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7 K LV� S DS HU� F R Q WDLQ V� VR P H� UHI OHF WLR Q V� DE R X W� X VLQ J � � ' � WR S R OR J \ � �

DQ G � P R UH� J HQ HUDOO\ � VR P H� � ' � F R Q F HS WV� UHODWHG � WR � � ' � F DG DVWUH� �

) LUVWO\ � � Z H � G HY HOR S � VR P H� F R Q F HS WX DO� Y LHZ V� DE R X W� � ' � P R G HOOLQ J �

DQ G � P R UH� VS HF LI LF DOO\ � DE R X W� WK H� G HI LQ LWLR Q � R I � � ' � VS DWLDO� R E MHF WV� �

6 HF R Q G O\ � � Z H � S UHVHQ W� D� Q HZ � I UDP HZ R UN � I R U� UHS UHVHQ WLQ J � VS DWLDO�

UHODWLR Q VK LS V� � 7 K H � I UDP HZ R UN � K DV� G LI I HUHQ W� ´ F R P S OH[ LW\ µ � OHY HOV�

DQ G � DOOR Z V� P L[ LQ J � VLP S OH� DQ G � F R P S OH[ � VS DWLDO� UHODWLR Q VK LS V� �

7 K HUHI R UH� � LW� LV� S R VVLE OH� WR � F R Q VLG HU� G LI I HUHQ W� OHY HOV� Z K HQ � T X HU\ LQ J �

VS DWLDO� R E MHF WV� � ) LQ DOO\ � � VR P H� H [ DP S OHV� DUH� S UHVHQ WHG � LQ � 5

�
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G HP R Q VWUDWH� WK H� DS S OLF DE LOLW\ � R I � WK H� I UDP HZ R UN � I R U� F DG DVWUDO�

R E MHF WV� �
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) R U� P DQ \ � \ HDUV� � DF T X LVLWLR Q � WHF K Q LT X HV� DQ G � F R P S X WDWLR Q DO� S UR F HVVHV� HY R OY H�

F R Q WLQ X DOO\ � DQ G � WK H� S UDF WLF DO� OLP LWDWLR Q V� R I � WK H� X VH� R I � � ' � LQ I R UP DWLR Q �

G HF UHDVH� � % X W� LQ � P R VW� R I � WK H� F DVHV� DQ G � HVS HF LDOO\ � LQ � X UE DQ � F R Q WH[ WV� � WK H�

HY R OX WLR Q � WR � UHDO� � ' � J HR � R E MHF WV� LV� UDWK HU� VOR Z � � 7 K LV� F R X OG � E H � H [ S ODLQ HG � E \ � D �

VWUR Q J � LQ K LE LWR U� I DF WR U� � L� H � � WK H� LQ K HULWDQ F H� R I � � ' � Z D\ � R I � WK LQ N LQ J � � 7 K H �

S ULP DU\ � UHI OH[ � Z K HQ � X S J UDG LQ J � D� � ' � P R G HO� � I R U� H [ DP S OH� WK H� F DG DVWUDO�

P R G HO� � P D\ � E H � WR � N HHS � WK H� � ' � R E MHF W· V� G HI LQ LWLR Q � DQ G � DG G � VR P H� � ' �

H [ WHQ VLR Q V� � ( Y HQ � LI � WK H� UHVX OW� LV� VDWLVI DF WR U\ � � WK H� DS S UR DF K � LV� LQ F R P S OHWH� DQ G �

OLP LWDWLY H� � 7 K H � R S S R UWX Q LW\ � R I � Z R UN LQ J � Z LWK � � ' � G DWD� DOOR Z V� X V� WR � F R Q VLG HU�

WK H� � ' � Z R UOG � Z K HUH� P DQ \ � R E MHF WV� F DQ � VLJ Q LI LF DQ WO\ � HY R OY H� � , I � DQ � R E MHF W� K DV� D�

Q HZ � G HI LQ LWLR Q � VWUR Q J O\ � UHODWHG � WR � � ' � � Q R WH� WK DW� LW� F DQ � E H � WK HUHI R UH� VHHQ � OLN H�

D� Q HZ � R E MHF W� � � WK H� X VH� R I � D � � ' � P R G HO� Z LOO� E H � LP S HUDWLY H� E \ � LWVHOI � � 7 R � UHDF K �



WK LV� R E MHF WLY H� � DG HT X DWH� DE VWUDF WLR Q V� DQ G � P DQ LS X ODWLR Q � WR R OV� VK R X OG � E H � X VHG � �

$ P R Q J � DOO� � VX S S R UW� R I � WK H� � ' � VS DWLDO� DQ DO\ VLV� LV� P R VW� F ULWLF DO� � , Q � WK LV� R UG HU� R I �

LG HDV� � Z H � Z LOO� S UHVHQ W� D� Q HZ � � ' � F R Q F HS WX DO� P R G HO� � WK H� ' LP HQVLRQDO� 0 RGHO� � I R U�

G HVF ULE LQ J � UHDO� Z R UOG � DQ G � D� Q HZ � I UDP HZ R UN � I R U� UHS UHVHQ WLQ J � VS DWLDO�

UHODWLR Q VK LS V� LQ � 5
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7 UDG LWLR Q DOO\ � � WK H� R E MHF WV� R I � LQ WHUHVW� LQ � D� * , 6 � DUH� F R Q VLG HUHG � VS DWLDO� R E MHF WV� �

L� H � � R E MHF WV� WK DW� K DY H� WK HP DWLF � DQ G � J HR P HWULF � F K DUDF WHULVWLF V� � & R Q VHT X HQ WO\ � �

WK H� Z R UG � LV� DE R X W� � ' � * , 6 � Z K LOH� WK H� R E MHF WV� DUH� J HR P HWULF DOO\ � UHS UHVHQ WHG � LQ �

WK UHH� G LP HQ VLR Q V� � 6 HY HUDO� H [ WHQ G HG � VWX G LHV� K DY H� E HHQ � G R Q H� DE R X W� WK H� � ' �

R E MHF W� R I � LQ WHUHVW� LQ � X UE DQ � HQ Y LUR Q P HQ W� � 7 K H � F R P P R Q � X Q G HUVWDQ G LQ J � LV� WK DW�

WK H� P R VW� LP S R UWDQ W� � ' � UHDO� R E MHF WV� LQ � X UE DQ � DUHDV� DUH� E X LOG LQ J V� DQ G � WHUUDLQ �

UHS UHVHQ WHG � DV� 7 , 1 � � * U• Q� DQG� ' DQ� � � � � � � / HE HUO� DQG� * UX E HU� � � � � � � 7 HP S I OL�

� � � � � � � ) X FK � � � � � � S UHVHQ WV� D� VWX G \ � R Q � UHDO� R E MHF WV� R I � LQ WHUHVW� I R U� � ' � F LW\ �

P R G HOV� � 7 K H � LQ Y HVWLJ DWLR Q V� LQ � I LY H � J UR X S V� R I � R E MHF WV� � L� H � � E X LOG LQ J V� �

Y HJ HWDWLR Q � � WUDI I LF � Q HWZ R UN � � S X E OLF � X WLOLWLHV� DQ G � WHOHF R P P X Q LF DWLR Q V� � K DY H�

F OHDUO\ � VK R Z Q � WK H� S UHY DOHQ W� X VDJ H� R I � � Q HHG � I R U� � E X LOG LQ J V� � WUDI I LF � Q HWZ R UN �

DQ G � Y HJ HWDWLR Q � � 5 D] LQJ HU� DQG� * OHL[ QHU� � � � � � S UHVHQ W� D� Y LUWX DO� P R G HO� R I � D � VT X DUH�

LQ � * UD] � � F UHDWHG � X S R Q � P X Q LF LS DO� UHT X HVW� � � F R Q WDLQ LQ J � E X LOG LQ J V� � WUDI I LF �

Q HWZ R UN � � ODP S � S R VWV� DQ G � WUHHV� � ' DK DQ\ � � � � � � VX J J HVWV� WK UHH� J UR X S V� R I � R E MHF WV�

WR � E H � F R Q VLG HUHG � � WHUUDLQ � � Y HJ HWDWLR Q � DQ G � E X LOW� I R UP � � & OHDUO\ � � P R VW� R I � WK H�

DX WK R UV� DG G UHVV� UHDO� R E MHF WV� Z LWK � VS DWLDO� H [ WHQ W� � 2 S HUDWLR Q DO� G DWD� Q HHG HG � I R U�

X UE DQ � S ODQ Q LQ J � DQ G � HVS HF LDOO\ � F DG DVWUH� � K R Z HY HU� � J R HV� R I WHQ � I DU� E H\ R Q G � WK H�

