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� , QWU RGXFWLRQ

2YH U W K H OD V W W ZH Q W \ \H D U V � H F R Q R P LF S H U IR U P D Q F H D Q G OD E R X U P D U NH W R X W F R P H V K D YH

G LoH U H G V X E V W D Q W LD OO\ D F U R V V LQ G X V W U LD OL] H G F R X Q W U LH V � V H H IR U H [D P S OH *R W W V F K D ON D Q G

6 P H H G LQ J � � � � � � � � ,Q S D U W LF X OD U � W K H OD E R X U P D U NH W LQ W K H 8 6 K D V E H H Q F K D U D F W H U L] H G

E \ D OD U J H LQ F U H D V H LQ W K H H P S OR \P H Q W U D W H � D S R R U ZD J H S H U IR U P D Q F H IR U OR Z V NLOO

ZR U NH U V � D Q LQ F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q D Q G D ID V W H [S D Q V LR Q R I W K H V H U YLF H

V H F W R U � ,Q F R Q W U D V W � F R Q W LQ H Q W D O ( X U R S H K D V ZLW Q H V V H G OR Z H P S OR \P H Q W J U R ZW K � Q R

V X E V W D Q W LD O F K D Q J H LQ W K H U H W X U Q W R H G X F D W LR Q � D G H F H Q W S H U IR U P D Q F H LQ W H U P V R I ZD J H V

IR U OR Z H G X F D W H G ZR U NH U V D Q G D V OR ZH U H [S D Q V LR Q R I W K H V H U YLF H V H F W R U � 2Q H R E YLR X V

F D Q G LG D W H H [S OD Q D W LR Q IR U W K H V H G LoH U H Q F H V LV LQ V W LW X W LR Q D O� W K D W LV � F R X Q W U LH V ZLW K

P R U H U LJ LG LQ V W LW X W LR Q V K D YH D G MX V W H G W R W K H LQ W U R G X F W LR Q R I Q H Z V NLOO�E LD V H G W H F K Q R OR �

J LH V � OLNH W K H V S U H D G R I W K H F R P S X W H U � E \ D G MX V W LQ J TX D Q W LW LH V R I H P S OR \P H Q W LQ V W H D G

R I P R G LI\LQ J W K H ZD J H V W U X F W X U H � + R ZH YH U � D V S R LQ W H G R X W E \� D P R Q J R W K H U V � &D U G �

. U D P D U ] � / H P LH X [ � � � � � � D Q G . U X H J H U D Q G 3 LV F K NH � � � � � � � D F OR V H U OR R N D W W K H G D W D

LV Q R W YH U \ V X S S R U W LYH R I D Q H [F OX V LYH O\ LQ V W LW X W LR Q D O H [S OD Q D W LR Q �� + H Q F H � W K LV OH D YH V

R S H Q W K H TX H V W LR Q R I ZK \ OD E R X U P D U NH W R X W F R P H V D Q G H F R Q R P LF S H U IR U P D Q F H K D YH

G LoH U H G V R V X E V W D Q W LD OO\ E H W ZH H Q LQ G X V W U LD OL] H G F R X Q W U LH V � D Q G S D U W LF X OD U O\ E H W ZH H Q

1 R U W K $ P H U LF D D Q G ( X U R S H � R YH U W K H OD V W W ZH Q W \ \H D U V � 2X U J R D O LQ W K LV S D S H U LV

W R S U H V H Q W D Q D OW H U Q D W LYH H [S OD Q D W LR Q IR U W K H R E V H U YH G F U R V V �F R X Q W U \ G LoH U H Q W LD OV LQ

OD E R X U P D U NH W R X W F R P H V E X LOW R Q W K H LQ W H U D F W LR Q E H W ZH H Q W ZR G U LYLQ J IR U F H V � S R S X OD �

W LR Q J U R ZW K D Q G W K H G U D P D W LF G H F OLQ H V LQ W K H F R V W V R I X V LQ J LQ IR U P D W LR Q W H F K Q R OR J LH V �

2X U D S S U R D F K LQ W K LV S D S H U E X LOG V R Q R X U H D U OLH U ZR U N LQ % H D X G U \ D Q G *U H H Q

� � � � � � � ,Q W K D W S D S H U � ZH V K R ZH G K R Z G LoH U H Q F H V LQ ZD J H F K D Q J H V E H W ZH H Q *H U P D Q \

D Q G W K H 8 6 F D Q E H W U D F H G E D F N W R D G LoH U H Q W LD O J U R ZW K LQ ID F W R U V D Q G H V S H F LD OO\

� 7 KH VWD QGD UG LQVWLWXWLR QD O H [ SOD QD WLR Q VXJ J H VWV WKD W� LQ F R XQWULH V OLN H *H UPD Q\ D QG ) UD QF H � WKH H oH F WV
R I VN LOO�ELD VH G WH F KQLF D O F KD QJ H VKR XOG PD QLIH VW LWVH OI WKUR XJ K SD UWLF XOD UO\ OD UJ H UH GXF WLR QV LQ H PSOR \ PH QW
UD WH V R I OR Z Y H UVXV KLJ K VN LOOH G Z R UN H UV� + R Z H Y H U� D V VKR Z Q E\ & D UG� . UD PD U] D QG /H PLH X[ �� � � � � D QG
. UXH J H U D QG 3LVF KN H �� � � � �� WKLV GR H V QR W D SSH D U WR KD Y H EH H Q WKH F D VH �

�



G LoH U H Q F H V LQ W K H U D W LR R I K X P D Q W R S K \V LF D O F D S LW D O X V H � $ Q LP S R U W D Q W H OH P H Q W

R I R X U D Q D O\V LV ZD V W R V K R ZH G K R Z ZD J H D Q G ID F W R U P R YH P H Q W V LQ W K H V H F R X Q W U LH V

V X S S R U W H G W K H YLH Z W K D W W H F K Q R OR J LF D O D G R S W LR Q LV D Q H Q G R J H Q R X V S K H Q R P H Q R Q ZK LF K

U H V S R Q G V W R S U R p W LQ F H Q W LYH V � ,Q S D U W LF X OD U � R X U H V W LP D W H V LQ G LF D W H G W K D W p U P V LQ

E R W K W K H V H F R X Q W U LH V K D YH E H H Q F K R R V LQ J E H W ZH H Q W ZR E U R D G F OD V V H V R I P H W K R G V R I

S U R G X F W LR Q � ZK H U H R Q H R I W K H V H P H W K R G V R I S U R G X F W LR Q LV V NLOOH G E LD V H G D Q G F D S LW D O

H r F LH Q W U H OD W LYH W R W K H R W K H U � 0R U H R YH U � ZH IR X Q G W K D W W K H G LoH U H Q W LD O X V H R I K X P D Q

YH U V X V S K \V LF D O F D S LW D O F D Q H [S OD LQ � W K U R X J K LW V H oH F W R Q W H F K Q R OR J LF D O D G R S W LR Q � W K H

G LoH U H Q F H V LQ ZD J H F K D Q J H S D W W H U Q V E H W ZH H Q W K H V H F R X Q W U LH V � 7K H NH \ TX H V W LR Q OH IW

X Q D Q V ZH U H G LQ % H D X G U \ D Q G *U H H Q � � � � � � ZD V ZK \ *H U P D Q \ D Q G W K H 8 6 K D YH G LoH U H G

V R P D U NH G O\ LQ W K H LU D F F X P X OD W LR Q S D W K V IR U K X P D Q YH U V X V S K \V LF D O F D S LW D O� ,Q W K LV

V H Q V H � R X U S U H YLR X V D Q D O\V LV ZD V S D U W LD O H TX LOLE U LX P LQ Q D W X U H � ,Q W K LV S D S H U � ZH E X LOG

R Q LQ V LJ K W V IU R P R X U S U H YLR X V ZR U N LQ R U G H U W R S U R S R V H D J H Q H U D O H TX LOLE U LX P D Q V ZH U

W R W K H TX H V W LR Q R I ZK \ OD E R X U P D U NH W R X W F R P H V K D YH G LoH U H G V R V X E V W D Q W LD OO\ D F U R V V

LQ G X V W U LD O F R X Q W U LH V R YH U W K H OD V W � � W R � � \H D U � 7K H P D LQ H OH P H Q W V R I R X U D Q V ZH U

U H V LG H LQ W K H H oH F W R I G LoH U H Q W U D W H V R I S R S X OD W LR Q J U R ZW K R Q V S H H G R I W H F K Q R OR J LF D O

D G R S W LR Q LQ F R Q MX Q F W LR Q ZLW K D P D V V LYH G H F OLQ H LQ W K H F R V W R I F R P S X W H U E D V H G F D S LW D O�

7K H W K H R U H W LF D O H [H U F LV H ZH F R Q G X F W W R G H P R Q V W U D W H R X U D U J X P H Q W LV D V IR OOR ZV �

: H F R Q V LG H U D V H W R I H F R Q R P LH V D W W K H G D ZQ R I W K H LQ IR U P D W LR Q U H YR OX W LR Q � W K D W LV � D W

D S R LQ W LQ W LP H D IW H U W K H LQ W U R G X F W LR Q R I F R P S X W H U V E X W E H IR U H W K H P D V V LYH G H F U H D V H LQ

LW V S U LF H ZK LF K OH G W R LW V K X J H G LoX V LR Q � : H D V N K R Z G LoH U H Q F H V LQ S R S X OD W LR Q J U R ZW K

D oH F W H F R Q R P LF R X W F R P H V LQ W K LV S U H �LQ IR U P D W LR Q �U H YR OX W LR Q H Q YLU R Q P H Q W � : H W K H Q

D OOR Z W K H F R V W D V V R F LD W H G ZLW K LQ IR U P D W LR Q S U R F H V V LQ J W R G H F U H D V H V X E V W D Q W LD OO\ D Q G ZH

U H H [D P LQ H K R Z G LoH U H Q F H V LQ S R S X OD W LR Q J U R ZW K D oH F W OD E R X U P D U NH W R X W F R P H V D IW H U

V X F K D F K D Q J H � 2X U P D LQ U H V X OW LV W K D W � LI W K H U H G X F W LR Q LQ W K H F R V W R I LQ IR U P D W LR Q R U

F R P S X W H U F D S LW D O LV V X r F LH Q W O\ OD U J H � W K H H oH F W V R I S R S X OD W LR Q J U R ZW K R Q H F R Q R P LF

R X W F R P H V ZLOO F K D Q J H U D G LF D OO\ R YH U W K H S H U LR G � ,Q S D U W LF X OD U � D V V X P LQ J K X P D Q F D S LW D O

D Q G Q H Z LQ IR U P D W LR Q W H F K Q R OR J LH V D U H F R P S OH P H Q W D U \� ZH V K R Z ZK \ F R X Q W U LH V ZLW K

K LJ K H U S R S X OD W LR Q J U R ZW K ZLOO H [S H U LH Q F H _ R YH U W K H V S D Q R I V X F K D Q LQ IR U P D W LR Q

�



U H YR OX W LR Q _ D S R R U H U S H U IR U P D Q F H LQ W H U P V R I ZD J H V IR U OR Z V NLOOH G ZR U NH U V � D E H W W H U

S H U IR U P D Q F H LQ W H U P V R I LQ F U H D V H G H P S OR \P H Q W U D W H V � D OD U J H U LQ F U H D V H LQ W K H V H U YLF H

V H F W R U D Q G D OD U J H U LQ F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q � 0R U H R YH U � W K H F R X Q W U LH V ZLW K

K LJ K H U S R S X OD W LR Q J U R ZW K ZLOO D S S H D U P R U H G \Q D P LF R YH U W K LV S H U LR G D V W K H \ D G R S W

Q H Z P R G H V R I S U R G X F W LR Q W R D J U H D W H U H [W H Q W D Q G W H Q G W R LQ YH V W P R U H LQ F R P S X W LQ J

E D V H G F D S LW D O�

7K H P R G H O ZH G H YH OR S V K D U H V P D Q \ IH D W X U H V ZLW K W K R V H S U H V H Q W H G LQ W K H U H F H Q W

OLW H U D W X U H � )R U H [D P S OH � ZH D G R S W W K H F R Q V H Q V X V YLH Z W K D W Q H Z P H W K R G V R I S U R G X F �

W LR Q D U H E LD V H G LQ ID YR X U R I E R W K F D S LW D O D Q G V NLOOH G OD E R X U � ZK LF K LV D YH U V LR Q R I W K H

F D S LW D O�V NLOO F R P S OH P H Q W D U LW \ D V V X P S W LR Q � � D Q G ZH IR F X V R Q W K H D G MX V W P H Q W LQ G X F H G

E \ D ID OO LQ W K H U H OD W LYH S U LF H R I LQ IR U P D W LR Q W H F K Q R OR J \� 7K H P D LQ Q H Z H OH P H Q W ZH

E U LQ J W R W K H G LV F X V V LR Q LV R X U H P S K D V LV R Q W K H LP S R U W D Q F H R I W K H U D W LR R I K X P D Q F D S LW D O

YH U V X V S K \V LF D O F D S LW D O LQ X Q G H U V W D Q G LQ J W H F K Q R OR J LF D O D G R S W LR Q D Q G LW V U H OD W LR Q V K LS

ZLW K S R S X OD W LR Q J U R ZW K � 7K H U H D U H W ZR P D LQ F R P S R Q H Q W V W R W K H P H F K D Q LV P D W ZR U N

LQ R X U P R G H O� 7K H p U V W F R P S R Q H Q W LQ YR OYH V W K H H oH F W V R I S R S X OD W LR Q J U R ZW K R Q D

F R X Q W U \
V U H OD W LYH D E X Q G D Q F H � R U V F D U F LW \� R I K X P D Q YH U V X V S K \V LF D O F D S LW D O� ,Q W K H

V S LU LW R I 6 R OR Z � � � � � � � R X U P R G H O LOOX V W U D W H V ZK \ F R X Q W U LH V ZLW K K LJ K U D W H V R I S R S X OD �

W LR Q J U R ZW K D U H OLNH O\ W R H [K LE LW D U H OD W LYH O\ K LJ K U D W LR R I K X P D Q F D S LW D O W R S K \V LF D O

F D S LW D O� 7K H V H F R Q G H OH P H Q W D W ZR U N LQ R X U P R G H O LQ YR OYH V W K H ZD \ D F R X Q W U \
V U H O�

D W LYH D E X Q G D Q F H � R U V F D U F LW \� R I K X P D Q YH U V X V S K \V LF D O F D S LW D O W U D Q V OD W H V LQ W R W K H

D G R S W LR Q R I F R P S X W H U E D V H G P H D Q V R I S U R G X F W LR Q � ,Q S D U W LF X OD U � LI K LJ K S R S X OD W LR Q

J U R ZW K H F R Q R P LH V D U H H F R Q R P LH V ZLW K D K LJ K H U U D W LR R I K X P D Q W R S K \V LF D O F D S LW D O�

W K H Q W K H \ K D YH D F R P S D U D W LYH D G YD Q W D J H LQ W K H D G R S W LR Q R I P H W K R G V R I S U R G X F W LR Q

ZLW K V LP LOD U ID F W R U LQ W H Q V LW LH V � + R ZH YH U � E H IR U H W K H LQ IR U P D W LR Q U H YR OX W LR Q � W K H P R V W

G R P LQ D Q W F K D U D F W H U LV W LF R I F R P S X W H U E D V H G P H W K R G V R I S U R G X F W LR Q LV LW V K LJ K S K \V LF D O

F D S LW D O F R V W D V R S S R V H G W R LW V K LJ K K X P D Q F D S LW D O F R V W � + H Q F H � LQ W K LV S K D V H � F R P �

S X W H U E D V H G P H W K R G V R I S U R G X F W LR Q D U H Q R W S D U W LF X OD U O\ D W W U D F W LYH W R K LJ K S R S X OD W LR Q

J U R ZW K H F R Q R P LH V V LQ F H W K H ID F W R U LQ W H Q V LW LH V S D W W H U Q G R H V Q R W P D W F K ZLW K LW V F R P S D U �

D W LYH D G YD Q W D J H � 7K LV OH D G V K LJ K S R S X OD W LR Q H F R Q R P LH V W R LQ LW LD OO\ D G R S W F R P S X W H U

�



E D V H G P H W K R G V R I S U R G X F W LR Q OH V V W K D Q W K H LU OR Z S R S X OD W LR Q J U R ZW K F R X Q W H U S D U W V � $ I�

W H U W K H LQ IR U P D W LR Q U H YR OX W LR Q � W K H S D W W H U Q U H YH U V H V � 7K H F R P S X W H U E D V H G P H W K R G R I

S U R G X F W LR Q LV Q R Z E R W K K X P D Q F D S LW D O LQ W H Q V LYH D Q G U H OD W LYH O\ LQ H [S H Q V LYH LQ W H U P V

R I S K \V LF D O F D S LW D O F R V W � L�H �� LW P D W F K H V W K H U H OD W LYH ID F W R U V X S S OLH V LQ W K H K LJ K S R S X OD �

W LR Q J U R ZW K H F R Q R P LH V YH U \ ZH OO� $ V D U H V X OW � W K H K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P LH V

ZLOO P R YH IU R P E H LQ J OD J J D U G V LQ D G R S W LR Q R I F R P S X W H U E D V H G P H W K R G V R I S U R G X F W LR Q

W R E H LQ J D J J U H V V LYH OH D G H U V � % D V H G R Q W K H V H U H V X OW V � ZH D U J X H W K D W G LoH U H Q W LD O V S H H G V

R I W H F K Q R OR J LF D O D G R S W LR Q � G U LYH Q E \ X Q G H U O\LQ J G LoH U H Q F H V LQ S R S X OD W LR Q J U R ZW K � F D Q

D F F R X Q W IR U P D Q \ R I W K H G LoH U H Q F H V LQ H F R Q R P LF S H U IR U P D Q F H R E V H U YH G D F U R V V F R X Q W U LH V

R YH U W K H OD V W TX D U W H U R I D F H Q W X U \� ,Q S D U W LF X OD U � D J U H D W H U V K LIW W R ZD U G W K H Q H Z W H F K �

Q R OR J \ LQ K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P LH V H [S OD LQ V W K H J U H D W H U R E V H U YH G LQ F U H D V H

LQ W K H U H W X U Q V W R H G X F D W LR Q D Q G W K H S R R U H U ZD J H S H U IR U P D Q F H R I OR Z V NLOOH G ZR U NH U V

LQ W K H V H H F R Q R P LH V � 0R U H R YH U � ZH D U J X H W K D W W K LV H oH F W V K D YH E H H Q D P S OLp H G E \ W K H

H Q G R J H Q R X V U H V S R Q V H R I OD E R X U V X S S O\ W R F K D Q J H V LQ W K H ZD J H V W U X F W X U H � ZK LF K W H Q G V

W R IX U W K H U LQ F U H D V H W K H U D W LR R I K X P D Q W R S K \V LF D O F D S LW D O LQ K LJ K S R S X OD W LR Q J U R ZW K

H F R Q R P LH V �

7K H U H P D LQ LQ J V H F W LR Q V R I W K H S D S H U V D U H V W U X F W X U H G D V IR OOR ZV � ,Q 6 H F W LR Q � � ZH

S U H V H Q W D W U D F W D E OH G \Q D P LF J H Q H U D O H TX LOLE U LX P P R G H O D LP H G D W K LJ K OLJ K W LQ J K R Z

S R S X OD W LR Q J U R ZW K D oH F W V H F R Q R P LF R X W F R P H V R YH U D S H U LR G LQ ZK LF K W K H U H LV D P D V �

V LYH G H F U H D V H LQ W K H F R V W R I F R P S X W H U E D V H G F D S LW D O� 7K H P D LQ H OH P H Q W V LQ F OX G H G LQ

W K H P R G H O D U H W K D W � � � K R X V H K R OG V P D NH V D YLQ J G H F LV LR Q V � H G X F D W LR Q G H F LV LR Q V D Q G

OD E R X U V X S S O\ G H F LV LR Q V � D Q G � � � p U P V F K R R V H LQ S X W V D Q G W K H P H W K R G R I S U R G X F W LR Q

P R V W D S S U R S U LD W H W R W K H V X S S OLH G LQ S X W � ,Q S D U W LF X OD U � p U P V K D YH D F K R LF H E H W ZH H Q

W ZR W H F K Q LTX H V R I S U R G X F W LR Q � R Q H ZK LF K X V H V LQ W H Q V LYH O\ F R P S X W H U �E D V H G F D S LW D O D Q G

K X P D Q F D S LW D O� ZK LOH W K H R W K H U X V H V P R U H W U D G LW LR Q D O F D S LW D O D Q G LV OH V V V NLOO E L�

D V H G � ,Q 6 H F W LR Q � � ZH G H U LYH W K H H oH F W V R I S R S X OD W LR Q J U R ZW K R Q W K H V W H D G \ V W D W H

R I W K LV H F R Q R P \ X Q G H U W ZR V F H Q D U LR V � ,Q W K H p U V W F D V H � ZH D V V X P H W K D W W K H F R V W R I

F R P S X W H U �E D V H G F D S LW D O LV K LJ K D Q G K H Q F H W K H F D S LW D O F R V W V D V V R F LD W H G ZLW K D G R S W LQ J

W K H V NLOO�D Q G �F R P S X W H U LQ W H Q V LYH W H F K Q R OR J \ LV K LJ K � 7K LV LV ZK D W ZH U H IH U W R D V W K H

�



S U H �LQ IR U P D W LR Q U H YR OX W LR Q S H U LR G � ,Q W K H V H F R Q G F D V H � ZH D OOR Z W K H F R V W R I F R P S X W H U

E D V H G F D S LW D O W R ID OO D Q G ZH F R P S D U H K R Z W K LV D oH F W V W K H S H U IR U P D Q F H R I D K LJ K S R S X �

OD W LR Q J U R ZW K H F R Q R P \ U H OD W LYH W R D OR ZH U S R S X OD W LR Q J U R ZW K H F R Q R P \� 7K H U H V X OW V R I

W K LV D Q D O\V LV D U H V X P P D U L] H G LQ 3 U R S R V LW LR Q V � D Q G � LQ 6 H F W LR Q � �� � ,Q 6 H F W LR Q � � ZH

G LV F X V V W K H P H F K D Q LV P V G U LYLQ J R X U U H V X OW V LQ K R S H R I H OX F LG D W LQ J W K H J H Q H U D OLW \ R I R X U

D U J X P H Q W � : H D OV R G LV F X V V K R Z R X U U H V X OW V U H OD W H W R W K H OLW H U D W X U H � D Q G H V S H F LD OO\ K R Z

W K H \ U H OD W H W R W K H IU D P H ZR U N X V H G E \ . U X V H OO 	 $ O� � � � � � � � ,Q 6 H F W LR Q � ZH S U H V H Q W

V R P H H P S LU LF D O H YLG H Q F H LQ V X S S R U W R I R X U K \S R W K H V LV � ,Q S D U W LF X OD U � ZH S U H V H Q W D

F R P S D U D W LYH V W X G \ R I G LoH U H Q F H V LQ H F R Q R P LF S H U IR U P D Q F H � D Q G LW V U H OD W LR Q W R S R S X �

OD W LR Q J U R ZW K � LQ W K U H H P D MR U H F R Q R P LH V � W K H 8 6 � � IR U P H U : H V W � *H U P D Q \ D Q G W K H

8 . � � 2X U J R D O LV W R H [D P LQ H D ZLG H U D Q J H R I H F R Q R P LF R X W F R P H V D Q G W R F OD U LI\ W K H

X Q LI\LQ J P H F K D Q LV P D W S OD \� : H F R P S OH P H Q W W K LV F D V H V W X G \ D S S U R D F K ZLW K H YLG H Q F H

R Q F K D Q J H V LQ ZD J H D Q G H P S OR \P H Q W S D W W H U Q V LQ � � LQ G X V W U LD OL] H G F R X Q W U LH V � )LQ D OO\�

LQ 6 H F W LR Q � ZH R oH U V R P H F R Q F OX G LQ J F R P P H Q W V �

� $ 7 U DFWDEOH *HQHU DO ( TXLOLEU LXP 0 RGHO ZLWK SRSXODWLRQ

JU RZWK DQG HQGRJHQRXV WHFKQRORJLFDO FKRLFH

% H IR U H S U H V H Q W LQ J W K H G H W D LOV R I W K H P R G H O� LW LV K H OS IX O W R p U V W R YH U YLH Z W K H J H Q H U D O

V W U D W H J \ ZH D G R S W W R D G G U H V V W K H LV V X H D W K D Q G � 7K H TX H V W LR Q ZH ZLV K W R D G G U H V V LV

F R P S OLF D W H G E \ LW V J H Q H U D O H TX LOLE U LX P Q D W X U H � E \ W K H ID F W W K D W LW LQ YR OYH V W K H D F F X �

P X OD W LR Q R I G LoH U H Q W F D S LW D O V W R F NV D Q G E H F D X V H LW LQ YR OYH V D Q H Q G R J H Q R X V F K R LF H R I

W H F K Q LTX H V R I S U R G X F W LR Q � 2E YLR X V O\� ZH U H TX LU H V X E V W D Q W LD O V LP S OLp F D W LR Q V W R S U R F H H G

D Q D O\W LF D OO\� 0R U H R YH U � W K H D Q D O\V LV LV IX U W K H U F R P S OLF D W H G E \ W K H ID F W W K D W ZH ZD Q W

W R F R Q V LG H U D Q R Q �P D U J LQ D O F K D Q J H LQ W K H H F R Q R P \� W K D W LV � W K H H oH F W V R I D G U D V W LF

U H G X F W LR Q LQ W K H F R V W R I F R P S X W LQ J D Q G LQ IR U P D W LR Q S U R F H V V LQ J � 7R D G G U H V V V X F K D

� 7 KH SD SH U D QG WKH H PSLULF D O H Y LGH QF H Z H SUH VH QW LV PR WLY D WH G E\ R XU SUH Y LR XV Z R UN �%H D XGU\ 	 *UH H Q
�� � � � ���� � � � �� Z KLF K H [ D PLQH V WKH UH OD WLR QVKLSV EH WZ H H Q Z D J H V D QG ID F WR U PR Y H PH QWV LQ WKH 8 6 D QG :H VW
*H UPD Q\ � D QG WKH 8 6 D QG & D QD GD �

�



U LF K LV V X H � ZH S U R F H H G D V IR OOR ZV � : H p U V W F R Q V LG H U D V LW X D W LR Q ZK H U H W K H H r F LH Q F \ R I

E X LOG LQ J F R P S X W H U E D V H G F D S LW D O LV OR Z� V D \ D V LQ G H [H G E \ v�� : H W K H Q G H U LYH W K H J H Q �

H U D O H TX LOLE U LX P P D S S LQ J ZK LF K OLQ NV W K H U D W H R I S R S X OD W LR Q J U R ZW K LQ W K H H F R Q R P \�

G H Q R W H G E \ u� W R D V H W R I H F R Q R P LF YD U LD E OH V R I LQ W H U H V W � ZK LF K ZH F D Q G H Q R W H E \ ]��

/ H W W K LV P D S S LQ J E H U H S U H V H Q W H G E \ W K H IX Q F W LR Q *� c� ZK H U H ]�  *� v�� u � � : H R Q O\

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

LW D V V X U H V W K D W D OO S R W H Q W LD O H oH F W V R I ID F W R U D F F X P X OD W LR Q D U H W D NH Q LQ W R D F F R X Q W � : H

W K H Q F R Q V LG H U W K H F D V H ZK H U H W K H H r F LH Q F \ R I E X LOG LQ J F R P S X W H U V LV J U H D W O\ LP S U R YH G

D V LQ G H [H G E \ v� !! v�� 7K H G LoH U H Q F H LQ H F R Q R P LF R X W F R P H V R YH U W LP H � IR U D Q H F R Q �

R P \ ZLW K U D W H R I S R S X OD W LR Q J U R ZW K u� LV W K H Q J LYH Q E \ ]� b ]�  *� v�� u � b*� v�� u � �

7K H F U R V V �F R X Q W U \ G LoH U H Q F H D V V R F LD W H G ZLW K G LoH U H Q F H LQ S R S X OD W LR Q J U R ZW K � ZK LF K

LV R X U R E MH F W R I LQ W H U H V W � LV W K H U H IR U H J LYH Q E \ W K H IR OOR ZLQ J G LoH U H Q F H LQ G H U LYD W LYH V �

