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7KH ,QIRUPDWLRQ &RQWDLQHG LQ 6WRFN ([FKDQJH 6HDW 3ULFHV

$EVWU DFW

( [F K D Q J H V H D W V D U H F D S LW D O D V V H W V W K D W F R Q IH U D F F H V V W R W K H W U D G LQ J q R R U ï $ V
V X F K ñ W K H LU S U LF H V U H q H F W H [S H F W D W LR Q V D E R X W IX W X U H D F W LYLW \ D Q G U H W X U Q V IR U
W K H P D U NH W D V D ZK R OH ï )R U W K LV U H D V R Q ñ W K H S U R F H V V E \ ZK LF K V H D W S U LF H V D U H
G H W H U P LQ H G S U R YLG H V YD OX D E OH LQ IR U P D W LR Q D E R X W E H OLH IV R I P D U NH W S D U W LF LS D Q W V
ZK R K D YH W K H P R V W LQ W LP D W H F R Q W D F W ZLW K W K H W U D G LQ J S U R F H V V ï 7K LV S D S H U
H [D P LQ H V W K H P D U NH W IR U 1 H Z < R U N 6 W R F N ( [F K D Q J H õ 1 < 6 ( ô V H D W V X V LQ J W K H
F R P S OH W H LQWUDðGDLO\ U H F R U G R I W U D G H V ñ E LG V D Q G R oH U V IR U W K H V H D W P D U NH W IR U W K H
ì ä æ ê ðì ä ä é S H U LR G ï 2X U D Q D O\V LV \LH OG V V H YH U D O Q H Z U H V X OW V R Q W K H H YR OX W LR Q R I
E H OLH IV D Q G W K H LU U H OD W LR Q W R D V V H W S U LF H V ï ,Q F R Q W U D V W W R W U D G LW LR Q D O W K H R U LH V R I
E LG ðD V N V S U H D G V W K D W H P S K D V L] H LQ YH Q W R U \ F R V W V R U D V \P P H W U LF LQ IR U P D W LR Q ñ ZH
V K R Z W K D W V H D W V S U H D G V U H q H F W W K H K H W H U R J H Q H LW \ R I E H OLH IV D E R X W IX W X U H P D U NH W
S H U IR U P D Q F H ï 2X U W H V W V F R Q p U P W K D W V H D W W U D Q V D F W LR Q V D Q G TX R W H V G R F R Q W D LQ
LQ IR U P D W LR Q D E R X W W K H V H E H OLH IV ñ D Q G R X U P H D V X U H R I G LYH U J H Q F H LQ R S LQ LR Q K D V
S U H G LF W LYH S R ZH U U H J D U G LQ J IX W X U H V W R F N P D U NH W U H W X U Q V ï



ìï ,QWURGXFWLRQ

( [F K D Q J H V H D W V D U H F D S LW D O D V V H W V ZK R V H S U LF H V U H q H F W H [S H F W D W LR Q V D E R X W IX W X U H V W R F N

P D U NH W U H W X U Q V D Q G D F W LYLW \ï 6 H D W V D U H W U D G H G E \ P D U NH W S D U W LF LS D Q W V ZLW K W K H P R V W

LQ W LP D W H NQ R ZOH G J H R I W K H W U D G LQ J S U R F H V V ï &R Q V H TX H Q W O\ñ W K H U H LV F R Q V LG H U D E OH LQ W H U H V W LQ

V H D W S U LF H U H W X U Q V D Q G OH YH OV ñ D Q G LQ ZK D W ZH F D Q OH D U Q IU R P W K H V H LQ G LF D W R U V R I P D U NH W

K H D OW K ï )U R P D S U D F W LW LR Q H U YLH ZS R LQ W ñ V H D W S U LF H V D U H R IW H Q YLH ZH G D V P H D V X U H V R I P D U NH W

V H Q W LP H Q W õ V H H ñ H ïJ ïñ 0F *H H õ ì ä ä å ô ô D Q G LQ G LF D W R U V R I OR Q J ðU X Q H [F K D Q J H S U R p W D E LOLW \ õ V H H ñ

H ïJ ïñ ,S D Q G / R K V H õ ì ä ä å ô U H J D U G LQ J W K H S U R S R V H G P H U J H U E H W ZH H Q W K H $ P H U LF D Q 6 W R F N

( [F K D Q J H õ $ 0( ; ô D Q G W K H 1 D V G D T 6 W R F N 0D U NH W ô ï )U R P D Q D F D G H P LF YLH ZS R LQ W ñ W K H U H LV

LQ W H U H V W LQ H [F K D Q J H V H D W V D V F D S LW D O D V V H W V ñ D V LQ 6 F K ZH U W õ ì ä æ æ E ô ñ D Q G LQ X V LQ J W K H LU S U LF H V

W R G U D Z LQ IH U H Q F H V D E R X W W K H LP S D F W R I F R P S H W LW LYH D Q G U H J X OD W R U \ ID F W R U V R Q V H F X U LW \

P D U NH W V ñ D V LQ ' R H G H õ ì ä ç æ ô ñ 6 F K ZH U W õ ì ä æ æ D ô ñ 6 W R OO õ ì ä æ ä ô ñ -D U U H OO õ ì ä å é ô ñ &K LD Q J ñ *D \ñ

D Q G . R OE õ ì ä å æ ô ñ D Q G % D J Q R OL D Q G % D W W D OLR õ ì ä ä ç ô ï 7K LV S D S H U H [D P LQ H V W K H LQ IR U P D W LR Q

F R Q W H Q W R I 1 H Z < R U N 6 W R F N ( [F K D Q J H õ 1 < 6 ( ô V H D W TX R W H V D Q G S U LF H V X V LQ J X Q LTX H ñ Q H Z

G D W D ï

2X U D Q D O\V LV LV P R W LYD W H G E \ W K H LG H D W K D W W K H E LG V ñ R oH U V ñ D Q G W U D Q V D F W LR Q S U LF H V R I

H [F K D Q J H V H D W V F R Q W D LQ LQ IR U P D W LR Q D E R X W W K H E H OLH IV R I P D U NH W S D U W LF LS D Q W V U H J D U G LQ J W K H

D J J U H J D W H V W R F N P D U NH W ï : H W H V W W K H V H K \S R W K H V H V X V LQ J W K H F R P S OH W H LQWUDðGDLO\ U H F R U G

R I W U D G H V ñ E LG V D Q G R oH U V IR U W K H V H D W P D U NH W IR U W K H ì ä æ ê ðì ä ä é S H U LR G ï 2X U D Q D O\V LV \LH OG V

V H YH U D O Q H Z U H V X OW V R Q W K H U H OD W LR Q E H W ZH H Q V H D W S U LF H V D Q G X Q G H U O\LQ J D V V H W S U LF H V ï )X U ð

W K H U ñ E \ MR LQ W O\ P R G H OLQ J W K H P R W LYD W LR Q V IR U W U D G H D Q G W K H U H V X OW LQ J V H D W S U LF H P R YH P H Q W V ñ

ZH F D Q D G G U H V V V H YH U D O LQ W H U H V W LQ J LV V X H V ñ LQ F OX G LQ J W K H R E V H U YH G S U LF H YD U LD E LOLW \ðYR OX P H

U H OD W LR Q D Q G W K H H [W H Q W W R ZK LF K G LoH U H Q F H V LQ R S LQ LR Q õ V H H ñ H ïJ ïñ + D U U LV D Q G 5 D YLY õ ì ä ä ê ô ô

H [S OD LQ W U D G LQ J D F W LYLW \ï

7K H U H V X OW V S U R YLG H D G G H G S H U V S H F W LYH R Q W K H U LV N D Q G U H W X U Q R I H [F K D Q J H V H D W V ï : LW K

W K H Q R W D E OH H [F H S W LR Q R I 6 F K ZH U W õ ì ä æ æ E ô ñ W K H U H K D YH E H H Q IH Z G H W D LOH G D Q D O\V H V R I W K H

U LV NV D Q G U H W X U Q V R I V H D W R ZQ H U V K LS ï : H H [W H Q G 6 F K ZH U W öV R U LJ LQ D O D Q D O\V LV õ ZK LF K F R YH U H G

W K H S H U LR G ì ä ë ç W R ì ä æ ë ô W R LQ F OX G H W K H H Q W LU H K LV W R U \ R I V H D W S U LF H V IU R P ì å ç ä W R W K H

ì



S U H V H Q W ï 7K H V H U H V X OW V S U R YLG H D G G H G F R Q p U P D W LR Q IR U 6 F K ZH U W öV YLH Z R I V H D W V D V D V V H W V

ZK R V H U H W X U Q V D U H G H W H U P LQ H G OLNH W K R V H R I R W K H U F D S LW D O D V V H W V ï ,Q W H U H V W LQ J O\ñ D OW K R X J K LQ

Q R P LQ D O W H U P V V H D W S U LF H V W R G D \ D U H D W D OOðW LP H K LJ K V ñ LQ U H D O W H U P V W K H \ D U H U R X J K O\ D W

W K H V D P H OH YH O Q R Z W K D W W K H \ ZH U H D W W K H E H J LQ Q LQ J R I W K H F H Q W X U \ï

8 V LQ J W U D Q V D F W LR Q V ðOH YH O G D W D ñ ZH p Q G W K D W H [F K D Q J H V H D W W U D Q V D F W LR Q V D Q G TX R W H V G R

LQ G H H G F R Q W D LQ LQ IR U P D W LR Q D E R X W E H OLH IV U H J D U G LQ J D J J U H J D W H V W R F N P D U NH W D F W LYLW \ï 7K LV

LV U H q H F W H G LQ V H YH U D O p Q G LQ J V ï )LU V W ñ V S U H D G V LQ W K H V H D W P D U NH W D U H ZLG H õ ë ë S H U F H Q W ô

E \ D Q \ P H D V X U H ï 6 X F K OD U J H V S U H D G V D U H G Lr F X OW W R H [S OD LQ V R OH O\ LQ W H U P V R I W U D G LW LR Q D O

W K H R U LH V V X F K D V LQ YH Q W R U \ F R Q W U R O R U D V \P P H W U LF LQ IR U P D W LR Q ï : H S U R YLG H D Q D OW H U Q D W LYH

LQ W H U S U H W D W LR Q R I W K H H [LV W H Q F H R I ZLG H E LG ðD V N V S U H D G V LQ OLP LW R U G H U E R R N P D U NH W V ñ LïH ïñ

W K D W W K H \ U H q H F W K H W H U R J H Q H LW \ LQ E H OLH IV U H J D U G LQ J IX Q G D P H Q W D O YD OX H ï 6 H F R Q G ñ ZH p Q G

W K D W S U LF H F K D Q J H V D V V R F LD W H G ZLW K V H D W W U D Q V D F W LR Q V F R Q W D LQ D V LJ Q Lp F D Q W S H U P D Q H Q W õ LQ ð

IR U P D W LR Q ô F R P S R Q H Q W R I D E R X W ë ïè S H U F H Q W ñ D V P H D V X U H G E \ W K H F K D Q J H LQ W K H S U H YD LOLQ J

P LG TX R W H V R YH U W K H S H U LR G V X U U R X Q G LQ J W K H W U D G H ï 7K LV V X J J H V W V W K D W V H D W W U D Q V D F W LR Q V

D U H YLH ZH G D V LQ IR U P D W LYH ï 7K LU G ñ ZH V K R Z W K D W W U D G LQ J D F W LYLW \ LQ F U H D V H V ZLW K J U H D W H U

G LV S H U V LR Q LQ E H OLH IV ñ D U H V X OW W K D W LV F R Q V LV W H Q W ZLW K R X U LQ W H U S U H W D W LR Q R I W K H V S U H D G ï

7K LV U H V X OW D OV R K H OS V H [S OD LQ W K H R E V H U YH G S R V LW LYH U H OD W LR Q E H W ZH H Q S U LF H YD U LD E LOLW \ D Q G

YR OX P H LQ R W K H U D V V H W P D U NH W V ï

&R Q V LV W H Q W ZLW K W K H V H U H V X OW V ñ ZH p Q G W K D W OD J J H G F K D Q J H V LQ W K H TX R W H G V H D W V S U H D G

V LJ Q Lp F D Q W O\ S U H G LF W W K H P R Q W K O\ H [F H V V U H W X U Q V R I W K H 6 ÷3 è í í ï 7K LV LV F R Q V LV W H Q W ZLW K

0H U W R Q õ ì ä å í ô ñ ZK H U H D Q LQ F U H D V H LQ W K H H [S H F W H G P D U NH W U LV N S U H P LX P IR OOR ZV D Q LQ F U H D V H

LQ W K H G LV S H U V LR Q LQ E H OLH IV õ LïH ïñ P D U NH W YD U LD Q F H ô ñ D V S U R [LH G E \ ZLG H U S U H ðW U D G H V H D W

V S U H D G V ï $ G G LW LR Q D O W H V W V V K R Z W K D W W K H S U H G LF W LYH D E LOLW \ R I R X U V H D W V S U H D G YD U LD E OH LV

Q R W S U R [\LQ J IR U R W K H U YD U LD E OH V W K D W K D YH E H H Q IR X Q G W R G LV S OD \ S U H G LF W LYH S R ZH U ñ V X F K

D V W K H G LYLG H Q G \LH OG D Q G E R R NðW R ðP D U NH W U D W LR IR U W K H H Q W LU H P D U NH W ñ W K H OR ZðJ U D G H E R Q G

G H ID X OW V S U H D G ñ D Q G W K H V OR S H R I W K H W H U P V W U X F W X U H ï

7K H S D S H U S U R F H H G V D V IR OOR ZV ï 6 H F W LR Q ë G H V F U LE H V W K H P D U NH W IR U 1 < 6 ( V H D W V D Q G

S U R YLG H V V R P H K LV W R U LF D O S H U V S H F W LYH R Q W K H LU U H W X U Q D Q G U LV N F K D U D F W H U LV W LF V IU R P ì å ç ä W R

ë



W K H S U H V H Q W ï 6 H F W LR Q ê G H V F U LE H V R X U W U D Q V D F W LR Q ðOH YH O G D W D IR U W K H ì ä æ ê ðä é S H U LR G D Q G

U H S R U W V V X P P D U \ V W D W LV W LF V ï 6 H F W LR Q é G H YH OR S V D P R G H O R I V H D W W U D G LQ J W K D W P R W LYD W H V

R X U V X E V H TX H Q W H P S LU LF D O W H V W V ï 6 H F W LR Q è LQ YH V W LJ D W H V W K H LQ IR U P D W LR Q F R Q W D LQ H G LQ V H D W

S U LF H W U D Q V D F W LR Q V D Q G TX R W H G V S U H D G V E \ D Q D O\] LQ J W K H U H OD W LR Q E H W ZH H Q W U D G H U V ö E H OLH IV

D Q G V H D W S U LF H V ñ IX W X U H P D U NH W D F W LYLW \ñ D Q G YR OX P H ï 6 H F W LR Q ç F R Q F OX G H V W K H S D S H U ï

ëï 7KH 0DUNHW IRU 1<6( 6HDWV

7K H 1 H Z < R U N 6 W R F N ( [F K D Q J H õ 1 < 6 ( ô LV D 1 H Z < R U N 6 W D W H Q R W ðIR U ðS U R p W R U J D Q L] D W LR Q

ZK R V H Q H W D V V H W V D U H R ZQ H G E \ LW V V H D W K R OG H U V ï 7K H U H D U H ì ñê ç ç U H J X OD U P H P E H U V ZK R R ZQ

V H D W V ïì 2ZQ H U V K LS R I D 1 < 6 ( V H D W F R Q IH U V IX OO G LV W U LE X W LYH U LJ K W V LQ W K H 1 < 6 ( öV Q H W D V V H W V ï

6 K R X OG W K H 1 < 6 ( J R S U LYD W H R U E H G LV V R OYH G ñ W K H V H D W K R OG H U V ZR X OG E H W K H U H F LS LH Q W V R I

W K H U H V LG X D O F OD LP V W R W K H R U J D Q L] D W LR Q öV D V V H W V ï

6 H D W K R OG H U V D U H LQ G LYLG X D OV ZK R S H U V R Q D OO\ R ZQ V H D W V R U W K H Q R P LQ H H V R I p U P V W K D W

R ZQ D V H D W ï 6 H D W V D U H E R X J K W D Q G V R OG LQ D S X E OLF P D U NH W ñ D V G H V F U LE H G E H OR Zñ D Q G W K H U H

D U H U H OD W LYH O\ IH Z U H V W U LF W LR Q V R Q H Q W U \ï $ OW K R X J K W K H 1 < 6 ( ZD V IR X Q G H G LQ ì æ ä ë ñ LW

ZD V Q R W X Q W LO ì å ç ä W K D W V H D W W U D Q V D F W LR Q V õ S X U F K D V H ñ V D OH ñ R U W U D Q V IH U V ô ZH U H p U V W D OOR ZH G ï

2U LJ LQ D OO\ñ W K H U H ZH U H ì ñí ç í V H D W V E X W W K LV Q X P E H U ZD V LQ F U H D V H G W R ì ñê æ è LQ ì ä ê ë D Q G

p Q D OO\ W R W K H LU S U H V H Q W Q X P E H U R I ì ñê ç ç LQ ì ä è ê ï 6 H D W V D U H LQ G LYLV LE OH ñ LP S O\LQ J W K D W W K H

V X S S O\ R I V H D W V LQ W K H OD V W IR X U G H F D G H V K D V E H H Q p [H G ï $ V H D W U H S U H V H Q W V D U H V LG X D O F OD LP

W R W K H H [F K D Q J H öV Q H W D V V H W V ñ E R W K S K \V LF D O D Q G LQ W D Q J LE OH ñ D Q G D OOR ZV D P H P E H U D F F H V V W R

W K H 1 < 6 ( öV W U D G LQ J q R R U ï

0H P E H U V F D Q S D U W LF LS D W H LQ W U D G LQ J LQ V H YH U D O G LoH U H Q W U R OH V ñ LQ F OX G LQ J ã õ ì ô 6 S H F LD Oð

LV W V ñ ZK R D U H H [F K D Q J H ðG H V LJ Q D W H G P D U NH W P D NH U V ñ U H V S R Q V LE OH IR U S U R YLG LQ J OLTX LG LW \ D Q G

P D LQ W D LQ LQ J S U LF H F R Q W LQ X LW \ LQ W K H LU D V V LJ Q H G 1 < 6 ( ðOLV W H G V W R F NV ñ õ ë ô &R P P LV V LR Q õ K R X V H ô

E U R NH U V ñ ZK R K H OS H [H F X W H R U G H U V IR U E U R NH U D J H p U P V ñ õ ê ô ,Q G H S H Q G H Q W õ 7ZR ðG R OOD U ô E U R ð

NH U V ZK R K D Q G OH W K H W U D G H V R I R W K H U P H P E H U V ñ õ é ô )OR R U W U D G H U V ñ ZK R W U D G H IR U W K H LU

S H U V R Q D O D F F R X Q W V ñ D Q G õ è ô 5 H J LV W H U H G &R P S H W LW LYH 0D U NH W 0D NH U V ñ ZK R D U H LQ G H S H Q G H Q W