UHDO� R E MHF WV� R I � LQ WHUHVW� G LVF X VVHG � VR � I DU� � ) R U� H [ DP S OH� � F DG DVWUDO� R I I LF HV�

P DLQ WDLQ � MX ULG LF DO� E R X Q G DULHV� DQ G � OHJ DO� VWDWX V� R I � WK H� UHDO� HVWDWH� � L� H � � LWHP V� WK DW�

F DQ Q R W� E H� F ODVVLI LHG � DV� � ' � VS DWLDO� R E MHF WV� � = ODWDQRYD� � � � � � S UR S R VHV� R E MHF WV� DV�

S HR S OH� � F R P S DQ LHV� � WD[ HV� � HWF � � WR � E H � LQ F OX G HG � LQ � WK H� VF R S H� R I � R E MHF WV�

R UJ DQ LVHG � LQ � D� * , 6 � � ) R X U� E DVLF � J UR X S V� WR � G LVWLQ J X LVK LQ J � UHDO� R E MHF WV� DUH�

LQ WUR G X F HG � � L� H � � MX ULG LF DO� R E MHF WV� � H � J � � LQ G LY LG X DOV� � LQ VWLWX WLR Q V� � F R P S DQ LHV� � �

WR S R J UDS K LF � R E MHF WV� � H � J � � E X LOG LQ J V� � VWUHHWV� � X WLOLWLHV� � � I LF WLR Q DO� R E MHF WV� � H � J � �

DG P LQ LVWUDWLY H� E R X Q G DULHV� � DQ G � DE VWUDF W� R E MHF WV� � H � J � � WD[ HV� � G HHG V� � LQ F R P HV� � �

6 LQ F H� DOO� WK H� R E MHF WV� K DY H� VHP DQ WLF � F K DUDF WHULVWLF V� � J HR P HWULF � F K DUDF WHULVWLF V�

R I � UHDO� R E MHF WV� DUH� WK H� OHDG LQ J � F ULWHULR Q � R I � WK H� J UR X S LQ J � � 7 K HUH� DUH� R E MHF WV�

Z LWK � HLWK HU� � � � � Q R Q � F R P S OHWH� J HR P HWULF � F K DUDF WHULVWLF V� � L� H � � R Q O\ � OR F DWLR Q � � � � � �

F R P S OHWH� J HR P HWULF � F K DUDF WHULVWLF V� DQ G � H [ LVWHQ F H� LQ � WK H� UHDO� Z R UOG � � � � �

F R P S OHWH� J HR P HWULF � F K DUDF WHULVWLF V� DQ G � I LF WLY H� H [ LVWHQ F H� � DQ G � � � � Z LWK R X W�

J HR P HWULF � F K DUDF WHULVWLF V� � �
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$ F F R UG LQ J � WR � WK LV� F ODVVLI LF DWLR Q � � WK H� � ' � WR S R J UDS K LF � R E MHF WV� DUH� E DVLF DOO\ � WK H�

� ' � VS DWLDO� R E MHF WV� F X UUHQ WO\ � P DLQ WDLQ HG � � R U� LQ WHQ G HG � I R U� P DLQ WHQ DQ F H� � LQ � D�

Y DULHW\ � R I � LQ I R UP DWLR Q � V\ VWHP V� � 7 K H � Q HHG � R I � � ' � I LF WLR Q DO� R E MHF WV� LV� X VX DOO\ �

Q R W� WK DW� WUDQ VS DUHQ W� � : K LOH� LW� VHHP V� Q R UP DO� WR � HY R OY H� I UR P � D� � ' �

UHS UHVHQ WDWLR Q � R I � E X LOG LQ J � WR � D� � ' � UHS UHVHQ WDWLR Q � � E HF DX VH� WK LV� LV� WK H� UHDOLW\ � � �



WK LV� LV� Q R W� WK H� F DVH� I R U� I LF WLR Q DO� R E MHF W� � P X Q LF LS DOLW\ � X Q LW� � VWDWLVWLF DO� X Q LW� � R U�

R WK HU� I LF WLR Q DO� S K HQ R P HQ D� � � �
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7 K H � F K DOOHQ J H� R I � � ' � * , 6 � LV� WR � VX S S R UW� DQ DO\ VLV� E HWZ HHQ � DOO� G LI I HUHQ W� W\ S HV� R I �

UHDO� R E MHF WV� � , I � � ' � * , 6 � LQ F R US R UDWHV� R Q O\ � � ' � WR S R J UDS K LF � R E MHF WV� DQ G � Q R �

� ' � I LF WLR Q DO� R E MHF WV� � VR P H� DQ DO\ VLV� Z R X OG � E H � VLP S OLI LHG � R U� HY HQ � WUX Q F DWHG � �

6 X F K � VLP S OLI LF DWLR Q � P D\ � DOVR � K DY H� WK H� H I I HF W� R I � D � VWUR Q J � E UDN H� WR � WK H�

HY R OX WLR Q � R I � � ' � * , 6 � � 7 K HUHI R UH� � LQ � WK LV� S DS HU� � Z H � Z LOO� F R Q VLG HU� E R WK �

WR S R J UDS K LF � DQ G � I LF WLR Q DO� R E MHF WV� DV� D� S DUW� R I � R X U� VS DWLDO� UHODWLR Q VK LS � P R G HO� �

� � 7 + ( � ' , 0 ( 1 6 , 2 1 $ / � 0 2 ' ( / � �

7 K H � G HY HOR S P HQ W� R I � D � P DWK HP DWLF DO� WK HR U\ � WR � F DWHJ R ULVH� UHODWLR Q V� DP R Q J �

VS DWLDO� R E MHF WV� K DV� E HHQ � LG HQ WLI LHG � LQ � HDUO\ � � � � WLHV� DV� DQ � HVVHQ WLDO� WDVN � WR �

R Y HUF R P H� WK H� G LY HUVLW\ � DQ G � LQ F R P S OHWHQ HVV� R I � VS DWLDO� UHODWLR Q VK LS V� UHDOLVHG �

LQ � G LI I HUHQ W� LQ I R UP DWLR Q � V\ VWHP V� � 7 K H � LQ WHQ VLY H� UHVHDUF K � LQ � WK LV� DUHD� K DV� OHG �

WR � WK H� G HY HOR S P HQ W� R I � D � I UDP HZ R UN � E DVHG � X S R Q � VHW� WK HR U\ � DQ G � J HQ HUDO�

WR S R OR J \ � S ULQ F LS OHV� DQ G � Q R WLR Q V� � VHH� 3 X OODU� DQG� ( J HQK RI HU� � � � � � � � 7 K H �

I UDP HZ R UN � X WLOLVHV� WK H� I X Q G DP HQ WDO� Q R WLR Q V� R I � J HQ HUDO� WR S R OR J \ � I R U�

WR S R OR J LF DO� S ULP LWLY HV� WR � LQ Y HVWLJ DWH� WK H� LQ WHUDF WLR Q V� R I � WK H� VS DWLDO� R E MHF WV� �

7 K H � E DVLF � F ULWHULR Q � WR � G LVWLQ J X LVK � E HWZ HHQ � G LI I HUHQ W� UHODWLR Q V� LV� WK H� G HWHF WLR Q �

R I � HP S W\ � DQ G � Q R Q � HP S W\ � LQ WHUVHF WLR Q V� E HWZ HHQ � WR S R OR J LF DO� S ULP LWLY HV� �

' HS HQ G LQ J � R Q � WK H� Q X P E HU� R I � WK H� WR S R OR J LF DO� S ULP LWLY HV� F R Q VLG HUHG � � WZ R �

LQWHUVHFWLRQ� P RGHOV� Z HUH� S UHVHQ WHG � LQ � WK H� OLWHUDWX UH� � 7 K H � I LUVW� LG HD� LV� WR �

LQ Y HVWLJ DWH� WK H� LQ WHUVHF WLR Q � R I � LQ WHULR UV� DQ G � E R X Q G DULHV� R I � WZ R � R E MHF WV� � 7 K LV�

UHVX OWV� LQ � �

�

 � � � UHODWLR Q V� E HWZ HHQ � WZ R � R E MHF WV� � $ S S DUHQ WO\ � � P DQ \ � UHODWLR Q V�

F DQ Q R W� E H� G LVWLQ J X LVK HG � R Q � WK H� E DVLV� R I � R Q O\ � WZ R � WR S R OR J LF DO� S ULP LWLY HV� �

7 K HUHI R UH� WK H� HY DOX DWLR Q � R I � WK H� H [ WHULR U� LV� DG R S WHG � � WK H� � � LQ WHUVHF WLR Q �

P R G HO� � ( J HQK RI HU� DQG� + HUUULQJ � � � � � � � � 7 K H � Q X P E HU� R I � G HWHF WDE OH� UHODWLR Q V�

E HWZ HHQ � WZ R � R E MHF WV� WK X V� LQ F UHDVHV� WR � �

�

 � � � � � 7 K H � F ULWLF LVP � LV� P R VWO\ � DE R X W�

WK H� I DF W� WK DW� Q R W� DOO� WK H� UHODWLR Q V� DUH� S R VVLE OH� LQ � UHDOLW\ � � WK H� LQ WHUVHF WLR Q V� DUH�

Q R W� I X UWK HU� LQ Y HVWLJ DWHG � � DQ G � P DQ \ � R E MHF W� LQ WHUVHF WLR Q V� DUH� WR S R OR J LF DOO\ �

HT X LY DOHQ W� � �

�

$ � VOLJ K WO\ � G LI I HUHQ W� DS S UR DF K � LV� I R OOR Z HG � E \ � & OHP HQ WL� HW� DO� � � � � � � $ J DLQ � � WK H�

WK UHH� WR S R OR J LF DO� S ULP LWLY HV� DUH� X VHG � E X W� I LUVW� WK H� W\ S H � R I � LQ WHUVHF WLR Q � LV�

F ODULI LHG � DQ G � WK HQ � D� G HWDLOHG � HY DOX DWLR Q � R I � DOO� WK H� F HOOV� F R P S R VLQ J � DQ � R E MHF W� LV�

S HUI R UP HG � � 7 K H � DS S UR DF K � F ODLP V� D� G HWHF WLR Q � R I � D � ODUJ HU� Q X P E HU� R I � UHODWLR Q V� �

K R Z HY HU� � DW� D� K LJ K � F R P S X WDWLR Q DO� S ULF H� �

�

7 K LV� VHF WLR Q � S UHVHQ WV� D� Q HZ � I UDP HZ R UN � � L� H � � WK H� ' LP HQVLRQDO� 0 RGHO� � ' 0 � � I R U�

G HVF ULE LQ J � UHDO� Z R UOG � DQ G � D� Q HZ � I UDP HZ R UN � I R U� UHS UHVHQ WLQ J � VS DWLDO�

UHODWLR Q VK LS V� LQ � 5

�

� � 7 K H � E DVLF � UR OH� R I � WK LV� P R G HO� Z DV� WR � UHVS R Q G � WR � WK H�

OLP LWDWLR Q � R I � WK H� � � LQ WHUVHF WLR Q � P R G HO� DQ G � P R UH� S UHF LVHO\ � WK H� WR S R OR J LF DO�

HT X LY DOHQ F H� � ( J HQK RI HU� DQG� ) UDQ] RVD� � � � � � � = ODWDQRYD� � � � � � � �
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3 ULR U� J LY LQ J � WK H� G HI LQ LWLR Q V� � Z H � Z LOO� P HQ WLR Q � I HZ � N H\ � LVVX HV� � ) LUVW� � WK H� P R G HO�

LV� E DVHG � R Q � WK H� � ' � & 2 1 * 2 2 � I R UP DOLVP � S UHVHQ WHG � E \ � 3 DQ WD] LV� HW� DO� � � � � �

DQ G � H [ WHQ G HG � WR � F R S H� Z LWK � � ' � R E MHF WV� DQ G � VS DWLDO� UHODWLR Q VK LS V� � 6 HF R Q G � � WK H�

VS DWLDO� R E MHF W� LQ � WK LV� P R G HO� LV� F R P S R VHG � R I � G LI I HUHQ W� VP DOOHU� HOHP HQ WV� Q DP HG �

GLP HQVLRQDO� HOHP HQWV� � 7 K LUG � � WK H� F R Q F HS WX DOLVDWLR Q � R I � WK H� VS DWLDO� UHODWLR Q VK LS V�

� F R Q VLG HUHG � R I � VX S HULR U� LP S R UWDQ F H� F R P S DUH� WR � R E MHF WV� � I R F X V� R Q � R Q O\ �

R E MHF WV� Z LWK � G HI LQ HG � OLP LWV� � Z LOO� E H � H [ S ODLQ HG � ODWHU� � � 7 K H � I R OOR Z LQ J �

VX E VHF WLR Q V� DUH� R UJ DQ LVHG � DV� I R OOR Z V� � I LUVW� � WK H� N H\ � G HI LQ LWLR Q V� I R U�

UHS UHVHQ WLQ J � R E MHF WV� R I � UHDO� Z R UOG � DUH� S UHVHQ WHG � DQ G � WK HQ � WK H� I UDP HZ R UN � I R U�

G HVF ULE LQ J � VS DWLDO� UHODWLR Q VK LS V� LV� G LVF X VVHG � �

� � � � ' LP H Q V LR Q D O� H OH P H Q WV �

7 K LV� VHF WLR Q � S UHVHQ WV� WK H� E DVLF � UX OHV� R I � WK H� ' LP HQ VLR Q DO� 0 R G HO� � 0 R UH�

G HWDLOV� � L� H � � WK H� P DWK HP DWLF DO� G HP R Q VWUDWLR Q V� R I � WK HVH� UX OHV� I R U� F R Q Y H[ �

R E MHF WV� � Z LOO� E H � J LY HQ � LQ � I X UWK HU� Z R UN V� � 7 K H � VWDUWLQ J � G HI LQ LWLR Q � R I � WK H� P R G HO�

I R OOR Z V� �

�

' HI LQLWLRQ� � � � $ � ' LP H Q V LR Q D O� H OH P H Q W� � GHQRWHG� E \ � ' � HOHP HQW� � LV� D� S RUWLRQ� RI � VS DFH� �

Z K LFK � LV� UHODWHG� WR� D� S DUWLFX ODU� G LP H Q V LR Q D O� I UD P H � R I � UH I H UH Q F H � � , W� LV� VDLG� a �

GLP HQVLRQDO� Z K HQ� WRWDOO\ � GHI LQHG� E \ � a � GLP HQVLRQDO� I UDP HV� RI � UHI HUHQFH� �

�

) UDP H� R I � UHI HUHQ F H� G HQ R WHV� WK H� G LP HQ VLR Q � R I � WK H� VS DF H� � R U� VX E � VS DF H� � LQ �

Z K LF K � WK H� GLP HQVLRQDO� HOHP HQW� LV� HP E HG G HG � � ) LJ X UH� � � VK R Z V� D� � ' � HOHP HQ W�

S OX Q J HG � LQ WR � D� � ' � I UDP H� R I � UHI HUHQ F H� � 5

�

� � � ( DF K � S R LQ W� R I � WK LV� HOHP HQ W� F DQ �

E H � H [ S UHVVHG � DOVR � E \ � R Q H� F R R UG LQ DWH� X VLQ J � WK H� DVVR F LDWHG � � ' � I UDP H� R I �

UHI HUHQ F H� � $ Q R WK HU� H [ DP S OH� I R U� D� � ' � HOHP HQ W� LV� J LY HQ � LQ � ) LJ X UH� � � �

�

� �

) LJ X UH� � � � � ' � HOHP HQW� HP E HGGHG� LQ� 5

�

) LJ X UH� � � � � ' � HOHP HQW� HP E HGGHG� LQ� 5

�

�

�

% \ � WUDQ VLWLY LW\ � � R Q H� F DQ � VD\ � WK DW� D� Q � G LP HQ VLR Q DO� S R UWLR Q � R I � VS DF H� LV� G HQ R WHG �

Q ' � HOHP HQ W� � $ � Q � G LP HQ VLR Q DO� I UDP H� R I � UHI HUHQ F H� P D\ � F R Q WDLQ � Q ' � HOHP HQ WV� �

� Q � � � ' � HOHP HQ WV� G R Z Q � WR � � ' � HOHP HQ WV� � , Q � WK H� � ' � ( X F OLG HDQ � VS DF H� � 5

�

� � � I R X U�



W\ S HV� R I � G LP HQ VLR Q DO� HOHP HQ WV� DUH� DOOR Z HG � � L� H � � � ' � � � ' � � � ' � DQ G � � ' �

HOHP HQ WV� �

�

' HI LQLWLRQ� � � � $ � a � GLP HQVLRQDO� HOHP HQW� K DV� DQ� H [ WH Q V LR Q � DQG� P D\ � K DYH� D� OLP LW� � 7 K H�

H[ WHQVLRQ� LV� WK H� Z K ROH� VX E � VS DFH� RI � a � GLP HQVLRQ� RI � WK H� HOHP HQW� � DQG� WK H� OLP LW� LV� WK H� Z K ROH�

VX E � VS DFH� RI � � � GLP HQVLRQ� WR� a � � � GLP HQVLRQ� � 7 K X V� � LI � D � a ' � HOHP HQW� K DV� D� OLP LW� � WK LV� OLP LW�

FRUUHVS RQGV� WR� D� ORZ HU� � a � � � ' � HOHP HQW� �

�

7 K H � Q H[ W� I LJ X UHV� LOOX VWUDWH� WK H� F R Q F HS W� I R U� � ' � HOHP HQ WV� � ) LJ X UH� � � � DQ G � � ' �

HOHP HQ WV� � ) LJ X UH� � � � � 2 Q H� F DQ � VHH� WK DW� WK H� � ' � HOHP HQ W· V� OLP LW� F R UUHVS R Q G V� WR �

WK H� WZ R � H [ WUHP H� S R LQ WV� R I � WK LV� OLQ H� � + R Z HY HU� � LI � WK H� � ' � HOHP HQ W� LV� F OR VHG � �

WK DQ � LW� K DV� Q R � OLP LW� � 7 K H � � ' � HOHP HQ W� G R HV� Q R W� K DY H� D� OLP LW� E \ � G HI LQ LWLR Q � �

 

 
 

 

 

) LJ X UH� � � � / LP LW� DQG� H[ WHQVLRQ� RI � � ' � HOHP HQW�

  

 

) LJ X UH� � � � / LP LW� DQG� H[ WHQVLRQ� RI � � ' � HOHP HQW�

) X UWK HUP R UH� � WK H� � ' � HOHP HQ W� WK DW� F R UUHVS R Q G V� WR � WK H� � ' � HOHP HQ W· V� OLP LW�

� ) LJ X UH� � � � P X VW� E H� X Q G HUVWR R G � DV� D� Z K R OH� DQ G � Q R W� DV� I LY H � F R Q Q HF WHG � � ' �

HOHP HQ WV� � 7 K H � I R OOR Z LQ J � WZ R � G HI LQ LWLR Q V� UHI HU� WR � G LP HQ VLR Q DO� HOHP HQ WV� Z LWK �

Z LWK R X W� K R OHV� �

�

' HI LQLWLRQ� � � � $ � S RUWLRQ� RI � WK H� OLP LW� LV� VDLG� WR� E H� � � � LQ WH ULR U� OLP LW� Z K HQ� LW� GLYLGHV� WK H�

H[ WHQVLRQ� DQG� � � � H [ WH ULR U� OLP LW� Z K HQ� LW� RX WOLQHV� WK H� H[ WHQVLRQ� �

�

' HI LQLWLRQ� � � � $ � GLP HQVLRQDO� HOHP HQW� LV� VDLG� WR� E H� Z K R OH � Z K HQ� LWV� H[ WHULRU� OLP LW� LV�

FRQWLQX RX V� � $ � FRQWLQX RX V� OLP LW� LV� FK DUDFWHULVHG� E \ � D � FRQWLJ X LW\ � RI � DOO� LWV� S DUWV� � �

�



) LJ X UH� � � S UHVHQ WV� D� Z K R OH� G LP HQ VLR Q DO� HOHP HQ W� Z K LOH� ) LJ X UH� � � S UHVHQ WV� D�

Q R Q � Z K R OH� HOHP HQ W� � 7 K HVH� ODVW� G HI LQ LWLR Q V� DUH� HVS HF LDOO\ � LP S R UWDQ W� I R U� WK H�

G HI LQ LWLR Q V� R I � VS DWLDO� R E MHF W� LQ WUR G X F HG � LQ � WK H� I R OOR Z LQ J � VHF WLR Q � � �

�

  