# � ]� b ]� �

#u
 

#*� v�� u �

#u
b

#*� v�� u �

#u

7K LV H TX D W LR Q V X P P D U L] H V W K H IR F X V R I R X U S D S H U � : H D U H LQ W H U H V W H G LQ H [D P LQ LQ J

K R Z W K H F R P S X W H U U H YR OX W LR Q F K D Q J H G R X W F R P H V LQ W K H H F R Q R P \ � W K H Q X P H U D W R U R Q

W K H OH IW K D Q G V LG H R I W K H H TX D W LR Q � � ZLW K R X U F OD LP E H LQ J W K D W G LoH U H Q F H V LQ S R S X OD W LR Q

J U R ZW K U D W H V D F U R V V F R X Q W U LH V � W K H G H Q R P LQ D W R U LQ W K H H TX D W LR Q � D U H IX Q G D P H Q W D O W R

X Q G H U V W D Q G LQ J K R Z W K H H oH F W V R I W K H F R P S X W H U U H YR OX W LR Q ZH U H U H YH D OH G LQ G LoH U H Q W

H F R Q R P LH V � 1 R W H W K D W R X U P R G H O ZLOO E H D E OH W R X Q D P E LJ X R X V O\ V LJ Q W K H H oH F W V R I

S R S X OD W LR Q J U R ZW K R Q F K D Q J H V LQ H F R Q R P LF YD U LD E OH V � L�H � R oH U D Q H [S OD Q D W LR Q W R

F U R V V �F R X Q W U \ G LoH U H Q F H V � R Q O\ LI #*�v��u�
#u

LV Q R W W K H V D P H V LJ Q D V #*�v��u�
#u

� 0R U H R YH U �

LI W K LV LV W K H F D V H � W K H V LJ Q R I #*�v� �u�
#u

ZLOO Q H H G W R E H W K H V D P H D V W K D W R I #�]�b]��
#u

�

+ H Q F H � LI IR U H [D P S OH ZH ZD Q W W R H [S OD LQ ZK \� IR U D S D U W LF X OD U ]� #�]�b]��
#u

! � � R X U

D S S U R D F K U H TX LU H V X V W R H [S OD LQ E R W K ZK \ #*�v��u�
#u

! � D Q G ZK \ LW LV J U H D W H U W K D Q
#*�v� �u�

#u
� ,Q R W K H U ZR U G V � R X U P R G H OLQ J J R D O LV W R V K R Z ZK \ D U H G X F W LR Q LQ F R V W R I

F R P S X W H U E D V H G F D S LW D O F D Q OH D G W R D U H YH U V D O R I W K H J H Q H U D O H TX LOLE U LX P P D S S LQ J

IU R P S R S X OD W LR Q J U R ZW K W R D V H W R I H F R Q R P LF R X W F R P H V � D Q G ZK \ LQ W K H U H V X OW LQ J

�



� Q H Z H F R Q R P \� W K H H oH F W V D U H LQ D S D U W LF X OD U G LU H F W LR Q � ,Q W K LV V H Q V H � R X U S D S H U LV

H V V H Q W LD OO\ D E R X W V K R ZLQ J K R Z W K H LQ IR U P D W LR Q U H YR OX W LR Q K D V F U H D W H G D V W U X F W X U D O

F K D Q J H LQ W K H IX Q F W LR Q LQ J R I W K H H F R Q R P \ D Q G W K D W W K LV V W U X F W X U D O F K D Q J H H [S OD LQ V

ZK \ F R X Q W U LH V ZLW K K LJ K H U S R S X OD W LR Q J U R ZW K K D YH ZLW Q H V V H G D S D U W LF X OD U S D W W H U Q LQ

H F R Q R P LF R X W F R P H V LQ F R P S D U LV R Q W R OR Z S R S X OD W LR Q J U R ZW K H F R Q R P LH V �

��� 7 KH 0 RGHO

$ V LV Q R Z ZH OO NQ R ZQ �� W K H U H G X F W LR Q LQ W K H F R V W R I F R P S X W H U E D V H G F D S LW D O K D V E H H Q

H Q R U P R X V R YH U W K H OD V W TX D U W H U R I D F H Q W X U \ D Q G F D Q U H D V R Q D E O\ E H W K R X J K W D V D P D MR U

IR U F H LP S D F W LQ J R Q D OO LQ G X V W U LD OL] H G H F R Q R P LH V � 7K H LV V X H W K D W D U LV H V LQ W K LV F R Q W H [W LV

K R Z E H V W W R P R G H O W K H R S S R U W X Q LW LH V F U H D W H G E \ V X F K D F K D Q J H � 2X U F K R LF H LV W R IR OOR Z

W K H D S S U R D F K R I % U H V K Q D K D Q H W D O� � � � � � � � D Q G YLH Z F R P S X W H U F D S LW D O D V D Q H V V H Q W LD O

LQ S X W LQ W R D Q H Z P R G H R I S U R G X F W LR Q ZK LF K LV R U J D Q L] H G LQ R U G H U W R H [S OR LW W K H MR LQ W X V H

R I K X P D Q F D S LW D O D Q G LQ IR U P D W LR Q W H F K Q R OR J \� 7R W K LV H Q G � ZH D V V X P H W K D W p U P V K D YH

D F F H V V W R W ZR F R Q V W D Q W U H W X U Q V W R V F D OH � &5 6 � S U R G X F W LR Q W H F K Q LTX H V � ZK LF K S U R G X F H

W K H V D P H p Q D O J R R G � � D Q R OG H U � W U D G LW LR Q D O IR U P R I S U R G X F W LR Q � G H Q R W H G )2 � c� � ZK LF K

G H S H Q G V R Q W U D G LW LR Q D O F D S LW D O � . � � K X P D Q F D S LW D O � + � D Q G X Q V NLOOH G OD E R X U � / � � D Q G D

P R G H U Q S U R G X F W LR Q W H F K Q LTX H � )0 � c� � ZK LF K G H S H Q G V R Q O\ R Q F R P S X W H U E D V H G F D S LW D O

� ,7� D Q G R Q K X P D Q F D S LW D O� + H Q F H � D V LQ P D Q \ U H F H Q W S D S H U V � H [� $ F H P R J OX � � � � � � �

% D V X D Q G : H LO � � � � � � � % H D X G U \ 	 *U H H Q � � � � � �� � � � � � &D V H OOL � � � � � � � =H LU D � � � � � � � �

ZH D U H F R Q V LG H U LQ J D Q H Q YLU R Q P H Q W ZK H U H W K H F K R LF H R I W H F K Q LTX H R I S U R G X F W LR Q LV

H Q G R J H Q R X V D Q G LV G H W H U P LQ H G E \ p U P V V H H NLQ J W R P D [LP L] H S U R p W V � ,Q R U G H U W R

P D NH W K H D Q D O\V LV D V W U D F W D E OH D V S R V V LE OH � ZH ZLOO D V V X P H W K D W W K H W ZR S U R G X F W LR Q

W H F K Q LTX H V D U H D V LQ ( TX D W LR Q V � � � D Q G � � � � � + R ZH YH U � D V ZH V K R Z LQ W K H Q H [W V H F W LR Q �

�6H H IR U H [ D PSOH � *R UGR Q �� � � � � D QG -R UJ H QVH Q D QG 6WLUR K�� � � � ��
� 7 KUR XJ KR XW WKH SD SH U Z H D GR SW D F OR VH G H F R QR P\ IUD PH Z R UN � $ OWKR XJ K WKLV LV D Q LPSR UWD QW VLPSOLI\ LQJ

D VVXPSWLR Q� Z H EH OLH Y H LW LV D PR UH UH D VR QD EOH PR GH OLQJ VWUD WH J \ WKD Q D GR SWLQJ WKH D OWH UQD WLY H R I D SH UIH F WO\
LQWH J UD WH G pQD QF LD O PD UN H W� ,Q SD UWLF XOD U� 2EVIH OG 	 5R J R o �� � � � � UH LWH UD WH WKD W LPSOLF D WLR QV LPSOLH G E\
SH UIH F WO\ LQWH J UD WH G LQWH UQD WLR QD O pQD QF LD O PD UN H WV D UH QR W PH W LQ WKH GD WD �

�



R X U U H V X OW V D U H Q R W U H V W U LF W H G W R W K H V H S D U W LF X OD U IX Q F W LR Q D O IR U P V � ( TX D W LR Q V � � � D Q G

� � � D U H P H D Q W W R F D S W X U H W ZR LP S R U W D Q W S U R S H U W LH V � )LU V W � F R Q V LV W H Q W ZLW K P X F K R I

W K H OLW H U D W X U H � W K H P R U H P R G H U Q IR U P R I S U R G X F W LR Q LV V NLOO E LD V H G U H OD W LYH W R W K H R OG

W H F K Q R OR J \� W K D W LV � W K H P R G H U Q W H F K Q R OR J \ X V H V P R U H V NLOO S H U X Q LW R I R X W S X W � V LQ F H

y � � � D Q G G R H V Q R W X V H X Q V NLOOH G OD E R X U � 6 H F R Q G O\� ,7 F D S LW D O LV D Q LQ S X W W K D W

F R P S OH P H Q W V K X P D Q F D S LW D O�

)2 � .�+�/�  P LQ >/��. ���+@ � � �

)0 � 7�+ �  P LQ >,7 � y+@ y � � � � �

$ p U P 
V S U R E OH P LV W R F K R R V H LQ S X W V D Q G S U R G X F W LR Q W H F K Q LTX H V LQ R U G H U W R P D [�

LP L] H S U R p W V � / H W X V G H Q R W H E \ UN� U,7 � UK D Q G Z U H V S H F W LYH O\ W K H U H Q W D O S U LF H R I W U D �

G LW LR Q D O F D S LW D O� F R P S X W H U E D V H G F D S LW D O� K X P D Q F D S LW D O D Q G X Q V NLOOH G OD E R X U � : LW K

W K LV Q R W D W LR Q � W K H p U P V S U R E OH P F D Q E H V W D W H G D V �

P D [
< 2 �< 0 �.�,7�+��+0 �/

< 2 � < 0
b � UN. � U,7 ,7 � U+ � +� �+� � � Z/�

V �W �

< 2  )2 � .�+�� /� D Q G <0  )0 � ,7�+� � � < 2� < 0
y �

7K X V � ZH D OOR Z p U P V W R X V H E R W K W H F K Q LTX H V R I S U R G X F W LR Q V LP X OW D Q H R X V O\� 7K LV

IR U P X OD W LR Q D OOR ZV IR U p U P V W R V ZLW F K V P R R W K O\ E H W ZH H Q W H F K Q R OR J LH V � : H Q R Z W X U Q

W R W K H IR U P X OD W LR Q R I W K H K R X V H K R OG 
V S U R E OH P �

,Q P R G H OOLQ J W K H K R X V H K R OG � R X U R E MH F W LYH LV F K R R V H D V S H F Lp F D W LR Q ZK LF K U H V X OW V

LQ V LP S OH E X W S OD X V LE OH V X S S O\ G H F LV LR Q V � 7R W K LV H Q G � ZH D V V X P H W K D W K R X V H K R OG V OLYH

� $ OWH UQD WLY H O\ � D QG Z LWKR XW D Q\ LPSOLF D WLR QV IR U R XU UH VXOWV� Z H F R XOG KD Y H IR UF H G pUPV WR D GR SW R QO\

R QH SUR GXF WLR Q WH F KQLT XH D QG PD LQWD LQH G F R QWLQXLW\ E\ D J J UH J D WLR Q D F UR VV pUPV� + H QF H R XU PR GH O GR H V QR W

QH H G WR WD N H D VWD QG R Q Z KH WKH U WH F KQR OR J LF D O D GR SWLR Q� D QG LWV LPSOLF D WLR QV� LV D Z LWKLQ R U EH WZ H H Q pUP

SKH QR PH QD � + R Z H Y H U� R XU IR F XV R Q D R QH J R R G Z R UOG LV LQ SD UW PR WLY D WH E\ WKH Y LH Z WKD W PR VW D VSH F WV R I

UH F H QW WH F KQR OR J LF D O F KD QJ H V D SSH D U WR EH D Z LWKLQ J R R GV R U Z LWKLQ LQGXVWU\ SKH QR PH QD �

�



IR U R Q H S H U LR G D Q G K D YH D E H TX H V W P R W LYH ZK LF K OH D G V W R V D YLQ J V � 7K LV V H W X S K D V

W K H D W W U D F W LYH IH D W X U H � F R P S D U H G W R W K H V W D Q G D U G 2/ * IR U P X OD W LR Q � W K D W LW D OOR ZV

W K H D J J U H J D W H V D YLQ J V U D W H W R E H LQ G H S H Q G H Q W R I W K H IX Q F W LR Q D O G LV W U LE X W LR Q R I LQ F R P H �

ZK LF K J U H D W O\ V LP S OLp H V W K H D Q D O\V LV �

,Q W K H R Q H S H U LR G R I W K H LU OLIH � H D F K LQ G LYLG X D O P X V W G H F LG H R Q W K H D P R X Q W R I

H G X F D W LR Q W R R E W D LQ � W K H D P R X Q W R I V D YLQ J V W R E H TX H D W K � D Q G W K H D P R X Q W R I W LP H W R

V X S S O\ W R W K H P D U NH W � + R ZH YH U � IR U W K H V D NH R I F OD U LW \� ZH E H J LQ E \ R P LW W LQ J W K H

OD E R X U V X S S O\ G H F LV LR Q � 7K H K R X V H K R OG 
V X W LOLW \ IX Q F W LR Q LV J LYH Q E \ ( TX D W LR Q � � � �

ZK H U H &W G H Q R W H V F R Q V X P S W LR Q �
%W��
��u

G H Q R W H V W K H E H TX H V W S H U G H V F H Q G H Q W D Q G u LV W K H

U D W H R I S R S X OD W LR Q J U R ZW K ��

&W
�b�

� b �
� p

� %W��
��u

� �b�

� b �
� � � � x � � � �

*LYH Q W K LV IR U P X OD W LR Q � W K H F R Q V X P S W LR Q G H F LV LR Q OH D G V W R LQ G LYLG X D OV F R Q V X P LQ J

D IU D F W LR Q R I W K H LU Q H W LQ F R P H V � ZLW K W K H IU D F W LR Q V D YH G G H S H Q G LQ J S R V LW LYH O\ R Q W K H

LQ W H U H V W U D W H � 2X U U H V X OW V F D Q E H J H Q H U D OL] H G W R F D V H V ZK H U H � ! � � K R ZH YH U W K LV LV

R P LW W H G V LQ F H LW LP S OLH V D V D YLQ J V U D W H ZK LF K LV D G H F OLQ LQ J IX Q F W LR Q R I W K H LQ W H U H V W

U D W H � � ( D F K K R X V H K R OG LV D V V X P H G W R K D YH R Q H X Q LW R I OD E R X U W LP H ZK LF K W K H \ V X S S O\

W R W K H P D U NH W D Q G W R K D YH � � u R oV S U LQ J � �

,I D Q LQ G LYLG X D O LQ YH V W V LQ H G X F D W LR Q � K LV OD E R X U W LP H LV D X J P H Q W H G W R LQ F OX G H X Q LW V

R I K X P D Q F D S LW D O� ZK LF K ZH G H Q R W H E \ K� ,Q W K LV F D V H � W K H OD E R X U H D U Q LQ J V K H ZLOO

� 7 KH F D VH Z KH UH �  � LV PH D QW WR F R UUH VSR QG WR D OR J VSH F LpF D WLR Q
� 7 KH R QH SR WH QWLD OO\ F R QWUR Y H UVLD O F D VH UXOH G R XW E\ WKLV VSH F LpF D WLR Q LV WKH VLWXD WLR Q Z KH UH WKH VXSSO\ R I

VD Y LQJ V LV SH UIH F WO\ H OD VWLF � ,Q SD UWLF XOD U� R XU PR GH O UXOH V R XW WKH OR QJ UXQ EH KD Y LR XU LPSOLH G E\ D Q LQpQLWH O\

OLY H G D J H QW PR GH O VLQF H VXF K PR GH OV LPSOLF LWO\ LPSO\ D Q LQpQLWH OR QJ UXQ VXSSO\ R I VD Y LQJ V�
� $ OWH UQD WLY H O\ � Z H F R XOG KD Y H D VVXPH G WKD W H D F K G\ QD VW\ KD V R QO\ R QH R oVSULQJ D QG WKD W WKH UH LV D QH Z

VH W R I G\ QD VWLH V� R I UH OD WLY H VL] H u� WKD W H QWH U WKH H F R QR P\ H D F K SH ULR G� 7 KLV OD WWH U VSH F LpF D WLR Q� Z KLF K J LY H V

LGH QWLF D O UH VXOWV� Z R XOG EH D PH D QV R I F D SWXULQJ D SUR F H VV R I SR SXOD WLR Q J UR Z WK GULY H Q E\ LPPLJ UD WLR Q� :H

F R XOG D OVR D VVXPH � Z LWKR XW D oH F WLQJ UH VXOWV� WKD W LQGLY LGXD OV F D UH R QO\ D ER XW WKH VL] H R I EH T XH VWV D V R SSR VH G

WR WKH SH U�R oVSULQJ VL] H R I EH T XH VWV�

�



U H F H LYH IU R P W K H P D U NH W ZLOO E H H TX D O W R ZW � UK�WK� W K D W LV � W K H YD OX H R I X Q V NLOOH G

OD E R X U S OX V W K H YD OX H R I K LV K X P D Q F D S LW D O� : H D V V X P H W K D W W K H F R V W R I H G X F D W LR Q

D V V R F LD W H G ZLW K R E W D LQ LQ J K X Q LW V R I K X P D Q F D S LW D O � LQ W H U P V R I J R R G V � LV J LYH Q IR U

K R X V H K R OG L E \ 4L � K� � ZK H U H 4� � �  4� � � �  � � 4�

L � K� y � � 4
��

L � K� ! � � : H LQ G H [ W K H

F R V W R I H G X F D W LR Q E \ L V LQ F H ZH ZLOO H YH Q W X D OO\ ZD Q W W R D OOR Z IR U K H W H U R J H Q H LW \ D F U R V V

K R X V H K R OG V � : LW K W K H V H D G G LW LR Q D O H OH P H Q W V � ZH F D Q Q R Z V W D W H W K H K R X V H K R OG E X G J H W

F R Q V W U D LQ W D V IR OOR ZV �

&W �
%W��

� � � UW�� �
 ZW � U+�WKW b4L � KW � �

%W

� � u
� � �

,Q W K H D E R YH E X G J H W F R Q V W U D LQ W � W K H LQ G LYLG X D O U H F H LYH V D V U H YH Q X H D V K D U H � �

��u
R I

W K H E H TX H V W %W OH IW E \ W K H S U H YLR X V J H Q H U D W LR Q D Q G OD E R X U H D U Q LQ J V Q H W R I H G X F D W LR Q

F R V W V H TX D O W R ZW � UK�WK b 4� K� � 7K H LQ G LYLG X D O X V H V W K LV U H YH Q X H W R V S H Q G R Q F R Q �

V X P S W LR Q D Q G V D YH V R X W S X W D W D U H W X U Q � � � UW�� � LQ R U G H U W R OH D YH D E H TX H V W %W���

+ H U H � ZH K D YH V S H F Lp H G W K H F R V W R I H G X F D W LR Q LQ W H U P V R I R X W S X W LQ V W H D G R I D V D W LP H

F R V W � 7K LV D J D LQ LV D G R S W H G W R V LP S OLI\ W K H D Q D O\V LV � 7K H K R X V H K R OG 
V R S W LP D O D F TX L�

V LW LR Q R I K X P D Q F D S LW D O P X V W V D W LV I\ ( TX D W LR Q � � � � ZK H U H LW F D Q E H V H H Q W K D W K X P D Q

F D S LW D O LQ YH V W P H Q W ZLOO E H D Q R Q �Q H J D W LYH IX Q F W LR Q R I W K H S U LF H R I K X P D Q F D S LW D O U+�W�

7K H R S W LP D O F R Q V X P S W LR Q G H F LV LR Q LV J LYH Q E \ H TX D W LR Q � � % � � ZK H U H W K H V D YLQ J V U D W H

LV J LYH Q E \ �

p
b�

� �
��UW��

��u
�
�b�
b� ��

� 1 R W H W K D W ZK H Q �  � � W K H V D YLQ J V U D W H LV D F R Q V W D Q W �

4�

L � K�  U+�W � � $�

&W  
�

p
�

� � ��UW��
��u

�
�b�

� � �
� ZW � U+�WKW b4L � K� �

%W

� � u
� � � % �

,Q R U G H U W R F R P S OH W H W K H P R G H O� ZH Q H H G W R V S H F LI\ K R Z V D YH G R X W S X W LV W U D Q V IR U P H G

LQ W R S K \V LF D O F D S LW D O� 7R W K LV H Q G � OH W W K H U H E H D F R P S H W LW LYH LQ W H U P H G LD U \ ZK LF K

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

��



R I W U D G LW LR Q D O F D S LW D O R U vW X Q LW V R I F R P S X W H U E D V H G F D S LW D O IR U W K H Q H [W S H U LR G � + H Q F H �

v U H S U H V H Q W V W K H H r F LH Q F \ OH YH O E \ ZK LF K D X Q LW R I R X W S X W F D Q E H W U D Q V IR U P H G LQ W R

F R P S X W H U E D V H G F D S LW D O� ,W LV D Q R Q �P D U J LQ D O F K D Q J H LQ W K LV YD U LD E OH W K D W ZH ZLOO

U H IH U U H G W R D V W K H LQ IR U P D W LR Q U H YR OX W LR Q � 7K H F R Q V W D Q W U H W X U Q W R V F D OH Q D W X U H R I W K LV

W U D Q V IR U P D W LR Q W H F K Q R OR J \ LP S OLH V W K D W W K H U D W H R I U H W X U Q R Q V D YLQ J V P X V W E H H TX D O

W R U D W H V R I U H W X U Q R Q E R W K W U D G LW LR Q D O D Q G F R P S X W H U E D V H G F D S LW D O� $ V V X P LQ J IX OO

G H S U H F LD W LR Q R I F D S LW D O V W R F NV D F U R V V S H U LR G V � D J D LQ IR U V LP S OLF LW \� � ZH W K H U H IR U H K D YH

W K H D U E LW U D J H F R Q G LW LR Q V �

� � UW  U.�W  vWU,7�W � � �

,Q W K H D E V H Q F H R I K H W H U R J H Q H LW \ D F U R V V K R X V H K R OG V � L�H �� ZLW K 4L � K� LQ G H S H Q G H Q W R I

L� D : D OU D V LD Q ( TX LOLE U LX P IR U W K LV H F R Q R P \ LV D V H TX H Q F H R I S U LF H V IZW� U+�W� U.�W� U,7�W� UWJ

D Q G D OOR F D W LR Q V IKW� %W��� /W�+W�.W� ,7WJ V X F K W K D W � L� J LYH Q S U LF H V � KW D Q G %W�� V R OYH V

W K H F R Q V X P H U V S U R E OH P � L�H � P D [LP L] H V � � � V X E MH F W W R � � � � � � LL� J LYH Q S U LF H V � /W�.W�+W

D Q G ,7W V R OYH V W K H p U P 
V S U R E OH P � � LLL� W K H D U E LW U D J H F R Q G LW LR Q V J LYH Q E \ � � � D U H V D W �

LV p H G � D Q G � LY� P D U NH W V F OH D U � W K D W LV � /W  � � � u � W�+W  KW � � � u � W� %W

��UW
� � � u � Wb�  

.W �
,7W
v
� ZK H U H ZH K D YH Q R U P D OL] H G W K H V L] H R I W K H LQ LW LD O S R S X OD W LR Q W R � � : H ZLOO

IR F X V R Q O\ R Q V W H D G \ V W D W H H TX LOLE U LD � W K D W LV � W LP H LQ YD U LD Q W YH F W R U V R I S U LF H V D Q G F R Q �

V W D Q W O\ J U R ZLQ J D OOR F D W LR Q V � D W J U R ZW K U D W H u � ZK LF K IR U P D : D OU D V LD Q ( TX LOLE U LX P

IR U D J LYH Q OH YH O v R I W K H F R P S X W H U H r F LH Q F \ LQ G H [� % H IR U H OR R NLQ J D W W K H S U R S H U W LH V

R I V X F K D Q H TX LOLE U LX P � D Q G H V S H F LD OO\ W K H H oH F W V R I F K D Q J LQ J u� ZH p U V W H [D P LQ H K R Z

W K H P R G H O F D Q E H P R G Lp H G W R LQ F R U S R U D W H E R W K H Q G R J H Q R X V OD E R X U V X S S O\ ZLW K K H W �

H U R J H Q H R X V K R X V H K R OG V � D Q G D V H U YLF H V H F W R U � : H W D NH W K LV W R E H D Q LP S R U W D Q W LV V X H

V LQ F H W K H E H K D YLR X U R I H P S OR \P H Q W U D W H V D Q G S D U W LF LS D W LR Q U D W H V K D YH H YR OYH G YH U \

G LoH U H Q W O\ E H W ZH H Q F R X Q W U LH V � D V K D V W K H V L] H R I W K H V H U YLF H V H F W R U �

��



��� , QWU RGXFLQJ 9DU LDEOH /DERXU 6XSSO\ 'HFLVLRQV DQG D + RXVHKROG 6HU �

YLFH 6HFWRU V

: H Q R Z ZD Q W W R H [W H Q G W K H K R X V H K R OG 
V S U R E OH P W R LQ F R U S R U D W H W ZR Q H Z G H F LV LR Q YD U L�

D E OH V � ZK LF K D U H W LP H V X S S OLH G W R W K H P D U NH W � G H Q R W H G OW� D Q G W K H D P R X Q W R I K R X V H K R OG

U H OD W H G V H U YLF H V S X U F K D V H G IU R P W K H P D U NH W � VW� 7K H W U D G H R o ZH H Q YLV LR Q LQ YR OYH V W K H

K R X V H K R OG IX Op OOLQ J LW V Q H H G V LQ W H U P V R I D G R P H V W LF J R R G H LW K H U E \ ZLW K G U D ZLQ J W LP H

IU R P P D U NH W D F W LYLW \ R U E \ E X \LQ J U H OD W H G V H U YLF H V R Q W K H P D U NH W � 7R W K LV H Q G � OH W X V

G H Q R W H E \ ' � � b OW� VW � W K H K R X V H K R OG 
V S U R G X F W LR Q R I G R P H V W LF J R R G V D F K LH YH G ZK H Q

� b OW R I W LP H LV G H YR W H G W R K R X V H K R OG S U R G X F W LR Q D Q G VW V H U YLF H V D U H E R X J K W R Q W K H

P D U NH W � D W S U LF H SVW � � )X U W K H U P R U H � OH W X V D V V X P H W K D W W K H K R X V H K R OG 
V U H TX LU H P H Q W

LQ W H U P V R I G R P H V W LF V H U YLF H V LV D p [H G D P R X Q W zG D Q G W K D W � IR U V LP S OLF LW \� W K H IX Q F �

W LR Q ' � c� W D NH V W K H IR OOR ZLQ J IR U P ' � OW� VW �  '� � � b OW � o � VW� � � o � � � 7K H

K R X V H K R OG 
V S U R E OH P F D Q W K H U H IR U H E H V W D W H G D V �

P D [
FW�%W���KW�OW�VW

F�b�W

� b �
� p

� %W��

��u
� �b�

� b �
V �W

'� � b OW� VW �  zG

FW �
%W��

���UW���
 � ZW � U+�WKW � OW b4L � KW � b SVWVW �

%W

���u�

7K H p U V W R U G H U F R Q G LW LR Q D V V R F LD W H G ZLW K W K H K R X V H K R OG 
V OD E R X U V X S S O\ G H F LV LR Q �

ZK LF K LV o'R � � b OW �
ob�  ZW�U+�WKW

SVW
� LP S OLH V W K D W W K H W LP H V S H Q W LQ W K H P D U NH W ZLOO

E H S R V LW LYH O\ U H OD W H G W R W K H U D W LR R I W K H K R X V H K R OG 
V H oH F W LYH ZD J H � Z � U+K� D Q G

W K H S U LF H R I K R X V H K R OG U H OD W H G V H U YLF H V � SV � � + H Q F H � F K D Q J H V LQ U H OD W LYH S U LF H V D oH F W