ì,Q DGGLWLRQñ WKHUH DUH D VPDOO QXPEHU RI ?SDUWLDOû PHPEHUVKLSV ZKLFK FRQYH\ OLPLWHG SK\VLFDO RU
HOHFWURQLF DFFHVV WR WKH qRRU IRU D EDVLF IHH VXSSOHPHQWHG E\ DQQXDO IHHVï

ê



q R R U W U D G H U V ZLW K D G G LW LR Q D O D r U P D W LYH R E OLJ D W LR Q V W R S U R YLG H OLTX LG LW \ïë 7K H P H P E H U G H ð

W H U P LQ H V K R Z W K H V H D W ZLOO E H X V H G D Q G LQ W K LV V H Q V H ñ V H D W V D U H X Q G LoH U H Q W LD W H G S U R G X F W V ïê

)R U H [D P S OH ñ D OW K R X J K H YH U \ V S H F LD OLV W P X V W R ZQ D V H D W ñ W K H U H LV Q R V X F K W K LQ J D V D

? V S H F LD OLV W V H D W ïû

6 H D W V D U H W U D G H G LQ D Q D X F W LR Q P D U NH W P D LQ W D LQ H G E \ W K H 6 H F U H W D U \ R I W K H 1 < 6 ( ï

&X U U H Q W E LG D Q G D V N TX R W H V D U H S R V W H G LQ S U R P LQ H Q W OR F D W LR Q V R Q W K H q R R U R I W K H H [F K D Q J H ñ

D Q G W K H U H D U H Q R W U D Q V D F W LR Q F R V W V W R S X U F K D V LQ J R U V H OOLQ J D V H D W ï ,Q W K H R U \ñ W K H P D U NH W

IR U 1 < 6 ( V H D W V LV D F R Q W LQ X R X V P D U NH W E H F D X V H W U D Q V D F W LR Q V R U TX R W H F K D Q J H V F D Q E H

P D G H D W D Q \ W LP H G X U LQ J W K H G D \ï ,Q S U D F W LF H ñ K R ZH YH U ñ V H D W V D U H W K LQ O\ W U D G H G D Q G TX R W H V

P D \ U H P D LQ LQ H oH F W IR U V H YH U D O G D \V ï 7K H V H D W P D U NH W LV D S D U W LF X OD U O\ V LP S OH H [D P S OH

R I D OLP LW R U G H U E R R N V \V W H P ñ D W U D G LQ J G H V LJ Q W K D W LV LQ F U H D V LQ J O\ F R P P R Q LQ p Q D Q F LD O

P D U NH W V ï

1 R W D OO W U D Q V D F W LR Q V W D NH S OD F H LQ W K H D X F W LR Q P D U NH W ï 3 U LYD W H V D OH V R U W U D Q V IH U V E H W ZH H Q

LQ G LYLG X D OV ZLW K LQ W K H V D P H P H P E H U LQ V W LW X W LR Q F R X OG S R W H Q W LD OO\ LQ YR OYH F R Q V LG H U D W LR Q

R W K H U W K D Q F D V K D Q G IR U W K LV U H D V R Q Q H H G Q R W R F F X U D W R U ZLW K LQ W K H TX R W H G E LG D Q G R oH U

S U LF H V ï )R U W K LV U H D V R Q ñ ZH IR F X V R Q O\ R Q S X E OLF V H D W W U D Q V D F W LR Q V LQ F D V K ï

ëïìï 6RPH +LVWRULFDO 3 HUVSHFWLYHã ìåçäðìääç

: H R E W D LQ H G IU R P W K H 1 < 6 ( D Q D Q Q X D O V H U LH V R I V H D W S U LF H V F R YH U LQ J W K H S H U LR G IU R P

ì å ç ä ñ ZK H Q W U D G LQ J LQ V H D W V F R P P H Q F H G ñ W R ì ä ä æ ï 7K H OR Q J ðK R U L] R Q G D W D S U R YLG H D X V H IX O

K LV W R U LF D O S H U V S H F W LYH W K D W K H OS V S OD F H R X U P R U H G H W D LOH G W U D Q V D F W LR Q ðOH YH O D Q D O\V H V LQ

F R Q W H [W ï + R ZH YH U ñ W K H D Q Q X D O V H U LH V LQ F OX G H V K LJ K D Q G OR Z V H D W S U LF H V LQ H D F K \H D U ñ D Q G W K H

Q R Q ðV \Q F K U R Q R X V Q D W X U H R I W K H G D W D ZD U U D Q W V R P H F D X W LR Q ZK H Q LQ W H U S U H W LQ J W K H U H V X OW V ï

$ V Q R W H G E \ : R U NLQ J õ ì ä ç í ô D Q G 6 F K ZH U W õ ì ä ä í ô ñ D YH U D J LQ J K LJ K D Q G OR Z S U LF H V ZLW K LQ W K H

\H D U S U R G X F H V W LP H V H U LH V F K D U D F W H U LV W LF V W K D W D U H V LP LOD U W R W K R V H W K D W U H V X OW ZK H Q W LP H ð

ë6SHFLDOLVWV DQG EURNHUV õKRXVH DQG LQGHSHQGHQWô UHSUHVHQW WKH ODUJHVW FDWHJRULHV RQ WKH qRRUñ DFð
FRXQWLQJ IRU êèø DQG çìø RI WRWDO PHPEHUVñ UHVSHFWLYHO\ï

ê%HIRUH ìäæå VHDWV FRXOG QRW EH OHDVHG WR RWKHUVñ EXW WKLV LV QRZ UHODWLYHO\ FRPPRQï 7KLV FKDQJH
LPSOLHV WKDW VHDWV FDQ SURYLGH D UHWXUQ HYHQ WR PHPEHUV ZKR GR QRW WKHPVHOYHV SDUWLFLSDWH LQ WUDGLQJ RU
EURNHUDJH DFWLYLWLHV RQ WKH H[FKDQJH qRRUï

é



D YH U D J LQ J G D W D W K D W F R P H IU R P D U D Q G R P ZD ONï 7K H U H W X U Q V IU R P V X F K D V H U LH V U H V H P E OH

D p U V W ðR U G H U P R YLQ J D YH U D J H ZLW K F R U U H V S R Q G LQ J O\ K LJ K p U V W ðR U G H U D X W R F R U U H OD W LR Q D Q G

X Q G H U V W D W H G V W D Q G D U G G H YLD W LR Q V ï 6 F K ZH U W õ ì ä ä í ô H P S OR \V D S U R F H G X U H W R F R U U H F W IR U W K LV

H oH F W ZK H Q K H F R Q V W U X F W V D P D U NH W U H W X U Q V H U LH V õ W K D W ZH X V H E H OR Zô E D V H G R Q W K H &R ZOH V

,Q G H [ õ ZK LF K D YH U D J H V K LJ K D Q G OR Z S U LF H V ô ï 7K H V X P P D U \ V W D W LV W LF V W K D W ZH U H S R U W E H OR Z

U H q H F W W K LV F R U U H F W LR Q ï

)LJ X U H ì S OR W V W K H V H U LH V R I D YH U D J H V R I W K H D Q Q X D O K LJ K D Q G OR Z Q R P LQ D O S U LF H V IR U W K H

H Q W LU H S H U LR G ïé 7K H V H U LH V H [K LE LW V W K U H H V LJ Q Lp F D Q W S U LF H U X Q ðX S V ^ ZLW K S H D NV LQ ì ä ë ä ñ

ì ä ç ä ñ D Q G ì ä å æ ^ W K D W ZH U H TX LF NO\ IR OOR ZH G E \ G H F OLQ H V R I F R P S D U D E OH P D J Q LW X G H V ï $

V LJ Q Lp F D Q W U X Q ðX S LQ S U LF H V D OV R R F F X U U H G LQ W K H p U V W \H D U V R I W K LV F H Q W X U \ñ D OW K R X J K S U LF H V

U H P D LQ H G D W W K LV K LJ K H U S OD W H D X IR U D Q X P E H U R I \H D U V ï 5 H F H Q W S U LF H V LQ F OX G H W K H K LJ K H V W

S U LF H ñ LQ Q R P LQ D O W H U P V ñ H YH U S D LG IR U D V H D W ^ ù ë P LOOLR Q LQ 0D U F K ì ä ä å ï

,Q U H D O W H U P V ñ K R ZH YH U ñ W K H U H F H Q W K LJ K V S D OH LQ F R P S D U LV R Q W R S D V W V H D W S U LF H V ï )LJ X U H

ë U H S R U W V D Q LQ q D W LR Q ðD G MX V W H G V H D W S U LF H LQ G H [ V H U LH V ï 7K LV V H U LH V LV F R Q V W U X F W H G X V LQ J

W K H Q R P LQ D O V H U LH V IU R P )LJ X U H ì ñ G H q D W H G E \ D S U LF H OH YH O V H U LH V D Q G U H V F D OH G W R ù ì LQ

ì å ç ä ïè )LJ X U H ë LV G R P LQ D W H G E \ W K H ì ä ë ä R E V H U YD W LR Q ñ ZK LF K LV R Q W K H R U G H U R I W K U H H

W LP H V W K H P D J Q LW X G H R I W K H Q H [W K LJ K H V W R E V H U YD W LR Q LQ ì ä ç ä ï ,Q F R P S D U LV R Q ñ W K H ì ä å æ

D Q G ì ä ä æ R E V H U YD W LR Q V D S S H D U V P D OOñ OR ZH U H YH Q W K D Q W K H R E V H U YD W LR Q V D W W K H E H J LQ Q LQ J

R I W K H F H Q W X U \ï ,Q U H D O W H U P V ñ W K H F D S LW D OL] H G YD OX H R I W K H q R R U W U D G LQ J IU D Q F K LV H LV D W

D S S U R [LP D W H O\ W K H V D P H OH YH O W K D W S U H YD LOH G D W W K H E H J LQ Q LQ J R I W K H F H Q W X U \ï

,W LV D OV R LQ V W U X F W LYH W R F R P S D U H W K H E H K D YLR U R I V H D W S U LF H V W R W K H X Q G H U O\LQ J E H K D YLR U

R I V W R F N S U LF H V ï : H X V H D YD OX H ðZH LJ K W H G LQ G H [ R I 1 < 6 ( V W R F NV F R Q V W U X F W H G E \ 6 F K ZH U W

õ ì ä ä í ô IR U W K H ì å æ í ðì ä ë è S H U LR G D Q G E \ &5 6 3 IR U W K H ì ä ë ç ðì ä ä ç S H U LR G ï ,Q Q R P LQ D O W H U P V ñ

W K H D Q Q X D O P H D Q U H W X U Q õ V W D Q G D U G G H YLD W LR Q ô IR U W K H ì å ç ä ðì ä ä ç S H U LR G LV æ ïä ä S H U F H Q W

õ ê ê ïê ç S H U F H Q W ô IR U H [F K D Q J H V H D W V D Q G ì í ïè ç S H U F H Q W õ ì å ïé é S H U F H Q W ô IR U W K H 6 ÷3 è í í ï 7K H

é:H GR QRW ?VSOLWðDGMXVWû WKH VHDW SULFHV IRU WKH LQFUHDVH LQ WKH QXPEHU RI VHDWV LQ ìäêë DQG ìäèë
EHFDXVH ZH YLHZ WKHVH HYHQWV DV DQDORJRXV WR D VHFRQGDU\ HTXLW\ LVVXH UDWKHU WKDQ D VWUDLJKW GLOXWLRQ RI
H[LVWLQJ HTXLW\ï 6LQFH WKH PDJQLWXGH RI WKH LQFUHDVHV DUH UHODWLYHO\ VPDOOñ KRZHYHUñ RXU FRQFOXVLRQV DUH
XQDoHFWHG E\ VXFK DQ DGMXVWPHQWï

è:H WKDQN -HUHP\ 6LHJHO IRU SURYLGLQJ XV ZLWK WKH SULFH OHYHO GDWDï 6HH 6LHJHO õìääëô IRU D GHWDLOHG
GHVFULSWLRQ RI WKH XQGHUO\LQJ GDWD VRXUFHV DQG FRQVWUXFWLRQ RI WKH LQGH[ï

è



P H D Q V H D W U H W X U Q U D Q J H G IU R P é ïí S H U F H Q W LQ W K H ì ä ê é ðç è S H U LR G W R ì í ïê S H U F H Q W LQ W K H ì ä ç ç ð

ä ç S H U LR G ï )R OOR ZLQ J 6 F K ZH U W õ ì ä æ æ E ô ñ ZH H V W LP D W H D P D U NH W P R G H O IR U D Q Q X D O V H D W U H W X U Q V

W K D W LQ F OX G H V OD J J H G P D U NH W U H W X U Q V ï 7K H H V W LP D W H G F R H r F LH Q W R Q W K H F R Q W H P S R U D Q H R X V

P D U NH W U H W X U Q õ LïH ïñ E H W D ô LV í ïä è IR U W K H H Q W LU H S H U LR G ñ D Q G U D Q J H V IU R P D OR Z R I í ïå ä LQ

ì ä í ì ðì ä ê ê W R ì ïì ê LQ ì ä ç ç ðì ä ä ç ï 7K H F R H r F LH Q W R Q W K H OD J J H G P D U NH W U H W X U Q V LV V LJ Q Lp F D Q W

IR U W K H R YH U D OO S H U LR G õ í ïç ë ô D Q G LQ H D F K V X E S H U LR G H [F H S W W K H P R V W U H F H Q W ï 7K H V H U H V X OW V

D U H F R Q V LV W H Q W ZLW K D YLH Z R I V H D W V D V F D S LW D O D V V H W V W K D W D U H U H OD W H G W R J H Q H U D O P D U NH W

P R YH P H Q W V ñ E X W D U H OLP LW H G E \ W K H OR Z IU H TX H Q F \ Q D W X U H R I W K H G D W D ï : H U H YLV LW W K LV W R S LF

E H OR Z X V LQ J P R U H U H p Q H G W U D Q V D F W LR Q ðOH YH O G D W D ï

êï 'DWD

2X U D Q D O\V LV LV E D V H G R Q D F R P S OH W H F K U R Q R OR J LF D O U H F R U G R I D OO E LG V ñ R oH U V ñ D Q G W U D Q V D F W LR Q V

LQ W K H 1 < 6 ( V H D W P D U NH W IU R P -D Q X D U \ ì ä æ ê W R -X O\ ì ä ä é ï 7K H V H G D W D D U H X Q LTX H LQ V H YH U D O

LP S R U W D Q W U H V S H F W V ï )LU V W ñ D OW K R X J K W U D Q V D F W LR Q V D U H LQ IU H TX H Q W ñ TX R W D W LR Q V D U H D YD LOD E OH

R Q D G D LO\ õ D Q G R F F D V LR Q D OO\ LQ W U D G D LO\ô E D V LV ï 4X R W D W LR Q G D W D D U H LQ W H U H V W LQ J E H F D X V H

W K H \ F D Q E H X V H G W R P H D V X U H W K H U D Q J H R I H V W LP D W H V E \ P D U NH W S D U W LF LS D Q W V R I V H D W YD OX H ï

7R R X U NQ R ZOH G J H ñ W K H V H G D W D K D YH Q R W E H H Q H [D P LQ H G E H IR U H ï 6 H F R Q G ñ W K H G D W D LG H Q W LI\

W K H G D W H D Q G W LP H õ W R W K H Q H D U H V W P LQ X W H ô R I D OO TX R W H V D Q G W U D Q V D F W LR Q V ñ D OOR ZLQ J X V W R

LQ YH V W LJ D W H LQ P R U H G H W D LO W K H U H OD W LR Q E H W ZH H Q V H D W S U LF H V D Q G IX W X U H V W R F N P D U NH W U H W X U Q V

D Q G D F W LYLW \ï 3 U H YLR X V V W X G LH V X V H S U LF H V IR U W U D Q V D F W LR Q V W K D W R F F X U U H G F OR V H V W W R W K H H Q G

R I W K H P R Q W K ï 6 X F K S U LF H V S U H V H Q W S R W H Q W LD O S U R E OH P V E H F D X V H W K H H [D F W G D W H V R I W K H

W U D Q V D F W LR Q V õ R U W K H F K D Q J H V LQ E LG V R U R oH U V W K D W OH G W R D W U D Q V D F W LR Q ô D U H Q R W R E V H U YH G ï

7K LU G ñ W K H G D W D LG H Q W LI\ W K H W U D G H U E H K LQ G W K H TX R W H G E LG D Q G D V N D Q G W K H S D U W LH V W R

D W U D Q V D F W LR Q ï 7K LV LQ IR U P D W LR Q ñ W R J H W K H U ZLW K TX R W D W LR Q G D W D ñ D Q G G H V F U LS W R U V V X F K D V

? ; V H OOV W R < û D LG LQ W K H LG H Q W Lp F D W LR Q R I W U D G H LQ LW LD W LR Q ï )R X U W K ñ W K H G D W D D OV R S U R YLG H

LQ IR U P D W LR Q R Q W K H Q D W X U H R I W K H V D OH ï 0R V W LP S R U W D Q W O\ñ W K H \ LG H Q W LI\ ZK H W K H U W K H V H D W

S U LF H LQ F OX G H V R S W LR Q W U D G LQ J U LJ K W V D Q G ZK H W K H U W K H V D OH ZD V S X E OLF R U ZD V D S U LYD W H V D OH R U

W U D Q V IH U ï 7K LV LQ IR U P D W LR Q K H OS V X V LG H Q W LI\ W U D G H V õ H ïJ ïñ S U LYD W H V D OH V R U W U D Q V IH U V ô W D NLQ J

ç



S OD F H D W Q R Q ðP D U NH W S U LF H V ï )LQ D OO\ñ W K H S H U LR G ì ä æ ê ðä é LV R I S D U W LF X OD U LQ W H U H V W D V LW F R YH U V

V H YH U D O H YH Q W V W K D W S H U W D LQ W R W K H F R P S H W LW LYH S R V LW LR Q R I W K H 1 < 6 ( D Q G W K H S U R p W D E LOLW \

R I W K H E U R NH U D J H LQ G X V W U \ï 7K H V H H YH Q W V LQ F OX G H W K H H OLP LQ D W LR Q R I p [H G F R P P LV V LR Q V LQ

0D \ ì ä æ è ñ W K H LQ W U R G X F W LR Q R I W K H ' 27 H OH F W U R Q LF W U D G LQ J V \V W H P LQ 0D U F K ì ä æ ç ñ W K H

LQ W U R G X F W LR Q R I W K H ,Q W H U P D U NH W 7U D G LQ J 6 \V W H P õ ,76 ô LQ $ S U LO ì ä æ å ñ D Q G W K H &U D V K R I

2F W R E H U ì ä å æ ï

7K H G D W D ZH U H R E W D LQ H G IU R P W K H 1 < 6 ( LQ W K H IR U P R I D K D Q G ðZU LW W H Q OH G J H U D Q G

ZH U H W K H Q W U D Q V F U LE H G E \ K D Q G W R H OH F W U R Q LF IR U P ïç 6 H YH U D O p OW H U V ZH U H X V H G W R H Q V X U H W K H

D F F X U D F \ R I W K H G D W D ï )LU V W ñ ZH V F U H H Q H G W K H G D W D IR U R E YLR X V R X W OLH U V D Q G R W K H U NH \S X Q F K

H U U R U V V X F K D V G U R S S H G G LJ LW V ï 6 H F R Q G ñ ZH F U R V V ðF K H F NH G W K H W U D Q V D F W LR Q S U LF H V D J D LQ V W

