y1 S¢IWO[VAOI

YyW\p ’'¢”1 81 S—EZ1 81 '—2Z7'S>+1 81 >Se®@'S 1 81 z——"—ee"—1 i
701’ —1SeeZ—e" 107 E'e1C™MZ>SE’Y'eCLle’ ™ >eZ5A1 1e’eezce’
-S—15S'—1 S™M™’'_ej1XVV_ 1 Z™MIW[OoYVO_UAX][].\[i

YWIp ¢S’>1 81 >S—eZ>1 81 Z+Z>e1 SE£S1 i1 ">e’e™ 1l ZSE+'Y'+¢1 e
o'YZ71 72— Ee"—1'—1 >Z@E'""el Cees7—1 eeZ—o'—e1 7Sel «S>eil
S¢o]\AYURA[[Z.\]i

YWADP 'Ze¢75-S—1 81 ™M7Z—EZ>1 i1 eeZ—e¢' " — 7' E & C™MZ>SE+'VY ¢
o> —Z7>¢'E1e’ @™ >e7Z>i1 '“eil CE'’Se>¢i1W__ 1 "Y1IWOZ\0_UAWXY

YW b >—Z, ""—a@™—1 081 See”—1 i1 ¢elS™MM,"SE'Za@le"1™>72YZ—0"
e>Z0e1S>7Z1—"e1¢'721@S-Zi1 -1 1 ZSee'1l > ="¢ilW__ "1 Z—O0WXi

YyXVP ZS>1 81Ze’e™>il [™MZ5'Z—@EZ1 el Ze eSe’"—fl [MZrel —eo>"
S>8e"—1 "7Z01XVV\i

yXWp >SY' el 81 ‘'ZS>1 i1 "Ez®@Ze1SeeZ—¢'"—31"™MZ _1_"—"e"5" o]
'— oAl SeZe >’ Z@1e"1">eS—"£71 -7 eSe’"—@le> -1 Z+'EDL Zeo'R
" E TZee—Z0eelS—el Te—"¢' " —i1XVWV1 ZEOW_GZUAWWWYV . AJ

YyXXp >SY'eel 81 >Z—S—+7>1 81 2z el il eCE "¢ e’ ESe1S—e1™"'Cq
S1 ™y, ™M eZel "«“Z@Ee,5272>>S &0 7Zee,>27>5Se1 E~—e' —77-1"e1ce.
S—el "e—'e’ " _i1XVVZ1 Zz—OWYOAXUAZVW.XVi

yXYp >SY’'cel 81 ZS>0e”"—1 i1 25721 "—eeE' " Ze—Zeefil e’ —E+1l ‘2
ESel ">>7Z¢SeZ0l1”e1 "—eE "Ze—Zmemel cceZeei —e1 1 Z75"E'’]



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW)\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

yXZp >SY'@el il »S—eEZ—eZ—Sel 7e'eSe’"—1 7E*'—'8272711 —Al >S
eTreil The’—'1 —ECE"™Ze’S17e1 CE " ¢1S—e1 Z7>"eE’Z—
S—el "—eOILXVVWI1I™Mi1IW]V[.\i

yX[p 'ee<ZE”1 81 >-7Z, "'—oe"—1 il ‘¢’ e e’ ESeleeeZs7Z—EZR1<:
—Z+'eSe’" 1S —e1>57Z0*il —Z>>ES—1 ®@CE " e ei1lW_"]0ZX0_UA"]

¢<SE'1 11 ‘Z1 ™M‘¢a’ e e¢l "ol —

e1>7Z@™~—@Zil Z7>"eE&’'1l '"<Z

yX\p ZY—'—e1 81 SeeSEZ1 081 7’
S"Ze7e1C™M " _ZeS( e’ (EL —eZe>Se
XZi

z
z

yX]p >SVY’'eel 81 SeeSEZ1 i1 72¢"—"—"E1S—el 1™MSee7Z>—@leZs> —o]
RCEZ—eZ—eSel -7« ¢S’ —10 U1 ™M>SEe EZAL1+'Z1<Se’el1*">1851
e E' TZee—ZeelS—el Te—’"—i1W__ O0MOYUAYVX.WAI

yXAp >-Z, '—e"—1 11 ze"—"—"E1leeSc e e¢1S—e1 >S—EZ—eZ—=F
Zei1lW _]Y1 Z2+0Y[QZUAYZW. i

yX b Zee—7'7>1 81 <Z>+'1 81 E* S>£1 81 '——-7Z>-S——1 81 SS>'+1 51
E “e" e’ ESelZeeZEerl e1—-Z¢eSe'"—fil 1-75,S—Sete’'eil et E""
Wi