OD E R X U V X S S O\ G H F LV LR Q V � ,Q R U G H U W R V H H W K LV P H F K D Q LV P P R V W F OH D U O\� OH W X V LQ W U R G X F H

K H W H U R J H Q H LW \ E H W ZH H Q K R X V H K R OG V D Q G H OLP LQ D W H W K H H G X F D W LR Q G H F LV LR Q E \ D V V X P LQ J

W K D W W K H U H LV D P H D V X U H } R I K R X V H K R OG V ZK LF K R E W D LQ Q R H G X F D W LR Q D Q G D P H D V X U H

� b } ZLW K R E W D LQ H G X F D W LR Q OH YH O K� � ZLW K R X W OR V V � ZH F D Q W K H U H IR U H G LV U H J D U G W K H

��



F R V W R I H G X F D W LR Q LQ W K LV F D V H � � )X U W K H U P R U H � OH W X V D V V X P H W K D W K R X V H K R OG V H U YLF H V V

D U H S U R G X F H G LQ W K H P D U NH W X V LQ J D &5 6 W R V F D OH S U R G X F W LR Q IX Q F W LR Q ZK LF K S U R G X F H V

R Q H X Q LW R I V H U YLF H V ZLW K R Q H X Q LW R I X Q V NLOOH G OD E R X U � 7K LV ZLOO LP S O\ W K D W W K H S U LF H

R I V H U YLF H V LV H TX D O W R W K H S U LF H R I X Q V NLOOH G OD E R X U � ZW� ,Q W K LV F D V H � ZK LF K ZLOO E H

R X U F D V H R I U H IH U H Q F H ZK H Q ZH U H IH U W R W K H F D V H ZLW K H Q G R J H Q R X V OD E R X U V X S S O\ �� W K H

OD E R X U V X S S O\ G H F LV LR Q R I W K H Q R �H G X F D W LR Q K R X V H K R OG LV Q R W D oH F W H G E \ F K D Q J H V LQ

H LW K H U ZW R U U+�W � V LQ F H R Q O\ W K H U D W LR R I ZW W R SVW H Q W H U W K H )2&� D Q G W K LV U D W LR LV � � �

+ R ZH YH U � W K H OD E R X U V X S S O\ G H F LV LR Q R I W K H P R U H H G X F D W H G K R X V H K R OG ZLOO E H D oH F W H G

E \ F K D Q J H V LQ W K H ZD J H V W U X F W X U H � ,Q S D U W LF X OD U � W K H H G X F D W H G K R X V H K R OG 
V OD E R X U

V X S S O\ LV S R V LW LYH O\ D oH F W H G E \ D Q LQ F U H D V H LQ W K H S U LF H R I V NLOO OD E R X U U+�W U H OD W LYH W R

W K H S U LF H R I X Q V NLOOH G OD E R X U ZW� 7K LV U D W LR LV J H Q H U D OO\ U H IH U U H G W R LQ W K H OLW H U D W X U H

D V W K H U H W X U Q W R H G X F D W LR Q � D Q G ZH ZLOO D G R S W W K LV F R Q YH Q W LR Q � H YH Q W K R X J K LQ W H U P V

R I J R R G V � ZK LF K LV W K H X V X D O E H Q F K P D U N IR U P R V W U H W X U Q V � � W K H U H W X U Q W R H G X F D W LR Q LV

U+�W���

$ : D OU D V LD Q ( TX LOLE U LX P IR U W K H H F R Q R P \ ZLW K H Q G R J H Q R X V OD E R X U V X S S O\ D Q G W ZR

W \S H V R I K R X V H K R OG V � G H Q R W H E \ L  � R U � � LV D V H TX H Q F H R I S U LF H V IZW� U+�W� U.�W� U,7�W� UW� S
V
WJ

D Q G D OOR F D W LR Q V IO��W� O��W� %��W��� %��W��� V��W� V��W� /W�+W�.W� ,7WJ V X F K W K D W � L� J LYH Q S U LF H V �

OL�W� VL�W D Q G %L�W�� V R OYH V W K H F R Q V X P H U V S U R E OH P J LYH Q K  � IR U L  � R U K  K� IR U

L  � � � LL� J LYH Q S U LF H V � /W�.W�+W D Q G ,7W V R OYH V W K H p U P 
V S U R E OH P � � LLL� W K H D U E L�

W U D J H F R Q G LW LR Q J LYH Q E \ � � � LV V D W LV p H G D Q G SVW  ZW� D Q G � LY� P D U NH W V F OH D U � W K D W

LV � /W  � � � u � W � } � O��W b V��W � � � � b } � � O��W b V��W � � � +W  � � b } � K� � � � u � W� � }%��W �

� � b } � %��W � � � � u � Wb�  � .W �
,7W
v
� � � � UW � � : H ZLOO D J D LQ R Q O\ IR F X V R Q W K H V W H D G \

V W D W H H TX LOLE U LX P � W K D W LV � W K H W LP H LQ YD U LD Q W YH F W R U R I S U LF H V D Q G F R Q V W D Q W O\ J U R ZLQ J

D OOR F D W LR Q V � J U R ZW K U D W H u � ZK LF K IR U P D : D OU D V LD Q ( TX LOLE U LX P IR U D J LYH Q OH YH O v�

� 1 R WH WKD W WKH PR UH J H QH UD O F D VH V Z LWK KH WH UR J H QH LW\ D QG VLPXOWD QH R XV H GXF D WLR QV D QG OD ER XU VXSSO\

GH F LVLR QV F D Q EH KD QGOH G� EXW Z LWKR XW D Q\ J D LQ LQ WH UPV R I UH VXOWV R U LQVLJ KW�
��:H QR WH WKLV GLoH UH QF H LQ Y R F D EXOD U\ VLQF H LW R IWH Q OH D GV WR F R QIXVLR Q� ,Q SD UWLF XOD U� LI D SUR GXF WLR Q

IXQF WLR Q LV F R QY H [ � D Q LQF UH D VH LQ WKH XVH R I KXPD Q F D SLWD O XVH Z LOO D OZ D \ V LPSO\ D UH GXF WLR Q LQ WKH UH WXUQ WR

H GXF D WLR Q LQ WH UPV R I J R R GV� EXW GR H V QR W QH F H VVD ULO\ LPSO\ D UH GXF WLR Q LQ WKH UH WXUQ WR H GXF D WLR Q LQ WH UPV

R I WKH SULF H R I XQVN LOOH G OD ER XU�

��



)X U W K H U P R U H � IR U U H D V R Q V ZH G LV F X V V OD W H U � ZH IR F X V R Q W K H F D V H ZK H U H o� ZK LF K J R Y�

H U Q V W K H H OD V W LF LW \ R I OD E R X U V X S S O\� LV Q R W W R R OD U J H � 1 R W H W K D W LI ZH ZH U H W R D V V X P H

W K D W o  � � LQ p Q LW H H OD V W LF LW \� � W K LV ZR X OG E \ D V V X P S W LR Q S LQ G R ZQ W K H U H W X U Q V W R

H G X F D W LR Q D Q G K H Q F H G H IH D W W K H S X U S R V H R I W K H D Q D O\V LV �

� ( TXLOLEU LXP $QDO\VLV

,Q W K LV V H F W LR Q � ZH ZLOO S H U IR U P IR X U F R P S D U D W LYH V W D W LF H [H U F LV H V � ,Q W K H p U V W LQ V W D Q F H �

ZH ZLOO H [D P LQ H W K H H oH F W V R I S R S X OD W LR Q J U R ZW K IR U W K H V LW X D W LR Q ZK H U H F R P S X W H U

E D V H G F D S LW D O LV U H OD W LYH O\ H [S H Q V LYH � W K D W LV � ZK H U H v LV OR Z� ,Q W K LV V W D W H � W K H D G R S W LR Q

R I W K H Q H Z F R P S X W H U �D Q G �V NLOO LQ W H Q V LYH W H F K Q R OR J \ ZLOO E H F R V W O\ LQ W H U P V R I V D YLQ J V

D Q G K H Q F H ZLOO Q R W E H ID YR X U H G E \ K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P LH V � : H H [D P LQ H

R X W F R P H V LQ W K H YH U V LR Q V R I W K H P R G H O LQ ZK LF K � L� K X P D Q F D S LW D O D F F X P X OD W LR Q LV

H Q G R J H Q R X V � D Q G LL� ZK H Q OD E R X U V X S S O\ � D Q G K H Q F H W K H V L] H R I W K H K R X V H K R OG V H U YLF H

V H F W R U � LV H Q G R J H Q R X V � : H W K H Q H [D P LQ H K R Z D OD U J H U H G X F W LR Q LQ W K H F R V W R I F R P S X W H U

E D V H G F D S LW D O P R G Lp H V H F R Q R P LF R X W F R P H V � 2X U P D LQ U H V X OW LV W K D W � LI W K H U H G X F W LR Q

LQ W K H F R V W R I F R P S X W H U E D V H G F D S LW D O LV V X r F LH Q W O\ OD U J H � W K H H oH F W V R I S R S X OD W LR Q

J U R ZW K R Q W K H H F R Q R P \ ZLOO F K D Q J H G U D V W LF D OO\ D Q G LQ D G LU H F W LR Q F R Q V LV W H Q W ZLW K

ZK D W LV D F W X D OO\ R E V H U YH G LQ W H U P V R I G LoH U H Q F H V LQ H F R Q R P LF R X W F R P H V E H W ZH H Q K LJ K

D Q G OR Z S R S X OD W LR Q J U R ZW K H F R Q R P LH V LQ U H F H Q W W LP H V � 7K H LQ W X LW LR Q IR U W K H V H U H V X OW V

LV E D V H G R Q W K H W H Q G H Q F \ IR U K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P LH V W R K D YH D U H OD W LYH

K LJ K U D W LR R I K X P D Q W R S K \V LF D O F D S LW D O� OH D G LQ J W K H P W R ID YR X U W H F K Q R OR J LH V ZLW K

V LP LOD U ID F W R U LQ W H Q V LW LH V � $ OW K R X J K W K H P R G H U Q W H F K Q R OR J \ D OZD \V X V H V K X P D Q F D S LW D O

LQ W H Q V LYH O\� LQ W K H S U H �LQ IR U P D W LR Q U H YR OX W LR Q ZK H Q ,7 F D S LW D O LV YH U \ H [S H Q V LYH � K LJ K

S R S X OD W LR Q J U R ZW K H F R Q R P LH V W H Q G W R S U R G X F H X V LQ J P D LQ O\ W K H W U D G LW LR Q D O W H F K Q R OR J \

V LQ F H W K H S K \V LF D O F D S LW D O F R V W V D V V R F LD W H G ZLW K W K H P R G H U Q W H F K Q R OR J \ D U H W R R K LJ K �

+ R ZH YH U � ZK H Q W K H F R P S X W H U U H YR OX W LR Q J H Q H U D W H V D G U D P D W LF G H F OLQ H LQ W K H F R V W R I ,7

F D S LW D O� LW E H F R P H V S D U W LF X OD U O\ D G YD Q W D J H R X V IR U K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P LH V

��



W R V ZLW F K W R ZD U G P R G H U Q P R G H R I S U R G X F W LR Q V LQ F H W K H OD W W H U K D V E R W K OH V V H [S H Q V LYH

F D S LW D O F R V W V D Q G P D NH P R U H X V H R I K X P D Q F D S LW D O� + H Q F H � K LJ K S R S X OD W LR Q J U R ZW K

H F R Q R P LH V ZLOO W H Q G W R OH D S IU R J R YH U OR Z S R S X OD W LR Q J U R ZW K H F R Q R P LH V LQ W H U P V R I W K H LU

D G R S W LR Q R I W K H Q H Z W H F K Q R OR J \ � D Q G Q H Z P R G H R I ZR U N R U J D Q L] D W LR Q � D V D P H D Q V R I

W D NLQ J D G YD Q W D J H R I W K H LU F R P S D U D W LYH D G YD Q W D J H LQ X V LQ J P R G H V R I S U R G X F W LR Q ZLW K D

K LJ K U D W LR R I K X P D Q YH U V X V S K \V LF D O F D S LW D O� 7K H U H E \ F R X Q W U LH V ZLW K K LJ K S R S X OD W LR Q

J U R ZW K ZLOO H [S H U LH Q F H D P R U H U D G LF D O F K D Q J H LQ W K H V W U X F W X U H R I W K H LU H F R Q R P LH V D V

LW W U D Q V LW V W K U R X J K W K H LQ IR U P D W LR Q U H YR OX W LR Q � ,Q W K LV V H Q V H � R X U P R G H O V X J J H V W V W K D W

W K H LQ IR U P D W LR Q U H YR OX W LR Q F U H D W H V D V W U X F W X U D O F K D Q J H ZK LF K LV H V S H F LD OO\ H YLG H Q W LQ

K LJ K S R S X OD W LR Q J U R ZW K F R X Q W U LH V �

��� 7 KH 3 U H�, QIRU PDWLRQ�5HYROXWLRQ ( U D

7K H D G R S W LR Q R I W K H P R G H U Q W H F K Q R OR J \ )0 � ,7�+ � � D V V S H F Lp H G LQ ( TX D W LR Q � � � �

G H S H Q G V R Q W K H S D U D P H W H U y D Q G R Q W K H F R V W R I F R P S X W H U E D V H G F D S LW D O ZK LF K LV S D �

U D P H W H U L] H G D V �

v
� $ V ZH K D YH S U H YLR X V O\ LQ G LF D W H G � ZH ZLOO D V V X P H W K U R X J K R X W W K D W

W K LV Q H Z W H F K Q R OR J \ LV V NLOO�E LD V H G LQ W K H V H Q V H W K D W y � � � 7K LV LV F R Q V LV W H Q W ZLW K

P X F K R I W K H U H F H Q W OLW H U D W X U H ZK LF K H P S K D V L] H V W K H V NLOO�E LD V H G D V S H F W R I U H F H Q W W H F K �

Q R OR J LH V � D Q G LW LV F R Q V LV W H Q W ZLW K *R OG LQ 	 . D W ] 
V � � � � � � OR Q J H U W H U P YLH Z V X J J H V W LQ J

W K D W P R V W W H F K Q LTX H V R I S U R G X F W LR Q LQ W U R G X F H G LQ W K H � � W K F H Q W X U \ ZH U H V NLOOH G E LD V H G �

0R U H R YH U � ZH ZLV K W R D V V X P H W K D W W K H W H F K Q R OR J \ LV U H OH YD Q W LQ W K H V H Q V H W K D W � D W W K H

S U LF H V W K D W ZR X OG S U H YD LO LQ W K H D E V H Q F H R I W K LV W H F K Q R OR J \� LW ZR X OG E H S U R p W D E OH W R

D G R S W W K H W H F K Q R OR J \� 7K LV F R U U H V S R Q G V W R W K H U H TX LU H P H Q W W K D W
U
e

.

v�
�

U
e

+

y
x � � ZK H U H

Ue
.
D Q G U

e

+
D U H W K H S U LF H V W K D W S U H YD LO LQ W K H D E V H Q F H R I W K H P R G H U Q W H F K Q R OR J \� D Q G

ZK H U H v� G H Q R W H V W K H YD OX H R I v LQ W K LV LQ LW LD O H U D � )LQ D OO\ ZH D OV R ZD Q W W R E H F R Q �

V LV W H Q W ZLW K *R OG LQ 	 . D W ] 
V H YLG H Q F H W K D W Q H Z W H F K Q R OR J LH V � D W OH D V W ZK H Q W K H \ D U H

p U V W LQ W U R G X F H G � K D YH S U H G R P LQ D Q W O\ E H H Q F D S LW D O LQ W H Q V LYH D V ZH OO D V V NLOO LQ W H Q V LYH �

,Q H oH F W � ZH ZLOO D V V X P H W K D W W K H F R P S X W H U E D V H G W H F K Q R OR J \ ZD V K H D YLO\ F D S LW D O

LQ W H Q V LYH � LQ W H U P V R I G R OOD U V R I F D S LW D O F R V W S H U X Q LW R I S U R G X F H G R X W S X W � ZK H Q LW

��



ZD V p U V W LQ W U R G X F H G � H [� W K LQ N R I U R E R W LF V � � W K D W LV � ZH ZLOO D V V X P H W K D W LW V U H OD W LYH

F D S LW D O LQ W H Q V LW \ ZD V LQ LW LD OO\ P R U H LP S R U W D Q W W K D Q LW V NLOO LQ W H Q V LW \� 7K H F X U U H Q W H P �

S K D V LV R Q W K H LP S R U W D Q F H R I H G X F D W H G ZR U NH U V LQ S U R G X F W LR Q D S S H D U V W R X V W R E H D

S K H Q R P H Q R Q W K D W K D V IR OOR ZH G W K H P D V V LYH G H F U H D V H LQ W K H S U LF H R I F R P S X W H U E D V H G

F D S LW D O D V R S S R V H G W R S U H F H G LQ J LW � 7R V W D W H W K H U H TX LU H P H Q W IR U P D OO\� OH W Ne G H Q R W H

W K H F D S LW D O�R X W S X W U D W LR LQ W K H W U D G LW LR Q D O S U R G X F W LR Q P H W K R G � 2X U P D LQ D V V X P S �

W LR Q D E R X W W K H 3 U H �,Q IR U P D W LR Q �5 H YR OX W LR Q H U D LV W K D W W K H S K \V LF D O F D S LW D O W R K X P D Q

F D S LW D O U D W LR LQ W K H Q H Z W H F K Q R OR J \� ZK LF K LV y

v�
R Q F H S U R S H U O\ Q R U P D OL] H G IR U W K H G LI�

IH U H Q F H LQ W \S H V R I F D S LW D O� LV J U H D W H U W K D Q W K H F R U U H V S R Q G LQ J U D W LR LQ W K H W U D G LW LR Q D O

W H F K Q R OR J \� ZK LF K LV J LYH Q E \ �

Ne
� ��

: H D U H Q R Z LQ D S R V LW LR Q W R H [D P LQ H K R Z G LoH U H Q W U D W H V R I S R S X OD W LR Q J U R ZW K ZLOO

D oH F W H F R Q R P LF R X W F R P H V � X Q G H U W K H D V V X P S W LR Q W K D W W K H H r F LH Q F \ LQ G H [ D V V R F LD W H G

ZLW K E X LOG LQ J F R P S X W H U E D V H G F D S LW D O LV U H OD W LYH O\ OR Z� + R ZH YH U � E H IR U H G H U LYLQ J W K H

p U V W V H W R I U H V X OW V � LW LV ZR U W K H P S K D V L] LQ J W K D W ZH G R Q R W W K LQ N W K D W W K H V H S U H OLP LQ D U \

U H V X OW V D U H R I G LU H F W H P S LU LF D O U H OH YD Q F H V LQ F H W K H \ U H IH U W R OH YH OV R I YD U LD E OH V � ZK LF K LQ

U H D OLW \ D U H LQ q X H Q F H G E \ D ZK R OH V H W R I F R X Q W U \ V S H F Lp F ID F W R U V R W K H U W K D Q S R S X OD W LR Q

J U R ZW K � )R U H [D P S OH � F R X Q W U LH V P D \ G LoH U LQ W K H LU R YH U D OO H r F LH Q F \ LQ S U R G X F W LR Q � D V

F D S W X U H G E \ V R P H W K LQ J OLNH R YH U D OO 7)3 � D Q G G LoH U H Q F H V LQ H G X F D W LR Q V \V W H P V D F U R V V

F R X Q W U LH V P D \ P D NH OH YH O F R P S D U LV R Q V G Lr F X OW � 1 H YH U W K H OH V V � E \ D G R S W LQ J D � E H IR U H

D Q G D IW H U V W U D W H J \� LQ R X U W K H R U H W LF D O P R G H O� ZH F D Q G H U LYH D V H W R I S U H G LF W LR Q V ZK LF K

D U H U R E X V W W R E R W K F R X Q W U \ p [H G H oH F W V � H �J �� OH YH OV R I 7)3 � G LoH U H Q W O\ P H D V X U H G

S U LF H LQ G LF H V � D Q G W R D U E LW U D U \ E X W F R P P R Q W LP H H oH F W V � H �J �� W U H Q G J U R ZW K LQ IH P D OH

OD E R X U V X S S O\� R YH U D OO 7)3 J U R ZW K � � : LW K W K LV LQ P LQ G � ZH Q R Z W X U Q W R G H U LYLQ J D

��,W LV LQWH UH VWLQJ WR QR WH WKD W WKH Z R UN LQJ R I WKH H F R QR P\ XQGH U WKLV D VVXPSWLR Q Z LOO EH F R QVLVWH QW Z LWK
PR VW F R QY H QWLR QD O Y LH Z V R I WKH IXQF WLR QLQJ R I WKH H F R QR P\ � ) R U H [ D PSOH � LQ WKLV SUH �LQIR UPD WLR Q UH Y R OXWLR Q
H UD � �� � D Q LQF UH D VH LQ F D SLWD O D F F XPXOD WLR Q GXH WR LQF UH D VH G VD Y LQJ LV H VSH F LD OO\ EH QH pF LD O WR KLJ KO\ VN LOOH G
Z R UN H UV D QG �� � D Q LQF UH D VH LQ KXPD Q F D SLWD O GXH WR J UH D WH U LQY H VWPH QWV LQ H GXF D WLR Q Z LOO OH D G WR D UH GXF WLR Q
LQ ER WK WKH UH QWD O SULF H R I KXPD Q F D SLWD O D V Z H OO D V WKH UH WXUQV WR KXPD Q F D SLWD O LQ WH UPV R I WKH OR Z VN LOO
Z D J H � + H QF H � LW LV D Q D VVXPSWLR Q WKD W F R UUH VSR QGV WR D VVXPLQJ WKD W LQ WKLV SUH �LQIR UPD WLR Q UH Y R OXWLR Q
SKD VH � WKH H F R QR P\ EH KD Y H G LQ D UD WKH U F R QY H QWLR QD O PD QQH U� 7 KH LPSR UWD QW LVVXH IR U XV LV WR VKR Z KR Z
WKH VLPSOH UH GXF WLR Q LQ WKH F R VW R I F R PSXWH U ED VH G F D SLWD O� VWD UWLQJ IUR P D UD WKH U F R QY H QWLR QD O VWD WH � F D Q LQ
H oH F W GUD VWLF D OO\ F KD QJ H WKH EH KD Y LR XU R I WKH H F R QR P\ �

��



V H W R I U H V X OW V ZLW K R X W U H OD W LQ J W K H P W R R E V H U YD W LR Q V � : H ZLOO ZD LW X Q W LO W K H H Q G R I

W K LV V H F W LR Q � ZK H U H ZH F R Q W U D V W W K H ? E H IR U H D Q G D IW H U S U H G LF W LR Q V � � LQ 3 U R S R V LW LR Q V �

D Q G � � � E H IR U H U H OD W LQ J W K H W K H R U H W LF D O U H V X OW V W R H P S LU LF D O F R X Q W H U S D U W V �

7K H p U V W / H P P D H [D P LQ H V W K H H oH F W V R I G LoH U H Q F H V LQ S R S X OD W LR Q J U R ZW K U D W H V R Q

D V H W R I YD U LD E OH V �

/HPPD �$� ,Q W K H V W H D G \ V W D W H R I W K H H F R Q R P \ ZLW K H Q G R J H Q R X V D F F X P X OD W LR Q

R I K X P D Q D Q G S K \V LF D O F D S LW D O� ZK H Q v  v� � W K H S U H �LQ IR U P D W LR Q U H YR OX W LR Q H U D � � D

K LJ K H U S R S X OD W LR Q J U R ZW K U D W H LV D V V R F LD W H G ZLW K �

s $ K LJ K H U S U LF H R I X Q V NLOOH G OD E R X U � Z� �

s $ OR ZH U S U LF H R I K X P D Q F D S LW D O � U+ �

s $ OR ZH U U H W X U Q W R H G X F D W LR Q � U+
Z�

� �

s $ OR ZH U OH YH O R I R X W S X W � S H U F D S LW D � S U R G X F H G X V LQ J W K H P R G H U Q P R G H R I R U J D �

Q L] D W LR Q �

3 U R R I� 6 H H $ S S H Q G L[ $

7K H NH \ P H F K D Q LV P X Q G H U O\LQ J / H P P D � $ LV R Q H V LP LOD U W R W K D W H P S K D V L] H G LQ W K H

Q H R �F OD V V LF D O J U R ZW K P R G H O D V G H YH OR S H G E \ 6 R OR Z � � � � � � � W K D W LV � LQ D K LJ K S R S X OD W LR Q

J U R ZW K H F R Q R P \ S K \V LF D O F D S LW D O W H Q G V W R E H U H OD W LYH O\ V F D U F H G X H W R W K H F R Q V W D Q W Q H H G

W R X V H V D YLQ J V W R H TX LS Q H Z OD E R X U P D U NH W H Q W U D Q W V � + R ZH YH U � W K LV U H OD W LYH V F D U F LW \

R I S K \V LF D O F D S LW D O LV Q R W LQ J H Q H U D O W U D Q V P LW W H G S U R S R U W LR Q D OO\ W R K X P D Q F D S LW D O

V LQ F H W K H OD W W H U U H V S R Q G V P R U H G LU H F W O\ W R W K H V L] H R I Q H Z F R K R U W V � ,Q S D U W LF X OD U � R X U

P R G H O LOOX V W U D W H V ZK \ K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P LH V D U H OLNH O\ F K D U D F W H U L] H G E \ D

U H OD W LYH O\ K LJ K U D W LR R I K X P D Q W R S K \V LF D O F D S LW D O� 7K H V H F R Q G H OH P H Q W W R Q R W H LV W K D W

LQ W K H S U H �LQ IR U P D W LR Q U H YR OX W LR Q H U D � W K H F D S LW D O F R V W D V V R F LD W H G ZLW K D G R S W LQ J W K H

Q H Z W H F K Q R OR J \ LV K LJ K U H OD W LYH W R LW V F R V W LQ W H U P V R I K X P D Q F D S LW D O� + H Q F H � LQ W K H

��



H F R Q R P \ ZLW K D K LJ K H U S R S X OD W LR Q J U R ZW K U D W H � ZK H U H S K \V LF D O F D S LW D O LV W K H U H OD W LYH O\

H [S H Q V LYH ID F W R U F R P S D U H G W R K X P D Q F D S LW D O� W K H LQ F H Q W LYH V D U H IR U p U P V W R U H IU D LQ

IU R P D G R S W LQ J W K H Q H Z W H F K Q R OR J \ D J J U H V V LYH O\ V LQ F H W K H \ G R Q R W K D YH D F R P S D U D W LYH

D G YD Q W D J H LQ G R LQ J V R � *LYH Q W K D W W K H Q H Z W H F K Q R OR J \ LV P R U H ZLG H O\ D G R S W H G LQ OR Z

S R S X OD W LR Q J U R ZW K H F R Q R P LH V D Q G W K D W LW LV V NLOO E LD V H G � W K H S U LF H R I K X P D Q F D S LW D O

ZLOO W H Q G W R E H K LJ K H U LQ W K H OR Z u H F R Q R P LH V � )X U W K H U P R U H � W K H D G R S W LR Q R I W K LV

Q H Z W H F K Q R OR J \ LV W R W K H G H W U LP H Q W R I OR Z V NLOOH G ZR U NH U V D V LW U H G X F H V LQ YH V W P H Q W

D Q G D YD LOD E OH V NLOO LQ W U D G LW LR Q D O P R G H V R I S U R G X F W LR Q � ZK LF K D U H E R W K F R P S OH P H Q W D U \

W R X Q V NLOOH G OD E R X U � LP S O\LQ J D OR Z S U LF H R I X Q V NLOOH G OD E R X U LQ W K H OR Z S R S X OD W LR Q

J U R ZW K H F R Q R P LH V ��� : H Q R Z H [D P LQ H K R Z W K H LQ W U R G X F W LR Q R I YD U LD E OH OD E R X U V X S S O\

D oH F W V W K H V H U H V X OW V �

/HPPD �% � ,Q W K H V W H D G \ V W D W H R I W K H H F R Q R P \ ZLW K H Q G R J H Q R X V D F F X P X OD W LR Q

R I S K \V LF D O F D S LW D O D Q G H Q G R J H Q R X V OD E R X U V X S S O\� LI v  v�
��� D K LJ K H U S R S X OD W LR Q