U H S R U W H G S U LF H V D YD LOD E OH W K U R X J K R W K H U V R X U F H V õ H ïJ ïñ W K H 1 < 6 ( ) DFW % RRN ô ï )LQ D OO\ñ ZH

W R R N F D U H W R H Q V X U H W K D W V H TX H Q F H V R I W U D Q V D F W LR Q S U LF H V ZH U H F R P S D U D E OH E \ H [F OX G LQ J

S U LYD W H V D OH V D Q G W U D Q V IH U V ñ D Q G E \ F R U U H F W LQ J IR U W K H H oH F W R I R S W LR Q W U D G LQ J U LJ K W V ZK LF K

F D Q E H W U D G H G V H S D U D W H O\ï

7R LOOX V W U D W H W K H Q D W X U H R I W K H G D W D ñ F R Q V LG H U 7D E OH ì ï 7K H W D E OH V K R ZV W K H TX R W D W LR Q

U H F R U G IU R P 0R Q G D \ñ -X O\ ë ì W R : H G Q H V G D \ñ -X O\ ë ê ñ ì ä å ç ñ ZLW K R Q O\ W K H p U V W LQ LW LD O R I W K H

S D U W LF LS D Q W V ö OD V W Q D P H V X V H G W R S U H V H U YH D Q R Q \P LW \ï $ W W K H R S H Q R I W K H D X F W LR Q P D U NH W

D W ä ãí í R Q 0R Q G D \ñ W K H E LG D Q G D V N S U LF H V ZH U H ù è í è ñí í í D Q G ù ç í í ñí í í õ E D V H G R Q TX R W H V

E \ 6 D Q G : ô ñ U H V S H F W LYH O\ï 7K H V H TX R W H V U H P D LQ H G LQ H oH F W W K U R X J K W K H R S H Q R Q 7X H V G D \ï

$ W ì ì ãì è ñ D Q R X W V LG H LQ YH V W R U ñ 7 ZK R ZD V Q R W S U H YLR X V O\ U H S U H V H Q W H G R Q H LW K H U W K H E LG R U

D V N V LG H ñ V R OG W R 6 D W W K H S U H YD LOLQ J E LG R I ù è í è ñí í í ï : LW K 6 R X W R I W K H P D U NH W ñ W K H E H V W

E LG ZD V U H S U H V H Q W H G E \ * IR U ù é ì í ñí í í ï 7K LV E LG G H U W K H Q LP S U R YH G W K H E LG W R ù é ê í ñí í í D W

ì ê ãí í ñ D Q G D W ì ê ãê í R Q 7X H V G D \ñ D Q H Z S OD \H U / H Q W H U H G W K H P D U NH W D Q G S R V W H G D Q D V N S U LF H

R I ù è è í ñí í í ï $ W ì é ãë í ñ D Q H Z E LG G H U õ % ô H Q W H U H G ZLW K D E LG R I ù é ê è ñí í í ï 7K H V H TX R W H V

U H P D LQ H G LQ H oH F W X Q W LO ì í ãé í R Q : H G Q H V G D \ñ ZK H Q \H W D Q R W K H U Q H Z S OD \H U $ LP S U R YH G

W K H E LG IX U W K H U W R ù é è í ñí í í ï 7K LV R oH U ZD V V R R Q F R X Q W H U H G E \ % ZK R LP S U R YH G W K H E LG W R

ù é ç í ñí í í ï 7K H V H TX R W H V U H P D LQ H G LQ H oH F W IR U W K H U H V W R I W K H ZH H Nï

ç'XH WR RPLVVLRQV LQ WKH GDWD REWDLQHG IURP WKH 1<6(ñ ZH DUH PLVVLQJ TXRWH DQG SULFH LQIRUPDWLRQ
IRU WZR EORFNV RI WLPHã -DQXDU\ ìäåíð'HFHPEHU ìäåí DQG 0D\ ìäåêð2FWREHU ìäåêï

æ



7K LV H [D P S OH V H U YH V W R LOOX V W U D W H V H YH U D O D V S H F W V R I W K H G D W D ï )LU V W ñ W K H W U D G H V K R ZQ

K H U H LV F OH D U O\ V H OOH U ðLQ LW LD W H G ñ E X W LW LV D OV R F OH D U W K D W W U D G H U V D G MX V W W K H LU TX R W H V W R V LJ Q D O

W K H LU ZLOOLQ J Q H V V W R W U D G H ï 7K LV LV LOOX V W U D W H G E \ W K H TX R W H U H F R U G IR U ì ê ãí í R Q 7X H V G D \ñ

-X O\ ë ë ñ ZK H Q * YR OX Q W D U LO\ U D LV H V K LV E LG S U LF H IU R P ù é ì í ñí í í W R ù é ê í ñí í í ñ S R V V LE O\ W R

LQ G LF D W H D Q D F W LYH LQ W H U H V W LQ W U D G LQ J ï 6 H F R Q G ñ W K H U H LV D W H Q G H Q F \ IR U W K H S H U F H Q W D J H

V S U H D G W R ZLG H Q IR OOR ZLQ J D W U D G H ï ,Q W K LV H [D P S OH ñ W K H V S U H D G ZLG H Q V IU R P ì æ S H U F H Q W

E H IR U H W K H W U D G H W R ê å S H U F H Q W D IW H U W K H W U D G H ï 7K LV R F F X U V E H F D X V H D W U D Q V D F W LR Q U H P R YH V

W K H S D U W LH V P R V W H D J H U W R W U D G H ï 7K LU G ñ TX R W H V Q D U U R Z LQ U H V S R Q V H W R F R P S H W LW LR Q D Q G W K H

H Q W U \ R I Q H Z S OD \H U V ñ D V V K R ZQ E \ W K H TX R W H U H F R U G V IR U : H G Q H V G D \ñ -X O\ ë ê ï

+ R ZH YH U ñ W K H H [D P S OH LV Q R W U H S U H V H Q W D W LYH LQ W K D W P R V W G D \V IH D W X U H OH V V D F W LYLW \ï

2YH U D OOñ W K H U H D U H ç å ç W U D G H V LQ W K H V D P S OH S H U LR G ñ LP S O\LQ J D W U D G LQ J IU H TX H Q F \ R I MX V W

í ïë í S H U E X V LQ H V V G D \ï ,Q F R Q W U D V W ñ W K H TX R W D W LR Q IU H TX H Q F \ LV P X F K K LJ K H U ZLW K D Q D YH U D J H

R I W ZR TX R W D W LR Q V S H U E X V LQ H V V G D \ R YH U W K H H Q W LU H S H U LR G ï % R W K W U D G LQ J D Q G TX R W D W LR Q

IU H TX H Q F LH V D U H K LJ K H U LQ W K H ì ä æ ê ðì ä å í S H U LR G ZK LF K LQ F OX G H G H YH Q W V V X F K D V W K H H OLP LQ D ð

W LR Q R I p [H G F R P P LV V LR Q V ñ W K H R LO F U LV LV ñ D Q G D P D MR U U H F H V V LR Q ï 2I S D U W LF X OD U LQ W H U H V W ñ W K H

P H D Q S H U F H Q W D J H E LG ðD V N V S U H D G LV OD U J H ñ ë ë ïè é S H U F H Q W ñ D Q G LV U H P D U ND E O\ F R Q V W D Q W R YH U

W LP H ïæ

êïìï 6HDW 3 ULFH % HKDYLRUã ìäæêðìääé

7K H P R U H U H p Q H G G D W D IU R P ì ä æ ê ðì ä ä é D OOR Z X V W R U H YLV LW W K H U H OD W LR Q E H W ZH H Q U LV N D Q G

U H W X U Q IR U H [F K D Q J H V H D W V D Q G H [W H Q G 6 F K ZH U W öV P R Q W K O\ U H V X OW V W R W K H S R V W ðì ä æ ë S H U LR G ï

: H F R P S X W H P R Q W K O\ V H D W U H W X U Q V X V LQ J H Q G ðR IðP R Q W K P LG TX R W H V ï 0R Q W K O\ V W R F N P D U NH W

U H W X U Q V D U H W K H W R W D O U H W X U Q V IR U W K H 6 ÷3 è í í ï )LJ X U H ê S OR W V W K H YD OX H R I F R Q V W U X F W H G

ZH D OW K LQ G LF H V õ Q R U P D OL] H G W R ù ì LQ -D Q X D U \ ì ä æ ê ô IR U 1 < 6 ( V H D W S U LF H V D Q G W K H 6 ÷3 è í í

æ$OWKRXJK WKH VHDW ELGðDVN VSUHDG LV ODUJH UHODWLYH WR TXRWHG VSUHDGV IRU VWRFNV õVHH .HLP DQG 0DGKDð
YDQ õìääåô IRU D UHFHQW VXUYH\ RI WKH HYLGHQFHôñ LW LV QRW XQXVXDO LQ WKH FRQWH[W RI D VSUHDG DPRUWL]HG RYHU
WKH H[SHFWHG KROGLQJ SHULRGï )RU H[DPSOHñ LQ RXU VDPSOH ZH REVHUYHñ RQ DYHUDJHñ RQH VHDW WUDQVDFWLRQ
SHU ZHHNñ RU DERXW èë SHU \HDUï *LYHQ WKH p[HG QXPEHU RI VHDWV õìêççôñ WKLV LPSOLHV DQ DQQXDO WXUQRYHU
RI DERXW é SHUFHQWñ RU D KROGLQJ SHULRG RI DERXW ëè \HDUVï 7KLV LPSOLHV D RQH SHUFHQW VSUHDGñ VWDWHG RQ
DQ DQQXDO EDVLVï 7KH UHFHQW SDSHU E\ &KDOPHUV DQG .DGOHF õìääåô SURYLGHV DQ DQDO\VLV RI DPRUWL]HG
VSUHDGV IRU FRPPRQ VWRFNVï

å



E D V H G R Q W K H P R Q W K O\ U H W X U Q V D Q G LOOX V W U D W H V V H YH U D O LQ W H U H V W LQ J p Q G LQ J V U H J D U G LQ J W K H

H YR OX W LR Q R I V H D W S U LF H V R YH U W K H OD V W W ZR G H F D G H V ï )LU V W ñ LQ W K H H D U O\ S H U LR G R I W K H V D P S OH ñ

H [F K D Q J H V H D W S U LF H V IH OO LQ D Q W LF LS D W LR Q R I W K H H OLP LQ D W LR Q R I p [H G F R P P LV V LR Q V LQ 0D \ñ

ì ä æ è ñ U H D F K LQ J D OR Z R I ù ê è ñí í í LQ 2F W R E H U ñ ì ä æ æ ï 6 H D W S U LF H V U H P D LQ H G D W G H S U H V V H G OH YH OV

X Q W LO ì ä æ å ZK H Q OH D V LQ J ZD V S H U P LW W H G ñ J LYLQ J V H D W R ZQ H U V W K H D E LOLW \ W R R E W D LQ LQ F R P H

IU R P W K H V H D V V H W V ZLW K R X W P D LQ W D LQ LQ J D S K \V LF D O S U H V H Q F H R Q W K H q R R U ï

6 H F R Q G ñ D V p Q D Q F LD O D V V H W V ñ V H D W V X Q G H U S H U IR U P H G W K H P D U NH W S R U W IR OLR ï % \ -X O\ ì ä ä é ñ

W K H YD OX H R I W K H ù ì V H D W LQ YH V W P H Q W ZD V ù é ïê ç YH U V X V ù ä ïè è IR U W K H 6 ÷3 è í í LQ G H [ïå ' H V S LW H

W K LV X Q G H U S H U IR U P D Q F H ñ V H D W V H [K LE LW H G F R Q V LG H U D E O\ P R U H YR OD W LOLW \ ^ W K H V W D Q G D U G G H YLð

D W LR Q R I P R Q W K O\ V H D W U H W X U Q V R YH U W K H ì ä æ ê ðì ä ä é S H U LR G R I ì ë ïé ì S H U F H Q W LV F R Q V LG H U D E O\

K LJ K H U W K D Q W K H é ïè ä S H U F H Q W V W D Q G D U G G H YLD W LR Q IR U W K H 6 ÷3 è í í U H W X U Q ï

)LQ D OO\ñ LW LV D S S D U H Q W W K D W X Q W LO W K H P D U NH W E U H D N R I 2F W R E H U ì ä ñ ì ä å æ ñ W K H YD OX H R I D

V H D W ZD V F OR V H O\ W LH G W R W K H YD OX H R I W K H W R W D O P D U NH W S R U W IR OLR ï 6 LP LOD U W R W K H ì ä ë ä D Q G

ì ä ç ä H S LV R G H V ñ W K H U H LV D G LYH U J H Q F H D IW H U W K H 2F W R E H U ì ä å æ F U D V K ZK LF K S H U V LV W H G X Q W LO W K H

H Q G R I ì ä ä í ZLW K V H D W S U LF H V ID OOLQ J D Q G W K H V W R F N LQ G H [ U LV LQ J ï 7K H D S S D U H Q W G H OLQ NLQ J

R I W K H U H OD W LR Q E H W ZH H Q P D U NH W D Q G V H D W U H W X U Q V LQ W K H W K U H H \H D U V IR OOR ZLQ J W K H 2F W R E H U

ì ä å æ F U D V K LV S X ] ] OLQ J D Q G ZD U U D Q W V IX U W K H U D Q D O\V LV ï

( P S LU LF D O P R G H OV R I V H D W YD OX H õ H ïJ ïñ 6 F K ZH U W õ ì ä æ æ E ô ô V X J J H V W W K D W V H D W YD OX H V G H S H Q G

R Q H [S H F W D W LR Q V R I IX W X U H F D V K q R ZV IU R P q R R U W U D G LQ J ï 7K X V ñ R Q H S R V V LE LOLW \ LV W K D W W K H

S R V W ðF U D V K S U LF H E H K D YLR U R I H [F K D Q J H V H D W V LV U H OD W H G W R D F K D Q J H LQ W K H H [S H F W D W LR Q V R I

W U D G LQ J D F W LYLW \ õ D V R S S R V H G W R W K H P D U NH W U H W X U Q V ô G X U LQ J W K LV S H U LR G ï )LJ X U H é S OR W V

Q R P LQ D O V H D W S U LF H V D J D LQ V W 1 < 6 ( W U D G LQ J YR OX P H D Q G V K R ZV W K D W V H D W S U LF H V F OR V H O\ W U D F N

P R Q W K O\ D J J U H J D W H W U D G LQ J YR OX P H R YH U W K H V D P S OH S H U LR G ï $ Q Q X D O 1 < 6 ( V K D U H YR OX P H

J U H Z E \ ë ä S H U F H Q W IU R P ì ä å ç ðì ä å æ ñ D Q G E \ ê é S H U F H Q W IU R P ì ä å æ ðì ä å å ñ E X W IH OO E \ ì è

S H U F H Q W LQ ì ä å å D Q G F R Q W LQ X H G W R V W D J Q D W H X Q W LO ì ä ä ì ñ ZK H Q YR OX P H J U H Z E \ ì é ïë S H U F H Q W ï

,Q G H H G ñ LW ZD V Q R W X Q W LO ì ä ä ë W K D W V K D U H YR OX P H U H F R YH U H G W R W K H OH YH O R I ì ä å æ ï &R Q V LV W H Q W

å2I FRXUVHñ WKLV FRPSXWDWLRQ LJQRUHV WKH LPSOLFLW GLYLGHQGV REWDLQHG IURP VHDW RZQHUVKLS LQ WKH IRUP
RI WKH DGGLWLRQDO EURNHUDJH UHYHQXHV DFFUXLQJ WR WKH KROGHU IURP D SUHVHQFH RQ WKH qRRUï )RU FRPSDULVRQñ
WKH YDOXH RI D ùì LQYHVWPHQW LQ WKH YDOXHðZHLJKWHG &563 LQGH[ ZLWKRXW GLYLGHQGV JUHZ WR ùêïæí RYHU WKH
VDPH SHULRGï

ä



ZLW K W K H S D W W H U Q R I W U D G H YR OX P H R YH U W K LV S H U LR G LV W K H S D W W H U Q R I W K H S U R p W D E LOLW \ R I

1 < 6 ( P H P E H U p U P V ï 7K H D YH U D J H D Q Q X D O D IW H U ðW D [ U H W X U Q R Q H TX LW \ IR U 1 < 6 ( P H P E H U

p U P V IU R P ì ä æ è ðì ä ä è ZD V å ïê è S H U F H Q W ñ E X W LQ W K H \H D U V ì ä å å ðì ä ä ì ñ W K LV p J X U H ZD V R Q O\

é ïë ì S H U F H Q W ï )U R P ì ä ä ë ðì ä ä è ñ W K H S H U LR G R I U H F R YH U \ R I V H D W S U LF H V ñ W K H U H W X U Q R Q H TX LW \

D YH U D J H G R YH U æ S H U F H Q W ï

7K H H YLG H Q F H IR U W K H ì ä æ ê ðä é S H U LR G V X J J H V W V D U H OD W LR Q E H W ZH H Q V H D W S U LF H F K D Q J H V

D Q G E R W K V W R F N U H W X U Q V D Q G W U D G H YR OX P H ï 7R H V W LP D W H W K LV U H OD W LR Q ñ ZH H [W H Q G W K H P R G H O

H V W LP D W H G E \ 6 F K ZH U W ï : H LQ F OX G H W K H F R Q W H P S R U D Q H R X V D Q G OD J J H G P D U NH W U H W X U Q V D V

LQ G H S H Q G H Q W YD U LD E OH V W R P LW LJ D W H S R V V LE OH Q R Q ðW U D G LQ J E LD V H V D V V R F LD W H G ZLW K LQ IU H TX H Q W

U H YLV LR Q V R I TX R W H V ï 7R F D S W X U H W K H LQ q X H Q F H R I W U D G H D F W LYLW \ñ ZH LQ F OX G H W K H OR J P R Q W K O\

F K D Q J H LQ F R P S R V LW H 1 < 6 ( YR OX P H ï )LQ D OO\ñ )D P D D Q G )U H Q F K õ ì ä ä ê ô D U J X H W K D W W ZR

D G G LW LR Q D O ID F W R U V D U H X H V H IX O W R F D S W X U H W K H Q R Q G LYH U V Lp D E OH U LV N R I D Q D V V H W ï 7K H \ p Q G

W K D W D V L] H ðU H OD W H G D Q G D YD OX H î J U R ZW K ðU H OD W H G ID F W R U D U H K H OS IX O LQ G H V F U LE LQ J D V V H W U H W X U Q

YD U LD W LR Q ï : H W K H U H IR U H LQ F OX G H W K R V H W ZR ID F W R U V LQ R X U P R G H Oï

: H H V W LP D W H W K H IR OOR ZLQ J P R G H Oã

UW  oò EìUPâW ò EëUPâWbì ò EêUPâWbë ò Fì60%W ò Fë+0/W ò Fê9 ROW ò Fé9 ROWbì ò sWâ õ ì ô

ZK H U H LQ P R Q W K Wñ UW LV W K H S H U F H Q W D J H V H D W S U LF H F K D Q J H LQ H [F H V V R I W K H U LV NðIU H H U D W H ñ UPâW

LV W K H H [F H V V P D U NH W U H W X U Q ñ 60%W LV D P R Q W K O\ V L] H S U H P LX P õ V P D OO V W R F N U H W X U Q OH V V