YYVpP 'ee<Z®E"1 81 ZweZetl il Ss>e’E ™MSe’"—1'—1¢'Z1e>S—EZ—+7
> — 0801771 E "' Z>72—EZ107> —e1E& —EZ™el1e7S>—"—oil —e7>—
W_ M1 S—oX_aW,XUAZ[.[[T

YyYWp ~“1 81 >-Z, ""—e™"—1 il >Z2721>S—e"—"£7¢17{™MZ5 -7 —el ™ —
eZEeel "ol ¢'Z1 >S—EZ—eZ—9+Sel Ze'eSe'"_1 «ZE'—'8771 ~—
XVVWOX _ARZW _.ZVi

YYXp 'iT—1@EHdL 'ee<ZE”1L 81 >SY'el 81 ®Z-S“Z1 81 +S¢<>—27Z1 81
258’ — el @E " e—"'YZ1S —eloeZee,oZYZe"™M_7 —efil "—e’'eje’' _Selme’
—Z—+S>¢1leE " "elE Tee>Z—i1 "725—Sel17el "E’'Se1l Z'SY' ">1S—e1 7

YYYP Zrezoem@ ™ —1 i1 'Zeel'—eZ™7 o7 (EZOLl>S—weEZ—eZ—Se1-.
E"eeZ71S>e01S15272iS-"—Se’"—il Z>EZ™el "¢l "'eeeilW_ Y1 Z(

YyYZp >SY'@el 81 >-7, "'—e"—1 il 'Zeel-—"eZe1" e 1E —E "Z®—7Z0®
Skl —e«'ESe >l ele’ZeelZeeZEoil —eil il Z2>"cE’I1W_~ 1 Z1
yY[p >SY'el 81 SS¢S1 81 SeZ+e'—1 81 S——7>1 81 '«"E*‘1 81 S¢e">
>S— @ EZ—eZ—2Sel Ze'eSe' " 1™, SEEZ1"—1>S ' —1e7—Ee'~—’
eZeZ1l@ezeZ—e@il —eZ>—Se'"—Sel "7>—Sel"e1l CE "™ Cor’ "o (]

yY\p >SVY'cel 81 SS+S1 81 SeZ+e'—1 81 S——7>1 81 >Z—S—+7>1 81
e'SeleZe¢S7001¢>S"—1@eSeZA1™SeeZ>— 1"« 1E 'Z>Z—EZHL™" 7>
Z¢Z0e,Ee"eZ1 572l S—el >S—EZ—eZ—¢Sel Ze'eSe'"_1 ™,§
XVWVOWWIWUAXW.YVi



,V $'+' D 6WUHVV 5HODWHG 'LVRUGHU" :K\ OHGLW
KWWS G[ GRL RUJ

yYlp ZY—'—e1 81 'ee"—1 81 SY'e™—1 il &>Z—"E >« ES+1SE-
“5—1 Z*'SYiI1W _]"1 Z<OWVIOWUA[Z.\VI

yYAp SE ZS—1 81 See™—1 81 Z——27Z<Z>21 81 ZY’'+e”’¢1l 081 S—-S
Seil eeZEecel "ol ¢'Z1 >S—EZ—eZ—¢Sel Ze'eSe’"_1 ™M,~e,S_1 "
E'S—eZel —1'"">-"—717ZYZe01S—el1>Z™"—@Zele les>Zeol!
— 27577 —e"E> ' —""e¢i1W__]1 S¢oXX0ZuAX]]._[i

VY p S>—Zcel 81 S72£S1 081 >72'<Z>1 i1 —™MSEel"eleerZoeel>Zez2d
‘SY' ™51 —1Se o7 EZ—eeil ZSee'1S—e1 7Se’e¢17el 071 72eE " -Zce