J U R ZW K U D W H LV D V V R F LD W H G ZLW K W K H V D P H H oH F W V D V Q R W H G LQ / H P P D � $ S OX V �

s $ OR ZH U H P S OR \P H Q W U D W H �

s $ OR ZH U S H U F D S LW D OH YH O R I H P S OR \P H Q W LQ W K H V H U YLF H V H F W R U �

3 U R R I� 6 H H $ S S H Q G L[ %

7K H LQ W X LW LR Q IR U / H P P D � % LV D V IR OOR ZV � 6 LQ F H W K H H F R Q R P \ ZLW K W K H K LJ K U D W H

R I S R S X OD W LR Q J U R ZW K G R H V Q R W W H Q G W R D G R S W W K H Q H Z W H F K Q R OR J \ D J J U H V V LYH O\ LQ W K H

S U H �LQ IR U P D W LR Q U H YR OX W LR Q H U D � LW W H Q G V W R K D YH D P R U H H TX D O ZD J H V W U X F W X U H � ,Q

W X U Q � W K H P R U H H TX D O ZD J H V W U X F W X U H LV D G H W H U U H Q W W R P D U NH W W U D Q V D F W LR Q V LQ V H U YLF H V

�� 1 R WH WKD W WKLV SUR F H VV R I UH D OOR F D WLR Q R I ID F WR UV D F UR VV GLoH UH QW PR GH V R I SUR GXF WLR Q� D QG LW LPSOLF D WLR QV�
LV D N LQ WR WKD W SUH VH QWH G E\ LQ & D VH OOL �� � � � � D QG LQ %H D XGU\ 	 *UH H Q �� � � � �� � � � ��

�� 7 KLV /H PPD KR OGV WUXH IR U D OO Y D OXH V R I � x o � � �

��



E H W ZH H Q P R U H D Q G OH V V H G X F D W H G K R X V H K R OG � + H Q F H � W K H H P S OR \P H Q W U D W H W H Q G V W R

E H OR ZH U LQ W K H K LJ K S R S X OD W LR Q J U R ZW K U D W H H F R Q R P LH V U H OD W LYH W R W K H OR Z J U R ZW K

U D W H H F R Q R P LH V � D V G R H V W K H V L] H R I W K H V H U YLF H V H F W R U � 1 R W H W K D W W K H H oH F W R I D OOR ZLQ J

H Q G R J H Q R X V OD E R X U V X S S O\ LQ W K LV F D V H LV D F W X D OO\ W R G D P S H Q W K H G LU H F W H oH F W V LQ G X F H G

E \ G LoH U H Q F H V LQ S R S X OD W LR Q J U R ZW K � W K D W LV � ZLW K H Q G R J H Q R X V OD E R X U V X S S O\ G H F LV LR Q

F R X Q W U LH V ZLW K G LoH U H Q W U D W H V R I S R S X OD W LR Q J U R ZW K ZLOO W H Q G W R K D YH P R U H V LP LOD U

R X W F R P H V W K D Q LQ W K H D E V H Q F H R I D Q H Q G R J H Q R X V U H V S R Q V H R I OD E R X U � 7K H U H D V R Q LV W K D W

E \ U H G X F LQ J OD E R X U V X S S O\� W K H K LJ K S R S X OD W LR Q J U R ZW K U D W H H F R Q R P LH V D U H D F W X D OO\

U H G X F LQ J W K H U H OD W LYH V F D U F LW \ R I S K \V LF D O F D S LW D O U H OD W LYH W R K X P D Q F D S LW D O � ,W P D \

W K H U H IR U H E H W K H F D V H W K D W � LQ W K H S U H �LQ IR U P D W LR Q U H YR OX W LR Q H U D � W K H H Q G R J H Q R X V

U H V S R Q V H R I OD E R X U F D X V H V W K H Q H W H oH F W V R I S R S X OD W LR Q J U R ZW K R Q ZD J H V W R E H R I V P D OO

R U G H U � : H ZLOO V H H W K D W W K H R S S R V LW H LV W U X H LQ W K H S R V W �LQ IR U P D W LR Q U H YR OX W LR Q H U D �

W K D W LV � W K H OD E R X U V X S S O\ U H V S R Q V H W H Q G V W R D P S OLI\ W K H H oH F W V LQ G X F H G E \ S R S X OD W LR Q

J U R ZW K R Q W K H ZD J H V W U X F W X U H � 7K LV P D \ H [S OD LQ ZK \ ZD J H H oH F W V G X H W R G LoH U H Q F H V

LQ S R S X OD W LR Q J U R ZW K P D \ K D YH E H F R P H D S S D U H Q W R Q O\ P R U H U H F H Q W O\�

��� 7 KH 3 RVW�, QIRU PDWLRQ 5HYROXWLRQ ( U D

: H Q R Z H [D P LQ H K R Z S R S X OD W LR Q J U R ZW K D oH F W V H F R Q R P LF R X W F R P H V ZK H Q W K H F R V W

R I S U R G X F LQ J F R P S X W H U E D V H G F D S LW D O LV OR Z� 7K H IR OOR ZLQ J W ZR / H P P D V D G G U H V V W K LV

LV V X H E \ H [D P LQ LQ J W K H F D V H ZK H U H W K H U H K D V E H H Q D V X r F LH Q W O\ OD U J H G H F U H D V H LQ W K H

F R V W R I F R P S X W H U E D V H G F D S LW D O�

/HPPD �$� 7K H U H H [LV W V D ve ! v� V X F K W K D W � LI v y ve� LQ W K H V W H D G \ V W D W H R I

W K H H F R Q R P \ ZLW K H Q G R J H Q R X V D F F X P X OD W LR Q R I K X P D Q D Q G S K \V LF D O F D S LW D O� D K LJ K H U

S R S X OD W LR Q J U R ZW K U D W H LV D V V R F LD W H G ZLW K �

s $ OR ZH U S U LF H R I X Q V NLOOH G OD E R X U � Z� �

s $ OR ZH U S U LF H R I K X P D Q F D S LW D O � UK �

��



s $ K LJ K H U U H W X U Q W R H G X F D W LR Q � U+
Z�

� �

s $ OR ZH U S H U F D S LW D OH YH O R I R X W S X W S U R G X F H G X V LQ J W K H W U D G LW LR Q D O P R G H R I R U J D �

Q L] D W LR Q �

3 U R R I� 6 H H $ S S H Q G L[ $

7K H H oH F W R I D OD U J H H Q R X J K U H G X F W LR Q LQ W K H F R V W R I F R P S X W H U E D V H G F D S LW D O LV W R

F K D Q J H W K H U H OD W LYH F R V W V W U X F W X U H R I W K H P R G H U Q YH U V X V W K H P R U H W U D G LW LR Q D O P R G H R I

S U R G X F W LR Q � $ V X r F LH Q W LQ F U H D V H LQ v LV W K H U H IR U H D OP R V W OLNH LQ YH Q W LQ J D Q H Z P R G H R I

S U R G X F W LR Q � W K D W LV � D W H F K Q R OR J \ W K D W X V H V K X P D Q F D S LW D O LQ W H Q V LYH O\ D Q G LV H r F LH Q W LQ

LW V X V H R I S K \V LF D O F D S LW D O� 7K LV S D U W LF X OD U S D W W H U Q R I ID F W R U LQ W H Q V LW LH V F R Q IR U P V ZH OO

W R W K D W D YD LOD E OH LQ K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P LH V D Q G K H Q F H W K H \ Q D W X U D OO\ P R YH

W R D G R S W W K LV Q H Z IR U P R I S U R G X F W LR Q � 6 LQ F H OR Z J U R ZW K H F R Q R P LH V G R Q R W H [K LE LW

W K H V D P H ID F W R U U D W LR V � W K H \ D G R S W LW OH V V D J J U H V V LYH O\� $ J D LQ � J U H D W H U D G R S W LR Q R I W K H

P R G H U Q W H F K Q R OR J \ P H D Q V OH V V K X P D Q D Q G S K \V LF D O F D S LW D O D OOR F D W H G W R W K H W U D G LW LR Q D O

W H F K Q R OR J \ D Q G � K H Q F H � D OR ZH U X Q V NLOOH G ZD J H � 0R U H R YH U � W K H G H F U H D V H LQ W K H S U LF H R I

,7 ID YR U V V NLOOH G ZR U NH U V D Q G K H Q F H OH D G V W R D Q LQ F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q �
��

/HPPD �% � 7K H U H H [LV W V D vee ! v� V X F K W K D W LQ W K H V W H D G \ V W D W H R I W K H H F R Q R P \

ZLW K H Q G R J H Q R X V D F F X P X OD W LR Q R I S K \V LF D O F D S LW D O D Q G H Q G R J H Q R X V OD E R X U V X S S O\� LI

v y vee � W K H S R V W �LQ IR U P D W LR Q U H YR OX W LR Q H U D � D Q G LI o LV Q R W W R R OD U J H ��� D K LJ K H U

��
*LY H Q WKH Z R UN E\ %OD QF KD UG �� � � � �� LW Z R XOG D OVR EH R I LQWH UH VW WR N QR Z WKH SUH GLF WLR QV R I R XU PR GH O

Z LWK UH VSH F W WR WKH LQF R PH VKD UH R I F D SLWD O� $ OWKR XJ K WKLV H oH F W LQ QR W XQD PELJ XR XV LQ R XU PR GH O� Z H D UH
D EOH WR VKR Z WKD W� LI WKH H QGR J H QR XV UH VSR QVH R I KXPD Q F D SLWD O LV QR W WR R OD UJ H � WKH OR Z SR SXOD WLR Q J UR Z WK
H F R QR P\ Z LWK H [ KLELW D KLJ KH U LQF R PH VKD UH R I F D SLWD O LQ WKH SR VW�LQIR UPD WLR Q UH Y R OXWLR Q H UD �

�� 7 KH PR UH J H QH UD O VWD WH PH QW LV WKD W WKH UH H [ LVWV D oe VXF K WKD W LI o � oe� WKH Q WKH VWD WH PH QW J LY H Q LQ
/H PPD � % LV WUXH � R WKH UZ LVH WKH R SSR VLWH LV WUXH � :H F KR R VH WR IR F XV R QO\ R Q WKH F D VH Z KH UH o � oe VLQF H
WKH R SSR VLWH F D VH GR H V QR W D SSH D U Y H U\ UH OH Y D QW� ,Q SD UWLF XOD U� LQ WKH F D VH WKD W o ! oe� D KLJ KH U SR SXOD WLR Q
J UR Z WK LV D VVR F LD WH G Z LWK D OR Z H U LQWH UH VW UD WH VLQF H WKH VF D UF LW\ R I F D SLWD O D VVR F LD WH G Z LWK KLJ K SR SXOD WLR Q
J UR Z WK LV PR UH WKD Q R oVH W E\ WKH H QGR J H QR XV UH VSR QVH R I OD ER XU VXSSO\ � $ Q H D V\ Z D \ WR Y LVXD OL] H Z KD W LV
KD SSH QLQJ Z KH Q o LV VXrF LH QWO\ OD UJ H LV WR QR WH WKD W WKH J H QH UD O H T XLOLEULXP VXSSO\ D QG GH PD QG F XUY H V IR U
F D SLWD O QR OR QJ H U F UR VV LQ WKH VWD QGD UG ID VKLR Q�

��



S R S X OD W LR Q J U R ZW K U D W H LV D V V R F LD W H G ZLW K W K H V D P H S K H Q R P H Q D D V Q R W H G LQ / H P P D

� $ S OX V �

s $ K LJ K H U H P S OR \P H Q W U D W H �

s $ K LJ K S H U F D S LW D OH YH O R I H P S OR \P H Q W LQ W K H V H U YLF H V H F W R U �

3 U R R I� 6 H H $ S S H Q G L[ %

7K H P H F K D Q LV P V D W ZR U N LQ / H P P D � % D U H W K H V D P H D V W K R V H E H K LQ G W K H H D U OLH U

U H V X OW V � ,Q W K H S R V W �LQ IR U P D W LR Q U H YR OX W LR Q H U D � W K H K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P \ LV

D G R S W LQ J W K H P R G H U Q W H F K Q R OR J \ D J J U H V V LYH O\ W K H U H E \ OH D G LQ J W R D J U H D W H U G LV S D U LW \ LQ

ZD J H V E H W ZH H Q OR Z D Q G K LJ K V NLOOH G LQ G LYLG X D OV � 7K LV G LV S D U LW \ LQ ZD J H V LQ W X U Q ID YR X U V

J U H D W H U P D U NH W W U D Q V D F W LR Q V LQ V H U YLF H V E H W ZH H Q K LJ K D Q G OR Z V NLOOH G K R X V H K R OG � ,Q

H oH F W � K R X V H K R OG V ZLW K K LJ K OH YH OV R I K X P D Q F D S LW D O LQ F U H D V H W K H LU OD E R X U V X S S O\ D Q G

S X U F K D V H D J U H D W H U D P R X Q W R I V H U YLF H V LQ W K H P D U NH W � 7K LV OH D G V W R D K LJ K H U U D W H R I

H P S OR \P H Q W D Q G D OD U J H U V H U YLF H V H F W R U � ,Q D G G LW LR Q � W K H H oH F W R I OD E R X U V X S S O\ LQ W K LV

F D V H LV W R D P S OLI\ W K H H oH F W V V W D W H G LQ / H P P D � $ � )R U H [D P S OH � D V W K H P R U H H G X F D W H G

K R X V H K R OG R oH U V P R U H OD E R X U LQ W K H P D U NH W W K LV IX U W K H U ID YR X U V W K H D G R S W LR Q R I W K H

P R G H U Q IR U P R I W H F K Q R OR J \ V LQ F H LW LV V NLOOH G E LD V H G � &D S LW D O ZLOO E H V K LIW H G W R ZD U G W K H

P R G H U Q W H F K Q R OR J \� IX U W K H U LQ F U H D V LQ J W K H F D S LW D O V F D U F LW \ LQ W K H W U D G LW LR Q D O P R G H R I

S U R G X F W LR Q � : LW K OH V V F D S LW D O D S S OLH G W R W K H W U D G LW LR Q D O W H F K Q R OR J \� OR Z V NLOOH G ZD J H V

G U R S D Q G W K H U R OH R I OR Z V NLOOH G ZR U NH U V D V S U R YLG H U V R I V H U YLF H V W R W K H P R U H H G X F D W H G

K R X V H K R OG V LV H [S D Q G H G �

��� 7 KH SHU IRU PDQFH RI KLJK DQG ORZ SRSXODWLRQ JU RZWK U DWH HFRQRPLHV

RYHU WKH VSDQ RI WKH LQIRU PDWLRQ U HYROXWLRQ

,Q W K LV V H F W LR Q ZH V LP S O\ J D W K H U W R J H W K H U W K H H OH P H Q W V S U H V H Q W H G LQ / H P P D V � $ �� % �� $

D Q G � % LQ R U G H U W R H P S K D V L] H W K H S U H G LF W LR Q V R I R X U P R G H O LQ W H U P V R I F K D Q J H V LQ ID F W R U

��



S U LF H V D Q G S U R G X F W LR Q V W U X F W X U H U H D OL] H G R YH U W K H V S D Q R I D Q LQ IR U P D W LR Q U H YR OX W LR Q �

5 H F D OO� W K D W LW LV W K H F R Q W H Q W V R I 3 U R S R V LW LR Q V � D Q G � ZK LF K ZH E H OLH YH D U H H P S LU L�

F D OO\ U H OH YD Q W V LQ F H � G X H W R W K H � E H IR U H D Q G D IW H U � Q D W X U H R I W K H H [H U F LV H � R Q O\ W K H V H

S U H G LF W LR Q V D U H U R E X V W W R S R W H Q W LD OO\ R P LW W H G F R X Q W U \ p [H G H oH F W V R U R W K H U F R P P R Q

W LP H W U H Q G V �

3 U RSRVLWLRQ ��,Q W K H H F R Q R P \ ZLW K H Q G R J H Q R X V D F F X P X OD W LR Q R I E R W K S K \V LF D O

D Q G K X P D Q F D S LW D O� LI W K H U H LV D V X r F LH Q W O\ OD U J H U H G X F W LR Q LQ W K H F R V W R I ,7 F D S LW D O

� V W D U W LQ J IU R P v  v� � � W K H Q W K H K LJ K H U D Q H F R Q R P \
V U D W H R I S R S X OD W LR Q J U R ZW K U D W H

s 7K H S R R U H U W K H S H U IR U P D Q F H LQ W H U P V R I W K H S U LF H R I X Q V NLOOH G OD E R X U �

s 7K H J U H D W H U W K H LQ F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q � ��

s 7K H J U H D W H U W K H F K D Q J H W R ZD U G V X V LQ J W K H P R G H U Q P R G H R I R U J D Q L] D W LR Q P R U H

LQ W H Q V LYH O\���

3 U R R I� 7K H V H U H V X OW V IR OOR Z G LU H F W O\ IU R P / H P P D � $ D Q G / H P P D � $ D Q G W K H OR J LF

S U H V H Q W H G D W W K H E H J LQ Q LQ J R I 6 H F W LR Q �

3 U RSRVLWLRQ ��,Q W K H H F R Q R P \ ZLW K H Q G R J H Q R X V D F F X P X OD W LR Q R I S K \V LF D O F D S LW D O�

LI W K H U H LV D V X r F LH Q W O\ OD U J H U H G X F W LR Q LQ W K H F R V W R I ,7 F D S LW D O � V W D U W LQ J IU R P v  v� �

D Q G LI o LV Q R W W R R OD U J H � W K H Q D K LJ K H U W K H U D W H R I S R S X OD W LR Q J U R ZW K LP S OLH V W K H V D P H

H oH F W V D V V W D W H G LQ S U R S R V LW LR Q � S OX V LW LP S OLH V �

�� 1 R WH WKD W WKH H oH F W R I SR SXOD WLR Q J UR Z WK R Q WKH F KD QJ H LQ WKH SULF H R I KXPD Q F D SLWD O� D V R SSR VH G WR WKH
UH WXUQ� LV D PELJ XR XV� 0 R UH R Y H U� WKH PR GH O LV F R QVLVWH QW Z LWK F R XQWULH V KD Y LQJ VLPLOD U F KD QJ H V LQ H GXF D WLR QD O
D WWD LQPH QW EXW OD UJ H F KD QJ H V LQ WKH UH WXUQ WR H GXF D WLR Q�

�� ) UR P /H PPD � $ D QG � $ � Z H N QR Z WKD W D KLJ K SR SXOD WLR Q J UR Z WK H F R QR P\ J R H V IUR P KD Y LQJ D UH OD WLY H O\
OR Z OH Y H O R I D F WLY LW\ LQ WKH PR GH UQ WH F KQR OR J \ WR KD Y LQJ D OR Z OH Y H O R I D F WLY LW\ LQ WKH WUD GLWLR QD O WH F KQR OR J \ �
,W LV LQ WKLV VH QVH WKD W Z H F D Q VD \ WKD W WKH KLJ K SR SXOD WLR Q J UR Z WK H F R QR P\ H [ KLELWV D J UH D WH U F KD QJ H WR Z D UGV
XVLQJ WKH PR GH UQ PR GH R I R UJ D QL] D WLR Q PR UH LQWH QVLY H O\ � ,I IXUWKH UPR UH Z H D VVXPH WKD W WKH H OD VWLF LW\ R I
H GXF D WLR Q VXSSO\ LV QR W WR R J UH D W � 4�� !! � �� WKH Q R Y H U WKH F R XUVH R I WKH LQIR UPD WLR Q UH Y R OXWLR Q� LW F D Q
EH VKR Z Q WKD W WKH KLJ K SR SXOD WLR Q J UR Z WK H F R QR P\ LV D F WXD OO\ F KD UD F WH UL] H G E\ D J UH D WH U LQF UH D VH LQ WKH
IUD F WLR Q R I R XWSXW SUR GXF H G XVLQJ WKH PR GH UQ IR UP R I R UJ D QL] D WLR Q�

��



s D OD U J H U J U R ZW K LQ S H U F D S LW D H P S OR \P H Q W �

s D OD U J H U J U R ZW K LQ S H U F D S LW D H P S OR \P H Q W LQ W K H V H U YLF H V H F W R U �

3 U R R I� 7K H V H U H V X OW V IR OOR Z G LU H F W O\ IU R P / H P P D � $ D Q G / H P P D � $ D Q G W K H OR J LF

S U H V H Q W H G D W W K H E H J LQ Q LQ J R I 6 H F W LR Q �

7K H J H Q H U D O S LF W X U H W K D W H P H U J H V IU R P 3 U R S R V LW LR Q � D Q G � LV R Q H V X J J H V W LQ J W K D W

W K H LQ IR U P D W LR Q U H YR OX W LR Q F D Q D oH F W H F R Q R P LF R X W F R P H V D F U R V V F R X Q W U LH V YH U \ G LoH U �

H Q W O\ V LP S O\ E H F D X V H F R X Q W U LH V G LoH U LQ W K H LU U D W H V R I S R S X OD W LR Q J U R ZW K � ,Q H oH F W �

W K H V H S U R S R V LW LR Q V V X J J H V W W K D W K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P LH V P D \ H [S H U LH Q F H D

W U D Q V IR U P D W LR Q LQ G X F H G E \ W K H LQ IR U P D W LR Q U H YR OX W LR Q ZK LF K � E R W K LQ W H U P V R I W K H

V W U X F W X U H R I ZD J H V D Q G LQ W H U P V R I W K H V W U X F W X U H R I S U R G X F W LR Q D Q G H P S OR \P H Q W � LV

P X F K J U H D W H U LV V F R S H W K D Q W K D W LQ G X F H G LQ OR Z S R S X OD W LR Q J U R ZW K H F R Q R P LH V � 7K H

LQ W X LW LR Q E H K LQ G W K H V H S U R S R V LW LR Q V LV W K H V D P H D V W K D W G LV F X V V H G ZLW K W K H / H P P D V �

,Q R X U IU D P H ZR U N� W K H LQ IR U P D W LR Q U H YR OX W LR Q F D X V H V P R G H U Q S U R G X F W LR Q S U R F H V V H V

� R U P R G H U Q IR U P R I ZR U N R U J D Q L] D W LR Q � � ZK LF K U H O\ R Q F R P S X W H U E D V H G F D S LW D O� IU R P

LQ LW LD OO\ E H LQ J S U R F H V V H V ZK LF K D U H U H OD W LYH O\ F R V W O\ LQ W H U P V R I F D S LW D O H [S H Q G LW X U H V

W R S U R F H V V H V ZK LF K D U H LQ H [S H Q V LYH LQ W H U P V R I F D S LW D O H [S H Q G LW X U H V � �� ' X H W R W K LV

F K D Q J H � F R X Q W U LH V ZLW K K LJ K S R S X OD W LR Q J U R ZW K U D W H V p Q G LW W R W K H LU D G YD Q W D J H W R

D J J U H V V LYH O\ D G R S W W K H P R U H P R G H U Q IR U P R I S U R G X F W LR Q D V D P H D Q V R I W D NLQ J D G YD Q �

W D J H R I W K H LU U H OD W LYH O\ K LJ K U D W LR R I K X P D Q F D S LW D O W R S K \V LF D O F D S LW D O� 7K X V � W K H V H

F R X Q W U LH V P R YH IU R P E H LQ J V OR Z LQ LP S OH P H Q W LQ J Q H Z F R P S X W H U E D V H G W H F K Q R OR J LH V

� OLNH U R E R W LF V LQ W K H V H YH Q W LH V � � W R E H LQ J W K H OH D G H U V � 7K H V K LIW W R ZD U G W K H P R G H U Q

W H F K Q R OR J \ LP S OLH V D V K LIW D ZD \ IU R P W K H W U D G LW LR Q D O W H F K Q R OR J \ ZK LF K K D U P V W K H OR Z

V NLOOH G ZR U NH U V H P S OR \H G W K H U H � 7K H OR Z V NLOOH G ZR U NH U V W K H Q U H V S R Q G E \ H [S OR LW �

LQ J Q H Z R S S R U W X Q LW LH V LQ W K H V H U YLF H V H F W R U � 7K H P R U H V NLOOH G ZR U NH U V LQ W K H K LJ K

S R S X OD W LR Q J U R ZW K H F R Q R P LH V U H F R J Q L] H W K H J D LQ V D V V R F LD W H G ZLW K U H G X F LQ J W K H LU W LP H

��,Q H oH F W� WKH VH SUR F H VVH V EH F R PH R QH V Z KH UH WKH PD MR U F R VW GLVD GY D QWD J H LV WH UPV R I KXPD Q F D SLWD O D V
R SSR VH G WR SK\ VLF D O F D SLWD O�

��



G H YR W H G W R K R X V H K R OG V H U YLF H V D Q G LQ V W H D G V X S S O\ P R U H W LP H W R W K H P D U NH W D Q G E X \

P R U H V H U YLF H V � % R W K W K H V H OD W W H U H oH F W V S OD \ D Q D P S OLI\LQ J U R OH LQ W K H H Q W LU H S U R F H V V �

S R W H Q W LD OO\ F D X V LQ J V P D OO G LoH U H Q F H V LQ S R S X OD W LR Q J U R ZW K W R J H Q H U D W H OD U J H G LoH U H Q F H V

LQ ZD J H S U R p OH V D Q G H P S OR \P H Q W S D W W H U Q V �

� *HQHU DOL]DWLRQ DQG 5HODWHG /LWHU DWXU H

3 U R S R V LW LR Q V � D Q G � K D YH E H H Q G H U LYH G ZLW K LQ W K H F R Q p Q H V R I D V S H F Lp F P R G H O ZLW K

S D U W LF X OD U S D U D P H W U LF D V V X P S W LR Q V � ,W LV W K H U H IR U H Q D W X U D O W R D V N� � � � ZK D W D U H W K H

J H Q H U D O P H F K D Q LV P V G U LYLQ J W K H V H U H V X OW V D Q G � � � D U H W K H V H P H F K D Q LV P V U R E X V W W R W K H

U H OD [D W LR Q R I R I NH \ D V V X P S W LR Q V � ,Q R U G H U W R D Q D Q V ZH U W K H V H TX H V W LR Q V � ZH E H J LQ

E \ Q R W LQ J W K D W W K H U H D U H H V V H Q W LD O IR X U H OH P H Q W V G U LYLQ J R X U U H V X OW V � 7K H p U V W U H OD W H V

W R W K H P H F K D Q LV P E \ ZK LF K S R S X OD W LR Q J U R ZW K D oH F W V D F R X Q W U \
V D F F X P X OD W LR Q R I

ID F W R U V � 7K H V H F R Q G U H OD W H V W R K R Z W K H H F R Q R P \ IX Q F W LR Q V ZK H Q W K H F D S LW D O F R V W

D V V R F LD W H G ZLW K W K H V NLOO E LD V H G � P R G H U Q � W H F K Q R OR J \ D U H U H OD W LYH K LJ K � 7K H W K LU G

U H OD W H V W R K R Z W K H H F R Q R P \ IX Q F W LR Q V ZK H Q W K H F D S LW D O F R V W V D V V R F LD W H G ZLW K W K H V NLOO

E LD V H G � P R G H U Q � W H F K Q R OR J \ D U H U H OD W LYH O\ OR Z� 7K H IR X U W K H OH P H Q W U H OD W H V W R ZK H W K H U

D V X r F LH Q W U H G X F W LR Q LQ W K H U H OD W LYH S U LF H R I F R P S X W H U E D V H G F D S LW D O � W K H W \S H R I

F D S LW D O X V H G LQ W K H P R G H U Q W H F K Q R OR J \� ZLOO F D X V H W K H H F R Q R P \ W R J R IU R P D V LW X D W LR Q

ZK H U H W K H P R G H U Q W H F K Q R OR J \ K D V U H OD W LYH O\ K LJ K F D S LW D O F R V W V W R R Q H ZLW K U H OD W LYH O\

OR Z F D S LW D O F R V W V � D F R Q G LW LR Q W K D W ZH P D NH S U H F LV H E H OR Z� � 7K H P H F K D Q LV P E \ ZK LF K

S R S X OD W LR Q J U R ZW K D oH F W V ID F W R U LQ W H Q V LW LH V LQ R X U P R G H O LV V LP LOD U W R W K D W LQ 6 R OR Z