OD U J H V W R F N U H W X U Q ô ñ +0/W LV D P R Q W K O\ E R R Nî P D U NH W S U H P LX P õ K LJ K % î 0 U H W X U Q OH V V

OR Z % î 0 U H W X U Q ô ñ 9 ROW LV G H p Q H G D V W K H õ OR J D U LW K P LF ô J U R ZW K LQ D J J U H J D W H 1 < 6 ( V K D U H

YR OX P H ñ D Q G sW LV D Q H U U R U W H U P ï
ä

7K H U H V X OW V ñ V X P P D U L] H G LQ 7D E OH ë ñ V K R Z W K D W IR U W K H H Q W LU H S H U LR G W K H F R Q W H P S R ð

U D Q H R X V D Q G OD J J H G H [F H V V P D U NH W U H W X U Q V D U H S R V LW LYH D Q G V LJ Q Lp F D Q W ñ LQ G LF D W LQ J W K D W

V H D W S U LF H V U H V S R Q G W R P D U NH W LQ IR U P D W LR Q ñ D OE H LW V OR ZO\ï 7K H V X P R I W K H W K U H H P D U NH W

F R H r F LH Q W V LV ì ïì ä ñ F R Q V LV W H Q W ZLW K 6 F K ZH U W öV p Q G LQ J IR U W K H S U H ðì ä æ ê S H U LR G ï 7K H F R H r ð

F LH Q W R Q W K H V L] H S U H P LX P LV V LJ Q Lp F D Q W LQ W K H R YH U D OO S H U LR G LQ G LF D W LQ J W K D W W K LV ? ID F W R U û

W K D W K D V E H H Q V K R ZQ W R K D YH D V LJ Q Lp F D Q W H oH F W R Q V W R F N U H W X U Q V D OV R D oH F W V V H D W U H W X U Q V ñ

ä:H WKDQN *HQH )DPD DQG .HQ )UHQFK IRU SURYLGLQJ GDWD RQ WKH PDUNHWñ VL]H DQG YDOXH IDFWRU UHWXUQVï

ì í



S H U K D S V D U H q H F W LR Q R I W K H LOOLTX LG Q D W X U H R I E R W K W K H P D U NH W IR U V H D W V D Q G IR U V P D OOðF D S

V W R F NV ï + R ZH YH U ñ W K H F R H r F LH Q W R Q W K H S U LF H î E R R N YD U LD E OH LV LQ V LJ Q Lp F D Q W ñ LQ G LF D W LQ J W K H

YD OX H ðJ U R ZW K ID F W R U LV Q R W LP S R U W D Q W IR U V H D W YD OX H V ï )LQ D OO\ñ D Q G LQ F R Q W U D V W W R W K H YLV X D O

U H OD W LR Q W K D W D S S H D U V LQ )LJ X U H é E H W ZH H Q V H D W YD OX H D Q G YR OX P H ñ ZH p Q G OLW W OH H YLG H Q F H

R I D U H OD W LR Q E H W ZH H Q P R Q W K O\ V H D W S U LF H F K D Q J H V D Q G P R Q W K O\ 1 < 6 ( YR OX P H F K D Q J H V ï

7K H F R H r F LH Q W V R Q E R W K W K H F R Q W H P S R U D Q H R X V D Q G OD J J H G YR OX P H J U R ZW K YD U LD E OH V D U H

LQ V LJ Q Lp F D Q W IR U W K H ì ä æ é ðä é S H U LR G ï

$ V IR U W K H S U H ð D Q G S R V W ðF U D V K V X E S H U LR G V ñ ZH p Q G W K D W W K H U H V X OW V D U H G LoH U H Q W ï 7K H

H [S OD Q D W R U \ YD U LD E OH V W K D W D U H V LJ Q Lp F D Q W LQ W K H R YH U D OO S H U LR G D U H D OV R V LJ Q Lp F D Q W LQ W K H

S U H ðF U D V K V X E S H U LR G ï + R ZH YH U ñ ZH p Q G OLW W OH H YLG H Q F H R I V LJ Q Lp F D Q W H [S OD Q D W R U \ S R ZH U

LQ W K H S R V W ðF U D V K S H U LR G IR U W K H P R G H Oï 1 R W H W K D W W K H P H D Q V H D W D Q G 6 ÷3 è í í U H W X U Q V

H [K LE LW V LP LOD U YD U LD E LOLW \ D F U R V V W K H V X E S H U LR G V ï 7K H V H D W U H W X U Q LQ W K H S U H ðF U D V K S H U LR G

LV ì ïå è S H U F H Q W S H U P R Q W K ñ Q H D U O\ W ZLF H W K H U H W X U Q R Q W K H 6 ÷3 è í í ï ,Q W K H S R V W ðF U D V K

S H U LR G ñ W K H D YH U D J H P R Q W K O\ V H D W U H W X U Q õ í ïé ì S H U F H Q W ô LV K D OI W K H U H W X U Q R I W K H 6 ÷3 è í í ï

7K H V H p Q G LQ J V D U H LQ W H U H V W LQ J LQ W K D W W K H \ LQ G LF D W H W K D W W K H U H P D \ K D YH E H H Q D V W U X F W X U D O

F K D Q J H LQ W K H U LV NðU H W X U Q U H OD W LR Q LQ W K H S R V W ðF U D V K S H U LR G ï

éï $ 0RGHO RI 6HDW 7UDGLQJ

,Q W K LV V H F W LR Q ZH G H YH OR S D V LP S OH P R G H O W R D Q D O\] H W K H LQ IR U P D W LR Q F R Q W H Q W R I 1 < 6 ( V H D W

TX R W H V D Q G S U LF H V ï 7K H P R G H O LV P R W LYD W H G E \ W K H LG H D W K D W E LG ñ R oH U D Q G W U D Q V D F W LR Q

S U LF H V R I H [F K D Q J H V H D W V F R Q W D LQ LQ IR U P D W LR Q D E R X W W K H E H OLH IV R I P D U NH W S D U W LF LS D Q W V

U H J D U G LQ J D J J U H J D W H V W R F N P D U NH W D F W LYLW \ï % \ MR LQ W O\ P R G H OLQ J W K H P R W LYD W LR Q V IR U W U D G H

D Q G W K H U H V X OW LQ J V H D W S U LF H P R YH P H Q W V ñ W K H D Q D O\V LV D OOR ZV X V W R P D NH S U H G LF W LR Q V D E R X W

W K H S U LF H YD U LD E LOLW \ðYR OX P H U H OD W LR Q D Q G W K H H [W H Q W W R ZK LF K G LoH U H Q F H V R I R S LQ LR Q H [S OD LQ

W U D G LQ J D F W LYLW \ï

ì ì



éïìï 5 HVHUYDWLRQ 3 ULFHV

6 H D W V K D YH YD OX H E H F D X V H W K H \ S U R YLG H W K H LU R ZQ H U V ZLW K U H YH Q X H IU R P G LU H F W D F F H V V W R

W K H W U D G LQ J q R R U S U R YLG H G E \ H [F K D Q J H P H P E H U V K LS R U IU R P OH D V LQ J W K H V H D W W R D Q R W K H U

LQ G LYLG X D Oï / H W 1 G H Q R W H W K H W R W D O Q X P E H U R I V H D W V ñ D Q G OH W 6 G H Q R W H W K H V H W R I S R W H Q W LD O

V H OOH U V ñ LïH ïñ W K H 1 H [LV W LQ J V H D W K R OG H U V ï 6 LP LOD U O\ñ OH W % G H Q R W H W K H V H W R I S R W H Q W LD O E X \H U V ñ

LïH ïñ W K H V H W R I D OO S R V V LE OH S X U F K D V H U V R I D V H D W ï 7K H H [S H F W H G S U H V H Q W YD OX H R I D V H D W öV

F D V K q R ZV W R D J H Q W L õ ZK R P D \ E H D Q H [LV W LQ J V H D W K R OG H U R U D S R W H Q W LD O S X U F K D V H U R I D

V H D W ô D W W LP H W LV J LYH Q E \

YLâW  (

û ì;
N í

~N}LâWòNMjLâW

ú
õ ë ô

ZK H U H }LâW G H Q R W H V W K H S U R p W V D F F U X LQ J W R D J H Q W L IU R P D S K \V LF D O S U H V H Q F H R Q W K H q R R U D W

W LP H Wñ í á ~ á ì LV W K H G LV F R X Q W ID F W R U ñ D Q G jLâW U H S U H V H Q W V W K H D J H Q W öV LQ IR U P D W LR Q D W

W LP H Wïìí

7K H U H V H U YD W LR Q S U LF H R I D S R W H Q W LD O V H OOH U L ë 6ñ LV ULâW  YLâWñ ZK H U H YLâW LV W K H S U H V H Q W

YD OX H LQ H TX D W LR Q õ ë ô ï + R ZH YH U ñ IR U D S R W H Q W LD O E X \H U õ R U H Q W U D Q W ô ñ W K H U H V H U YD W LR Q S U LF H

LV W K H S U H V H Q W YD OX H R I F D V K q R ZV õ J LYH Q E \ H TX D W LR Q õ ë ô ô OH V V W K H H Q W U \ F R V W V W R q R R U

W U D G LQ J ï ( Q W U \ F R V W V F R Q V LV W R I W K H H [S OLF LW F R V W V R I H Q W U \ õ LQ F OX G LQ J ñ IR U H [D P S OH ñ W K H F R V W V

R I H V W D E OLV K LQ J D S K \V LF D O S U H V H Q F H R Q W K H q R R U ô D Q G ñ S H U K D S V P R U H LP S R U W D Q W O\ñ LP S OLF LW

F R V W V õ LQ F OX G LQ J W K H F R V W V R I E X LOG LQ J U H S X W D W LR Q D O F D S LW D O ZLW K R W K H U q R R U S D U W LF LS D Q W V ô

D V V R F LD W H G ZLW K q R R U W U D G LQ J ïìì / H W UKâW G H Q R W H W K H U H V H U YD W LR Q S U LF H õ D V R S S R V H G W R S U H V H Q W

YD OX H ô R I D Q H [F K D Q J H V H D W IR U S R W H Q W LD O H Q W U D Q W K ë % D W W LP H Wï 7K H Q ñ UKâW  YKâW b �ñ

ZK H U H � G H Q R W H V W K H H Q W U \ F R V W V ï

éïëï ,QIRUPDWLRQ ( YHQWV

' H Q R W H E \ UEWbì W K H K LJ K H V W U H V H U YD W LR Q YD OX H D P R Q J S R W H Q W LD O E X \H U V ñ D Q G V LP LOD U O\ G H p Q H

UVWbì D V W K H OR ZH V W U H V H U YD W LR Q S U LF H D P R Q J W K H V H W R I S R W H Q W LD O V H OOH U V D W W LP H W b ì ï : H
ìí2EVHUYH WKDW LQ HTXDWLRQ õëôñ WKH UROH RI WKH H[FKDQJH PHPEHU LV VXEVXPHG LQ WKH SURpWV IURP VHDW

RZQHUVKLSï 7KXVñ D PHPEHU ZKR LV D VSHFLDOLVW PD\ SODFH D KLJK YDOXH RQ RZQLQJ D VHDW ZKHUHDV D qRRU
EURNHU ZKRVH H[WUDðPDUJLQDO UHQWV PD\ EH VPDOO PD\ SODFH D ORZ YDOXH RQ D VHDWï

ìì$Q\ H[LW FRVWV DUH LPSOLFLWO\ DVVXPHG WR HTXDO ]HURâ WKLV DVVXPSWLRQ LV PDGH SXUHO\ IRU FRQYHQLHQFH
DQG FDQ EH HDVLO\ UHOD[HGï

ì ë



D V V X P H W K D W D W W LP H Wb ì ñ E X \H U V D Q G V H OOH U V K D YH K R P R J H Q R X V E H OLH IV ñ D Q G V LQ F H � ! í ñ

UEWbì á UVWbì D Q G W U D G H LV Q R W P X W X D OO\ E H Q H p F LD Oï
ìë

$ W W LP H Wñ D Q LQ IR U P D W LR Q H YH Q W R F F X U V ZK LF K D OW H U V W K H YD OX D W LR Q V R I E X \H U V D Q G

V H OOH U V ï 7K H H YH Q W G D W H F D Q E H D W K R X J K W R I D V D U D Q G R P YD U LD E OH G U D ZQ IU R P D 3 R LV V R Q

G LV W U LE X W LR Q ï / H W |LâW G H Q R W H W K H F K D Q J H LQ D J H Q W LöV YD OX D W LR Q ï 7K H V K R F N |LâW F D Q W D NH

YD OX H V R I bGWñ í ñ D Q G òGW D F F R U G LQ J W R D G LV F U H W H G LV W U LE X W LR Q )Wï

,P P H G LD W H O\ D IW H U W K H H YH Q W D W W LP H Wñ W K H U H V H U YD W LR Q S U LF H V R I W K H P R V W H D J H U E X \H U

D Q G V H OOH U ñ õ UEW â U
V
W ô ñ F R U U H V S R Q G W R R Q H R I W K H IR OOR ZLQ J S D LU V ã õ Lô õ U

E
Wbì ò GWâ U

V
Wbì ò GW ô ñ õ LLô

õ UEWbì ò GWâ U
V
Wbì b GW ô ñ õ LLLô õ U

E
Wbì b GWâ U

V
Wbì ò GW ô ñ R U õ LYô õ U

E
Wbì b GWâ U

V
Wbì b GW ô ï : K H W K H U

W U D G H R F F X U V R U Q R W G H S H Q G V R Q W K H P D J Q LW X G H R I W K H LQ IR U P D W LR Q H YH Q W ñ D V P H D V X U H G E \

W K H G LV S H U V LR Q V K R F N GWï $ W U D G H LV P X W X D OO\ E H Q H p F LD O R Q O\ LI U
E
W ! UVW ï ,W LV F OH D U W K D W

F D V H V õ Lô D Q G õ LYô F R U U H V S R Q G W R P H D Q S U H V H U YLQ J V K LIW V LQ W K H G LV W U LE X W LR Q R I YD OX H V ï 6 LQ F H

U H V H U YD W LR Q S U LF H V F K D Q J H LQ W K H V D P H G LU H F W LR Q LQ W K H V H F D V H V ñ Q R W U D G H R F F X U V ï 6 LP LOD U O\ñ

W K H U H LV Q R W U D G H LQ F D V H õ LLLô E H F D X V H UEWbì á UVWbìï &D V H õ LLô ñ K R ZH YH U ñ D G P LW V W K H S R V V LE LOLW \

R I P X W X D OO\ E H Q H p F LD O W U D G H LI UEWbìòGW ! UVWbìbGWï 6 LQ F H U
E
Wbì  UVWbìb�ñ W K LV F R U U H V S R Q G V

W R GW !
�
ë
ñ LïH ïñ W K D W W K H V K R F N E H V X r F LH Q W O\ OD U J H ï

éïêï 4XRWHV DQG 3 ULFHV

7R D E V W U D F W IU R P W K H G H W D LOV R I W K H E D U J D LQ LQ J S U R F H V V ñ ZH D V V X P H W K D W D W U D G H W D NH V S OD F H

LI W K H P R V W H D J H U E X \H U D Q G V H OOH U p Q G LW P X W X D OO\ E H Q H p F LD O W R W U D G H ï : LW K R X W OR V V R I

J H Q H U D OLW \ñ ZH F D Q H [S U H V V W K H X OW LP D W H W U D Q V D F W LR Q S U LF H ñ G H Q R W H G E \ SWñ D V D ZH LJ K W H G

D YH U D J H R I W K H U H V H U YD W LR Q S U LF H V R I W K H W ZR W U D G H U V ñ LïH ïñ

SW  õ ì b oW ô U
V
W ò oWU

E
W â õ ê ô

ZK H U H oW ë >í â ì @ U H S U H V H Q W V W K H V H OOH U öV E D U J D LQ LQ J S R ZH U õ ZK LF K LQ W X U Q G H S H Q G V R Q

F R P S H W LW LR Q IU R P R W K H U S R W H Q W LD O V H OOH U V D V ZH OO D V LG LR V \Q F U D W LF Q H J R W LD W LR Q V NLOOV ô D Q G UVW

ìë7KLV DVVXPSWLRQ LV PDGH IRU VLPSOLFLW\ï 7KH PRGHO FRXOG EH H[WHQGHG VWUDLJKWIRUZDUGO\ WR WKH FDVH
ZKHUH SULRU EHOLHIV DUH KHWHURJHQHRXVï

ì ê



D Q G UEW G H Q R W H W K H U H V H U YD W LR Q S U LF H V R I W K H V H OOH U D Q G E X \H U ï + LJ K YD OX H V R I oW U H S U H V H Q W

E H W W H U S U LF H V IR U W K H V H OOH U D Q G ZR U V H S U LF H V IR U W K H E X \H U ï

' H p Q H ]W u ë oW b ì ë >b ì â ì @ñ zW u õ UEW ò UVW ô  ë ñ D Q G �W u õ UEW b UVW ô  ë ï 7K H W H U P zW

LV W K H D YH U D J H R I W K H E X \H U V ö D Q G V H OOH U V ö U H V H U YD W LR Q S U LF H V ï 7K H W H U P ]W F D S W X U H V W U D G H

LQ LW LD W LR Q â IR U D E X \H U ðLQ LW LD W H G W U D G H ZK H U H W K H V H OOH U H [W U D F W V D OO U H Q W V ñ oW  ì ñ D Q G ]W

W D NH V W K H YD OX H òì ï 6 LP LOD U O\ñ ]W  bì IR U D V H OOH U ðLQ LW LD W H G W U D G H ñ D Q G í IR U D W U D G H ZK H U H
E R W K S D U W LH V D U H H TX D OO\ NH H Q W R W U D G H ï )LQ D OO\ñ �W F D S W X U H V W K H U D Q J H E H W ZH H Q W K H K LJ K D Q G

OR Z U H V H U YD W LR Q S U LF H V D P R Q J W K H V H W V R I S R W H Q W LD O E X \H U V D Q G V H OOH U V ñ U H V S H F W LYH O\ï 8 V LQ J

R X U G H p Q LW LR Q V ñ ZH V H H W K D W �W  GW b � ë ï 2E V H U YH W K D W �W ! í LI D W U D G H LV P X W X D OO\

E H Q H p F LD Oï 7K X V ñ W K H W H U P �W LV S R V LW LYH O\ U H OD W H G W R W K H G LV S H U V LR Q LQ V H D W YD OX D W LR Q V

U H V X OW LQ J IU R P W K H LQ IR U P D W LR Q V LJ Q D O R E V H U YH G E \ P D U NH W S D U W LF LS D Q W V D W W LP H Wï

7K H Q ñ W K H W U D Q V D F W LR Q S U LF H F D Q E H ZU LW W H Q D V

SW  zW ò �W]Wã õ é ô

( TX D W LR Q õ é ô V K R ZV W K D W W K H S U LF H D W W LP H W LV W K H P H D Q F R Q G LW LR Q D O H [S H F W D W LR Q õ Q H W R I

W K H P H D Q F R V W V R I H Q W U \ñ ZK LF K D U H V S OLW E \ W K H E X \H U D Q G V H OOH U ô S OX V D S U H P LX P S D LG

E \ W K H LQ LW LD W R U ï 7K H S U H P LX P LV S U R S R U W LR Q D O W R W K H G LV S H U V LR Q LQ E H OLH IV U H J D U G LQ J W K H