YZVpP ZiS—eZ>1 81 S’'—e"5e'1 81 ZeeZ>+ "1l i1l >S—eEZ—Z—+S-1
o7 —31S—e1™M@EEE " ESe1'ZSee il 1E—EZ™e72Se1"YZ>Y'Z 1
“7>—Se17e1 “E’Se1l Z'SY’'">1il Z>e~—Se’e¢ilW__WO\I[UAWA_ .XZ’

YyZWp “weSZ—1 01 Z——1 i1 ‘'Z1Z2{™MZ>’Z—EZ1"e1e>S—eEZ—+Z—+S-
¢Z—e@f1S182Se’eSe’'YZ15Z™5eil {™e™57210 UILXVV\L E-0X0[URZ

YZXp >"cece Seel 81 ¢’'j>7e1 81 >SY’'ael 81 SeZ'1 i1 Z1 171 >
"1 eZE'—'8271 "1 >772EZ1 et —™Me"_@@]l "ol eeZ o1 Ze' (E’e

Ul<C1>Ze72@E —eloee>Z00e1S—e1S—'Zetfil —1Z;™e "5S¢ "5¢1ce
ESe " —i1IXVVAOWVIOXUA~—e' —Zi

N« © e

YyZYp >SY'@el 81 > cece Seel 81 «'j>7+1 i1 81 >S'—1 7—Ee'"—'—>
Ze'eSe’"—1 >SEEZi1l '—elil "e¢d1l ‘Z1 "72>—Sel”¢1 CE'Se>¢il

YZZp 'e"1 i1l >"T—e" ™S5 7¢Se]l SE’YSe' T —1"—1SeeZ—e'"— o7 (E'01
('—ZeleCt™Zflez—(Ee'"—Sel1-Se—7¢e'E1>Z"—S—EZ1'-Se'—elcee
ESe>¢ilXVV[LI Z™MIWOWAJAYUAXAX.YT

yZ[p *'1 "E‘'Z+Z21 81 >>E*'Z™1 81 "*—1 061 ‘Sc7el i1 ‘Z1—7%>"™‘Cce’
E'e&C™MZ>SE'Y otle' e 5eZ2>i1l —eZ>—8e'"—8e1 “7>—8Se1%¢1 ¢E
AW Y

yZ\p S—£7Z—1 81 >SS™1 81 «Z™'S—e”"—1 81 S>e‘Seel 81 'ef’' ——
o' —71 1-72S®7>7Zele™ 31 1S8S—el1—">-See¢1SE"'ZY —el1™>7Se"
¢SE”1 Zeel Zezei1lW__[1 S>OXVIWUR\[.AX]T

yZ]lp S»>>¢1 81 «S5>"Z1 81 T'—ee"—Z1 i1 1>ZY'Z 1717272 E+>"™ ¢’
‘¢™Z>SEe’'Y'etle'@ ™ >eZ>f1 11 2S¢’ eSe'Y71S—e1872S—e'eSe’'YZ17s
Z7>"™ ¢’ ei1XVVY1l Z<OWWZOXUAW]W. Y

YyZAp S>7"Z1 81 S>>¢1 81 E S>e'C1l 81 Ze'"” "e£1 81 “'—oee"—71 &
Z—EZ1 —1E " eesZ—1 'e']l seZ—o'"— 7o (E’'+& ¢C™Z>SE+’YV'e¢1 ‘"
el —1e'Z’51 il o —1 ZZ>"™'¢oe’"eilXVV]L ZeOWWAAJUARWZ]X. i

YZ b "aeeZee"1l 1 i1 >ZYSeZ—EZ1S—eleZYZe"™M_7Z —e1"e1™MEtE"S

S—e1Se"eZEZ—CEZil E*'YZoel1l ¢l Z—7>Se¢1 ¢ E*'Se>¢ilXVVY1



$WWHQWLRQ '"HILFLW +\SHUDFWLYLW\ 'LVRUGHU LQ &KLOGUHQ DQG $GROHVFHQWYV

y[Vp Z—eZ>1 i1l ilSeeZ—o'"— eZ¢’E'e1'¢C™MZ5SE+'Y eCle’ 5751
Z 1 >"Al je">el —'YZre'e¢l >Z0ee01XVVVi

y[Wp S>E'1 >7272-S—il “oee™Sse7-1 S>71 >"-1 —E'Z—e+1 —+'S
XVVX0 ™' —eQ\WiUAXY.ZdL\YI