� � � � � � � D Q G K H Q F H LV TX LW H F R Q YH Q W LR Q D O� $ V ZH G LV F X V V E H OR Z� W K H V H F R Q G D Q G W K LU G

H OH P H Q W V D U H D OV R TX LW H J H Q H U D O LQ Q D W X U H � ,W LV W K H IR X U W K H OH P H Q W W K D W LV W K H P R V W

S D U W LF X OD U D Q G G Lr F X OW W R S U R YH � 7K LV P D \ E H V X U S U LV LQ J J LYH Q W K D W W K H IR X U W K H OH P H Q W

D S S H D U V D W p U V W J OD Q F H W R E H D OP R V W W U LYLD O� + R ZH YH U � J LYH Q W K D W W K LV H OH P H Q W LQ YR OYH V

D Q R Q �P D U J LQ D O F K D Q J H LQ W K H G \Q D P LF J H Q H U D O H TX LOLE U LX P V H W W LQ J � LW LV W K H R Q H ZK LF K

LV P R U H LQ YR OYH G D Q G W K H U H IR U H U H TX LU H G X V W R E H P R U H V S H F Lp F � / H W X V E H P R U H S U H F LV H

��



D E R X W H D F K R I W K H OD V W W K U H H H OH P H Q W V �

,Q R U G H U W R X Q G H U V W D Q G W K H E X LOG LQ J E OR F NV E H K LQ G R X U U H V X OW V � LW LV K H OS IX O K D YH

D Q R W D W LR Q IR U ID F W R U LQ S X W U H TX LU H P H Q W V IR U H D F K W \S H R I W H F K Q R OR J \� 7R W K LV H Q G �

OH W ,70
:
�.2

:
�+2

:
�+0

:
� /2
:

G H Q R W H X Q LW ID F W R U LQ S X W U H TX LU H P H Q W V J LYH Q D YH F W R U R I

ID F W R U S U LF H V : � )R U H [D P S OH � ,70
:

U H S U H V H Q W V W K H D P R X Q W R I ,7 F D S LW D O S H U X Q LW R I

R X W S X W X V H G LQ W K H P R G H U Q W H F K Q R OR J \ J LYH Q D YH F W R U R I ID F W R U S U LF H V D U H : � ,Q W K H

S D U W LF X OD U S D U D P H W H U L] D W LR Q J LYH Q E \ ( TX D W LR Q � � � � ,70
:

LV V LP S O\ H TX D O W R � � : H ZLOO

P D LQ W D LQ K H U H ^ D OW K R X J K LW F D Q D OV R E H J H Q H U D OL] H G ^ W K H D V V X P S W LR Q W K D W W K H P R G H U Q

W H F K Q R OR J \ X V H V R Q O\ K X P D Q F D S LW D O D Q G ,7 F D S LW D O� ZK LOH W K H R OG W H F K Q R OR J \ X V H V

K X P D Q F D S LW D O� W U D G LW LR Q D O F D S LW D O D Q G X Q V NLOOH G OD E R X U � *LYH Q W K LV Q R W D W LR Q � ZH F D Q

V D \ W K D W D W ID F W R U S U LF H V : W K H P R G H U Q W H F K Q R OR J \ LV V NLOO E LD V H G D Q G U H OD W LYH O\ F R V W O\

LQ W H U P V R I F D S LW D O LI
,7
0

:

v

.2

:

!
+
0

:

+2
:

! � � &R U U H V S R Q G LQ J O\� ZH F D Q V D \ W K D W W K H P R G H U Q

W H F K Q R OR J \ LV V NLOO E LD V H G D Q G U H OD W LYH LQ H [S H Q V LYH LQ W H U P V R I F D S LW D O LI
+
0

:

+
2

:

! � !
,7
0

:

v

.
2

:

� Q R W H W K D W W K H V H D U H MX V W G H p Q LW LR Q V � � $ V V K R ZQ LQ W K H S U R R IV LQ W K H $ S S H Q G LF H V �

ZLW K R X W X V LQ J V S H F Lp F D V V X P S W LR Q V D E R X W W K H S U R G X F W LR Q W H F K Q R OR J \� ZH F D Q P D NH

W K H J H Q H U D O V W D W H P H Q W W K D W LI W K H S U H �LQ IR U P D W LR Q U H YR OX W LR Q H U D LV F K D U D F W H U L] H G E \

W K H P R G H U Q W H F K Q R OR J \ E H LQ J V NLOO E LD V H G D Q G U H OD W LYH O\ F R V W O\ LQ W H U P V R I F D S LW D O � L�H �
,7
0

:

v

.2

:

!
+
0

:

+2
:

! � � � W K H Q D OO W K H F R P S D U D W LYH V W D W LF V W D W H P H Q W V LQ / H P P D V � $ D Q G � %

IR OOR Z� )X U W K H U P R U H � LI LQ W K H S R V W LQ IR U P D W LR Q H U D � W K H P R G H U Q W H F K Q R OR J \ LV V NLOO

E LD V H G D Q G LV U H OD W LYH O\ LQ H [S H Q V LYH LQ W H U P V R I F D S LW D O � L�H �
+
0

:

+2
:

! � !
,7
0

:

v

.2
:

� � W K H Q

D OO W K H F R P S D U D W LYH V W D W LF V W D W H P H Q W V R I / H P P D � $ D Q G / H P P D � % IR OOR Z��� 7K X V �

W K H V H F R Q G D Q G W K LU G H OH P H Q W V Q H H G H G W R S U R YH 3 U R S R V LW LR Q V � D Q G � F D Q E H YLH ZH G

D V TX LW H J H Q H U D O�

7K H P R U H G Lr F X OW H OH P H Q W W R V K R Z LV W K H F R Q G LW LR Q V X Q G H U ZK LF K D V X r F LH Q W O\ OD U J H

�� ) R U WKH H OH PH QWV R I /H PPD � % WR IR OOR Z � Z H QH H G WR PD LQWD LQ WKH D VVXPSWLR Q WKD W WKH H OD VWLF LW\ R I

OD ER XU VXSSO\ Z LWK UH VSH F W WR WKH UH WXUQ WR H GXF D WLR Q LV QR W WR R OD UJ H � 6H H WKH GLVF XVVLR Q LQ IR R WQR WH � � �

��



LQ F U H D V H LQ v Q H F H V V D U LO\ P R YH V W K H H F R Q R P \ IU R P D V LW X D W LR Q ZK H U H
,7
0

:

v

.
2

:

!
+0
:

+
2

:

! �

W R R Q H ZK H U H
+
0

:

+
2

:

! � !
,7
0

:

v

.
2

:

� + H U H W K H S D U W LF X OD U S D U D P H W H U L] D W LR Q R I W H F K Q R OR J LH V

J LYH Q E \ ( TX D W LR Q V � � � D Q G � � � D U H K H OS IX O V LQ F H W K H \ U H G X F H W K H D E R YH V W D W H P H Q W

W R V K R ZLQ J W K D W � IR U D V X r F LH Q W O\ OD U J H LQ F U H D V H LQ v� ZH Q H F H V V D U LO\ P R YH IU R P D

V LW X D W LR Q ZK H U H
�

v
Z

U.

�� ! �

y
W R R Q H ZK H U H � !

�

v
Z

U.

�� � $ OW K R X J K ZH K D YH S U R YH Q W K LV

W K LU G H OH P H Q W R Q O\ IR U D S D U W LF X OD U S D U D P H W H U L] D W LR Q � ZH Q H YH U W K H OH V V E H OLH YH W K D W W K H

LQ V LJ K W LV P R U H J H Q H U D O� 7K H D U J X P H Q W LV D V IR OOR ZV � ,Q W K H S U H �LQ IR U P D W LR Q U H YR OX W LR Q

S H U LR G � ZK H Q W K H U H OD W LYH S U LF H R I F R P S X W H U E D V H G F D S LW D O LV K LJ K � v OR Z� � W K H F D S LW D O

F R V W S H U X Q LW R I R X W S X W S U R G X F H G X V LQ J W K H P R G H U Q W H F K Q R OR J \ ZLOO P R V W OLNH O\ E H

K LJ K � ,Q W K LV F D V H � W K H ID F W R U LQ W H Q V LW \ F R Q G LW LR Q
,7
0

:

v

.
2

:

!
+0
:

+
2

:

! � LV OLNH O\ V D W LV p H G

ZLW K W K H D V V R F LD W H G F R P S D U D W LYH V W D W LF LP S OLH G E \ / H P P D � $ D Q G � % � ,Q F R Q W U D V W �

D IW H U W K H LQ IR U P D W LR Q U H YR OX W LR Q � ZK H Q W K H F R V W R I F R P S X W H U E D V H G F D S LW D O K D V ID OOH Q

G U D V W LF D OO\� W K H F D S LW D O F R V W S H U X Q LW R I R X W S X W S U R G X F H G X V LQ J W K H P R G H U Q W H F K Q R OR J \

LV OLNH O\ W R E H OR Z� ,Q W K LV F D V H � W K H ID F W R U LQ W H Q V LW \ F R Q G LW LR Q V
+
0

:

+2
:

! � !
,7
0

:

v

.2
:

D U H

OLNH O\ W R E H V D W LV p H G LP S O\LQ J W K H F R P S D U D W LYH V W D W LF U H V X OW V V W D W H G LQ / H P P D � $ D Q G

� % � ,Q R W K H U ZR U G V � D G U D V W LF ID OO LQ W K H F R V W R I F R P S X W H U E D V H G F D S LW D O LV OLNH O\ W R

F D X V H D ID F W R U U H YH U V D O R I W K H W \S H ZK H U H F D S LW D O F R V W V ZH U H LQ LW LD OO\ U H OD W LYH O\ K LJ K

IR U W K H P R G H U Q YH U V X V R OG H U W H F K Q R OR J \ E X W E H F R P H U H OD W LYH O\ OR Z R YH U W LP H � 7K X V �

R YH U W LP H W K H V NLOO E LD V H G D V S H F W R I W K H P R G H U Q W H F K Q R OR J \ E H F R P H V G R P LQ D Q W � 2X U

D S S U R D F K K D V E H H Q W R V K R Z W K LV LQ W X LW LR Q LV LQ H oH F W H Q W LU H O\ YH U Lp H G IR U W K H V LP S OH

D Q G W U D F W D E OH F D V H ZK H U H W K H W H F K Q R OR J LH V V D W LV I\ ( TX D W LR Q V � � � D Q G � � � � ��

��,Q D GH H S VH QVH � WKH UH LV QR WKLQJ WKH R UH WLF D OO\ QH Z LQ R XU D SSUR D F K VLQF H Z H D UH VLPSO\ LOOXVWUD WLQJ KR Z

D ID F WR U UH Y H UVD O F D Q F D XVH GUD VWLF F KD QJ H V LQ WKH IXQF WLR QLQJ R I D Q H F R QR P\ � Z KLF K LV D UD WKH U Z H OO N QR Z Q

SKH QR PH QD IR U WUD GH WKH R ULVWV� + R Z H Y H U� LQ D Q D SSOLH G VH QVH � Z KD W LV QH Z LQ WKLV SD SH U LV WKD W Z H D UH

VKR Z LQJ Z K\ WKH UH GXF WLR Q LQ F R PSXWH U ED VH G F D SLWD O F D Q� LQ D QG R I LWVH OI� F D XVH D ID F WR U UH Y H UVD O WKD W LV

SUH F LVH O\ R I D W\ SH Z KLF K F D Q D F F R XQW IR U PD Q\ R I WKH R EVH UY H G GLoH UH QF H V LQ H F R QR PLF SH UIR UPD QF H D F UR VV

F R XQWULH V�

��



��� 5HODWHG /LWHU DWXU H

7K H U H D U H W ZR P D LQ V W U D Q G V R I OLW H U D W X U H U H OD W H G W R W K LV S D S H U � 2Q W K H R Q H K D Q G � W K H U H

LV W K H OLW H U D W X U H D LP H G D W H [S OD LQ LQ J U H F H Q W F K D Q J H V LQ W K H ZD J H V W U X F W X U H � ( [D P S OH �

. D W ] D Q G 0X U S K \ � � � � � � � % R X Q G 	 -R K Q V W R Q � � � � � � � $ F H P R J OX � � � � � �� � � � % H D X G U \ 	

*U H H Q � � � � � �� � � � � �&D V H OOL � � � � � � � + H F NP D Q � / R F NQ H U � 7D E H U � � � � � � � � 7K LV OLW H U D W X U H

K D V IR F X V H G S U LP D U LO\ R Q H [S OD LQ LQ J W K H R E V H U YH G LQ F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q

LQ W K H 8 6 � 2Q W K H R W K H U K D Q G � W K H U H LV W K H OLW H U D W X U H ZK LF K H [D P LQ H V K R Z U H G X F W LR Q V

LQ W K H F R V W R I F R P S X W H U V � R U H TX LS P H Q W P R U H J H Q H U D OO\� F D Q H [S OD LQ D V H W R I U H F H Q W

S K H Q R P H Q D � ( [� *U H H Q ZR R G 	 < R U X NR J OX � � � � � � � *U H H Q ZR R G � + H U F R ZLW ] D Q G . U X V H OO

� � � � � � � *U H H Q ZR R G 	 -R YD Q R YLF � � � � � � � . U X V H OO� 2K D Q LD Q � 5 LR V �5 X OO D Q G 9 LR OD Q W H

� � � � � � � � ,Q S D U W LF X OD U � W K H S D S H U E \ . U X V H OO� 2K D Q LD Q � 5 LR V �5 X OO D Q G 9 LR OD Q W H � � � � � �

E U LG J H V W K H V H W ZR OLW H U D W X U H V E \ H [D P LQ LQ J W K H H [W H Q W W R ZK LF K W K H G H F U H D V H LQ W K H

F R V W R I H TX LS P H Q W � G X H W R F D S LW D O V NLOO�F R P S OH P H Q W D U LW \� F D Q D F F R X Q W IR U W K H LQ F U H D V H G

U H W X U Q V W R H G X F D W LR Q R E V H U YH G LQ W K H 8 6 � 6 LQ F H W K LV OD W H U S D S H U LV P R V W F OR V H O\ U H OD W H G

W R R X U G LV F X V V LR Q � D Q G E H F D X V H LW H P S K D V L] H V H oH F W V W K D W P D \ D S S H D U R S S R V LW H W R W K R V H

LP S OLH G K H U H � ZH ZD Q W W R K LJ K OLJ K W W K H V LP LOD U LW LH V D Q G G LoH U H Q F H V E H W ZH H Q W K H W ZR

D S S U R D F K H V � ,W V K R X OG E H LP P H G LD W H O\ Q R W H G W K D W W K H S D S H U E \ . U X V H OO 	 D O� G R H V

Q R W D G G U H V V W K H V D P H LV V X H D V W K H R Q H H P S K D V L] H G K H U H � D Q G W K H U H IR U H D F R P S D U LV R Q

LV Q R W V W U D LJ K W IR U ZD U G �

7K H P D LQ V LP LOD U LW LH V E H W ZH H Q R X U P R G H O D Q G W K D W R I . U X V H OO H W D O� LQ YR OYH W K H ID F �

W R U H Q YLU R Q P H Q W � ,Q S D U W LF X OD U � E R W K S D S H U V X V H W K H V D P H IR X U ID F W R U V R I S U R G X F W LR Q �

D Q G E R W K D S S U R D F K H V D V V X P H W K D W F R P S X W H U E D V H G F D S LW D O LV F R P S OH P H Q W D U \ W R V NLOOH G

OD E R X U � )X U W K H U P R U H � W K H U H OD W LYH F R V W E H W ZH H Q W K H W ZR W \S H V R I F D S LW D O LV W U H D W H G D V

D Q H [R J H Q R X V YD U LD E OH � 7K H P D LQ G LoH U H Q F H V E H W ZH H Q W K H W ZR P R G H OLQ J D S S U R D F K H V

LQ YR OYH G LoH U H Q F H V LQ W K H V S H F Lp F D W LR Q R I ID F W R U V X S S O\ G H F LV LR Q V � D Q G G LoH U H Q F H V LQ W K H

V S H F Lp F D W LR Q R I W K H D J J U H J D W H W H F K Q R OR J \� $ OW K R X J K W K H G LoH U H Q F H V LQ W K H V S H F Lp F D W LR Q

R I ID F W R U V X S S OLH V K D V E H D U LQ J R Q W K H LV V X H D W K D Q G � ZH W K LQ N W K D W W K H P R V W LP S R U W D Q W

��



D Q G U H OH YD Q W G LoH U H Q F H LQ YR OYH V W K H V S H F Lp F D W LR Q R I W K H D J J U H J D W H W H F K Q R OR J \� + H Q F H

ZH ZLOO IR F X V R Q F OD U LI\LQ J K R Z R X U U H V X OW V ZR X OG E H G LoH U H Q W LI ZH D G R S W H G . U X V H OO

D Q G D O
V V S H F Lp F D W LR Q R I D J J U H J D W H W H F K Q R OR J \ D V R S S R V H G W R R X U D S S U R D F K ZK H U H W K H

D J J U H J D W H W H F K Q R OR J \ LV G H W H U P LQ H G H Q G R J H Q R X V O\ LQ U H V S R Q V H W R p U P V 
 R S W LP D O F K R LF H

R I W H F K Q LTX H V � )X U W K H U P R U H � ZH ZLOO LQ G LF D W H K R Z W K H W ZR D S S U R D F K H V F D Q E H G LoH U �

H Q W LD W H G H P S LU LF D OO\� )R U H D V H R I S U H V H Q W D W LR Q � ZH ZLOO P D LQ W D LQ R X U Q R W D W LR Q D Q G

X V H W K H S U R G X F W LR Q IX Q F W LR Q )$ � .� ,7�+�/ �  .o�+o� � D,7 � � � b D� /� �bo�bo� D V

U H S U H V H Q W D W LYH R I W K D W X V H G E \ . U X V H OO D Q G D O����

/ H W X V p U V W H P S K D V L] H W K D W LQ R X U P R G H O W K H U H LV D ZH OO G H p Q H G D J J U H J D W H S U R G X F �

W LR Q IX Q F W LR Q W K D W F D Q E H F R P S D U H G ZLW K W K H R Q H X V H G LQ . U X V H OO D Q G D O�� ,Q H oH F W � W K H

D J J U H J D W H S U R G X F W LR Q LV R X U P R G H O LV V LP S O\ W K H H Q YH OR S H IX Q F W LR Q ) � .�,7�+�/� G H �

p Q H G E \ ) � .� ,7�+�/ �  P D [+2 �+0 )2 � .�+2� /� �)0 � ,7�+0 � V �W � +0 �+2  

+� + R ZH YH U � LW LV Q R W YH U \ LOOX P LQ D W LQ J W R F R P S D U H )$ � .�,7�+�/� G LU H F W O\ ZLW K

) � .� ,7�+�/ � � ,Q V W H D G � ZK D W LV LQ W H U H V W LQ J LV W R F R P S D U H W K H LP S OLF D W LR Q V R I H D F K

R I W K H V H W ZR D J J U H J D W H S U R G X F W LR Q IX Q F W LR Q V IR U W K H U H OD W LR Q V K LS E H W ZH H Q W K H U H W X U Q

W R H G X F D W LR Q D Q G W K H D J J U H J D W H F D S LW D O V W R F N� G H p Q H G D V a.  . � ,7
v
� V LQ F H LW LV

W K H D J J U H J D W H F D S LW D O V W R F N ZK LF K LV D oH F W H G E \ S R S X OD W LR Q J U R ZW K � 7R W K LV H Q G �

OH W X V G H p Q H a)$ � a.�+�/� v � D V W K H H Q YH OR S H IX Q F W LR Q J LYH Q E \ P D [)$ � .� ,7�+�/�

V �W � a.  . � ,7
v
� D Q G OH W a) � a.�+�/� v � E H G H p Q H G LQ D V LP LOD U ID V K LR Q � 7K H V H W ZR

Q H Z S U R G X F W LR Q IX Q F W LR Q V � ZK LF K D U H J LYH Q E H OR Z� D U H V LP S O\ W K H D J J U H J D W H S U R G X F �

W LR Q IX Q F W LR Q V G H p Q H G R YH U W K H D J J U H J D W H F D S LW D O V W R F N� D V V X P LQ J W K D W W K H D J J U H J D W H

F D S LW D O V W R F N LV H r F LH Q W O\ D OOR F D W H G E H W ZH H Q W U D G LW LR Q D O F D S LW D O D Q G F R P S X W H U E D V H G

F D S LW D O� 6 LQ F H E R W K P R G H OV D V V X P H W K D W F D S LW D O LV H r F LH Q W O\ D OOR F D W H G � W K H V H W ZR

U H G X F H G IR U P S U R G X F W LR Q IX Q F W LR Q V D U H U H OH YD Q W D J J U H J D W H S U R G X F W LR Q IX Q F W LR Q V � ��

�� 7 KLV LV D VSH F LD O F D VH R I WKH SUR GXF WLR Q IXQF WLR Q VSH F LpH G LQ . UXVH OO D QG D O� :H F KR R VH WKLV VSH F LD O F D VH
VLQF H LW D OOR Z V WR PD N H WKH F R PSD ULVR Q PR VW H D VLO\ �

�� 7 KH VH IXQF WLR QV D UH F R QY H [ D QG KH QF H D Q LQF UH D VH LQ D ID F WR U QH F H VVD ULO\ UH GXF H V LW R Z Q PD UJ LQD O SUR GXF W�

) XUWKH UPR UH � VLQF H WKH VH IXQF WLR Q VD WLVI\ & 56� WKH LU GH ULY D WLY H V R QO\ GH SH QG WKH UD WLR V
a.

/
D QG +

/
� 1 R WH WKD W

Z H R QO\ UH SR UW WKH VSH F LpF D WLR Q R I WKH IXQF WLR Q a) � a.�+�/� v� IR U ID F WR U SUR pOH V Z KH UH ER WK WH F KQR OR J LH V D UH
LQ XVH D QG Z KH UH D OO ID F WR U SULF H V D UH SR VLWLY H �

��



a)$ � a.�+�/� v �  /� �
v � � b o� b o� �

� b o�

� �bo�bo� �
o�

� � b o� � � � b D�
� o�

+

/

o�

� � � bD�
a.

/
�
D

v
� �bo� �

a) � a.�+�/� v �  /� y
+

/
�
� � b y� y

� v
� � � b y� �

y�

� v�
�
a.

/
b

y+

v/
� �� �

: H F D Q Q R Z F R P S D U H W K H LP S OLF D W LR Q R I H D F K P R G H O IR U W K H U H W X U Q V W R H G X F D W LR Q �
U+

Z
� D V J LYH Q E \ W K H U D W LR R I P D U J LQ D O S U R G X F W V � )R U W K H V S H F Lp F D W LR Q X V H G E \ . U X V H OO

D Q G D O�� W K H U H OD W LR Q V K LS E H W ZH H Q U H W X U Q V W R H G X F D W LR Q D Q G ID F W R U X V H LV J LYH Q E \�

U+

Z
 
a)$

+
� a.�+�/� v �

a)$
/
� a.�+�/� v �

 �
v � � b D� o�

D� � b o� �
�
a.

+
�

o�

� � b o� �

/

+

$ V F D Q E H V H H Q � ZLW K W K H V S H F Lp F D W LR Q X V H G E \ . U X V H OO D Q G D O�� D Q LQ F U H D V H LQ
a.

+

� K R OG LQ J O

+
p [H G � LV D OZD \V D V V R F LD W H G ZLW K D Q LQ F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q �

H YH Q W K R X J K W K H \ MX V W LI\ R Q O\ W K H D V V X P S W LR Q W K D W ,7 F D S LW D O LQ F U H D V H V W K H U H W X U Q V W R

V NLOO� ,Q F R Q W U D V W � LQ R X U P R G H O W K H V LJ Q V R I
#
U+

Z

#
a.

+

F K D Q J H V G H S H Q G LQ J R Q ZK H W K H U ZH D U H

LQ W K H S U H R U S R V W LQ IR U P D W LR Q U H YR OX W LR Q H U D � ,Q H oH F W � W K H V LJ Q V R I
#
U
+

Z

#
a.

+

LQ R X U P R G H O

LV G LU H F W O\ U H OD W H G W R ZK H W K H U R U Q R W W K H F D S LW D O F R V W D V V R F LD W H G ZLW K W K H P R G H U Q � V NLOO

E LD V H G � W H F K Q R OR J \ LV U H OD W LYH O\ K LJ K � ,Q S D U W LF X OD U � LQ W K H S U H �LQ IR U P D W LR Q U H YR OX W LR Q

H U D � W K H V LJ Q R I
#
U
+

Z

#
a.

+

LV S R V LW LYH ZK LF K LV ZK \ / H P P D � $ V W D W H V W K D W F R X Q W U LH V ZLW K K LJ K

S R S X OD W LR Q J U R ZW K � ZK LF K K D YH OR ZH U U D W LR V R I
a.