S U H V H Q W YD OX H R I F D V K q R ZV IU R P H [F K D Q J H P H P E H U V K LS ï ,Q R X U H P S LU LF D O D Q D O\V H V ñ ZH X V H

H TX D W LR Q õ é ô W R W H V W K \S R W K H V H V D E R X W W U D G LQ J D F W LYLW \ D Q G E H OLH IV ï

7K H D F W X D O W U D Q V D F W LR Q S U LF H D W W K H W LP H R I W K H W U D G H U H q H F W V E D U J D LQ LQ J E H W ZH H Q W K H

E X \H U D Q G V H OOH U E X W W K H E LG D Q G R oH U S U LF H V LP P H G LD W H O\ S U LR U W R W U D G H P D \ E H G LoH U H Q W

IU R P W K LV S U LF H ï 3 U LR U W R D W U D G H ñ W K H V H OOH U D Q G E X \H U TX R W H S U LF H V W K D W IR U P W K H E D V LV IR U

W K H LU Q H J R W LD W LR Q ï ,Q R X U P R G H Oñ U H V H U YD W LR Q S U LF H V D U H F R P P R Q NQ R ZOH G J H ñ E X W D W U D G H U V ö

Q H J R W LD W LQ J D E LOLW \ LV Q R W NQ R ZQ D W W K H V W D U W R I W K H E D U J D LQ LQ J S U R F H V V ï : H D V V X P H W K H U H

LV D S R V LW LYH S U R E D E LOLW \ñ IR OOR ZLQ J D Q LQ IR U P D W LR Q H YH Q W ñ W K D W D Q ? X U J H Q W û W U D G H U ZLOO

LP P H G LD W H O\ K LW H LW K H U W K H S R V W H G E LG R U R oH U ñ D V LQ W K H H [D P S OH G LV F X V V H G LQ W D E OH ì ï

6 LQ F H Q H J R W LD W LR Q V D U H F R V W OH V V LQ R X U P R G H Oñ D S R W H Q W LD O V H OOH U ZLOO V H W D Q D V N S U LF H

W K D W H [W U D F W V W K H P D [LP X P S R V V LE OH V X U S OX V ñ LïH ïñ ZLOO G H P D Q G W K H E X \H U öV U H V H U YD W LR Q

S U LF H ï 6 LP LOD U O\ñ D S R W H Q W LD O E X \H U ZLOO E H J LQ W K H Q H J R W LD W LR Q V E \ R oH U LQ J D E LG S U LF H H TX D O

ì é



W R W K H V H OOH U öV U H V H U YD W LR Q S U LF H ï 6 X F K S U LF H V D U H ? U H J U H W ðIU H H û F R Q G LW LR Q D O X S R Q E H LQ J K LW

LP P H G LD W H O\ñ D Q G V H U YH D V U H IH U H Q F H S R LQ W V IR U W K H V X E V H TX H Q W Q H J R W LD W LR Q V ï )R U P D OO\ñ W K H

D V N D Q G E LG S U LF H V S U LR U W R W U D G H D U H $W  zWò�W D Q G %W  zWb�W U H V S H F W LYH O\ï 7K H V S U H D G

S U LR U W R D W U D G H LV 6W  $W b %W  ë �Wñ LïH ïñ D Q LQ F U H D V LQ J IX Q F W LR Q R I W K H G LV S H U V LR Q LQ

E H OLH IV D V P H D V X U H G E \ �Wï 7K H D F W X D O E LG ðD V N V S U H D G D W W K H W LP H R I D W U D G H LV G H p Q LW LR Q D OO\

] H U R ï ,W IR OOR ZV W K H Q W K D W W K H F K D Q J H LQ S U H ðW U D G H E LG ðD V N V S U H D G ñ LïH ïñ c 6W  ë õ �Wb�Wbì ô ï

: H X V H W K LV P H W U LF OD W H U ZK H Q ZH D V V H V V W K H LQ IR U P D W LR Q F R Q W H Q W R I V H D W W U D Q V D F W LR Q V ï )R U

Q R Zñ LW LV V X r F LH Q W W R Q R W H W K D W W K H F K D Q J H LQ W K H S U H ðW U D G H E LG ðD V N V S U H D G V U H q H F W V W K H

F K D Q J H LQ W K H G LV S H U V LR Q R I E H OLH IV ï

èï (PSLULFDO 7HVWV RI WKH ,QIRUPDWLRQ &RQWHQW RI 6HDW 3ULFHV

: H W X U Q Q R Z W R D Q H [S OR U D W LR Q R I W K H G H W H U P LQ D Q W V R I V H D W S U LF H P R YH P H Q W V D Q G W U D G ð

LQ J D F W LYLW \ X V LQ J W U D Q V D F W LR Q ðOH YH O G D W D ï 7K H W K H R U \ G H YH OR S H G D E R YH V X J J H V W V W K D W W K H

G LV S H U V LR Q LQ E H OLH IV U H J D U G LQ J IX W X U H E U R NH U D J H U H YH Q X H LV U H q H F W H G LQ S U LF H F K D Q J H V D V ð

V R F LD W H G ZLW K V H D W W U D Q V D F W LR Q V ñ LQ TX R W H G E LG ðD V N V S U H D G V ñ D Q G LQ V H D W W U D G LQ J D F W LYLW \ï

7K H IR OOR ZLQ J V H F W LR Q V W H V W W K H V H K \S R W K H V H V ï

èïìï $Q ( FRQRPHWULF 0 RGHO RI 3 ULFH &KDQJHV

)U R P H TX D W LR Q õ é ô ñ W K H F K D Q J H LQ S U LF H V IU R P W U D Q V D F W LR Q Wb ì W R W LV J LYH Q E \

c SW  c zW ò �W]W b �Wbì]Wbìâ õ è ô

ZK H U H W K H G LV F U H W H YD U LD E OH ]W  òì IR U D E X \H U ðLQ LW LD W H G W U D G H ñ b ì IR U D V H OOH U ðLQ LW LD W H G
W U D G H ñ D Q G í IR U D F U R V V ñ c zW LV W K H F K D Q J H LQ W K H P H D Q U H V H U YD W LR Q S U LF H V ñ D Q G �W P H D V X U H V

W K H U D Q J H R I W K H G LV W U LE X W LR Q R I U H V H U YD W LR Q YD OX H V ï

7R W K H H [W H Q W W K D W D W U D G H P D \ E H LQ IR U P D W LR Q P R W LYD W H G ñ D W U D G H U P D \ U H YLV H K LV R U

K H U U H V H U YD W LR Q S U LF H LQ W K H G LU H F W LR Q R I W U D G H LQ LW LD W LR Q ï ,Q D G G LW LR Q ñ U H V H U YD W LR Q S U LF H V

D U H OLNH O\ W R P R YH ZLW K P D U NH W U H W X U Q V ï $ F F R U G LQ J O\ñ ZH P R G H O

c zW  pUPâW ò |]W ò sWâ õ ç ô

ì è



ZK H U H p LV D F R Q V W D Q W ñ UPâW LV W K H U H W X U Q R Q W K H P D U NH W S R U W IR OLR IU R P W U D G H Wb ì W R W U D G H
Wñ | LV LQ W H U S U H W H G D V W K H LQ IR U P D W LR Q H oH F W R Q S U LF H V F D X V H G E \ W K H W U D G H ñ D Q G s LV ZK LW H

Q R LV H ï )LQ D OO\ñ IR U H P S LU LF D O LP S OH P H Q W D W LR Q ZH P R G H O W K H G LV S H U V LR Q R I E H OLH IV D W W LP H W

D V D IX Q F W LR Q R I D YH F W R U R I V W D W H YD U LD E OH V ñ :Wï 6 LQ F H �W LV Q R Q ðQ H J D W LYH ZH P R G H O W K H

G LV S H U V LR Q D V

OQ õ �W ô  qí:Wâ õ æ ô

ZK H U H q LV D YH F W R U R I F R H r F LH Q W V ï

8 V LQ J H TX D W LR Q V õ è ô ^ õ æ ô ZH R E W D LQ D Q H P S LU LF D O P R G H O

c SW  pUPâW ò
K
| ò Hq

í:W

L
]W b Hq

í:Wbì]Wbì ò sWã õ å ô

: H S U R S R V H D YH F W R U R I V W D W H YD U LD E OH V :W F R Q V LV W LQ J R I D F R Q V W D Q W ñ W K H D E V R OX W H U H W X U Q R Q

W K H P D U NH W S R U W IR OLR IU R P W K H W LP H R I W K H S U H YLR X V W U D G H ñ MUPâWMñ õ D V D S U R [\ IR U YR OD W LOLW \
LQ IX Q G D P H Q W D OV ô ñ D Q G W K H OR J R I W K H P LG TX R W H ñ OQ õ PW ô ñ õ V LQ F H W K H G LV S H U V LR Q R I U H V H U YD W LR Q

S U LF H V LV OLNH O\ W R E H S R V LW LYH O\ U H OD W H G W R W K H S U LF H OH YH Oô ï 7K H Q ñ ZU LW LQ J qí:W  qí ò

qìMUPâWM ò që OQ õ PW ô LQ H TX D W LR Q õ å ô \LH OG V W K H p Q D O P R G H Oï 6 LQ F H W K H U LJ K W ðK D Q G V LG H

YD U LD E OH V D U H D OO OLNH O\ W R E H S U R S R U W LR Q D O W R V H D W YD OX H V ñ ZH H V W LP D W H W K LV P R G H O X V LQ J

OR J D U LW K P LF U H W X U Q V U D W K H U W K D Q F K D Q J H V LQ S U LF H OH YH OV D V W K H G H S H Q G H Q W YD U LD E OH ï 7K X V ñ

W K H F R H r F LH Q W V K D YH LQ W H U S U H W D W LR Q V D V W K H S H U F H Q W D J H H oH F W V ñ ZK LF K LV X V H IX O J LYH Q W K H

V X E V W D Q W LD O YD U LD W LR Q LQ V H D W S U LF H V R YH U W K H V D P S OH S H U LR G ï

( F R Q R P LF W K H R U \ V X J J H V W V Q D W X U D O V LJ Q V IR U W K H S D U D P H W H U V R I LQ W H U H V W ï : H H [S H F W

p ! í ñ | ! í õ D V W K H LQ IR U P D W LR Q P R W LYD W LQ J W U D G H LQ LW LD W LR Q LV OLNH O\ W R E H S R V LW LYH O\

F R U U H OD W H G ZLW K W U D G H G LU H F W LR Q ô ñ qì ! í õ V LQ F H OD U J H P D U NH W P R YH P H Q W V D U H OLNH O\ W R E H

D V V R F LD W H G ZLW K J U H D W H U G LV S H U V LR Q LQ E H OLH IV ô ï 7K H V LJ Q R I që U H q H F W V W K H H [W H Q W W R ZK LF K

W K H U D Q J H LQ U H V H U YD W LR Q YD OX H V YD U LH V ZLW K W K H S U LF H OH YH Oï

( TX D W LR Q õ å ô F D Q E H H V W LP D W H G LQ W U D Q V D F W LR Q W LP H S U R YLG H G ZH K D YH R E V H U YD W LR Q V R Q

W K H LQ G LF D W R U YD U LD E OH ]Wï ,Q P R V W F D V H V ñ LW LV V W U D LJ K W IR U ZD U G W R G H p Q H ]W X V LQ J TX R W D W LR Q

G D W D ñ D V G H V F U LE H G LQ W K H H [D P S OH R I 7D E OH ì D E R YH ï + R ZH YH U ñ D V D F K H F N R I W K H U R E X V W Q H V V

R I W K H U H V X OW V W R W K H F OD V V Lp F D W LR Q R I W U D G H LQ LW LD W LR Q ñ ZH D OV R H V W LP D W H G W K H P R G H O X V LQ J D

ì ç



G LoH U H Q W P H W K R G ï ,Q W K LV D OW H U Q D W LYH D S S U R D F K ñ ZH F R P S D U H W K H W U D Q V D F W LR Q S U LF H W R W K H

E LG D Q G D V N TX R W D W LR Q V W K U H H TX R W H V S U LR U W R W K H W U D G H ï : H V H OH F W H G W K LV Q X P E H U E H F D X V H

W K LV LV W K H P H G LD Q Q X P E H U R I TX R W H U H YLV LR Q V R Q G D \V ZK H Q W U D G H V R F F X U ñ D V H YLG H Q F H G

E \ W K H V H TX H Q F H Q X P E H U LQ R X U G D W D ï ,Q W K LV D OW H U Q D W LYH V F K H P H ñ W U D G H V D U H F OD V V Lp H G D V

E X \H U ðLQ LW LD W H G LI W K H W U D Q V D F W LR Q S U LF H LV F OR V H U W R W K H S U H ðW U D G H D V N W K D Q W K H S U H ðW U D G H

E LG ñ D Q G V H OOH U ðLQ LW LD W H G LI W K H R S S R V LW H LV W K H F D V H ï ,Q W K H H YH Q W W K D W W K H W U D G H S U LF H LV D W

W K H S U H ðW U D G H P LG TX R W H ñ W K H W U D G H LV F OD V V Lp H G D V Q H LW K H U E X \H U ð Q R U V H OOH U ðLQ LW LD W H G ï

7D E OH ê F R Q W D LQ V Q R Q ðOLQ H D U OH D V W V TX D U H V H V W LP D W H V R I H TX D W LR Q õ å ô õ ZLW K D V \P S W R W LF

V W D Q G D U G H U U R U V LQ S D U H Q W K H V H V ô X V LQ J D OO W U D G LQ J G D W D IR U W K H S H U LR G ì ä æ ê ðì ä ä é ñ H [F OX G LQ J

W K H G D \ R I W K H F U D V K R I ì í î ì ä î ì ä å æ D Q G D OO V X E V H TX H Q W W U D G LQ J G D \V LQ 2F W R E H U ì ä å æ ï

7K H P R G H O S H U IR U P V ZH OOñ D Q G D OO S D U D P H W H U H V W LP D W H V D U H R I W K H S U H G LF W H G V LJ Q D Q G

D U H V W D W LV W LF D OO\ V LJ Q Lp F D Q W ï 2I S D U W LF X OD U LQ W H U H V W ñ W K H S H U P D Q H Q W F R P S R Q H Q W ñ |ñ LV ë ïé

S H U F H Q W R I W K H S U LF H ñ ZK LF K LV F R Q V LV W H Q W ZLW K W K H K \S R W K H V LV W K D W LQ LW LD W R U V S R V V H V V S U LYD W H

LQ IR U P D W LR Q D E R X W IX W X U H V W R F N P D U NH W D F W LYLW \ï 7K LV U H V X OW V K R ZV W K D W LQ IR U P D W LR Q H oH F W V

D OR Q H D U H X Q OLNH O\ W R D F F R X Q W IR U W K H P D J Q LW X G H R I TX R W H G V S U H D G V ï )X U W K H U ñ W K H F R H r F LH Q W

R Q W K H D E V R OX W H P D U NH W U H W X U Q ñ qìñ LV S R V LW LYH D Q G V LJ Q Lp F D Q W ñ LQ G LF D W LQ J W K D W OD U J H U V W R F N

P D U NH W P R YH P H Q W V LP S O\ J U H D W H U G LV S H U V LR Q ï 7K H F R H r F LH Q W R Q W K H OR J S U LF H YD U LD E OH

LV V LJ Q Lp F D Q W O\ Q H J D W LYH ï 6 LQ F H � LV H [S U H V V H G D V D S H U F H Q W D J H R I S U LF H ñ W K H ID F W W K D W

õ ì ò që ô ! í ñ LP S OLH V W K D W W K H G R OOD U D P R X Q W R I G LV S H U V LR Q G H F U H D V H V ZLW K W K H S U LF H OH YH Oñ

D OW K R X J K D W D G H F U H D V LQ J U D W H ï

: H H [S OR U H G V H YH U D O D OW H U Q D W LYH V S H F Lp F D W LR Q V R I W K H P R G H Oñ E X W R X U F R Q F OX V LR Q V D U H

X Q D oH F W H G ï 7K H V S H F Lp F D W LR Q V LQ F OX G H P R G H OV ZK H U H �W LV F R Q V W D Q W ï : H D OV R F K H F NH G W K H

V W D E LOLW \ R I W K H S D U D P H W H U H V W LP D W H V D F U R V V G LoH U H Q W W LP H S H U LR G V ï $ OW K R X J K W K H U H LV V R P H

H YLG H Q F H W K D W G LV S H U V LR Q ZLG H Q H G LQ W K H S R V W ðF U D V K S H U LR G ñ LW LV Q R W V W U R Q J ï 7K H TX D OLW D W LYH

U H V X OW V D U H D OV R U R E X V W W R D OW H U Q D W LYH V LJ Q LQ J V F K H P H V IR U W K H LQ LW LD W LR Q YD U LD E OH V ï

ì æ



èïëï ' LUHFW ( VWLPDWHV RI 3 ULFH ,PSDFWV

$ V D F K H F N R Q W K H H V W LP D W LR Q R I W K H S H U P D Q H Q W F R P S R Q H Q W LQ õ å ô ñ ZH F R P S X W H W K H S H U P D ð

Q H Q W D Q G W H P S R U D U \ S U LF H P R YH P H Q W V D V V R F LD W H G ZLW K V H D W W U D Q V D F W LR Q V ï 7K H V H G H p Q LW LR Q V

D U H F R P P R Q LQ W K H E OR F N W U D G LQ J OLW H U D W X U H ïìê 7K H S H U P D Q H Q W õ LQ IR U P D W LR Q ðE D V H G ô LP S D F W

LV G H p Q H G D V OQ õ PSUH PSRVW ô ñ ZK H U H PSUH LV W K H P LG TX R W H S U H YD LOLQ J LP P H G LD W H O\ E H IR U H

W K H W U D G H D Q G PSRVW LV W K H P LG TX R W H S U H YD LOLQ J MX V W E H IR U H W K H V X E V H TX H Q W W U D G H ï 7K H

S H U P D Q H Q W LP S D F W F D S W X U H V W K H OR Q J ðU X Q F K D Q J H LQ D V V H W YD OX H V D V D U H V X OW R I D W U D G H ï

7K H W H P S R U D U \ õ OLTX LG LW \ðE D V H G ô F R P S R Q H Q W LV P H D V X U H G D V OQ õ PSRVW 3ULô ñ ZK H U H 3UL LV

W K H W U D G H S U LF H ï 7K H W H P S R U D U \ LP S D F W LV LQ W H U S U H W H G D V W K H S U LF H P R YH P H Q W Q H F H V V D U \

W R F R P S H Q V D W H W K H OLTX LG LW \ S U R YLG H U IR U D F F R P P R G D W LQ J W K H LQ LW LD W R U öV G H V LU H IR U LP P H G Lð

D F \ï 7K H S H U F H Q W D J H S U LF H LP S D F W R I W K H W U D G H LV W K H V X P R I W K H S H U P D Q H Q W D Q G W H P S R U D U \

LP S D F W V ï

7K H V H P H D V X U H V S U H V X P H W K D W W K H S U H ðW U D G H U H IH U H Q F H S U LF H LV D Q D F F X U D W H D V V H V V P H Q W R I

W K H D V V H W öV X Q G H U O\LQ J YD OX H R U ? X Q S H U W X U E H G û S U LF H S U LR U W R W K H W U D Q V D F W LR Q ï )R U D W K LQ O\

W U D G H G D V V H W V X F K D V D Q H [F K D Q J H V H D W ñ W K H S U H ðW U D G H S U LF H P D \ E H D E LD V H G P H D V X U H R I W K LV

YD OX H LI E LG D Q G R oH U TX R W H V D U H V W D OH ï )R U H [D P S OH ñ F R Q V LG H U D V H OO W U D G H IR OOR ZLQ J D G H F OLQ H

LQ W K H R YH U D OO V W R F N P D U NH W ï ,I W K H TX R W H V D U H V W D OH ñ W K H U H IH U H Q F H õ S U H ðW U D G H ô S U LF H ZLOO E H

W R R K LJ K ñ D Q G W K H S H U P D Q H Q W LP S D F W ZLOO E H R YH U V W D W H G ï $ OW K R X J K V W D OH TX R W H V U H S U H V H Q W

D S R W H Q W LD OO\ V H U LR X V S U R E OH P ñ Q R W H W K D W P R V W W U D Q V D F W LR Q V R F F X U R Q G D \V ZK H U H W K H U H

K D YH E H H Q V H YH U D O TX R W H U H YLV LR Q V ï ,Q G H H G ñ W K H U H D U H D S S U R [LP D W H O\ WKUHH TXRWH UHYLVLRQV

MX V W S U LR U W R D W U D G H ï 1 H YH U W K H OH V V ñ D V D U R E X V W Q H V V F K H F Nñ ZH F R P S X W H G W K H S H U F H Q W D J H

P R YH P H Q W LQ W K H 6 ÷3 è í í IU R P W K H W LP H R I W K H S U H YLR X V W U D G H W R W K H F X U U H Q W W U D G H IR U

E X \V D Q G V H OOV ï

: H H V W LP D W H G W K H W ZR F R P S R Q H Q W V R I W U D G H LP S D F W V H S D U D W H O\ IR U W K H ê é é E X \V õ LïH ïñ

W K R V H W U D Q V D F W LR Q V W K D W W D NH S OD F H D W W K H D V N TX R W H W K D W S U H YD LOH G E H IR U H W K H W U D G H ô D Q G

ë å ç V H OOV õ LïH ïñ W K R V H W U D Q V D F W LR Q V W K D W W D NH S OD F H D W W K H E LG ô LQ R X U V D P S OH ñ H [F OX G LQ J W K H

ìê6HHñ HïJïñ .UDXV DQG 6WROO õìäæëôñ 6FKROHV õìäæëôñ +ROWKDXVHQñ /HIWZLFKñ DQG 0D\HUV õìäåæôñ .HLP
DQG 0DGKDYDQ õìääçôñ DPRQJ RWKHUVï

ì å



è è X Q F D W H J R U L] H G W U D Q V D F W LR Q V ï 7K H S H U P D Q H Q W LP S D F W V D U H H F R Q R P LF D OO\ D Q G V W D W LV W LF D OO\

V LJ Q Lp F D Q W ï 7K H D YH U D J H S H U P D Q H Q W LP S D F W IR U E X \V LV ë ïè è S H U F H Q W D Q G IR U V H OOV LV ðë ïé ê

S H U F H Q W ñ D Q G W K H V H P D J Q LW X G H V D U H YH U \ F OR V H W R W K H H V W LP D W H V LQ H TX D W LR Q õ å ô ï ,Q W H U ð

H V W LQ J O\ñ E X \ õ V H OOô W U D G H V D U H D V V R F LD W H G ZLW K S R V LW LYH õ Q H J D W LYH ô P D U NH W P R YH P H Q W V ñ E X W

W K H V H P R YH P H Q W V õ í ïå ë S H U F H Q W IR U E X \V D Q G ðí ïê å S H U F H Q W IR U V H OOV ô D U H Q R W OD U J H F R P S D U H G

W R W K H LP S D F W V ï 7K X V ñ H YH Q W K R X J K W K H U H LV D W H Q G H Q F \ IR U W U D G H ðLQ LW LD W LR Q W R E H F R U U H OD W H G

ZLW K P D U NH W P R YH P H Q W V ñ W K H W U D Q V D F W LR Q S U LF H LV V W LOO S H U P D Q H Q W O\ U H YLV H G LQ W K H G LU H F W LR Q

R I W U D G H LQ LW LD W LR Q ï 7K LV LV F R Q V LV W H Q W ZLW K W K H U H E H LQ J D Q LQ IR U P D W LR Q F R Q W H Q W W R W U D G H LQ Lð

W LD W LR Q ñ S R V V LE O\ E H F D X V H V R P H E U R NH U V K D YH LQ IR U P D W LR Q D E R X W W K H LU R ZQ R U G H U q R ZV D Q G

K H Q F H S U LYD W H V LJ Q D OV U H J D U G LQ J IX W X U H W U D G LQ J D F W LYLW \ï 7K H H V W LP D W H V R I W K H W H P S R U D U \

F R P S R Q H Q W D U H D OV R H F R Q R P LF D OO\ V LJ Q Lp F D Q W ñ E X W D U H V P D OOH U LQ P D J Q LW X G H ï 7H P S R U D U \

LP S D F W V D U H K LJ K H U IR U V H OOV õ ðë ïë é S H U F H Q W ô W K D Q E X \V õ ì ïé æ S H U F H Q W ô ï 7K H U H D V R Q IR U W K LV

D V \P P H W U \ LV X Q F OH D U ï ,W LV S R V V LE OH W K D W V H OOV R F F X U P R U H R IW H Q LQ G R ZQ ZD U G P D U NH W V

ZK H Q W K H E U R NH U D J H V H F W R U LV G LV W U H V V H G D Q G S R W H Q W LD O E X \H U V F D Q H [W U D F W J U H D W H U U H Q W V

IU R P V H OOH U V ï 7K H U H D U H Q R V \V W H P D W LF S D W W H U Q V LQ W K H S H U P D Q H Q W R U W H P S R U D U \ LP S D F W V

IR U X Q F OD V V Lp H G W U D G H V ï

,Q V X P P D U \ñ W K H U H V X OW V K H U H F R Q p U P R X U J H Q H U D O p Q G LQ J V IU R P W K H V W D W LV W LF D O P R G H O

G LV F X V V H G D E R YH ï ( YH Q Q H W R I P D U NH W P R YH P H Q W V ñ W K H S U LF H LP S D F W V D U H OD U J H ZK H Q F R P ð

S D U H G ZLW K W K H F R U U H V S R Q G LQ J p J X U H V IR U OD U J H ðE OR F N W U D G H V LQ H TX LW \ P D U NH W V ï 7K H ID F W

W K D W V H D W S U LF H P R YH P H Q W V F R Q W D LQ D S H U P D Q H Q W S U LF H F R P S R Q H Q W LQ G LF D W H V W K D W P D U NH W

S D U W LF LS D Q W V U H YLV H W K H LU E H OLH IV LQ U H V S R Q V H W R W U D G H V ñ LïH ïñ W U D G H V D U H S H U F H LYH G W R F R Q W D LQ

LQ IR U P D W LR Q D E R X W IX W X U H D V V H W YD OX H V ï

èïêï ( YLGHQFH RQ 6SUHDGV

: H p Q G V W U R Q J H YLG H Q F H W K D W TX R W H G V S U H D G V D U H Q D U U R ZH U S U LR U W R D W U D Q V D F W LR Q D Q G D U H

ZLG H U D IW H U D W U D G H ï 7K H S H U F H Q W D J H E LG ðD V N V S U H D G W ZR TX R W D W LR Q V E H IR U H D W U D Q V D F W LR Q

LV ì ë ïç å S H U F H Q W ñ ZK LOH W K H F R U U H V S R Q G LQ J V S U H D G W ZR TX R W D W LR Q V D IW H U W K H W U D G H LV ë ì ïè ç

S H U F H Q W ñ F OR V H W R W K H R YH U D OO V D P S OH D YH U D J H ï $ S D LU H G W ðW H V W IR U W K H H TX D OLW \ R I W ZR V D P S OH

ì ä



P H D Q V V W U R Q J O\ U H MH F W V õ ZLW K D W ðV W D W LV W LF R I ì å ïæ ä ô W K H Q X OO K \S R W K H V LV W K D W W K H G LoH U H Q F H

LQ S U H ð D Q G S R V W ðW U D G H V S U H D G V D U H ] H U R ï 7K LV E H K D YLR U LV S U H G LF W H G E \ R X U P R G H O D Q G LV

F R Q V LV W H Q W ZLW K W K H D F W X D O W U D G H U H S U H V H Q W H G LQ W D E OH ì ï 6 S H F Lp F D OO\ñ D W U D Q V D F W LR Q R F F X U V

ZK H Q W K H G LV W U LE X W LR Q R I E H OLH IV R I E X \H U V D Q G V H OOH U V R YH U OD S ñ V R W K D W W K H P R V W S H V V LP LV W LF

V H D W R ZQ H U W U D G H V ZLW K W K H P R V W R S W LP LV W LF S R W H Q W LD O E X \H U ï )R OOR ZLQ J D W U D G H ñ W K H J D S LQ

U H V H U YD W LR Q YD OX H V E H W ZH H Q W K H Q H [W P R V W S H V V LP LV W LF S R W H Q W LD O V H OOH U D Q G W K H Q H [W P R V W

R S W LP LV W LF S R W H Q W LD O E X \H U P X V W E H OD U J H U ï ,I TX R W H V D U H G H W H U P LQ H G F R P S H W LW LYH O\ E H W ZH H Q

S R W H Q W LD O E X \H U V D Q G V H OOH U V ñ LW IR OOR ZV W K D W W K H V S U H D G IR OOR ZLQ J D W U D G H P X V W E H ZLG H U

W K D Q W K D W S U H YD LOLQ J E H IR U H W K H W U D G H ï

èïéï 8VLQJ 6HDW % LGð$VN 6SUHDGV WR 3 UHGLFW 6WRFN 5 HWXUQV

,Q W K LV V H F W LR Q ZH W H V W W K H D E LOLW \ R I F K D Q J H V LQ V H D W E LG ðD V N V S U H D G V W R S U H G LF W P D U NH W

H [F H V V U H W X U Q V ï 5 H F D OO W K D W W K H LP S OLF LW E LG ðD V N V S U H D G IR U H [F K D Q J H V H D W V LV D Q LQ F U H D V LQ J

IX Q F W LR Q R I W K H P D J Q LW X G H R I G LYH U J H Q F H LQ R S LQ LR Q R I P D U NH W S D U W LF LS D Q W V ï 7K X V ñ F K D Q J H V

LQ W K H V S U H D G U H q H F W F K D Q J H V LQ W K H G LYH U J H Q F H LQ H [S H F W D W LR Q V D E R X W IX W X U H P D U NH W U H W X U Q V ï

0H U W R Q õ ì ä å í ô P D NH V W K H S R LQ W W K D W W K H H TX LOLE U LX P H [S H F W H G U H W X U Q IR U W K H P D U NH W LV

D Q LQ F U H D V LQ J IX Q F W LR Q R I W K H U LV N R I W K H P D U NH W ñ D Q G D U J X H V W K D W P R G H OV R I W K H P D U NH W

U LV N S U H P LX P P X V W D F F R X Q W IR U F K D Q J H V LQ W K H OH YH O R I P D U NH W U LV Nï + H J R H V R Q W R V X J J H V W

W K D W W K H P R G H O F D Q E H LP S U R YH G E \ LQ F OX V LR Q R I D G G LW LR Q D O Q R Q ðP D U NH W LQ V W U X P H Q W V IR U

P D U NH W U LV Nñ V X F K D V V X U YH \V R I LQ YH V W R U H [S H F W D W LR Q V ï 2X U V H D W V S U H D G YD U LD E OH U H S U H V H Q W V

D P D U NH W ðG H W H U P LQ H G R E V H U YD W LR Q R Q V X F K H [S H F W D W LR Q V ï ,I F K D Q J H V LQ W K H K H W H U R J H Q H LW \ R I

H [S H F W D W LR Q V õ c �W ô K D YH S U H G LF W LYH S R ZH U ñ ZH H [S H F W F K D Q J H V LQ OD J J H G V H D W V S U H D G V W R ñ

OLNH ZLV H ñ K D YH S U H G LF W LYH S R ZH U ï

$ F F R U G LQ J O\ñ ZH H V W LP D W H W K H IR OOR ZLQ J U H J U H V V LR Q

UPâW  Dí ò Dì UPâWbì ò Dë G V S U H D G Wbì ò Dê G V S U H D G Wbë ò Dé G V S U H D G Wbê ò HW õ ä ô

ZK H U H ã UPâW LV W K H H [F H V V U H W X U Q R Q W K H 6 ÷3 è í í ,Q G H [ IR U P R Q W K Wâ D Q G G V S U H D G W  

V S U H D G W b V S U H D G Wbìñ ZK H U H V S U H D G W LV G H p Q H G D V õ $ V NW % LG W ô b ì ñ D Q G $ V NW D Q G % LG W D U H
W K H OD V W TX R W H V S U H YD LOLQ J E H IR U H W K H OD V W W U D G H R I P R Q W K Wï 2X U P R G H O V X J J H V W V D S R V LW LYH

ë í



U H OD W LR Q E H W ZH H Q P D U NH W H [F H V V U H W X U Q V D Q G OD J J H G V S U H D G F K D Q J H V ^ ZLG H U V S U H D G V V LJ Q LI\

J U H D W H U G LV S H U V LR Q LQ E H OLH IV ï : H H P S OR \ V H YH U D O OD J J H G YD OX H V R I V S U H D G F K D Q J H V E H F D X V H

ZH K D YH Q R V W U R Q J S U LR U V R Q W K H LQ W H Q V LW \ R I W K H IR U ZD U G ðOR R NLQ J H [S H F W D W LR Q V LP S OLH G LQ

V H D W TX R W H V ï

3 D Q H O $ R I 7D E OH é U H S R U W V H V W LP D W H V R I W K H F R H r F LH Q W V IR U W K H ì ä æ ê ðì ä ä é S H U LR G ïìé

: H p Q G H YLG H Q F H W K D W OD J J H G F K D Q J H V LQ W K H E LG ðD V N V S U H D G K D YH S U H G LF W LYH S R ZH U IR U

IX W X U H H [F H V V P D U NH W U H W X U Q V ï 7K H F R H r F LH Q W V Dê D Q G Dé D U H S R V LW LYH D Q G V LJ Q Lp F D Q W ï 7K H

R E V H U YH G U H OD W LR Q LV F R Q V LV W H Q W ZLW K D Q LQ F U H D V H LQ W K H H [S H F W H G U LV N S U H P LX P IR OOR ZLQ J

D Q LQ F U H D V H LQ W K H G LV S H U V LR Q LQ E H OLH IV ñ P D Q LIH V W H G E \ D ZLG H U S U H ðW U D G H V S U H D G õ 0H U W R Q

õ ì ä å í ô ô ï

5 H F H Q W U H V H D U F K p Q G V V LP LOD U S D W W H U Q V R I S U H G LF W D E LOLW \ LQ V W R F N U H W X U Q V ï )R U H [D P S OH ñ

&D P S E H OO õ ì ä å æ ô D Q G . H LP D Q G 6 W D P E D X J K õ ì ä å ç ô X V H H [ D Q W H R E V H U YD E OH V W R F N D Q G

E R Q G P D U NH W YD U LD E OH V W K D W F D S W X U H W K H OH YH O R I D V V H W S U LF H V ñ G H ID X OW S U H P LX P ñ D Q G W H U P

V W U X F W X U H V OR S H W R S U H G LF W P R Q W K O\ V W R F N D Q G E R Q G U H W X U Q V â )D P D D Q G )U H Q F K õ ì ä å å ô

D Q G + D U YH \ õ ì ä ä ì ô X V H W K H G LYLG H Q G \LH OG IR U W K H 8 ï6 ï H TX LW \ P D U NH W W R S U H G LF W V W R F N

U H W X U Q V G R P H V W LF D OO\ D Q G LQ W H U Q D W LR Q D OO\ñ U H V S H F W LYH O\â D Q G . R W K D U L D Q G 6 K D Q NH Q õ ì ä ä æ ô

D Q G 3 R Q W Lo D Q G 6 F K D OO õ ì ä ä å ô X V H W K H E R R NðW R ðP D U NH W U D W LR IR U W K H R YH U D OO P D U NH W W R S U H G LF W

V W R F N U H W X U Q V ï 7R D V V H V V W K H S R V V LE LOLW \ W K D W R X U V S U H D G YD U LD E OH LV S U R [\LQ J IR U W K H V H

S U H YLR X V O\ðH [D P LQ H G YD U LD E OH V ñ ZH H V W LP D W H D Q H [S D Q G H G YH U V LR Q R I H Tï õ ä ô W K D W LQ F OX G H V

W K H IR OOR ZLQ J H [ D Q W H R E V H U YD E OH YD U LD E OH V X V H G LQ 3 R Q W Lo D Q G 6 F K D OO õ ì ä ä å ô ïìè % 0 LV W K H

' R Zð-R Q H V E R R NðW R ðP D U NH W U D W LR ï ' ( ) LV W K H OR ZðJ U D G H E R Q G G H ID X OW S U H P LX P ï 7( 5 0

LV W K H D YH U D J H \LH OG R I 7U H D V X U \ E R Q G V ZLW K P R U H W K D Q W H Q \H D U V W R P D W X U LW \ P LQ X V W K H

\LH OG R I 7ðE LOO W K D W P D W X U H LQ W K U H H P R Q W K V ï 7% </ ' LV W K H \LH OG R I D 7ðE LOO W K D W P D W X U H V

LQ W K U H H P R Q W K V ï ' ,9 LV W K H D Q Q X D O G LYLG H Q G \LH OG R I W K H &5 6 3 YD OX H ðZH LJ K W H G LQ G H [

P H D V X U H G P R Q W K O\ñ D V G H V F U LE H G LQ )D P D D Q G )U H Q F K õ ì ä å å ô ï : H p Q G W K D W R X U OD J J H G V H D W

V S U H D G YD U LD E OH V D U H LQ G LYLG X D OO\ X Q F R U U H OD W H G ZLW K W K H V H p YH D G G LW LR Q D O YD U LD E OH V ï 7K H

H V W LP D W LR Q R I W K H H [S D Q G H G YH U V LR Q R I H Tï õ ä ô ñ V K R ZQ LQ 3 D Q H O % R I 7D E OH é ñ V K R ZV W K D W

ìé:H DOVR HVWLPDWHG HTï õäô H[FOXGLQJ 2FWREHU ìäåæ DQG WKH UHVXOWV DUH WKH VDPHï
ìè:H WKDQN -Ho 3RQWLo DQG /DUU\ 6FKDOO IRU JHQHURXVO\ SURYLGLQJ WKHVH GDWDï

ë ì



W K H LQ F OX V LR Q R I W K H D G G LW LR Q D O H [ D Q W H R E V H U YD E OH YD U LD E OH V G R H V Q R W P D W H U LD OO\ LP S D F W

W K H H V W LP D W H G F R H r F LH Q W V ñ R U W K H V LJ Q Lp F D Q F H ñ R I W K H V H D W V S U H D G YD U LD E OH V ï )X U W K H U ñ W K H