+
� D U H D V V R F LD W H G ZLW K OR ZH U U H W X U Q V W R

H G X F D W LR Q � + R ZH YH U � W K H R S S R V LW H LV W U X H LQ W K H S R V W �LQ IR U P D W LR Q U H YR OX W LR Q H U D � W K D W

LV � LQ W K H S R V W �LQ IR U P D W LR Q U H YR OX W LR Q H U D R I R X U P R G H O
#
U+

Z

#
a.

+

LV Q H J D W LYH D Q G K H Q F H K LJ K

S R S X OD W LR Q J U R ZW K H F R Q R P LH V D U H S U H G LF W H G W R H [K LE LW J U H D W H U U H W X U Q V W R H G X F D W LR Q �

,W LV W K LV H oH F W ZK LF K LV F H Q W U D O W R R X U P H F K D Q LV P � ,Q S D U W LF X OD U � W K H U H D V R Q ZH

R E W D LQ W K H F R P S D U D W LYH V W D W LF V J LYH Q LQ 3 U R S R V LW LR Q V � D Q G � LV W K D W � E \ D G R S W LQ J

D IU D P H ZR U N ZLW K H Q G R J H Q R X V W H F K Q R OR J LF D O F K R LF H � ZH D U H D OOR ZLQ J W K H S D W W H U Q R I

ID F W R U V X E V W LW X W LR Q W R E H G H W H U P LQ H G H Q G R J H Q R X V O\ D Q G W K H U H E \ F K D Q J H LQ U H V S R Q V H W R

��



W K H LQ IR U P D W LR Q U H YR OX W LR Q � 2E YLR X V O\� LW LV D Q H P S LU LF D O LV V X H ZK H W K H U � LQ W K H S R V W

LQ IR U P D W LR Q U H YR OX W LR Q H U D � D Q LQ F U H D V H LQ W K H D J J U H J D W H F D S LW D O V W R F N LV D V V R F LD W H G

ZLW K D Q LQ F U H D V H R U D G H F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q � ,W LV LQ W H U H V W LQ J W R Q R W H W K D W

)OX J D Q G + H U F R ZLW ] � � � � � � p Q G � D V D V V X P H G LQ R X U IU D P H ZR U N� W K D W G LoH U H Q W W \S H V R I

LQ YH V W P H Q W V K D YH R S S R V LW H H oH F W V R Q W K H G H P D Q G IR U V NLOOH G OD E R X U � ,Q H oH F W � )OX J D Q G

+ H U F R ZLW ] � � � � � � U H S R U W W K D W H TX LS P H Q W LQ YH V W P H Q W V LQ F U H D V H W K H U H OD W LYH G H P D Q G IR U

V NLOOH G ZR U NH U V ZK LOH R W K H U LQ YH V W P H Q W V U H G X F H W K LV U H OD W LYH G H P D Q G � 0R U H R YH U � W K H

F U R V V �F R X Q W U \ H YLG H Q F H S U H V H Q W H G LQ % H D X G U \ 	 *U H H Q � � � � � �� � � � � S U R YLG H V V X S S R U W

IR U W K H YLH Z W K D W � LQ D J J U H J D W H � LQ F U H D V H V LQ F D S LW D O LQ W H Q V LW \ D U H D V V R F LD W H G ZLW K D

G H F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q R YH U W K H S H U LR G R I LQ W H U H V W � D V R S S R V H G W R D Q

LQ F U H D V H D V D V V X P H G LQ . U X V H OO D Q G D O��

� 6RPH ( PSLU LFDO ( YLGHQFH

3 U R S R V LW LR Q V � D Q G � V X P P D U L] H W K H LP S OLF D W LR Q V R I R X U P R G H O LQ W H U P V R I K R Z F U R V V �

F R X Q W U \ G LoH U H Q F H V LQ S R S X OD W LR Q J U R ZW K W U D Q V OD W H LQ W R G LoH U H Q F H V LQ ZD J H D Q G H P �

S OR \P H Q W J U R ZW K D U LV LQ J R YH U W K H F R X U V H R I W K H LQ IR U P D W LR Q U H YR OX W LR Q � 7K H P H D Q V

ZH F K R R V H W R H [D P LQ H W K H V H LP S OLF D W LR Q V LV W R p U V W S H U IR U P D F D V H V W X G \ E D V H G R Q R E �

V H U YH G G H YH OR S P H Q W V LQ : H V W *H U P D Q \� W K H 8 Q LW H G . LQ J G R P D Q G W K H 8 Q LW H G 6 W D W H V

V LQ F H W K H P LG V H YH Q W LH V � D Q G W K H Q W R OR R N P R U H ZLG H O\ D W W K H H oH F W V R I S R S X OD W LR Q

J U R ZW K LQ D E U R D G H U V H W R I LQ G X V W U LD OL] H G F R X Q W U LH V � 7K H p U V W D S S U R D F K K D V W K H D G �

YD Q W D J H W K D W ZH F D Q X V H LQ G LYLG X D O OH YH O G D W D W R F R Q V W U X F W ZD J H YD U LD E OH V W K D W D U H

P R U H U H OLD E OH D Q G F OR V H O\ U H OD W H G W R W K H W K H R U \� ZK LOH W K H V H F R Q G D S S U R D F K K D V W K H

D G YD Q W D J H R I K LJ K OLJ K W LQ J S D W W H U Q V D F U R V V D ZLG H U V H W R I F R X Q W U LH V � D OE H LW ZLW K OH V V

D S S U R S U LD W H G D W D �

5 H F D OO W K D W W K H NH \ F R P P R Q IR U F H LQ R X U P R G H O LV W K H G H F OLQ H LQ W K H F R V W R I X V LQ J

F R P S X W H U E D V H G W H F K Q R OR J \� ,W LV W K H LQ W H U D F W LR Q R I W K LV IR U F H ZLW K G LoH U H Q F H V LQ S R S X �

OD W LR Q J U R ZW K U D W H V W K D W ZH E H OLH YH H [S OD LQ V P D Q \ R I W K H G LoH U H Q F H V LQ U H F H Q W H F R Q R P LF

��



S H U IR U P D Q F H D F U R V V LQ G X V W U LD OL] H G F R X Q W U LH V � 7R S U R YLG H D V H Q V H R I W K H LP S R U W D Q F H R I

W K H ID OO LQ W K H S U LF H R I LQ IR U P D W LR Q W H F K Q R OR J \� ZH S OR W -R U J H Q V H Q D Q G 6 W LU R K � � � � � � 
V

V H U LH V R Q W K H S U LF H R I LQ YH V W P H Q W LQ F R P S X W H U V LQ W K H 8 6 LQ )LJ X U H � � 7K LV V H U LH V LV

W K H U H V X OW R I W K H LU H [W H Q V LYH ZR U N X V LQ J V S H F Lp F F D W H J R U LH V R I F D S LW D O LQ YH V W P H Q W � ��

7K H S OR W F R Q YH \V W K H G U D P D W LF G H F OLQ H LQ W K H S U LF H R I F R P S X W H U V � 7K H U H LV F OH D U O\ D

� U H YR OX W LR Q � LQ W K H S U LF H W R p U P V R I LQ YH V W LQ J LQ F R P S X W H U V R YH U W K LV S H U LR G �

��� $ &DVH 6WXG\ RI :HVW *HU PDQ\� WKH 8QLWHG .LQJGRP DQG WKH 8QLWHG

6WDWHV

7K H R E MH F W R I W K LV V H F W LR Q LV W R H [D P LQ H W K H H YR OX W LR Q R YH U U H F H Q W K LV W R U \ R I D V H W

R I H F R Q R P LF YD U LD E OH V ^ ZK H U H H D F K LV D Q H P S LU LF D O F R X Q W H U S D U W W R W K R V H V W D W H G LQ

3 U R S R V LW LR Q � D Q G � ^ IR U W K U H H P D MR U LQ G X V W U LD OL] H G F R X Q W U LH V � W K H 8 6 � � IR U P H U ZH V W �

*H U P D Q \ D Q G W K H 8 . � �� 2X U LQ W H U H V W LQ W K H V H W K U H H F R X Q W U LH V LV W K D W W K H \ S U R YLG H D

J R R G S OD W IR U P R Q ZK LF K W R F R P S D U H W K H U H OH YD Q F H R I R X U W K H R U \ W R D V W \OL] H G LQ V W LW X �

W LR Q D O H [S OD Q D W LR Q � 5 H F D OO W K D W W K H V W D Q G D U G LQ V W LW X W LR Q D O H [S OD Q D W LR Q V IR U G LoH U H Q F H V

D F U R V V F R X Q W U LH V D U J X H W K D W G H YH OR S H G F R X Q W U LH V K D YH ID F H V LP LOD U X Q G H U O\LQ J W H F K Q R �

OR J LF D O F K D Q J H V R YH U W K H U H F H Q W S H U LR G E X W W K D W G LoH U LQ J LQ V W LW X W LR Q V K D YH W U D Q V OD W H G

W K H V H LQ W R G LoH U H Q W S D W W H U Q V IR U OD E R X U P D U NH W R X W F R P H V �

7R E H J LQ � LQ 7D E OH � ZH U H S R U W D YH U D J H S R S X OD W LR Q J U R ZW K IR U W K H V H W K U H H F R X Q W U LH V

R YH U W K H S H U LR G � � � � �� � � $ V F D Q E H V H H Q � W U H Q G S R S X OD W LR Q J U R ZW K LQ W K H 8 . D Q G

LQ : H V W �*H U P D Q \ ZH U H U D W K H U V LP LOD U IU R P W K H V L[W LH V W R W K H Q LQ H W LH V � D Q G D U H D J D LQ

��-R UJ H QVH Q D QG 6WLUR K XVH %($ GD WD � F R PELQLQJ LQY H VWPH QW GD WD R Q PD LQIUD PH F R PSXWH UV� SH UVR QD O
F R PSXWH UV� GLUH F W D F F H VV VWR UD J H GH Y LF H V� SULQWH U� WH UPLQD OV� WD SH GULY H V� D QG VWR UD J H GH Y LF H V LQWR D VLQJ OH
� F R PSXWH U� VH ULH V� 7 KH \ XVH WKH %($ H VWLPD WH G SULF H LQGLF H V Z KLF K KR OG WKH T XD OLW\ R I WKLV H T XLSPH QW
F R QVWD QW�

��,Q %H D XGU\ D QG *UH H Q �� � � � �� Z H SUR SR VH D QG LPSOH PH QW �XVLQJ 8 6 D QG *H UPD Q GD WD � D PR UH VWUXF WXUD O
D SSUR D F K WR H Y D OXD WLQJ D PR GH O Z KLF K KD V SUR SH UWLH V D N LQ WR WKR VH XVH G WR GH ULY H LQ /H PPD � $ � ,Q WKLV
VH QVH � WKH H Y LGH QF H SUH VH QWH G LQ %H D XGU\ D QG *UH H Q �� � � � � VKR XOG EH Y LH Z H G D V F R PSOH PH QWD U\ WR WKD W
SUH VH QWH G KH UH � ,Q SD UWLF XOD U� WKH UH D GH U LQWH UH VWH G LQ D PR UH IR UPD O PH D QV R I H Y D OXD WLQJ H OH PH QWV R I WKH
F XUUH QW WKH R U\ VKR XOG UH IH U WR WKD W SD SH U�

��



7DEOH �� $QQXDO 3RSXODWLRQ *URZWK ���

: � *H U P D Q \ 8 Q LW H G . LQ J G R P 8 Q LW H G 6 W D W H V

� � � � �� � � �� � � �� � � ��

� � � � �� � � �� � � �� � � ��

� � � � �� � � �� � e���b��� � �� � � ��

U D W K H U V LP LOD U V LQ F H *H U P D Q X Q Lp F D W LR Q � : H R P LW W K H � � �� � S H U LR G IR U : H V W *H U P D Q \

IU R P R X U F D OF X OD W LR Q V R I S R S X OD W LR Q J U R ZW K V LQ F H LW U H S U H V H Q W V D R Q H W LP H MX P S LQ

S R S X OD W LR Q � D V R S S R V H G W R D F K D Q J H LQ W U H Q G S R S X OD W LR Q J U R ZW K � ,Q F R Q W U D V W � W K H

W U H Q G U D W H R I S R S X OD W LR Q J U R ZW K LQ W K H 8 6 ZD V R I W K H R U G H U R I � W R � W LP H V J U H D W H U R YH U

W K LV S H U LR G � + H Q F H � R X U W K H R U \ ZR X OG S U H G LF W W K D W ZD J H D Q G H P S OR \P H Q W R X W F R P H V

IR U *H U P D Q \ D Q G W K H 8 . V K R X OG E H TX LW H V LP LOD U W R H D F K R W K H U E X W V \V W H P D W LF D OO\

G LoH U H Q W IU R P W K H 8 6 � ,Q F R P S D U LV R Q � W K H LQ V W LW X W LR Q D O YLH Z V X J J H V W V W K D W W K H 8 6 D Q G

W K H 8 . H [S H U LH Q F H V V K R X OG K D YH E H H Q P R U H V LP LOD U R YH U W K H S H U LR G � V LQ F H W K H \ K D YH

P R U H q H [LE OH LQ V W LW X W LR Q V � ZK H U H D V W K H *H U P D Q H [S H U LH Q F H V K R X OG E H W K H R X W OLH U �

2X U F K R LF H R I W K H W LP H S H U LR G R YH U ZK LF K W R F R P S D U H OD E R X U P D U NH W R X W F R P H V

IR U W K H V H W K U H H F R X Q W U LH V LV G U LYH Q E \ E R W K W K H R U \ D Q G G D W D D YD LOD E LOLW \� 2Q W K H R Q H

K D Q G � W K H W K H R U \ K D V S U H G LF W LR Q V IR U F U R V V �F R X Q W U \ G LoH U H Q F H V LQ F K D Q J H V LQ H F R Q R P LF

R X W F R P H V � ZK H U H W K H F K D Q J H V K R X OG E H P H D V X U H G IU R P D S R LQ W LQ W LP H MX V W E H IR U H

W K H P D V V D oR U G D E LOLW \ R I F R P S X W H U V D Q G H Q G LQ J D W D S R LQ W LQ W LP H V X r F LH Q W O\ G LV W D Q W

W R D OOR Z p U P V D Q G LQ G LYLG X D OV W R D G MX V W � 7K H U H IR U H � D Q D S S U R S U LD W H V W D U W LQ J S R LQ W

D S S H D U V W R E H V R P H ZK H U H D U R X Q G W K H P LG V H YH Q W LH V � V LQ F H W K H p U V W X V H U �IU LH Q G O\ F R P �

S X W H U � W K H $ S S OH � ZD V LQ W U R G X F H G LQ � � � � D Q G LW ZD V P D G H ZLG H O\ D YD LOD E OH LQ P R V W

LQ G X V W U LD OL] H G F R X Q W U LH V ZLW K LQ D IH Z \H D U V � *U H H Q ZR R G D Q G < R U X NR J OX � � � � � � V X J J H V W

� � � � D V W K H U H OH YD Q W E U H D N \H D U � 7K H E H V W H Q G S R LQ W LV S U R E D E O\ D V F OR V H D V S R V V LE OH

W R W K H S U H V H Q W � 2Q W K H R W K H U K D Q G � ZH D U H U H V W U LF W H G E \ G D W D ZK LF K ZLOO Q R W D OZD \V

D OOR Z X V W R V W D U W D V H D U O\ D V ZH ZLV K �

��



: H E H J LQ E \ S R U W U D \LQ J P R YH P H Q W V LQ W K H ZD J H V W U X F W X U H LQ W K H W K U H H F R X Q W U LH V ���

5 H F D OO W K D W LQ W H U P V R I ZD J H V � W K H W K H R U \ K D V LP S OLF D W LR Q V IR U P R YH P H Q W V LQ E R W K W K H

S U LF H R I X Q V NLOOH G OD E R X U D V ZH OO D V W K H U H W X U Q V W R H G X F D W LR Q � 6 X F K P R YH P H Q W V LQ W K H

V W U X F W X U H R I ZD J H V F D Q E H F D S W X U H G E \ H V W LP D W LQ J OLQ H D U � OR J � ZD J H �H G X F D W LR Q S U R p OH V �

ZK H U H P R YH P H Q W V LQ W K H LQ W H U F H S W F D S W X U H P R YH P H Q W V W K H S U LF H R I X Q V NLOOH G OD E R X U �

ZK LOH P R YH P H Q W V LQ W K H V OR S H F D S W X U H V P R YH P H Q W V LQ W K H U H W X U Q V W R H G X F D W LR Q ���

6 LQ F H W K H 8 . D Q G *H U P D Q \ K D YH V LP LOD U U D W H V R I W U H Q G S R S X OD W LR Q J U R ZW K � W K H W K H R U \

LP S OLH V W K D W W K H 8 . D Q G *H U P D Q \ V K R X OG H [K LE LW V LP LOD U S D W W H U Q V IR U F K D Q J H V LQ E R W K

W K H LQ W H U F H S W V D Q G V OR S H V R I � OR J � ZD J H �H G X F D W LR Q S U R p OH V � ZK LOH W K H 8 6 V K R X OG H [K LE LW

D S R R U H U S H U IR U P D Q F H LQ W H U P V R I F K D Q J H V LQ W K H LQ W H U F H S W R I W K H V H S U R p OH V D Q G D

J U H D W H U LQ F U H D V H LQ W K H V OR S H �

: H R E W D LQ U H OH YD Q W G D W D � K R X U O\ ZD J H V � H G X F D W LR Q OH YH OV � J H Q G H U � H W F � IR U W K H 8 6

IU R P W K H 3 D Q H O 6 W X G \ R Q ,Q F R P H ' \Q D P LF V � 3 6 ,' � D Q G IR U *H U P D Q \ IU R P W K H *H U P D Q

6 R F LR �( F R Q R P LF 3 D Q H O � *6 2( 3 � � % R W K D U H S D Q H O G D W D V H W V LQ ZK LF K D V H W R I ID P LOLH V

D Q G W K H LU R o�V K R R W V D U H IR OOR ZH G D F U R V V W LP H � : H P D NH X V H R I D Q ( TX LYD OH Q F H )LOH

F R Q V W U X F W H G E \ *6 2( 3 U H V H D U F K H U V ZK LF K S U R YLG H V F R P S D U D E OH G D W D F R Q V W U X F W V IU R P

W K H 3 6 ,' D Q G W K H *6 2( 3 � �� 7K H 3 6 ,' G D W D LQ W K H H TX LYD OH Q F H p OH LV D YD LOD E OH IU R P

� � � � W R � � � � � ZK LOH W K H *6 2( 3 G D W D LV D YD LOD E OH IU R P � � � � W R � � � � � ��

7K H 8 . G D W D ZH X V H F R P H V IU R P *H Q H U D O + R X V H K R OG 6 X U YH \ � *+ 6 � IR U W K H \H D U V

� � � � W R � � � � � �� 7K H *+ 6 LV D U H S U H V H Q W D W LYH V X U YH \ R I LQ G LYLG X D OV LQ ( Q J OD Q G �

6 F R W OD Q G D Q G : D OH V � ,W LV E D V H G R Q D V X U YH \ R I E H W ZH H Q W H Q D Q G W ZH OYH W K R X V D Q G

�� 7 KUR XJ KR XW R XU GLVF XVVLR Q� Z H IR F XV R Q WKH IR UPH U :H VW *H UPD Q\ ER WK EH IR UH D QG D IWH U UH XQLpF D WLR Q�
7 KLV D OOR Z V XV WR PD N H PR UH F R QVLVWH QW D F UR VV WLPH F R PSD ULVR QV�

��,I Z D J H V D UH H T XD O WR Z � U+K� WKH OR J Z D J H V D UH D SSUR [ LPD WH O\ H T XD O WR ORJ�Z� � U+

Z
K� KH QF H WKH

LQWH UF H SWV IUR P H VWLPD WLQJ OR J �Z D J H H GXF D WLR Q SUR pOH V F D SWXUH F KD QJ H V LQ WKH SULF H R I XQVN LOOH G OD ER XU Z KLOH
F KD QJ H LQ WKH VOR SH F D SWXUH F KD QJ H V LQ WKH UH WXUQ WR H GXF D WLR Q�

�� 7 KH VH pOH V D UH F R QVWUXF WH G D QG PD LQWD LQH G E\ WKH *H UPD Q ,QVWLWXWH IR U (F R QR PLF 5H VH D UF K� 7 KH ' H �
SD UWPH QW R I 3R OLF \ $ QD O\ VLV D QG 0 D QD J H PH QW D W & R UQH OO 8 QLY H UVLW\ � D QG WKH 8 QLY H UVLW\ R I 0 LF KLJ D Q�

��:H GR QR W WD N H D GY D QWD J H R I WKH SD QH O QD WXUH R I WKH GD WD � XVLQJ LW D V D VH ULH V R I F UR VV VH F WLR QV� ,Q H D F K
F D VH � WKH GD WD D UH QR W SH UIH F WO\ UH SUH VH QWD WLY H R I WKH SR SXOD WLR Q D V D Z KR OH D QG WKH UH IR UH Z H PD N H XVH R I
Z H LJ KWV SUR Y LGH G LQ WKH GD WD VH WV LQ D OO R XU F D OF XOD WLR QV�

��:H WKD QN ' D Y LG & D UG IR U KH OSLQJ XV J H W D F F H VV WR WKH *+ 6 GD WD �

��



K R X V H K R OG V S H U \H D U D Q G LV F R Q G X F W H G F R Q W LQ X R X V O\ W K U R X J K R X W W K H \H D U � ,Q IR U P D W LR Q

LV F R OOH F W H G R Q S H U V R Q D O G H P R J U D S K LF D Q G OD E R X U P D U NH W G D W D IR U D U H V S R Q G H Q W ZLW K

V R P H D G G H G LQ IR U P D W LR Q R Q W K H K H D G R I K R X V H K R OG D Q G V S R X V H � + R ZH YH U � H G X F D W LR Q

G D W D � ZK LF K LV F H Q W U D O W R R X U D Q D O\V LV � LV F R OOH F W H G R Q O\ IR U W K H P D LQ U H V S R Q G H Q W D Q G

V R ZH IR F X V R Q W K H LU G D W D ���

)R U D OO W K U H H F R X Q W U LH V � ZH X V H G D W D IR U D OO LQ G LYLG X D OV E H W ZH H Q W K H D J H V R I � � D Q G

� � � 2X U ZD J H P H D V X U H LQ H D F K F D V H LV W K H K R X U O\ ZD J H � 7K LV LV F R Q V W U X F W H G E \ G LYLG LQ J

W R W D O D Q Q X D O OD E R X U H D U Q LQ J V E \ D Q Q X D O K R X U V R I ZR U N D V U H S R U W H G LQ W K H ( TX LYD OH Q F H

)LOH IR U W K H 8 6 D Q G *H U P D Q \� )R U W K H 8 . LW LV F R Q V W U X F W H G X V LQ J D Q Q X D O H D U Q LQ J V �

ZH H NV ZR U NH G D Q G X V X D O K R X U V S H U ZH H N YD U LD E OH V �� 7K H F R Q V W U X F W H G K R X U O\ ZD J H V

D U H G H q D W H G X V LQ J D F R X Q W U \ V S H F Lp F *' 3 G H q D W R U �

$ S R W H Q W LD O F R Q F H U Q LQ G LV F X V V LQ J ZD J H �H G X F D W LR Q S U R p OH V IR U W K H V H W K U H H F R X Q W U LH V

LV W K H F R P S D U D E LOLW \ R I \H D U V R I H G X F D W LR Q P H D V X U H V D F U R V V G D W D V H W V � )R U W K H 8 6 � W K H

\H D U V R I H G X F D W LR Q P H D V X U H LV E D V H G R Q D Q D Q V ZH U W R D TX H V W LR Q D E R X W W K H K LJ K H V W

Q X P E H U R I \H D U V R I V F K R R OLQ J F R P S OH W H G � )R U : H V W *H U P D Q \� \H D U V R I H G X F D W LR Q LV

D F R Q V W U X F W H G YD U LD E OH E D V H G R Q Q R U P V IR U YD U LR X V U H S R U W H G F R P S OH W H G OH YH OV R I H G X �

F D W LR Q � 7K H \H D U V R I V F K R R OLQ J YD U LD E OH LQ W K H ( TX LYD OH Q W )LOH F R Q W D LQ V D Q D W W H P S W

W R J H Q H U D W H D P H D V X U H W K D W LV F R P S D U D E OH W R W K H 8 6 P H D V X U H D Q G LQ F OX G H V D W W H P S W V

W R D F F R X Q W IR U H G X F D W LR Q D O F R Q W U LE X W LR Q V IU R P D S S U H Q W LF H V K LS S U R J U D P P H V � )R U W K H

8 . ZH X V H 6 F K P LG W � � � � � � 
V J H Q H U D W H G YD U LD E OH ZK LF K H V V H Q W LD OO\ H TX D OV W K H D J H W K H

LQ G LYLG X D O OH IW IX OO�W LP H H G X F D W LR Q P LQ X V � � : K LOH W K H V H D U H D W W H P S W V W R J H Q H U D W H

F R P S D U D E OH H G X F D W LR Q P H D V X U H V � W K H U H V X OW V D U H X Q G R X E W H G O\ Q R W S H U IH F W O\ F R P S D U D �

E OH � + R ZH YH U � ZH D Q D O\V H ZLW K LQ F R X Q W U \ S D W W H U Q V V H S D U D W H O\� H oH F W LYH O\ D OOR ZLQ J IR U

G LoH U H Q W ZD J H OH YH OV D Q G H G X F D W LR Q G LoH U H Q W LD OV D F U R V V F R X Q W U LH V � 2X U NH \ D V V X P S W LR Q

�� 7 KH UH D UH QR UH SR UWH G VD PSOLQJ Z H LJ KWV LQ WKH Y H UVLR Q R I WKH *+ 6 Z H XVH D QG WKXV WKH 8 . GD WD LV QR W
UH Z H LJ KWH G LQ D Q\ R I R XU H VWLPD WLR Q�

��,Q WKH *+ 6 EH IR UH � � � � � XVXD O KR XUV D UH GLY LGH G LQWR UH J XOD U D QG R Y H UWLPH KR XUV� 3OR WV R I WKH GD WD
VXJ J H VW WR XV WKD W WKH EH VW PD WF K WR WKH SR VW�� � � � *+ 6 GD WD LV F UH D WH G E\ XVLQJ R QO\ UH J XOD U WLPH KR XUV
EH IR UH � � � � �

��



LV W K D W ZH F D Q P H D Q LQ J IX OO\ F R P S D U H W LP H S D W W H U Q V LQ ZD J H OH YH OV D Q G ZD J H �H G X F D W LR Q

G LoH U H Q W LD OV D F U R V V F R X Q W U LH V H YH Q LI ZH G R Q R W U H J D U G F R P S D U LV R Q V R I W K H OH YH OV D Q G

G LoH U H Q W LD OV LQ D J LYH Q \H D U D V Q H F H V V D U LO\ YH U \ LQ IR U P D W LYH �

,Q R U G H U W R V X P P D U L] H W K H P D LQ ZD J H �H G X F D W LR Q S D W W H U Q V � ZH U H J U H V V W K H OR J R I W K H

K R X U O\ ZD J H R Q D IX OO V H W R I \H D U G X P P \ YD U LD E OH V � W K H Q X P E H U R I \H D U V R I H G X F D W LR Q �

W K H LQ W H U D F W LR Q R I H G X F D W LR Q D Q G W K H G X P P \ YD U LD E OH V � D Q G D IX OO V H W R I G X P P \ YD U L�

D E OH V F R U U H V S R Q G LQ J W R p YH \H D U D J H F D W H J R U LH V � : H U X Q W K LV U H J U H V V LR Q V H S D U D W H O\ IR U

H D F K F R X Q W U \� 7K H U H V X OW LV D V H S D U D W H ZD J H �H G X F D W LR Q S U R p OH IR U H D F K \H D U IR U H D F K

F R X Q W U \� K R OG LQ J F R Q V W D Q W F R X Q W U \�V S H F Lp F D J H H oH F W V ��� : H X V H R Q O\ P D OH ZD J H V LQ

R U G H U W R F R Q V W U X F W LQ G H [H V R I W K H S U LF H V R I OD E R X U D Q G H G X F D W LR Q W K D W D U H IU H H IU R P

F R P S R V LW LR Q E LD V U H OD W LQ J W R LQ F U H D V H V LQ IH P D OH OD E R X U IR U F H S D U W LF LS D W LR Q � 6 LQ F H

W K H V H P R YH P H Q W V D U H TX LW H G LoH U H Q W D F U R V V W K H W K U H H F R X Q W U LH V � ZH ZH U H S D U W LF X OD U O\

F R Q F H U Q H G D E R X W D Q \ V X F K E LD V H V LQ W U \LQ J W R P D NH F R P S D U LV R Q V D F U R V V F R X Q W U LH V �

5 D W K H U W K D Q S OR W W LQ J W K H S U R p OH V W K H P V H OYH V � LQ )LJ X U H V � $ D Q G � % ZH V X P P D U L] H

W K H G D W D E \ S OR W W LQ J W K H LQ W H U F H S W V D Q G V OR S H V R I W K H ZD J H �H G X F D W LR Q S U R p OH V D V V R �

F LD W H G ZLW K H D F K F R X Q W U \� : H Q R U P D OL] H D OO V H U LH V W R � LQ � � � � W R IR F X V D W W H Q W LR Q

R Q W LP H S D W W H U Q V ZLW K LQ H D F K F R X Q W U \� �� : H LQ W H U S U H W W K H LQ W H U F H S W W H U P V � ZK LF K

F R U U H V S R Q G W R ZD J H V D W � \H D U V R I H G X F D W LR Q � D V W K H X Q V NLOOH G ZD J H � 7K LV D S S H D U V W R

E H D U H D V R Q D E OH E H Q F K P D U N IR U W K H X Q V NLOOH G ZD J H V LQ F H LW LV F OR V H W R W K H P LQ LP X P

OH YH O R I H G X F D W LR Q D W W D LQ H G LQ W K H V H H F R Q R P LH V � 7K H V OR S H F R U U H V S R Q G V W R W K H U H W X U Q V

W R H G X F D W LR Q � )LJ X U H � V K R ZV D V W U LNLQ J V LP LOD U LW \ E H W ZH H Q W K H W LP H S D W W H U Q V R I OR Z

V NLOOH G ZD J H V IR U *H U P D Q \ D Q G W K H 8 . � E X W D OD U J H G LoH U H Q F H E H W ZH H Q W K R V H F R X Q W U LH V

D Q G W K H 8 6 � )R U W K H H Q W LU H S H U LR G � IU R P � � � � W R � � � � � � W K H 8 6 V K R ZV D � � � G H F OLQ H

LQ OR Z V NLOOH G ZD J H V ZK LOH E R W K *H U P D Q \ D Q G W K H 8 . H [S H U LH Q F H D S S U R [LP D W H O\ � � �

��:H UH SH D WH G WKLV H [ H UF LVH XVLQJ KLJ KH U R UGH U WH UPV LQ H GXF D WLR Q EXW� VLPLOD U WR R WKH U VWXGLH V� IR XQG WKD W
D OLQH D U Z D J H �H GXF D WLR Q SUR pOH LV D UH PD UN D EO\ J R R G GH VF ULSWLR Q R I WKH GD WD � :H F KR VH WR GLVF XVV WKH OLQH D U
SUR pOH EH F D XVH LW PD N H V WKH R EVH UY H G SD WWH UQV PR UH WUD QVSD UH QW�

��:H GR QR W KD Y H GD WD IR U WKH \ H D UV � � � � WR � � � � IR U WKH *H UPD Q\ � :H WKH UH IR UH H [ WUD SR OD WH WKH VH Y D OXH V
ED VH G R Q D UH J UH VVLR Q R I WKH LQWH UF H SW WH UPV H VWLPD WH G IR U WKH \ H D UV � � � � WR � � � � R Q D OLQH D U WUH QG� :H
R EWD LQ Y D OXH V IR U WKH VOR SH SD UD PH WH U IR U WKH \ H D UV IR U *H UPD Q\ LQ D VLPLOD U Z D \ �

��



LQ F U H D V H V � 7K H G LoH U H Q F H V LQ W K H H G X F D W LR Q G LoH U H Q W LD OV D U H D OV R V W U LNLQ J � ZK LOH W K H

8 6 H [S H U LH Q F H G D OD U J H LQ F U H D V H LQ W K H G LoH U H Q W LD O� W K H 8 . H [S H U LH Q F H G R Q O\ D V OLJ K W

LQ F U H D V H D Q G *H U P D Q \ R Q O\ D V OLJ K W G H F OLQ H � 7K H V H U H V X OW V p W ZLW K H D U OLH U p Q G LQ J V LQ

R W K H U S D S H U V � ,Q S D U W LF X OD U � W K H V K D U S LQ F U H D V H LQ W K H H G X F D W LR Q G LoH U H Q W LD O R YH U W K LV

S H U LR G LV R Q H R I W K H P D LQ V W \OL] H G ID F W V D V V R F LD W H G ZLW K LQ F U H D V H G LQ H TX D OLW \ LQ W K H 8 6

� V H H � H �J �� -X K Q � 0X U S K \�D Q G 3 LH U F H � � � � � � � � 7K H ID F W W K D W W K LV R F F X U V ZLW K D V K D U S

G U R S LQ OR Z V NLOOH G ZD J H V p W V ZLW K U H V X OW V LQ 0D &X U G \ D Q G 0U R ] � � � � � � D Q G % H D X G U \

D Q G *U H H Q � � � � � � X V LQ J &3 6 G D W D ZK LF K V K R Z W K D W W K H LQ F U H D V H G H G X F D W LR Q G LoH U H Q W LD O

R F F X U U H G P D LQ O\ E H F D X V H R I ID OOV LQ W K H ZD J H V R I W K H OR Z H G X F D W H G � ZLW K OLW W OH LQ F U H D V H

LQ K LJ K H G X F D W LR Q ZD J H V � 7K X V � W K H G H S LF W H G ZD J H S D W W H U Q IR U W K H 8 6 p W V ZLW K U H V X OW V

IU R P H D U OLH U U H V H D U F K � 6 LP LOD U O\� W K H S D W W H U Q V IR U W K H 8 . p W ZLW K p Q G LQ J V LQ *R V OLQ J

H W � D O�� � � � � � ZK R U H S R U W D Q LQ F U H D V H LQ W K H H G X F D W LR Q D O G LoH U H Q W LD O R I R Q O\ D E R X W � �

E H W ZH H Q LQ G LYLG X D OV ZLW K D Q 8 Q LYH U V LW \ ' H J U H H YH U V X V $ OH YH OV R YH U W K H H Q W LU H H LJ K W LH V �

ZK LF K LV F R Q V LV W H Q W ZLW K W K H YH U \ V P D OO LQ F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q G H S LF W H G

LQ R X U p J X U H V � + H Q F H � H YH Q W K R X J K LW LV R IW H Q W K R X J K W W K D W ZD J H �H G X F D W LR Q S U R p OH V

P R YH G U D W K H U V LP LOD U O\ LQ W K H 8 6 D Q G W K H 8 . R YH U W K LV S H U LR G � D F OR V H U OR R N D W W K H

G D W D V X J J H V W V D F W X D OO\ W K D W LW LV W K H 8 . D Q G *H U P D Q H [S H U LH Q F H LQ W H U P V R I ZD J H �

H G X F D W LR Q S U R p OH V W K D W D S S H D U P R V W V LP LOD U � D Q G W K D W W K H 8 6 H [S H U LH Q F H D S S H D U V W R

E H D Q R X W OLH U ���

0R YH P H Q W V LQ ZD J H S D W W H U Q V � R I F R X U V H � D U H R Q O\ S D U W R I R X U V W R U \� : H D U H D OV R

LQ W H U H V W H G LQ F K D Q J H V LQ H P S OR \P H Q W S D W W H U Q V � ,Q )LJ X U H � $ � ZH S U H V H Q W F K D Q J H V LQ

W K H H P S OR \P H Q W U D W H �� E \ F R X Q W U \� ,W LV F OH D U W K D W W K H F R X Q W U \ V S H F Lp F S D W W H U Q V

S OR W W H G LQ )LJ X U H � D U H TX LW H G LoH U H Q W � : K LOH W K H 8 6 H P S OR \P H Q W U D W H J U R ZV E \ R YH U

� � � IU R P � � � � W R � � � � � E R W K W K H : H V W *H U P D Q D Q G 8 . U D W H V V K R Z YLU W X D OO\ Q R W U H Q G

J U R ZW K � 7K H 8 . U D W H V K R ZV V R P H ZK D W P R U H G U D P D W LF F \F OLF D O S D W W H U Q V W K D Q W K H R W K H U

��2QH D VSH F W R I WKH GD WD WKD W R XU PR GH O GR QR W D GGUH VV LV F KD QJ H V LQ Z LWKLQ J UR XS LQH T XD OLW\ � ,Q H oH F W�
Z H EH OLH Y H WKD W LQVWLWXWLR Q GLoH UH QF H V EH WZ H H Q WKH VH F R XQWULH V PD \ EH LPSR UWD QW IR U XQGH UVWD QGLQJ WKLV
GLPH QVLR Q R I WKH GD WD �

�� 7 KH VH D UH GH pQH G D V WR WD O H PSOR \ PH QW GLY LGH G E\ WKH SR SXOD WLR Q D J H G � � WR � � � 2QF H D J D LQ� WKH *H UPD Q
GD WD UH IH UV R QO\ WR :H VW *H UPD Q\ �

��



F R X Q W U LH V � 2Q F H D J D LQ � F R Q V LV W H Q W ZLW K R X U W K H R U \� W K H W ZR V OR ZH U S R S X OD W LR Q J U R ZW K

F R X Q W U LH V ^ *H U P D Q \ D Q G W K H 8 . _ H [S H U LH Q F H U D W K H U V LP LOD U F K D Q J H V LQ W K H U D W H R I

H P S OR \P H Q W R YH U W K H F R X U V H R I W K H LQ IR U P D W LR Q U H YR OX W LR Q � ZK LOH W K H 8 6 � ZLW K K LJ K H U

S R S X OD W LR Q J U R ZW K � LV W K H R X W OLH U ZLW K D V W U R Q J LQ F U H D V H LQ W K H U D W H R I H P S OR \P H Q W �

)LJ X U H � % U H S R U W V W K H F K D Q J H LQ S H U F D S LW D H P S OR \P H Q W LQ V H U YLF H V R YH U W K H S H U LR G

� � � � W R � � � � IR U R X U W K U H H F R X Q W U LH V � $ V H P S K D V L] H G E \ )U H H P D Q D Q G 6 F K H W W D ND W

� � � � � � � W K H J U R ZW K R I V H U YLF H V LQ W K H 8 6 ZD V ID V W H U W K D Q LQ *H U P D Q \� ZLW K V H U YLF H

H P S OR \P H Q W S H U F D S LW D J U R ZLQ J � � � IU R P � � � � W R � � � � LQ W K H 8 6 F R P S D U H G W R � � �

LQ *H U P D Q \� ,Q H oH F W � )U H H P D Q D Q G 6 F K H W W D ND W D U J X H W K D W W K H G LoH U H Q W LD O J U R ZW K LQ

V H U YLF H V LV F H Q W U D O W R X Q G H U V W D Q G LQ J W K H LQ F U H D V H G H P S OR \P H Q W U D W H LQ W K H 8 6 YH U V X V

*H U P D Q \� )U R P R X U S R LQ W R I YLH Z� W K H P R V W LQ W H U H V W LQ J D V S H F W D V V R F LD W H G ZLW K )LJ X U H

� LV D J D LQ W K H V W U LNLQ J V LP LOD U LW \ E H W ZH H Q W K H *H U P D Q D Q G 8 . H [S H U LH Q F H D Q G � D V

LP S OLH G E \ R X U W K H R U \� W K H ID F W W K D W W K H K LJ K H U S R S X OD W LR Q J U R ZW K F R X Q W U \̂ W K H 8 6 ^

H [S H U LH Q F H V W K H J U H D W H V W LQ F U H D V H LQ S H U F D S LW D V H U YLF H V H F W R U H P S OR \P H Q W � 2X U W K H R U \

LQ G LF D W H V W K D W W K H V H G LoH U H Q F H V LQ V H U YLF H V H F W R U H P S OR \P H Q W S D W W H U Q V D U LV H V E H F D X V H

P R U H H G X F D W H G K R X V H K R OG V G H F LG H W R V X S S O\ P R U H OD E R X U W R W K H P D U NH W D Q G E X \ P R U H

V H U YLF H V W K U R X J K W K H P D U NH W � ,Q D OO OLNH OLK R R G � V X F K D U LV H LQ OD E R X U V X S S O\ ZR X OG

F R P H S U H G R P LQ D Q W O\ IU R P LQ F U H D V H G K R X U V R I P D U NH W ZR U N IR U ZR P H Q � ,Q R U G H U W R

OR R N D W W K LV H oH F W � LQ )LJ X U H � ZH S OR W W K H IH P D OH H P S OR \P H Q W U D W H IU R P � � � � W R � � � �

IR U R X U W K U H H F R X Q W U LH V � $ V F D Q E H V H H Q � W K H 8 6 K D V P X F K P R U H V W U LNLQ J J U R ZW K LQ

IH P D OH OD E R X U V X S S O\ W K D Q *H U P D Q \ D Q G W K H 8 . � 2Q F H D J D LQ � W K H 8 . D Q G *H U P D Q

H [S H U LH Q F H LV P D U NH G O\ V LP LOD U � 0R U H R YH U � LW V K R X OG E H Q R W H G W K D W W K H G LoH U H Q W J U R ZW K

LQ IH P D OH H P S OR \P H Q W F D Q D F F R X Q W IR U P R V W R I W K H G LoH U H Q W LD O J U R ZW K LQ W K H R YH U D OO

H P S OR \P H Q W U D W H �

5 H F D OO W K D W R X U W K H R U \ V X J J H V W V W K D W LW LV S R S X OD W LR Q J U R ZW K � W K U R X J K LW H oH F W

R Q W K H D F F X P X OD W LR Q R I ID F W R U V � W K D W F D X V H V W K H G LoH U H Q W LD O ZD J H D Q G H P S OR \P H Q W

P R YH P H Q W V � ,Q R U G H U W R F R Q YH \ W K H G LoH U H Q W S D W W H U Q V R I ID F W R U D F F X P X OD W LR Q E H W ZH H Q

R X U W K U H H F R X Q W U LH V � LQ )LJ X U H V � $ �� ' ZH S OR W U H V S H F W LYH O\ W K H J U R ZW K R I S K \V LF D O

��



F D S LW D O� W K H J U R ZW K R I W K H F D S LW D O W R OD E R X U U D W LR � W K H J U R ZW K R I W K H K X P D Q F D S LW D O

W R OD E R X U U D W LR D Q G p Q D OO\ W K H J U R ZW K R I W K H S K \V LF D O F D S LW D O W R K X P D Q F D S LW D O U D W LR �

7K H G D W D IR U W K H V H J U D S K V D U H D OO W D NH Q IU R P -R U J H Q V H Q D Q G < LS � � � � � � D Q G F R YH U

W K H S H U LR G � � � � �� � � 7K H D W W U D F W LYH IH D W X U H R I W K H -R U J H Q V H Q D Q G < LS G D W D LV W K D W

LW K D V E H H Q F R Q V W U X F W H G W R S U R YLG H LQ W H U Q D W LR Q D OO\ F R P S D U D E OH F D S LW D O V W R F NV IR U W K H

*� F R X Q W U LH V � ZLW K V S H F LD O D W W H Q W LR Q W R TX D OLW \ LP S U R YH P H Q W V LQ S K \V LF D O F D S LW D O D Q G

OD E R X U � $ V ZH F D Q V H H IU R P )LJ X U H � $ � W K H J U R ZW K R I W K H S K \V LF D O F D S LW D O V W R F N � ZK LF K

W D NH V D F F R X Q W R I TX D OLW \ F K D Q J H V � LV U D W K H U V LP LOD U D F U R V V W K H V H W K U H H F R X Q W U LH V H YH Q

LI S R S X OD W LR Q J U R ZW K LV TX LW H G LoH U H Q W � $ V D U H V X OW � LQ )LJ X U H � % ZH V H H W K D W W K H

S K \V LF D O F D S LW D O W R OD E R X U U D W LR J U R ZV P X F K V OR ZH U LQ W K H 8 6 � ZK H U H W K H LQ F U H D V H LQ

W K H H P S OR \P H Q W U D W H LV K LJ K H U � W K D Q LQ *H U P D Q \ R U W K H 8 . � 0R U H R YH U � E R W K *H U P D Q \

D Q G W K H 8 . H [K LE LW D J D LQ V X U S U LV LQ J O\ V LP LOD U S D W W H U Q V LQ W H U P V R I F K D Q J H V LQ S K \V LF D O

F D S LW D O LQ W H Q V LW \�

,Q )LJ X U H � &� ZH S OR W W K H U D W LR R I K X P D Q F D S LW D O W R OD E R X U � L�H �� K X P D Q F D S LW D O

LQ W H Q V LW \� ��� + H U H ZH V H H W K H 8 6 H [K LE LW LQ J V OLJ K W O\ P R U H J U R ZW K W K D Q H LW K H U *H U P D Q \

R U W K H 8 . � D OW K R X J K W K H G LoH U H Q F H LV Q R W YH U \ OD U J H � ,Q H oH F W � )LJ X U H � & Q LF H O\

F D S W X U H V W K H G Lr F X OW \ D V V R F LD W H G ZLW K H [S OD LQ LQ J G LoH U H Q F H V LQ U H W X U Q V W R H G X F D W LR Q

E H W ZH H Q W K H V H F R X Q W U LH V E D V H G R Q O\ R Q F K D Q J H V LQ K X P D Q F D S LW D O LQ W H Q V LW \� 6 LQ F H W K H V H

F R X Q W U LH V G R Q R W D S S H D U W R G LoH U P X F K LQ W K H LU J U R ZW K LQ K X P D Q F D S LW D O LQ W H Q V LW \� D

P R G H O ZK LF K V H D U F K H V W R H [S OD LQ G LoH U H Q W LD O F K D Q J H V LQ ZD J H V E \ R Q O\ H P S K D V L] LQ J

G LoH U H Q W LD O F K D Q J H V LQ K X P D Q F D S LW D O ZR X OG S U H G LF W W K H F K D Q J H LQ W K H 8 6 U H W X U Q W R

H G X F D W LR Q R YH U W K H S H U LR G W R E H Q R J U H D W H U W K D Q LQ W K H R W K H U W ZR F R X Q W U LH V � ZK LF K LV

R E YLR X V O\ ZU R Q J � ,Q F R Q W U D V W � R X U P R G H O V X J J H V W V W K D W LW LV Q R W K X P D Q F D S LW D O LQ W H Q V LW \

��-R UJ H QVH Q D QG < LS UH IH U WR WKLV VH ULH V D V D OD ER XU T XD OLW\ VH ULH V VLQF H LW H QF R PSD VVH V ER WK F KD QJ H V LQ
H GXF D WLR Q D QG H [ SH ULH QF H R I WKH OD ER XU IR UF H � ,Q R UGH U WR F KH F N WKH UR EXVWQH VV R I WKLV SD WWH UQ� Z H EXLOW D Q
LQGH [ R I KXPD Q F D SLWD O ED VH G R QO\ R Q \ H D UV R I H GXF D WLR Q� :H IR XQG WKD W WKH LQF UH D VH LQ D Y H UD J H \ H D UV R I
H GXF D WLR Q �H Y H Q LI Z H XVH KR XUV R I Z R UN D V Z H LJ KWV� LQ *H UPD Q\ Z D V D OPR VW LGH QWLF D O WR WKD W R EVH UY H G LQ WKH
8 6� Z KLOH WKH 8 . KD G D VOLJ KWO\ J UH D WH U F KD QJ H GXH PD LQO\ WR WKH LQF UH D VH G D J H R I F R PSXOVR U\ H GXF D WLR Q�
6LQF H Z H IR XQG WKH UD QN LQJ R I KXPD Q F D SLWD O LQWH QVLW\ F KD QJ H V EH WZ H H Q WKH VH F R XQWULH V WR EH VH QVLWLY H WR
PH D VXUH PH QW� EXW D OZ D \ V R I UD WKH U PLQR U VL] H � Z H EH OLH Y H WKD W LW LV EH VW WR VXPPD UL] H WKH VH F R XQWULH V D V
KD Y LQJ VLPLOD U F KD QJ H V LQ KXPD Q F D SLWD O LQWH QVLW\ �

��



E \ LW V H OI ZK LF K H [S OD LQ V G LoH U H Q F H V LQ ZD J H S D W W H U Q V � E X W LQ V W H D G R X W W K H R U \ S R LQ W V W R

G LoH U H Q W LD O LQ W K H K X P D Q F D S LW D O W R S K \V LF D O F D S LW D O U D W LR D V W K H H V V H Q W LD O G H W H U P LQ D Q W �

$ V F D Q E H V H H Q LQ )LJ X U H � ' � W K H U D W LR R I S K \V LF D O F D S LW D O W R K X P D Q F D S LW D O J U H Z

V LP LOD U O\ LQ *H U P D Q \ D Q G W K H 8 . R YH U W K H S H U LR G � ZK LOH LW J U H Z V X E V W D Q W LD OO\ OH V V

LQ W K H 8 6 � 2E YLR X V O\� W K LV G LoH U H Q W LD O S D W W H U Q LQ W K H K X P D Q W R S K \V LF D O F D S LW D O U D W LR

LV G X H P D LQ O\� LQ D Q D F F R X Q W LQ J V H Q V H � W R G LoH U H Q F H V LQ H P S OR \P H Q W J U R ZW K D Q G Q R W

P X F K W R G LoH U H Q F H V H G X F D W LR Q D O D W W D LQ P H Q W �

$ Q LQ W H U H V W LQ J D V S H F W R I )LJ X U H V � $ �� ' LV LW V U H OD W LR Q V K LS ZLW K W K H H P S LU LF D O H Y�

LG H Q F H S U H V H Q W H G LQ % H D X G U \ D Q G *U H H Q � � � � � � ��� ,Q W K LV H D U OLH U S D S H U � ZH V K R ZH G

K R Z G LoH U H Q W LD O X V H R I K X P D Q YH U V X V S K \V LF D O F D S LW D O E H W ZH H Q W K H 8 6 D Q G *H U P D Q \

F R X OG H [S OD LQ W K H G LoH U H Q W LD O S D W W H U Q V LQ ZD J H V � ,Q S D U W LF X OD U � ZH V K R ZH G W K D W W K H

H V W LP D W H G U H OD W LR Q V K LS V E H W ZH H Q ZD J H V D Q G ID F W R U P R YH P H Q W V LQ D Q G E H W ZH H Q W K H V H

F R X Q W U LH V ZD V F R Q V LV W H Q W ZLW K W K H W \S H R I Q H R �F OD V V LF D O P R G H O R I W H F K Q R OR J LF D O D G R S �

W LR Q X V H G K H U H � D Q G ZH F D P H W R W K H F R Q F OX V LR Q W K D W F K D Q J H V LQ W K H K X P D Q W R S K \V LF D O

F D S LW D O U D W LR ZD V OLNH O\ D Q H V V H Q W LD O G H W H U P LQ D Q W R I W K H G LoH U H Q W LD O H YR OX W LR Q R I ZD J H V �

,Q W K LV V H Q V H � R X U S U H YLR X V S D S H U V R oH U H G H YLG H Q F H LQ ID YR X U R I R Q H S LH F H R I W K D W V W U X F �

W X U H H P E H G G H G LQ W K H F X U U H Q W P R G H O� W K D W LV � W K H OLQ N E H W ZH H Q ID F W R U D F F X P X OD W LR Q �

W H F K Q R OR J LF D O D G R S W LR Q D Q G ZD J H G H W H U P LQ D W LR Q LQ W K H S R V W LQ IR U P D W LR Q H U D � ,Q H I�

IH F W � R X U F X U U H Q W P R G H O F D Q E H W K R X J K W D V K D YLQ J W ZR P D MR U V W U X F W X U D O V W H S V � V W H S

� � IU R P S R S X OD W LR Q J U R ZW K W R ID F W R U D F F X P X OD W LR Q D Q G � V W H S � � IU R P ID F W R U D F F X P X �

OD W LR Q � W K U R X J K W H F K Q R OR J LF D O D G R S W LR Q � W R ZD J H V � &R U U H V S R Q G LQ J O\� )LJ X U H V � $ �� '

F R P S OH P H Q W R X U S U H YLR X V H YLG H Q F H U H J D U G LQ J V W H S � � E \ LOOX V W U D W LQ J S D W W H U Q V R I ID F W R U

D F F X P X OD W LR Q E H W ZH H Q W K H 8 6 � *H U P D Q \ D Q G W K H 8 . ZK LF K J LYH V X S S R U W W R V W H S � � �

W K D W LV � W K D W K LJ K S R S X OD W LR Q J U R ZW K ^ W K U R X J K LW H oH F W R Q H P S OR \P H Q W J U R ZW K _ OH D G V

W R G LoH U H Q W LD O S D W W H U Q V R I ID F W R U D F F X P X OD W LR Q �

)U R P )LJ X U H V � W K U R X J K � � ZH F R Q F OX G H W K D W W K H 8 6 � *H U P D Q D Q G 8 . H [S H U L�

H Q F H V S U R YLG H LQ W H U H V W LQ J S U LP D ID F LH V X S S R U W IR U R X U W K H R U \ LQ W K H V H Q V H W K D W W K H

��6H H D OVR %H D XGU\ 	 *UH H Q �� � � � ��

��



W ZR OR Z S R S X OD W LR Q J U R ZW K F R X Q W U LH V K D YH V K D U H G � R YH U W K H F R X U V H R I W K H LQ IR U P D W LR Q

U H YR OX W LR Q � U D W K H U V LP LOD U F K D Q J H V LQ ZD J H S U R p OH V � H P S OR \P H Q W S D W W H U Q V D Q G ID F W R U

LQ W H Q V LW LH V � : K LOH � LQ F R Q W U D V W � W K H K LJ K H U S R S X OD W LR Q J U R ZW K F R X Q W U \ K D V H [S H U LH Q F H G

D S R R U H U S H U IR U P D Q F H LQ W H U P V R I W K H ZD J H R I OH V V V NLOOH G ZR U NH U V � D P X F K J U H D W H U

LQ F U H D V H LQ W K H U H W X U Q V W R H G X F D W LR Q � D J U H D W H U LQ F U H D V H LQ W K H H P S OR \P H Q W U D W H D Q G D

V P D OOH U LQ F U H D V H LQ W K H S K \V LF D O F D S LW D O W R K X P D Q F D S LW D O U D W LR � 1 R Q H W K H OH V V � D V ZLW K

D Q \ F D V H V W X G \� W K LV H YLG H Q F H R Q O\ F R YH U V D OLP LW H G V D P S OH � + H Q F H � LQ W K H Q H [W V H F W LR Q �

ZH W D NH W K H Q H F H V V D U \ V W H S W R ZD U G V D J H Q H U D OL] D W LR Q E \ H [D P LQ LQ J W K H U H OH YD Q F H R I W K H

V LP S OH V W U H G X F H G IR U P LP S OLF D W LR Q V R I R X U P R G H O^ W K D W LV W K H U H OD W LR Q V K LS V E H W ZH H Q

S R S X OD W LR Q J U R ZW K � H P S OR \P H Q W D Q G ZD J H V ^ X V LQ J W K H H Q W LU H V H W R I U LF K LQ G X V W U LD OL] H G

F R X Q W U LH V �

��� &KDQJHV LQ ( PSOR\PHQW� :DJHV DQG 3 RSXODWLRQ $FU RVV , QGXVWU LDO�

L]HG &RXQWU LHV

$ V V K R X OG Q R Z E H F OH D U � R X U P R G H O V X J J H V W V W K D W � R YH U W K H F R X U V H R I W K H LQ IR U P D W LR Q

U H YR OX W LR Q � F K D Q J H V LQ H P S OR \P H Q W D Q G ZD J H S D W W H U Q V D F U R V V LQ G X V W U LD OL] H G F R X Q W U LH V

V K R X OG E H V \V W H P D W LF D OO\ OLQ NH G W R G LoH U H Q F H V LQ U D W H V R I S R S X OD W LR Q J U R ZW K � ,Q W K LV

V H F W LR Q � ZH S U H V H Q W H YLG H Q F H W R W K LV H oH F W E D V H G R Q W K H V D P S OH R I � � 2( &' F R X Q W U LH V

ZLW K S H U F D S LW D *' 3 D E R YH � � � � � � 8 6 LQ � � � � ��� 2X U J R D O LV W R OR R N D W W K H U H OD W LR Q �

V K LS E H W ZH H Q H P S OR \P H Q W � ZD J H V D Q G S R S X OD W LR Q J U R ZW K E H IR U H D Q G D IW H U � � � � D V D

P H D Q V R I H [D P LQ LQ J W K H U H OH YD Q F H R I W K H W K H R U \� 2E YLR X V O\� LW ZR X OG E H G H V LU D E OH W R

K D YH YH U \ G H W D LOH G G D W D R Q ZD J H V D Q G H P S OR \P H Q W IR U W K H H Q W LU H V H W R I F R X Q W U LH V R YH U

D OR Q J S H U LR G R I W LP H � + R ZH YH U � W K LV LV Q R W S R V V LE OH � 2X U F K R LF H W K H U H IR U H W R IR F X V

R Q W ZR V X P P D U \ P H D V X U H V R I H F R Q R P LF S H U IR U P D Q F H IR U ZK LF K G D W D LV U H D G LO\ D YD LO�

D E OH IR U P R V W R I W K H V H F R X Q W U LH V V LQ F H � � � � � 7K H W ZR P H D V X U H V D U H W K H H P S OR \P H Q W

�� 7 KH F R XQWULH V D UH $ XVWUD OLD � $ XVWULD � %H OJ LXP� & D QD GD � ' H QPD UN � ) LQOD QG� ) UD QF H � :H VW *H UPD Q\ �

,F H OD QG� ,WD O\ � -D SD Q� 1 H WKH UOD QGV� 1 H Z =H D OD QG� 1 R UZ D \ � 6Z H GH Q� 6Z LW] H UOD QG� 8 QLWH G . LQJ GR P� 8 QLWH G

6WD WH V� :H H [ F OXGH G /X[ H PER XUJ IUR P R XU VD PSOH VLQF H Z H F R XOG QR W D F F H VV WKH UH OH Y D QW Z D J H GD WD �

��



U D W H �� D Q G U H D O ZD J H V � P H D V X U H G D V U H D O F R P S H Q V D W LR Q S H U H P S OR \H H � �� : H E H J LQ

E \ H [D P LQ LQ J W K H U H OD W LR Q V K LS E H W ZH H Q � D Q Q X D OL] H G � F K D Q J H V LQ W K H H P S OR \P H Q W U D W H

D Q G S R S X OD W LR Q J U R ZW K V LQ F H W K LV U H OD W LR Q V K LS LV H D V LO\ U H OD W H G W R W K H W K H R U \� ,Q H I�

IH F W � 3 U R S R V LW LR Q � V X J J H V W V W K H H P H U J H Q F H R I D S R V LW LYH D V V R F LD W LR Q E H W ZH H Q F K D Q J H V

LQ W K H H P S OR \P H Q W U D W H D Q G S R S X OD W LR Q J U R ZW K R YH U W K H F R X U V H R I W K H LQ IR U P D W LR Q

U H YR OX W LR Q � ,Q F R Q W U D V W � R X U P R G H O G R H V Q R W K D YH D Q X Q D P E LJ X R X V S U H G LF W LR Q ZLW K