F R H r F LH Q W H V W LP D W H V D Q G V LJ Q Lp F D Q F H OH YH OV IR U W K H p YH D G G LW LR Q D O YD U LD E OH V D U H F R P S D U D E OH

W R W K R V H U H S R U W H G E \ 3 R Q W Lo D Q G 6 F K D OO õ ì ä ä å ô IR U W K H ì ä è ä ðì ä ä é S H U LR G õ V H H W K H LU 7D E OH

ê ñ 3 D Q H O % ô ï

èïèï 7UDGLQJ $FWLYLW\ DQG ' LVSHUVLRQ LQ % HOLHIV

3 X E OLF W U D G H V LQ H [F K D Q J H V H D W V U H q H F W G H F LV LR Q V R I W U D G H U V W R H Q W H U D Q G H [LW IU R P E U R NH U D J H ñ

D Q G D V V X F K D U H R I F R Q V LG H U D E OH LQ W H U H V W ï $ V Q R W H G D E R YH ñ ZH H [S H F W W U D G H V W R R F F X U ZK H Q

W K H G LV W U LE X W LR Q R I U H V H U YD W LR Q S U LF H V H [K LE LW V J U H D W H U YD U LD W LR Q ï ,Q G H H G ñ LW LV W K H G LoH U H Q F H V

LQ R S LQ LR Q D P R Q J H [LV W LQ J E U R NH U V D Q G S R W H Q W LD O H Q W U D Q W V ZK LF K P D NH V W U D G H P X W X D OO\

E H Q H p F LD Oï

5 H F D OO W K D W W K H Q X P E H U R I W U D G H V U H q H F W V W K H X Q G H U O\LQ J K H W H U R J H Q H LW \ LQ W K H G LV W U Lð

E X W LR Q R I E H OLH IV U H J D U G LQ J W K H IX W X U H F D V K q R ZV IU R P H [F K D Q J H P H P E H U V K LS ï $ W U D G H LV

P X W X D OO\ E H Q H p F LD O R Q O\ LI W K H W LP H ðYD U \LQ J G LV S H U V LR Q LQ E H OLH IV H [F H H G V W K H H Q W U \ F R V W V

D W W LP H Wñ LïH ïñ LI GW ! k
ë
ï / H W QW G H Q R W H W K H Q X P E H U R I W U D G H V LQ V H D W V LQ D J LYH Q W LP H

S H U LR G Wñ ZK H U H QW W D NH V R Q LQ W H J H U YD OX H V ï 7K H G LV F U H W H Q D W X U H R I W K H G H S H Q G H Q W YD U Lð

D E OH õ LQ F OX G LQ J W K H OD U J H Q X P E H U R I R E V H U YD W LR Q V IR U ZK LF K W K H U H LV Q R W U D G H ô V X J J H V W W K D W

V W D Q G D U G U H J U H V V LR Q P R G H OV D U H LQ D S S U R S U LD W H ï 5 D W K H U ñ ZH X V H D F R X Q W G D W D P R G H Oñ ZK H U H

QW LV D V V X P H G W R E H G U D ZQ IU R P D 3 R LV V R Q G LV W U LE X W LR Q ZLW K P H D Q S D U D P H W H U yWï

7K H P R G H O LV ã

3 U >1W  QW@  
HbyWyQW

W

QWü
õ ì í ô

IR U QW  í â ì â ã ã ãï 7K H H [S H F W H G Q X P E H U R I W U D G H V LQ D J LYH Q S H U LR G LV (>4W@  yWï ,Q P D Q \

F R X Q W G D W D P R G H OV ñ W K H W LP H ðYD U \LQ J P H D Q LV P R G H OH G D V D OR J ðOLQ H D U IX Q F W LR Q R I D YH F W R U

R I H [S OD Q D W R U \ U H J U H V V R U V ñ [Wñ LïH ïñ

OQ õ yW ô  pí[Wã õ ì ì ô

7K H U H LV D G LU H F W D Q D OR J \ E H W ZH H Q W K LV IR U P X OD W LR Q D Q G W K H F OD V V LF D O U H J U H V V LR Q P R G H Oï ,Q

W K H F OD V V LF D O U H J U H V V LR Q P R G H Oñ W K H H U U R U W H U P LV X V X D OO\ P R G H OH G D V Q R U P D O D Q G W K H OLQ N

ë ë



IX Q F W LR Q õ U H OD W LR Q E H W ZH H Q W K H P H D Q R I W K H G H S H Q G H Q W YD U LD E OH D Q G W K H U H J U H V V R U V ô LV W K H

LG H Q W LW \ IX Q F W LR Q ï % \ F R Q W U D V W ñ LQ W K LV IR U P X OD W LR Q ñ W K H H U U R U S U R F H V V LV 3 R LV V R Q D Q G W K H

OLQ N IX Q F W LR Q LV OR J D U LW K P LF ï

,W LV V W U D LJ K W IR U ZD U G W R V K R Z W K D W W K H OR J ðOLNH OLK R R G IX Q F W LR Q LV

OQ õ /ô  
;
W

>byW ò QWp
í[W b OQ õ QWüô @ã õ ì ë ô

7K H p U V W G H U LYD W LYH R I W K H OLNH OLK R R G IX Q F W LR Q \LH OG V

# OQ õ /ô

#p
 

;
W

õ QW b yW ô [Wã õ ì ê ô

6 LP LOD U O\ñ W K H + H V V LD Q LV
#ë OQ õ / ô

#p#pí  b;
W

yW[W[
í
Wã õ ì é ô

8 V LQ J W K H H [S U H V V LR Q IR U W K H G H U LYD W LYH R I W K H OR J ðOLNH OLK R R G IX Q F W LR Q ñ W K H P D [LP X P OLNH ð

OLK R R G H V W LP D W H V IR U W K LV P R G H O D U H H D V LO\ F R P S X W H G ï 7K H D V \P S W R W LF YD U LD Q F H ðF R YD U LD Q F H

P D W U L[ R I p LV W K H Q F R P S X W H G D V W K H LQ YH U V H R I W K H H V W LP D W H G + H V V LD Q P D W U L[ï

: H H V W LP D W H W K H P R G H O X V LQ J P R Q W K O\ W U D G LQ J G D W D R Q 1 < 6 ( V H D W V ï ,Q S D U W LF X OD U ñ

ZH X V H D Q H [W H Q V LR Q R I W K H 3 R LV V R Q P R G H O V X J J H V W H G E \ 0F &X OOD J K D Q G 1 H OG H U õ ì ä å ê ô W R

F R U U H F W IR U S R V V LE OH R YH U G LV S H U V LR Q ïìç 2X U G LV F X V V LR Q D E R YH V X J J H V W V W K D W W K H S U R E D E LOLW \

R I W U D G LQ J LV G LU H F W O\ U H OD W H G W R W K H G LV S H U V LR Q LQ S U LR U E H OLH IV U H J D U G LQ J IX W X U H V W R F N

P D U NH W D F W LYLW \ï &R Q V H TX H Q W O\ñ ZH LQ F OX G H D V U H J U H V V R U V S U R [LH V IR U W K H S U LR U G LV W U LE X W LR Q

LQ E H OLH IV ï 7K H YD U LD E OH V LQ F OX G H G LQ W K H YH F W R U [W D U H W K H F R Q W H P S R U D Q H R X V D E V R OX W H

P D U NH W U H W X U Q ñ W K H OD J J H G D E V R OX W H P D U NH W U H W X U Q ñ D Q G W K H G LoH U H Q F H E H W ZH H Q W K H K LJ K

D Q G OR Z W U D Q V D F W LR Q S U LF H D V D S H U F H Q W D J H R I W K H D YH U D J H P LG TX R W H S U LF H ï 7K H U D Q J H

YD U LD E OH F D S W X U H V W K H G LV S H U V LR Q LQ E H OLH IV ñ D Q G LV D OV R F R U U H OD W H G ZLW K W U D G LQ J D F W LYLW \

LQ W K H S U H YLR X V S H U LR G ï : H H [S H F W W K H V H P H D V X U H V R I YR OD W LOLW \ D Q G G LV S H U V LR Q W R H Q W H U

S R V LW LYH O\ï

7D E OH è S U H V H Q W V W K H P D [LP X P OLNH OLK R R G H V W LP D W H V R I W K H 3 R LV V R Q P R G H O ZLW K D V \P S ð

W R W LF V W D Q G D U G H U U R U V LQ S D U H Q W K H V H V X V LQ J P R Q W K O\ G D W D ï 7K H P R G H O S H U IR U P V ZH OO D Q G

ìç7KH 3RLVVRQ PRGHO LPSRVHV WKH UHVWULFWLRQ WKDW WKH YDULDQFH RI QW HTXDOV LWV PHDQñ ZKHUHDV LQ SUDFWLFHñ
FRXQW GDWD RIWHQ H[KLELW RYHUGLVSHUVLRQ LQ WKDW WKH YDULDQFH H[FHHGV WKH PHDQï

ë ê



W K H Q X OO K \S R W K H V LV W K D W W K H LQ G H S H Q G H Q W YD U LD E OH V K D YH Q R H [S OD Q D W R U \ S R ZH U LV U H MH F W H G ï

$ V H [S H F W H G ñ W K H F R Q W H P S R U D Q H R X V P D U NH W YR OD W LOLW \ LV S R V LW LYH D Q G LV F OR V H W R E H LQ J V W D ð

W LV W LF D OO\ V LJ Q Lp F D Q W D W W K H è S H U F H Q W OH YH Oï / D J J H G YR OD W LOLW \ LV U H OD W LYH O\ LQ V LJ Q Lp F D Q W ñ

ZK LOH W K H OD J J H G U D Q J H YD U LD E OH LV S R V LW LYH D Q G K LJ K O\ V LJ Q Lp F D Q W ï 7K LV YD U LD E OH F D S W X U H V

P X F K R I W K H X Q F H U W D LQ W \ LQ V H D W YD OX H V ñ H V S H F LD OO\ G X U LQ J W K H ì ä æ í V ñ ZK H Q P D Q \ LP S R U W D Q W

H [R J H Q R X V H YH Q W V D oH F W H G V H D W YD OX H V ïìæ 7K H V LJ Q Lp F D Q F H R I W K H U D Q J H YD U LD E OH P D \ D OV R

U H q H F W LW V F R U U H OD W LR Q ZLW K OD J J H G W U D G LQ J D F W LYLW \ï ,Q G H H G ñ R X U U H V X OW V F D Q E H LQ W H U S U H W H G

D V H YLG H Q F H W K D W W U D G LQ J S U R YLG H V W K H LP S H W X V IR U IX U W K H U W U D G LQ J D F W LYLW \ï )R U H [D P S OH ñ

W U D G LQ J P D \ LQ G X F H F X U U H Q W V H D W K R OG H U V W R U H ðH YD OX D W H W K H LU G H V LU H W R U H W D LQ W K H LU V H D W V R U

P D \ V W LP X OD W H LQ W H U H V W E \ Q R Q ðP H P E H U V ï

: H H [S H U LP H Q W H G ZLW K D OW H U Q D W LYH V S H F Lp F D W LR Q V ñ LQ F OX G LQ J U R E X V W Q H V V F K H F NV X V LQ J

R U G LQ D U \ OH D V W ðV TX D U H V ñ D Q G R E W D LQ H G V LP LOD U U H V X OW V ï 2X U p Q G LQ J V V X S S R U W R X U F R Q MH F ð

W X U H W K D W G LoH U H Q F H V LQ E H OLH IV D U H D V V R F LD W H G ZLW K W U D G LQ J D F W LYLW \ D Q G YR OX P H V LQ W K H

H [F K D Q J H V H D W P D U NH W ï 7K H V H p Q G LQ J V D U H D OV R F R Q V LV W H Q W ZLW K R X U H D U OLH U H V W LP D W H V R I W K H

G H W H U P LQ D Q W V R I V H D W S U LF H P R YH P H Q W V D W W K H W U D Q V D F W LR Q OH YH Oï

çï &RQFOXVLRQV

6 W R F N H [F K D Q J H V H D W V D U H F D S LW D O D V V H W V ZK R V H S U LF H V U H q H F W W K H H [S H F W D W LR Q V R I P D U NH W

S U R IH V V LR Q D OV U H J D U G LQ J IX W X U H D F W LYLW \ LQ W K H H TX LW \ P D U NH W D V D ZK R OH ñ D Q G IR U W K LV U H D V R Q

D U H R I S D U W LF X OD U LQ W H U H V W W R p Q D Q F LD O H F R Q R P LV W V ï ,Q D G G LW LR Q ñ W K H V H D W P D U NH W U H V H P E OH V

W K H F D Q R Q LF D O H [D P S OH R I D OLP LW R U G H U E R R N V \V W H P ñ D Q G D V V X F K LV R I LQ W H U H V W IU R P D

P LF U R V W U X F W X U H S H U V S H F W LYH ï 7K LV S D S H U H [D P LQ H V W K H G H W H U P LQ D Q W V R I V H D W S U LF H P R YH ð

P H Q W V D Q G W U D G LQ J D F W LYLW \ X V LQ J X Q LTX H G D W D IU R P W K H D X F W LR Q P D U NH W IR U 1 H Z < R U N

6 W R F N ( [F K D Q J H õ 1 < 6 ( ô V H D W V ï

2X U D Q D O\V LV V K R ZV W K D W W K H E LG V ñ R oH U V ñ D Q G W U D Q V D F W LR Q S U LF H V IR U H [F K D Q J H V H D W V F R Q ð

W D LQ LQ IR U P D W LR Q D E R X W W K H G LV S H U V LR Q LQ E H OLH IV U H J D U G LQ J D J J U H J D W H V W R F N P D U NH W W U D G LQ J

ìæ7KHVH LQFOXGH WKH UHFHVVLRQ RI ìäæêðæé DQG DVVRFLDWHG VWRFN PDUNHW GHFOLQHVñ WKH HOLPLQDWLRQ RI p[HG
FRPPLVVLRQV LQ ìäæèñ WKH LQWURGXFWLRQ RI WKH '27 HOHFWURQLF WUDGLQJ V\VWHP LQ ìäæçñ FKDQJHV LQ E\ODZV
WR DOORZ OHDVLQJ RI VHDWV LQ ìäæåñ WKH LQWURGXFWLRQ RI WKH ,QWHUPDUNHW 7UDGLQJ 6\VWHP DQG WKH HQWU\ RI
IRUHLJQ EURNHUV LQ ìäæåï 7KHVH HYHQWV ZHUH DVVRFLDWHG ZLWK ODUJH QXPEHUV RI WUDGHVï

ë é



D F W LYLW \ï : H p Q G W K D W S U LF H F K D Q J H V D V V R F LD W H G ZLW K V H D W W U D Q V D F W LR Q V F R Q W D LQ D V LJ Q LIð

LF D Q W S H U P D Q H Q W õ LQ IR U P D W LR Q ô F R P S R Q H Q W R I D E R X W ë ïè S H U F H Q W ñ V X J J H V W LQ J W K D W P D U NH W

S D U W LF LS D Q W V U H YLV H W K H LU E H OLH IV D E R X W IX W X U H P D U NH W D F W LYLW \ LQ U H V S R Q V H W R W U D G H V ï )X U ð

W K H U ñ ZH p Q G W K D W W U D G LQ J D F W LYLW \ LQ W K H V H D W P D U NH W LQ F U H D V H V ZLW K J U H D W H U G LV S H U V LR Q LQ

E H OLH IV D E R X W IX W X U H P D U NH W D F W LYLW \ñ ZK LF K LV F R Q V LV W H Q W ZLW K W K H R E V H U YH G S R V LW LYH U H OD ð

W LR Q E H W ZH H Q S U LF H YD U LD E LOLW \ D Q G YR OX P H LQ R W K H U D V V H W P D U NH W V ï )LQ D OO\ñ ZH p Q G W K D W

V S U H D G F K D Q J H V LQ W K H V H D W P D U NH W S U H G LF W IX W X U H V W R F N P D U NH W U H W X U Q V ï 7K LV U H OD W LR Q P D \

U H q H F W D Q LQ F U H D V H LQ W K H H [S H F W H G U LV N S U H P LX P IR OOR ZLQ J D Q LQ F U H D V H LQ W K H G LV S H U V LR Q

LQ E H OLH IV ñ D V P D Q LIH V W H G E \ D ZLG H U S U H ðW U D G H V S U H D G ï $ OW H U Q D W LYH O\ñ W K H R E V H U YH G S U H ð

G LF W D E LOLW \ P D \ U H q H F W D OLTX LG LW \ S U H P LX P ï 6 S H F Lp F D OO\ñ F K D Q J H V LQ V H D W V S U H D G V P D \ E H

LQ YH U V H O\ U H OD W H G W R D W LP H ðYD U \LQ J PDUNHW OLTX LG LW \ ID F W R U ZK LF K LQ W X U Q D oH F W V H [S H F W H G

V W R F N U H W X U Q V ï )LQ D OO\ñ R X U P R G H O S U R YLG H V Q H Z LQ V LJ K W V LQ W R W K H G H W H U P LQ D Q W V R I E LG ðD V N

V S U H D G V LQ OLP LW R U G H U E R R N P D U NH W V ñ LïH ïñ W K D W W K H \ P D \ U H q H F W K H W H U R J H Q H LW \ LQ E H OLH IV

U D W K H U W K D Q D V \P P H W U LF LQ IR U P D W LR Q R U G H D OH U LQ YH Q W R U \ F R V W V ï

7K H S U LF H V R I H [F K D Q J H V H D W V D U H ZLG H O\ U H S R U W H G D Q G D U H F OR V H O\ ZD W F K H G E \ P D Q \

LQ YH V W R U V D Q G P D U NH W S U R IH V V LR Q D OV ï 2X U D Q D O\V LV V X J J H V W V W K D W W K H U H D U H V R X Q G U H D V R Q V

IR U W K LV LQ W H U H V W ^ V H D W S U LF H V F R Q W D LQ LP S R U W D Q W LQ IR U P D W LR Q D E R X W W K H E H OLH IV R I W U D G H U V

U H J D U G LQ J IX W X U H V W R F N P D U NH W D F W LYLW \ï

ë è



5HIHUHQFHV

% D J Q R OLñ 0ïñ D Q G 5 ï % D W W D OLR ñ ì ä ä ç ñ ? &% 27 0H P E H U V K LS 3 U LF H V D Q G W K H 9 D OX H R I 6 S H F LD Oð

L] D W LR Q ã 7K H R U \ D Q G ( YLG H Q F H ñ ì ä å ë ðå ç ñû : R U NLQ J S D S H U ñ ,Q G LD Q D 8 Q LYH U V LW \ï

&D P S E H OOñ -ï < ïñ ì ä å æ ñ ? 6 W R F N 5 H W X U Q V D Q G W K H 7H U P 6 W U X F W X U H ñû - RXUQDO RI ) LQDQFLDO

( FRQRPLFVñ ì å ñ ê æ ê ^ é í í ï

&K D OP H U V ñ -ï 0ï 5 ïñ D Q G *ï % ï . D G OH F ñ ì ä ä å ñ ? $ Q ( P S LU LF D O ( [D P LQ D W LR Q R I W K H $ P R U W L] H G

6 S U H D G ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ é å ñ ì è ä ^ ì å å ï

&K LD Q J ñ 5 ïñ *ï *D \ñ D Q G 5 ï . R OE ñ ì ä å æ ñ ? &R P P R G LW \ ( [F K D Q J H 6 H D W 3 U LF H V ñû 5 HYLHZ RI

) XWXUHV 0 DUNHWVñ ç ñ ì ^ ì í ï

' R H G H ñ 5 ïñ ì ä ç æ ñ ? 7K H 0R Q R S R O\ 3 R ZH U R I W K H 1 H Z < R U N 6 W R F N ( [F K D Q J H ñû : R U NLQ J

S D S H U ñ 8 Q LYH U V LW \ R I &K LF D J R â 8 Q S X E OLV K H G ' LV V H U W D W LR Q ï

)D P D ñ ( ïñ D Q G . ï 5 ï )U H Q F K ñ ì ä å å ñ ? ' LYLG H Q G < LH OG V D Q G ( [S H F W H G 6 W R F N 5 H W X U Q V ñû

- RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ë ë ñ ê ^ ë è ï

)D P D ñ ( ïñ D Q G . ï 5 ï )U H Q F K ñ ì ä ä ê ñ ? &R P P R Q 5 LV N )D F W R U V LQ W K H 5 H W X U Q V R Q 6 W R F NV D Q G

% R Q G V ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ê ê ñ ê ^ è ç ï

+ D U U LV ñ 0ïñ D Q G $ ï 5 D YLYñ ì ä ä ê ñ ? ' LoH U H Q F H V R I 2S LQ LR Q 0D NH $ + R U V H 5 D F H ñû 5 HYLHZ RI

) LQDQFLDO 6WXGLHVñ ç ñ é æ ê ^ è í ç ï

+ D U YH \ñ &ïñ ì ä ä ì ñ ? 7K H : R U OG 3 U LF H R I &R YD U LD Q F H 5 LV Nñû - RXUQDO RI ) LQDQFHñ é ç ñ ì ì ì ^ ì è æ ï

+ R OW K D X V H Q ñ 5 ïñ 5 ï / H IW ZLF K ñ D Q G ' ï 0D \H U V ñ ì ä å æ ñ ? 7K H ( oH F W R I / D U J H % OR F N 7U D Q V D F ð

W LR Q V R Q 6 H F X U LW \ 3 U LF H V ã $ &U R V V ð6 H F W LR Q D O $ Q D O\V LV ñû - RXUQDO RI ) LQDQFLDO ( FRð

QRPLFVñ ì ä ñ ë ê æ ^ ë ç æ ï

,S ñ *ïñ D Q G ' ï / R K V H ñ ì ä ä å ñ ? 1 D V G D T 3 OD Q ZLW K $ 0( ; V H W IR U 9 R W H ñû 7KH : DOO 6WUHHW

- RXUQDOñ 0D U F K ì å ñ &ì ï

-D U U H OOñ *ï $ ïñ ì ä å é ñ ? &K D Q J H D W W K H ( [F K D Q J H ã 7K H &D X V H V D Q G ( oH F W V R I ' H U H J X OD W LR Q ñû

- RXUQDO RI / DZ DQG ( FRQRPLFVñ ë æ ñ ë æ ê ^ ê ì ë ï

ë ç



. H LP ñ ' ï % ïñ D Q G $ ï 0D G K D YD Q ñ ì ä ä ç ñ ? 7K H 8 S V W D LU V 0D U NH W IR U / D U J H ð% OR F N 7U D Q V D F W LR Q V ã

$ Q D O\V LV D Q G 0H D V X U H P H Q W R I 3 U LF H ( oH F W V ñû 5 HYLHZ RI ) LQDQFLDO 6WXGLHVñ ä ñ ì ^ ê ç ï

. H LP ñ ' ï % ïñ D Q G $ ï 0D G K D YD Q ñ ì ä ä å ñ ? 7K H &R V W R I ,Q V W LW X W LR Q D O ( TX LW \ 7U D G H V ñû ) LQDQð

FLDO $QDO\VWV - RXUQDOñ è é ñ è í ^ ç ä ï

. H LP ñ ' ï % ïñ D Q G 5 ï )ï 6 W D P E D X J K ñ ì ä å ç ñ ? 3 U H G LF W LQ J 5 H W X U Q V LQ W K H 6 W R F N D Q G % R Q G

0D U NH W V ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ ì æ ñ ê è æ ^ ê ä í ï

. R W K D U Lñ 6 ï 3 ïñ D Q G -ï 6 K D Q NH Q ñ ì ä ä æ ñ ? % R R NðW R ð0D U NH W ñ ' LYLG H Q G < LH OG ñ D Q G ( [S H F W H G

0D U NH W 5 H W X U Q V ã D 7LP H 6 H U LH V $ Q D O\V LV ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ é é ñ

ì ç ä ^ ë í ê ï

. U D X V ñ $ ïñ D Q G + ï 6 W R OOñ ì ä æ ë ñ ? 3 U LF H ,P S D F W V R I % OR F N 7U D G LQ J R Q W K H 1 H Z < R U N 6 W R F N

( [F K D Q J H ñû - RXUQDO RI ) LQDQFHñ ë æ ñ è ç ä ^ è å å ï

0F &X OOD J K ñ 3 ïñ D Q G -ï 1 H OG H U ñ ì ä å ê ñ *HQHUDOL]HG / LQHDU 0 RGHOVñ &K D S P D Q D Q G + D OOñ 1 H Z

< R U Nï

0F *H H ñ 6 ïñ ì ä ä å ñ ? 6 W R F NV D U H LQ 6 W U D W R V S K H U H ñ E \ 6 R P H 0H D V X U H V ñû 7KH : DOO 6WUHHW - RXUð

QDOñ 0D U F K é ñ &ì ï

0H U W R Q ñ 5 ï &ïñ ì ä å í ñ ? 2Q ( V W LP D W LQ J W K H ( [S H F W H G 5 H W X U Q R Q W K H 0D U NH W ã $ Q ( [S OR U D W R U \

,Q YH V W LJ D W LR Q ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ å ñ ê ë ê ^ ê ç ì ï

3 R Q W Loñ -ïñ D Q G / ï ' ï 6 F K D OOñ ì ä ä å ñ ? % R R NðW R ð0D U NH W 5 D W LR V D V 3 U H G LF W R U V R I 6 W R F N 5 H ð

W X U Q V ñû - RXUQDO RI ) LQDQFLDO ( FRQRPLFVñ é ä ñ ì é ì ^ ì ç í ï

6 F K R OH V ñ 0ïñ ì ä æ ë ñ ? 7K H 0D U NH W IR U 6 H F X U LW LH V ã 6 X E V W LW X W LR Q YH U V X V 3 U LF H 3 U H V V X U H D Q G W K H

( oH F W V R I ,Q IR U P D W LR Q R Q 6 K D U H 3 U LF H ñû - RXUQDO RI % XVLQHVVñ é è ñ ì æ ä ^ ë ì ì ï

6 F K ZH U W ñ *ï : ïñ ì ä æ æ D ñ ? 3 X E OLF 5 H J X OD W LR Q R I 1 D W LR Q D O 6 H F X U LW LH V ( [F K D Q J H V ã $ 7H V W R I

W K H &D S W X U H + \S R W K H V LV ñû % HOO - RXUQDO 2I ( FRQRPLFVñ å ñ ì ë å ^ ì è í ï

6 F K ZH U W ñ *ï : ïñ ì ä æ æ E ñ ? 6 W R F N ( [F K D Q J H 6 H D W V D V &D S LW D O $ V V H W V ñû - RXUQDO RI ) LQDQFLDO

( FRQRPLFVñ é ñ è ì ^ æ å ï

ë æ



6 F K ZH U W ñ *ï : ïñ ì ä ä í ñ ? ,Q G H [H V R I 8 ï6 ï 6 W R F N 3 U LF H V IU R P ì å í ë W R ì ä å æ ñû - RXUQDO RI

% XVLQHVVñ ç ê ñ ê ä ä ^ é ë ç ï

6 LH J H Oñ -ïñ ì ä ä ë ñ ? 7K H ( TX LW \ 3 U H P LX P ã 6 W R F N D Q G % R Q G 5 H W X U Q V 6 LQ F H ì å í ë ñû ) LQDQFLDO

$QDO\VWV - RXUQDOñ é å ñ ë å ^ ê å ï

6 W R OOñ + ïñ ì ä æ ä ñ ? 5 H J X OD W LR Q R I 6 H F X U LW LH V 0D U NH W V ã $ Q ( [D P LQ D W LR Q R I W K H ( oH F W V R I

,Q F U H D V H G &R P S H W LW LR Q ñû : R U NLQ J S D S H U ñ 0R Q R J U D S K 6 H U LH V LQ )LQ D Q F H D Q G ( F R ð

Q R P LF V â 1 H Z < R U N 8 Q LYH U V LW \ñ *U D G X D W H 6 F K R R O R I % X V LQ H V V $ G P LQ LV W U D W LR Q ï

: R U NLQ J ñ + ïñ ì ä ç í ñ ? 1 R W H R Q W K H &R U U H OD W LR Q R I )LU V W ' LoH U H Q F H V R I $ YH U D J H V LQ D 5 D Q G R P

&K D LQ ñû ( FRQRPHWULFDñ ë å ñ ä ì ç ^ ä ì å ï

ë å



7D E OH ì

6DPSOH &KU RQRORJLFDO 5HFRU G RI % LGVñ 2oHU V DQG 7 U DGHV

7K H W D E OH U H S R U W V V D P S OH TX R W D W LR Q U H F R U G V IR U W K H 1 < 6 ( V H D W P D U NH W õ R E W D LQ H G IU R P W K H 1 < 6 ( ô IR U
0R Q G D \ñ -X O\ ë ì ñ W R : H G Q H V G D \ñ -X O\ ë ê ñ ì ä å ç ï ( D F K U H F R U G V K R ZV W K H S U H YD LOLQ J E LG ñ R oH U R U W U D G H
S U LF H õ ZLW K W K H LG H Q W LW LH V R I W K H W U D G H U V ô D W W K H W LP H R I W K H W U D Q V D F W LR Q R U F K D Q J H LQ TX R W H V ï $ OO S U LF H V
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7DEOH ë

5HWXUQ DQG 5LVN RI 1<6( 6HDWVã ìäæêðìääé

7KH UHJUHVVLRQ PRGHO LVã

5W b5)W  Dò Eì UPâW ò Eë UPâWbì ò Eê UPâWbë ò Fì 60%W ò Fë +0/W ò Fê YROW ò Fé YROWbì ò HW

ZKHUH UPâW  5PW b5)Wñ 60%W LV D PRQWKO\ VL]H SUHPLXP õVPDOO VWRFN UHWXUQ ð ODUJH VWRFN UHWXUQôñ +0/W LV D PRQWKO\
ERRNîPDUNHW SUHPLXP õKLJK %î0 UHWXUQ ð ORZ %î0 UHWXUQôñ DQG YROW LV OQõYW YWbìô ZKHUH YW LV WKH DJJUHJDWH 1<6(
VKDUH YROXPHï 60%Wñ +0/W DQG UPâW DUH WKH WKUHH IDFWRUV XVHG LQ )DPD DQG )UHQFK õìääêôï 6WDQGDUG HUURUV DUH LQ
SDUHQWKHVLVï

0HDQ 5HWXUQ (VWLPDWHG 5HJUHVVLRQ 3DUDPHWHUV
õ6WDQGDUG 'HYLDWLRQô õ6WDQGDUG (UURUô

1<6( $GMXVWHG
6÷3 èíí ,QWHUFHSW UPâW UPâWbì UPâWbë 60%W +0/W YROW YROWbì6HDW 5ë

ìîæê^æîäé íãíìêé íãííäê íãííëæ íãéìêç íãêåäé íãêëéè íãåéçé íãíìëë íãíäéê íãíèêå íãìéì
õQ  ëêíô õíãìëéìô õíãíéèäô õíãííåíô õíãìäæìô õíãìæèéô õíãìçêíô õíãêíìäô õíãêêæäô õíãíèìçô õíãíèëéô

ìîæê^äîåæ íãíìåè íãííää íãííæè íãéëëè íãêíêè íãèìäå íãäêêæ bíãëçåè íãíåæê íãíçèê íãìèê
õQ  ìéåô õíãìëäæô õíãíéççô õíãíìíçô õíãëçæåô õíãëêíäô õíãëíæéô õíãêåèìô õíãéëéèô õíãíçæèô õíãíçæêô

ìíîåæ^æîäé íãííéì íãííåí bíãííèí íãêéìå íãèêäç bíãëííé íãåèëê íãæéëå íãíåéè íãíçêä íãìíí
õQ  åìô õíãììêéô õíãíééçô õíãíìëëô õíãêììêô õíãêíçêô õíãëåéëô õíãèêíèô õíãèåèæô õíãíäèçô õíãìííëô
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'HWHU PLQDQWV RI 1 <6( 6HDW 3 U LFH 0 RYHPHQWV

7K LV W D E OH F R Q W D LQ V H V W LP D W H V R I D P R G H O R I W U D Q V D F W LR Q S U LF H V LQ 1 < 6 (
V H D W V ñ H V W LP D W H G R YH U W K H S H U LR G ì î æ ê ^ æ î ä é X V LQ J Q R Q ðOLQ H D U OH D V W V TX D U H V ï
7K H P R G H O LV

SW b SWbì  pUPâW ò õ | ò � õ ;W ô ô ]W b � õ ;Wbì ô ]Wbì ò HW

ZK H U H SW LV W K H Q D W X U D O OR J R I W K H V H D W S U LF H D W W LP H W D Q G ]W LV D
W U D G H LQ LW LD W LR Q YD U LD E OH W D NLQ J W K H YD OX H òì IR U E X \V ñ b ì IR U V H OOV ñ
D Q G í IR U F U R V V H G W U D G H V ï : H P R G H O �W D V D OR J ðOLQ H D U IX Q F W LR Q ñ
OQ õ � õ ;W ô ô  qí ò qìMUPâWMò që OQ õ PW ô ñ ZK H U H UPâW LV W K H P D U NH W U H W X U Q D Q G
PW LV W K H S U H ðW U D G H P LG TX R W H ï

( V W LP D W H G 3 D U D P H W H U V
õ 6 W D Q G D U G ( U U R U ô

$ G MX V W H G
p | qí qì që 5ë 1

í ãê æ æ è í ãí ë é í b í ãè í ê æ ì ê ãå æ ê ç bí ãå ç ë æ í ãë é é è ç å é
õ í ãì í å æ ô õ í ãí í ê æ ô õ ì ãê í è ì ô õ ê ãê æ æ æ ô õ í ãê ë é é ô



7DEOH é

8VLQJ 4XRWHG %LGð$VN 6SUHDGV RQ 6WRFN ([FKDQJH 6HDWV WR 3UHGLFW 6WRFN 0DUNHW 5HWXUQV

:H XVH WKH IROORZLQJ PRGHO WR WHVW ZKHWKHU FKDQJHV LQ WKH GLYHUJHQFH RI RSLQLRQñ DV UHqHFWHG LQ TXRWHG 1<6( VHDW VSUHDGVñ FDQ SUHGLFW
IXWXUH PDUNHW UHWXUQV

UPâW  DíòDì UPâWbìòDë GVSUHDGWbìòDê GVSUHDGWbëòDé GVSUHDGWbêòDè %0WbìòDç '()WbìòDæ 7(50WbìòDå 7%< /'WbìòDä ',9WbìòHW

ZKHUHã UPâW LV WKH H[FHVV UHWXUQ RQ WKH 6÷3 èíí ,QGH[ IRU PRQWK Wâ GVSUHDGW  VSUHDGW b VSUHDGWbìñ ZKHUH VSUHDGW LV GHpQHG DV
õ$VNW %LGWô b ìñ DQG $VNW DQG %LGW DUH WKH ODVW TXRWHV SUHYDLOLQJ EHIRUH WKH ODVW WUDGH RI PRQWK Wâ %0 LV WKH 'RZ -RQHV ERRNðWRðPDUNHW
UDWLRâ '() LV WKH ORZðJUDGH ERQG GHIDXOW \LHOG SUHPLXPâ 7(50 LV WKH DYHUDJH \LHOG RI 7UHDVXU\ ERQGV ZLWK PRUH WKDQ WHQ \HDUV WR PDWXULW\
PLQXV WKH \LHOG RI 7ðELOOV WKDW PDWXUH LQ WKUHH PRQWKVâ 7%</' LV WKH \LHOG RI D 7ðELOO WKDW PDWXUHV LQ WKUHH PRQWKVâ DQG ',9 LV WKH DQQXDO
GLYLGHQG \LHOG RI WKH &563 YDOXHðZHLJKWHG LQGH[ PHDVXUHG PRQWKO\ñ DV GHVFULEHG LQ )DPD DQG )UHQFK õìäååôï 7KH ODVW pYH YDULDEOHV DUH
IURP 3RQWLo DQG 6FKDOO õìääåô ZKR GHVFULEH WKHLU FRQVWUXFWLRQ LQ PRUH GHWDLOï (VWLPDWHV EHORZ DUH IRU WKH -DQXDU\ ìäæê^-XQH ìääé SHULRGï
+HWHURVNHGDVWLFLW\ðFRQVLVWHQW WðYDOXHV DUH LQ SDUHQWKHVHVï

$GMXVWHG
Dí Dì Dë Dê Dé Dè Dç Dæ Då Dä 5ë

$ï

íãííéè bíãíëåè íãíëæå íãìíèê íãìèíå íãíçè
õìãèëô õbíãééô õíãæäô õëãçåô õéãêæô

%ï

bíãíæíí bíãíèåé íãíìêä íãíäæé íãìéèê bäãìèäë ëãçèéí bíãìíìç bíãçèíì éãíäíæ íãìèå
õbêãéäô õbíãæçô õíãéäô õëãíêô õêãæåô õbêãêìô õëãèìô õbíãêìô õbëãççô õêãåëô
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$ 3 RLVVRQ 0 RGHO RI 7 U DGHV LQ 1 <6( 6HDWV

7K H W D E OH F R Q W D LQ V 0D [LP X P OLNH OLK R R G H V W LP D W H V R I D 3 R LV V R Q P R G H O
ZLW K P H D Q S D U D P H W H U yW ZK H U H

OQ õ yW ô  yí ò yìM5PWMò yëM5PWbìMò yê 5 1*Wbì

ZK H U H 5PW LV W K H P D U NH W U H W X U Q D Q G 5 1*Wbì LV W K H U D W LR R I W K H K LJ K OH V V
W K H OR Z V H D W S U LF H U H OD W LYH W R P LG TX R W H LQ W K H S U H YLR X V P R Q W K ï ( V W LP D W H V
F R U U H F W IR U S R W H Q W LD O R YH U G LV S H U V LR Q D V V X J J H V W H G E \ 0F &X OOD J K D Q G
1 H OG H U õ ì ä å ê ô ï )LJ X U H V LQ S D U H Q W K H V H V D U H D V \P S W R W LF V W D Q G D U G H U U R U V D Q G
YD OX H V LQ W K H E R W W R P U R Z D U H W K H �ë YD OX H V IU R P W K H : D OG W H V W V ï

( V W LP D W H G 3 D U D P H W H U V

yí yì yë yê ' H YLD Q F H �ë

( V W LP D W H í ãå æ æ í í ãí ê í ê b í ãí ë ë ì ë ãé æ í ä é ë ë ãí è ì ä è
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