U H V S H F W W R W K H E H K D YLR X U R I W K H D YH U D J H ZD J H � 5 H F D OO W K D W W K H U H D U H W K U H H H OH P H Q W V

W K D W H Q W H U W K H D YH U D J H ZD J H � W K H S U LF H R I X Q V NLOOH G OD E R X U Z� W K H S U LF H R I V NLOO U+�

D Q G W K H D YH U D J H OH YH O R I H G X F D W LR Q K� 2X U W K H R U \ S U H G LF W V W K D W � R YH U W K H F R X U V H R I W K H

LQ IR U P D W LR Q U H YR OX W LR Q � K LJ K S R S X OD W LR Q J U R ZW K ZLOO E H D V V R F LD W H G ZLW K OR Z J U R ZW K LQ

Z� + R ZH YH U � LW G R H V Q R W \LH OG F OH D U S U H G LF W LR Q V IR U F U R V V � F R X Q W U \ S D W W H U Q V LQ F K D Q J H V

LQ H LW K H U UK
�� R U K� 1 R Q H W K H OH V V � ZH ZLOO H [D P LQ H ^ D V LI D Q LP S OLF D W LR Q R I W K H W K H R U \^

ZK H W K H U K LJ K S R S X OD W LR Q J U R ZW K H F R Q R P LH V K D YH E H H Q S D U W LF X OD U O\ D V V R F LD W H G ZLW K

OR Z U H D O ZD J H J U R ZW K V LQ F H W K H P LG �V H YH Q W LH V � NQ R ZLQ J W K D W ZH D U H D F W X D OO\ LP S R V LQ J

P R U H R Q W K H W K H R U \ W K D Q ZK D W LV IR U P D OO\ S U H G LF W H G � &OH D U O\� LW ZR X OG E H S U H IH U D E OH

W R K D YH D P H D V X U H R I W K H S U LF H R I X Q V NLOOH G OD E R X U LQ V W H D G R I D YH U D J H ZD J H V � E X W V X F K

D P H D V X U H LV Q R W U H D G LO\ D YD LOD E OH IR U W K LV V H W R I � � F R X Q W U LH V R YH U D OR Q J S H U LR G R I

W LP H ���

��:H PH D VXUH WKH H PSOR \ PH QW UD WH D V WKH IUD F WLR Q R I H PSOR \ H G LQGLY LGXD O D PR QJ WKH SR SXOD WLR Q � � �� � �

7 KH GD WD D UH IUR P WKH � � � � 2(& ' 6WD WLVWLF D O & R PSH QGLXP� $ QQXD O /D ER U ) R UF H VWD WLVWLF V�
�� 7 KH GD WD D UH IUR P WKH � � � � 2(& ' (F R QR PLF 2XWOR R N � 7 KH 2(& ' (F R QR PLF 2XWOR R N GLUH F WO\ UH SR UWV

UH D O F R PSH QVD WLR Q SH U H PSOR \ H H � :KH Q D Y D LOD EOH � WKLV LV WKH PH D VXUH Z H XVH G� ,I LW LV QR W D Y D LOD EOH � Z KLF K LV

WKH F D VH R QO\ LQ SD UW R I WKH SUH �� � VD PSOH � Z H F R QVWUXF WH G UH D O F R PSH QVD WLR Q SH U H PSOR \ H H E\ GLY LGLQJ WR WD O

F R PSH QVD WLR Q E\ WKH QXPEH U R I H PSOR \ H H V D QG GH qD WLQJ E\ WKH *' 3 GH qD WR U� :H F KH F N H G WKH UR EXVWQH VV

R I R XU UH VXOWV E\ F R QVLGH ULQJ D OWH UQD WLY H Z D J H PH D VXUH V� VXF K D V KR XUO\ Z D J H V LQ PD QXID F WXULQJ � D QG IR XQG

WKD W WKH UH VXOWV D UH UR EXVW WR VXF K F KD QJ H V� 1 R WH � WKR XJ K� WKD W Z H KD G OH VV VF R SH WR Y H ULI\ WKH UR EXVWQH VV R I

R XU UH VXOWV IR U WKH SH ULR G � � � � �� � � � �
�� 1 R WH WKD W WKH WKH R U\ KD V D Q XQD PELJ XR XV SUH GLF WLR Q IR U

UK

Z
� EXW QR W IR U UK D OR QH �

�� ) R U H [ D PSOH � Z D J H GD WD IR U QR Q�SUR GXF WLR Q Z R UN H UV LQ PD QXID F WXULQJ � Z KLF K F R XOG EH D UJ XH G WR EH
D EH WWH U SUR [ \ IR U WKH XQVN LOOH G Z D J H � LV QR W D Y D LOD EOH IR U D OO WKH VH F R XQWULH V R Y H U WKLV SH ULR G �LW LV R QO\
D Y D LOD EOH IR U D ER XW KD OI WKH VH F R XQWULH V D QG IR U VKR UWH U SH ULR GV R I WLPH �� 1 R QH WKH OH VV� IR U WKH D Y D LOD EOH
VXEVH W R I F R XQWULH V� Z H H [ D PLQH G Z KH WKH U D Y H UD J H Z D J H J UR Z WK Z D V D Q XQELD VH G SUH GLF WR U R I Z D J H J UR Z WK
IR U QR Q�SUR GXF WLR Q Z R UN H UV LQ PD QXID F WXULQJ � :H IR XQG WKLV WR EH WKH F D VH D QG KH QF H LW VXSSR UWH G D UH
Y LH Z WKD W F UR VV�F R XQWU\ GLoH UH QF H V LQ D Y H UD J H Z D J H J UR Z WK D UH OLN H O\ GR PLQD WH G E\ F KD QJ H V LQ WKH SULF H R I
XQVN LOOH G OD ER XU�

��



7D E OH � U H S R U W V F U R V V �V H F W LR Q D O H V W LP D W H V R I W K H H oH F W R I S R S X OD W LR Q J U R ZW K R Q

F K D Q J H V LQ W K H H P S OR \P H Q W U D W H � ZK H U H F K D Q J H V D U H F D OF X OD W H G R YH U W K H H Q W LU H S H U LR G

R I LQ W H U H V W � D OR Q J �G LoH U H Q F H � D Q G W K H Q D Q Q X D OL] H G � ,Q &R OX P Q � � ZH U H S R U W D Q H V W L�

P D W H IR U W K H S H U LR G S U LR U W R LQ IR U P D W LR Q U H YR OX W LR Q � W K D W LV � R YH U W K H S H U LR G � � � � W R

� � � � � 7K H U H V X OW V LQ W K H W D E OH U H YH D O Q R V \V W H P D W LF U H OD W LR Q V K LS E H W ZH H Q S R S X OD W LR Q

J U R ZW K �� D Q G F K D Q J H V LQ W K H H P S OR \P H Q W U D W H R YH U W K LV S H U LR G � ,Q &R OX P Q � � � � ZH

U H S R U W W K H H V W LP D W H R I W K H V D P H H oH F W IR U W K H S H U LR G � � � � �� � � � � W K D W LV � ZH U H S R U W W K H

U H J U H V V LR Q F R H r F LH Q W D V V R F LD W H G ZLW K U H J U H V V LQ J W K H � D Q Q X D OL] H G � OR Q J �G LoH U H Q F H LQ

W K H H P S OR \P H Q W U D W H E H W ZH H Q � � � � D Q G � � � � R Q W K H � D Q Q X D OL] H G � S R S X OD W LR Q J U R ZW K

U D W H R YH U W K H V D P H S H U LR G � ,Q F R Q W U D V W W R &R OX P Q � � � � LQ &R OX P Q � � � ZH Q R Z p Q G D

S R V LW LYH D Q G V LJ Q Lp F D Q W U H OD W LR Q V K LS E H W ZH H Q S R S X OD W LR Q J U R ZW K D Q G W K H H P S OR \P H Q W

U D W H � 6 LQ F H S R V LW LYH H P S OR \P H Q W U D W H F K D Q J H V P D \ J H Q H U D W H LP P LJ U D W LR Q D Q G K H Q F H

S R S X OD W LR Q J U R ZW K � LQ &R OX P Q � � � ZH U H �H V W LP D W H W K H U H OD W LR Q V K LS R YH U W K H S R V W � � � �

S H U LR G X V LQ J W K H S R S X OD W LR Q J U R ZW K R YH U W K H � � � � �� � S H U LR G D V D Q LQ V W U X P H Q W ��� 7K H

H V W LP D W H LQ &R OX P Q � � � LV D OP R V W LG H Q W LF D O W R W K D W LQ &R OX P Q � � � D Q G K H Q F H G R H V Q R W

V X J J H V W W K D W W K H R E V H U YD W LR Q LV G U LYH Q E \ U H YH U V H F D X V D OLW \� )LQ D OO\� LQ &R OX P Q � � � ZH

R P LW W K H 8 Q LW H G 6 W D W H V IU R P W K H V D P S OH LQ R U G H U W R V K R Z W K D W W K H U H V X OW LV Q R W G U LYH Q

E \ W K LV R E V H U YD W LR Q D OR Q H � 7R J H W K H U � ZH W D NH W K H U H V X OW V R I 7D E OH � D V LQ G LF D W LQ J W K D W �

R YH U W K H S H U LR G R I W K H LQ IR U P D W LR Q U H YR OX W LR Q � W K H U H D S S H D U V W R K D YH H P H U J H G D V \V �

W H P D W LF D Q G S R V LW LYH U H OD W LR Q V K LS E H W ZH H Q S R S X OD W LR Q J U R ZW K D Q G H P S OR \P H Q W U D W H

F K D Q J H V D V S U H G LF W H G E \ R X U W K H R U \�

,Q 7D E OH � � ZH U H S R U W H V W LP D W H V R I W K H U H OD W LR Q V K LS E H W ZH H Q W K H S H U F H Q W D J H F K D Q J H V

LQ U H D O ZD J H V � P H D V X U H G D V W K H U H D O F R P S H Q V D W LR Q S H U H P S OR \H H � D Q G S R S X OD W LR Q

J U R ZW K � : H D J D LQ E H J LQ E \ H [D P LQ LQ J W K H U H OD W LR Q V K LS R YH U W K H � � � � �� � S H U LR G �

+ R ZH YH U � E H IR U H G LV F X V V LQ J W K H V H H V W LP D W H V � LW LV U H OH YD Q W W R p U V W U H F D OO ZK D W V W D Q G D U G

Q H R �F OD V V LF D O J U R ZW K W K H R U \ V X J J H V W V U H J D U G LQ J W K LV U H OD W LR Q � ,Q H oH F W � W K H U H D U H W ZR

F D V H V � 7K H V LP S OH V W F D V H LV ZK H Q F R X Q W U LH V D U H R Q W K H LU E D OD Q F H G J U R ZW K S D W K � ,I W K LV

��:H XVH WKH J UR Z WK R I WKH SR SXOD WLR Q � � �� � D V R XU PH D VXUH R I SR SXOD WLR Q J UR Z WK�
�� 7 KH 5� IR U WKH pUVW VWD J H UH J UH VVLR Q LV ��

��



LV W K H F D V H � W K H 6 R OR Z J U R ZW K P R G H O G R H V Q R W S U H G LF W D Q \ V \V W H P D W LF U H OD W LR Q V K LS E H �

W ZH H Q ZD J H J U R ZW K D Q G S R S X OD W LR Q J U R ZW K � ,Q F R Q W U D V W � R Q W K H W U D Q V LW LR Q D O S D W K � W K H

W K H R U \ LV F R Q V LV W H Q W ZLW K D Q H J D W LYH U H OD W LR Q V K LS E H W ZH H Q ZD J H J U R ZW K D Q G S R S X OD W LR Q

J U R ZW K � E X W W K LV F R H r F LH Q W V K R X OG J R W R ] H U R R YH U W LP H D V F R Q YH U J H Q F H LV D F K LH YH G �

)LQ D OO\� LQ W K H F D V H ZK H U H W U D Q V LW LR Q D O G \Q D P LF V D U H W K R X J K W W R E H LP S R U W D Q W � W K H

V W D Q G D U G D S S U R D F K LV W R LQ F OX G H LQ LW LD O *' 3 S H U F D S LW D D V D Q D G G LW LR Q D O U H J U H V V R U W R

F D S W X U H W K H IR U F H V R I F R Q YH U J H Q F H �

,Q &R OX P Q � � � R I 7D E OH � � ZH U H S R U W R X U F U R V V �V H F W LR Q D O H V W LP D W H V R I W K H U H OD W LR Q V K LS

E H W ZH H Q ZD J H J U R ZW K D Q G S R S X OD W LR Q J U R ZW K R YH U W K H S H U LR G � � � � �� � � � � LQ W K H D E V H Q F H

R I D Q \ D G G LW LR Q D O U H J U H V V R U V ��� ,Q F R OX P Q � � � ZH D G G W K H � � � � OH YH O R I S H U F D S LW D J G S

� LQ OR J IR U P � D V D Q D G G LW LR Q D O U H J U H V V R U �� 7K H U H V X OW V U H S R U W H G LQ &R OX P Q � � � D Q G � � �

D U H LQ W H U H V W LQ J LQ W K D W W K H \ D U H YH U \ P X F K LQ OLQ H ZLW K Q H R �F OD V V LF D O J U R ZW K W K H R U \�

)LU V W � LQ &R OX P Q � � � � ZH p Q G D S R LQ W H V W LP D W H R I W K H H oH F W R I S R S X OD W LR Q J U R ZW K

R Q ZD J H J U R ZW K R I D S S U R [LP D W H O\ �� � $ OW K R X J K W K LV F R H r F LH Q W LV Q R W V W D W LV W LF D OO\

V LJ Q Lp F D Q W � LW LV R I D V L] H H D V LO\ F R Q V LV W H Q W ZLW K Q H R �F OD V V LF D O J U R ZW K W K H R U \� ,Q &R OX P Q

� � � � ZH p Q G D YH U \ V LJ Q Lp F D Q W H oH F W R I LQ LW LD O *' 3 R Q ZD J H J U R ZW K � E X W D J D LQ p Q G D Q

LQ V LJ Q Lp F D Q W H oH F W R I S R S X OD W LR Q J U R ZW K � 2X U S R LQ W H V W LP D W H R I F D W F K X S LV � � S H U \H D U

ZK LF K LV U H P D U ND E O\ V LP LOD U W R W K D W IR X Q G LQ W K H J U R ZW K OLW H U D W X U H � + H Q F H � ZH F R Q F OX G H

W K D W S U LR U W R W K H LQ IR U P D W LR Q U H YR OX W LR Q � W K H U H OD W LR Q V K LS E H W ZH H Q ZD J H J U R ZW K D Q G

S R S X OD W LR Q J U R ZW K LV U D W K H U ZH D N D P R Q J LQ G X V W U LD OL] H G F R X Q W U LH V H YH Q W K R X J K W K H U H

LV H YLG H Q F H R I W U D Q V LW LR Q D O G \Q D P LF V IR U F H V � F R Q YH U J H Q F H � � 0R U H R YH U � Q H R �F OD V V LF D O

J U R ZW K W K H R U \ ZR X OG V X J J H V W W K D W LQ D V X E V H TX H Q W S H U LR G � W K H H oH F W R I S R S X OD W LR Q

J U R ZW K R Q ZD J H J U R ZW K V K R X OG G LP LQ LV K � ZK H Q Q R W F R Q W U R OOLQ J IR U F R Q YH U J H Q F H � V LQ F H

F R Q YH U J H Q F H V K R X OG E H OH V V LP S R U W D Q W �

�� 7 KH 2(& ' 6WD WLVWLF D O & R PSH QGLXP GR H V QR W UH SR UW VXrF LH QW H PSOR \ H H F R PSH QVD WLR Q GD WD IR U ,F H OD QG
D QG KH QF H LW LV R PLWWH G IUR P R XU VD PSOH � 0 R UH R Y H U� LQ WKH � � � � �� � SH ULR G� WKH GD WD IR U ) LQOD QG� WKH
1 H WKH UOD QGV D QG 1 H Z =H D OD QG Z H UH WR R LQF R PSOH WH WR EH LQF OXGH G WKH VD PSOH � + H QF H � R Y H U WKH H D UO\ SH ULR G�
Z H R QO\ KD Y H � � R EVH UY D WLR QV� Z KLOH Z H KD Y H � � R EVH UY D WLR QV R Y H U WKH � � � � �� � SH ULR G�

�� 7 KLV Y D ULD EOH LV WD N H Q IUR P %D UUR D QG 6D OD �L�0 D UWLQ �� � � � ��

��



&R OX P Q V � � � D Q G � � � R I 7D E OH � D U H W K H D Q D OR J X H V W R &R OX P Q V � � � D Q G � � � IR U W K H

S H U LR G R I W K H LQ IR U P D W LR Q U H YR OX W LR Q � $ V ZLW K W K H F D V H R I W K H H P S OR \P H Q W U D W H V � W K H U H

D S S H D U V W R E H D G U D V W LF F K D Q J H LQ W K H H oH F W V R I S R S X OD W LR Q J U R ZW K LQ W K H S R V W � � � �

S H U LR G D V F R P S D U H G W R W K H S U H �� � � � S H U LR G � ,Q &R OX P Q V � � � D Q G � � � � R X U H V W LP D W H V

R I W K H H oH F W R I S R S X OD W LR Q J U R ZW K R Q ZD J H J U R ZW K D U H Q R Z P X F K J U H D W H U LQ V L] H �

YH U \ V LJ Q Lp F D Q W D Q G LQ G H S H Q G H Q W R I ZK H W K H U R U Q R W ZH LQ F OX G H *' 3 S H U F D S LW D D V

D G G LW LR Q D O U H J U H V V R U V ��� 0R U H R YH U � ZH p Q G W K D W S R S X OD W LR Q J U R ZW K D F W X D OO\ H [S OD LQ V

D Q LP S R U W D Q W IU D F W LR Q R I W K H F U R V V �V H F W LR Q D O YD U LD Q F H � D Q G W K H U H LV Q R OR Q J H U V W U R Q J

H YLG H Q F H R I F D W F K X S ��� ,Q &R OX P Q V � � � D Q G � � � � ZH LQ V W U X P H Q W S R S X OD W LR Q J U R ZW K

R YH U W K H S H U LR G � � � � �� � ZLW K S R S X OD W LR Q J U R ZW K R YH U � � � � �� � � $ J D LQ � ZH G R Q R W p Q G

H YLG H Q F H R I V LP X OW D Q H LW \ E LD V D Q G � D V LV R IW H Q W K H F D V H ZLW K ,9 H V W LP D W LR Q � R X U S R LQ W

H V W LP D W H V D U H V OLJ K W O\ LQ F U H D V H G � LQ D E V R OX W H YD OX H � E \ W K LV S U R F H G X U H � ,Q &R OX P Q V

� � � � ZH U H S H D W W K H H [H U F LV H X V LQ J K R X U O\ ZD J H V LQ P D Q X ID F W X U LQ J D V R X U ZD J H P H D V X U H

LQ V W H D G R I U H D O F R P S H Q V D W LR Q S H U H P S OR \H H � : H R Q O\ U H S R U W W K H F D V H ZK H U H ZH H V W LP D W H

W K H X Q LYD U LD W H U H OD W LR Q V K LS E \ LQ V W U X P H Q W D O YD U LD E OH V � V LQ F H W K H R W K H U F D V H V J LYH V LP LOD U

YH U \ U H V X OW V � ,Q D OO IX U W K H U F D V H V � ZH IR F X V R Q O\ W K H ,9 H V W LP D W H V �

2X U p Q G LQ J R I D V W U R Q J Q H J D W LYH D V V R F LD W LR Q E H W ZH H Q S R S X OD W LR Q J U R ZW K D Q G ZD J H

J U R ZW K R YH U W K H � � � � �� � S H U LR G LV U R E X V W W R V H YH U D O H [W H Q V LR Q V � )R U H [D P S OH � ZH

IR X Q G W K LV R E V H U YD W LR Q W R D OZD \V E H U R E X V W W R W K H H [F OX V LR Q R I W K H 8 Q LW H G 6 W D W H V IU R P

W K H V D P S OH � )X U W K H U P R U H � ZH IR X Q G W K H U H OD W LR Q V K LS W R E H U R E X V W W R W K H LQ F OX V LR Q

R I D G X P P \ YD U LD E OH IR U $ Q J OR �6 D [R Q &R X Q W U LH V � $ X V W U D OLD � &D Q D G D � 1 H Z =H D OD Q G �
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LV LQF OXGH G LQ WKH UH J UH VVLR QV�
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,Q WKLV DSSHQGL[� ZH IRFXV RQ WKH SURRIV RI /HPPDV UHODWHG WR WKH FDVH ZLWK HQGRJHQRXV
KXPDQ FDSLWDO DFFXPXODWLRQ� WKDW LV� /HPPD �$ DQG /HPPD �$ �DQG KHQFH 3URSRVLWLRQ ���
:H SURFHHG DV IROORZV� :H pUVW EHJLQ E\ SUHVHQWLQJ WKH VHW RI HTXDWLRQV ZKLFK FKDUDFWHUL]H
WKH :DOUDVLDQ (TXLOLEULXP ZKHQ WKH WZR WHFKQRORJLHV )2�c� DQG )0�c� DUH LQ XVH� 5HFDOO�
WKDW ZH DUH DVVXPLQJ WKH PRGHUQ WHFKQRORJ\ LV VXrFLHQW HrFLHQW IRU LW WR EH DGRSWHG LQ
ERWK WKH SUH DQG SRVW LQIRUPDWLRQ UHYROXWLRQ HUD� 0RUHRYHU� VLQFH ZH DUH DVVXPLQJ WKDW
WKH PRGHUQ WHFKQRORJ\ LV VNLOO LQWHQVLYH �y ! �� DQG WKDW LW GRHVQ
W XVH XQVNLOOHG ODERU�
LW ZLOO QHFHVVDULO\ EH WKH FDVH WKDW WKH ROG WHFKQRORJ\ DOZD\V UHPDLQV LQ XVH� +HQFH� LW LV
DSSURSULDWH WR IRFXV RQO\ RQ FDVHV ZKHUH ERWK WHFKQRORJLHV DUH LQ XVH� $IWHU SUHVHQWLQJ
WKLV VHW RI HTXDWLRQV� ZH ZLOO VWDWH DQ LQWHUPHGLDU\ /HPPD �/HPPD ;��� /HPPD ;� ZLOO
KLJKOLJKW FHUWDLQ JHQHUDO IHDWXUHV WKH :DOUDVLDQ (TXLOLEULXP LQ RXU VHWWLQJ� WKDW LV� IHDWXUHV
WKDW GR QRW UHO\ RQ WKH SDUWLFXODU SDUDPHWHUL]DWLRQ RI WHFKQRORJ\ JLYHQ LQ ��� DQG �����
2QFH ZH KDYH SURYHQ /HPPD ;�� WKH SURRIV RI /HPPD �$ DQG /HPPD �$ DUH UDWKHU
VWUDLJKWIRUZDUG�

s 7KH :DOUDVLDQ (TXLOLEULXP &RQGLWLRQV�

,Q RUGHU WR SUHVHQW WKH (TXLOLEULXP &RQGLWLRQV H[SOLFLWO\� LW LV XVHIXO WR ZRUN ZLWK
XQLW FRVW IXQFWLRQV LQVWHDG RI SURGXFWLRQ IXQFWLRQV� 7R WKLV HQG� OHW &2�Z� U+ � U.� DQG
&0�U+ � U,7 � UHSUHVHQW WKH XQLW FRVW IXQFWLRQV DVVRFLDWHG ZLWK UHVSHFWLYHO\ WKH ROG DQG
PRGHUQ SURFHVVHV RI SURGXFWLRQ� 0RUHRYHU� OHW < 2 DQG <0 UHSUHVHQW WKH DPRXQW RI WKH
pQDO JRRG SURGXFHG XVLQJ WKH ROG DQG PRGHUQ IRUPV RI SURGXFWLRQ� $W WKLV SRLQW� ZH GRQ
W
LPSRVH SDUWLFXODU IXQFWLRQ IRUPV RQ WKH FRVW IXQFWLRQV �WKH\ QHHG RQO\ EH FRVW IXQFWLRQV
DVVRFLDWHG ZLWK &56�FRQYH[ WHFKQRORJLHV�� &RQVLGHU WKH IROORZLQJ VHW RI �� HTXDWLRQV LQ WKH
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5HIHU HQFHV

�� 'DURQ $FHPRJOX :K\ 'R 1HZ 7HFKQRORJLHV &RPSOHPHQW 6NLOOV" 'LUHFWHG 7HFKQLFDO

&KDQJH DQG :DJH ,QHTXDOLW\� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV� 1RYHPEHU ���� �$��
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�� 'DURQ $FHPRJOX &KDQJHV LQ 8QHPSOR\PHQW DQG :DJH ,QHTXDOLW\� $Q $OWHUQDWLYH 7KH�

RU\ DQG 6RPH (YLGHQFH� $PHULFDQ (FRQRPLF 5HYLHZ� 'HFHPEHU ����� ����^�����

�� %DVX� 6XVDQWR DQG 'DYLG :HLO $SSURSULDWH 7HFKQRORJ\ DQG *URZWK� 4XDUWHUO\ -RXUQDO
RI (FRQRPLFV� ������� 1RYHPEHU ����� ��������

�� 3DXO %HDXGU\ DQG 'DYLG *UHHQ� :KDW LV 'ULYLQJ 86 DQG &DQDGLDQ :DJHV� (QGRJHQRXV

7HFKQLFDO &KDQJH RU (QGRJHQRXV &KRLFH RI 7HFKQLTXH"� 1�%�(�5� ZRUNLQJ 3DSHU �����
'HFHPEHU �����

�� 3DXO %HDXGU\ DQG 'DYLG *UHHQ� 7KH &KDQJLQJ 6WUXFWXUH RI :DJHV LQ WKH 86 DQG *HU�

PDQ\� :KDW ([SODLQV WKH 'LoHUHQFH"� 1�%�(�5� ZRUNLQJ 3DSHU ����� 0D\ �����

�� (OL %HUPDQ� -RKQ %RXQG DQG 6WHSKHQ 0DFKLQ� ,PSOLFDWLRQV RI 6NLOOHG�ELDVHG 7HFKQRORJ�

LFDO &KDQJH� ,QWHUQDWLRQDO (YLGHQFH� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV� 1RYHPEHU �����
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DQG (PSOR\PHQW� D FRPSDULVRQ RI WKH 8QLWHG 6WDWHV� &DQDGD DQG )UDQFH� &DQDGLDQ
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��� 'XUDQWRQ� *LOOHV� 7KH (FRQRPLFV RI 3URGXFWLYH 6\VWHPV� 6HJPHQWDWLRQ DQG 6NLOO�%LDVHG

&KDQJH� :RUNLQJ 3DSHU� )HEUXDU\ ����� /RQGRQ 6FKRRO RI (FRQRPLFV�
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*HUPDQ 'LoHUHQFH� 1�%�(�5� ZRUNLQJ SDSHU ����� 0DUFK �����
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4XDUWHUO\ -RXUQDO RI (FRQRPLFV ���� ����� ��������

��� *ROGLQ� &ODXGLD DQG /DZUHQFH .DW]� 7KH 5HWXUQV WR 6NLOO LQ WKH 8QLWHG 6WDWHV $FURVV

WKH 7ZHQWLHWK &HQWXU\� 1DWLRQ %XUHDX RI (FRQRPLF 5HVHDUFK :RUNLQJ 3DSHU QR� �����
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��� $PDQGD *RVOLQJ� 6WHSKHQ 0DFKLQ DQG &RVWDV 0HJKLU� 7KH &KDQJLQJ 'LVWULEXWLRQ RI
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DQG ,QFRPH ,QHTXDOLW\� -RXUQDO RI (FRQRPLF /LWHUDWXUH� QR� �� YRO� ;;;9 ������� ���^
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��� -HUHP\ *UHHQZRRG� =YL +HUFRZLW] DQG 3HU .XUVHOO� /RQJ�5XQ ,PSOLFDWLRQV RI
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%HUQDQNH DQG .HQQHWK 5RJRo �HGV��

��� -RKQ 6FKPLGW� 7KH &KDQJLQJ 6WUXFWXUH RI 0DOH (DUQLQJV LQ %ULWDLQ� ������� LQ 5�%�
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