) LJ X UH� � � � : K ROH� GLP HQVLRQDO� HOHP HQW� ) LJ X UH� � � � 1 RQ� Z K ROH� GLP HQVLRQDO� HOHP HQW�

� � � � 6 S D WLD O� R E MH F WV �

, Q � WK LV� VWX G \ � � I R U� VLP S OLF LW\ � � Z H � OLP LW� R X UVHOY HV� WR � WK H� WK LUG � G LP HQ VLR Q � �

+ R Z HY HU� � WK HUH� LV� Q R � UHDO� OLP LWDWLR Q � LQ � WK H� HOHP HQ W· V� G LP HQ VLR Q � � : H � S UHVHQ W�

WK H� G LI I HUHQ W� VS DWLDO� R E MHF WV� VWDUWLQ J � I UR P � P R UH� UHVWULF WLY H� Q R WDWLR Q V� WR � OHVV�

UHVWULF WLY H� R Q HV� � 7 K H � G HI LQ LWLR Q V� S UHVHQ WHG � K HUH� DUH� E DVHG � R Q � WK H� G LP HQ VLR Q DO�

HOHP HQ WV� LQ WUR G X F HG � LQ � WK H� S UHY LR X V� VHF WLR Q � � �

�

' HI LQLWLRQ� � � � $ � V S D WLD O� R E MH F W� LV� FRP S RVHG� E \ � DW� OHDVW� RQH� GLP HQVLRQDO� HOHP HQW� �

�

' HI LQLWLRQ� � � � $ � V LP S OH � V S D WLD O� R E MH F W� LV� FRP S RVHG� RI � FRQWLQX RX V� VHULHV� RI � Z K ROH�

GLP HQVLRQDO� HOHP HQWV� WK DW� HQG� Z LWK � D� GLP HQVLRQDO� HOHP HQW� Z LWK RX W� OLP LW� � �

�

' HI LQLWLRQ� � � � $ � F R P S R V H G � V S D WLD O� R E MH F W� LV� FRP S RVHG� RI � FRQWLQX RX V� VHULHV� RI �

GLP HQVLRQDO� HOHP HQWV� WK DW� HQG� Z LWK � D� GLP HQVLRQDO� HOHP HQW� Z LWK RX W� OLP LW� � �

�

) R U� VLP S OH� DQ G � F R P S R VHG � VS DWLDO� R E MHF W� � HDF K � G LP HQ VLR Q DO� HOHP HQ W� LV� MR LQ HG �

WR � DOO� WK H� R WK HU� G LP HQ VLR Q DO� HOHP HQ WV� �

�

' HI LQLWLRQ� � � � $ � F R P S OH [ � V S D WLD O� R E MH F W� LV� FRP S RVHG� RI � VHULHV� RI � GLP HQVLRQDO�

HOHP HQWV� WK DW� HQG� Z LWK � D� GLP HQVLRQDO� HOHP HQW� Z LWK RX W� OLP LW� �

�

�

�

�

�

�
�

� 6 LP S OH� VS DWLDO� RE MHFW� & RP S RVHG� VS DWLDO� RE MHFW� & RP S OH[ � VS DWLDO� RE MHFW�

) LJ X UH� � � � ( [ DP S OHV� RI � VS DWLDO� RE MHFWV�



6 LP S OH� VS DWLDO� R E MHF WV� DUH� WK H� HDVLHVW� WR � X Q G HUVWDQ G � � 7 K H � P R VW� F R P P R Q O\ �

P HQ WLR Q HG � LQ � WK H� OLWHUDWX UH� VLP S OH� R E MHF WV� DUH� � S R LQ W� � F R P S R VHG � R I � � ' �

HOHP HQ W� � � OLQ H� � F R P S R VHG � R I � � ' � DQ G � � ' � HOHP HQ WV� � � F OR VHG � OLQ H� � F R P S R VHG � R I �

� ' � HOHP HQ W� � � S R O\ J R Q � � F R P S R VHG � R I � � ' � � � ' � DQ G � � ' � HOHP HQ WV� � � VS K HUH�

� F R P S R VHG � R I � � ' � DQ G � � ' � HOHP HQ WV� � DQ G � F X E H� � F R P S R VHG � R I � � ' � � � ' � � � ' �

DQ G � � ' � HOHP HQ W� � � 0 R VW� R I � WK H� � ' � DQ G � � ' � G DWD� P R G HO� P DQ DJ HV� WK LV� W\ S H � R I �

R E MHF WV� �

�

� � �
� �

3 RLQW� / LQH� 3 RO\ J RQ� 6 S K HUH� & X E H�

) LJ X UH� � � � ( [ DP S OHV� RI � VLP S OH� VS DWLDO� RE MHFWV�

7 K H� F R P S R VHG � VS DWLDO� R E MHF W� F DQ � E H � VHHQ � DV� WK H� F R P E LQ DWLR Q � R I � VR P H� W\ S H �

R I � VLP S OH� VS DWLDO� R E MHF WV� � H � J � � WZ R � S R LQ WV� � WZ R � S R O\ J R Q V� � HWF � �

�

� � �
�

�

) LJ X UH� � � � ( [ DP S OHV� RI � FRP S RVHG� RE MHFWV�

7 K H� F R P S OH[ � VS DWLDO� R E MHF W� F DQ � E H � VHHQ � DV� WK H� F R P E LQ DWLR Q � R I � VLP S OH� VS DWLDO�

R E MHF WV� R I � G LI I HUHQ W� N LQ G � � H � J � � R Q H� S R LQ W� DQ G � R Q H� S R O\ J R Q � � HWF � � � , W� LV�

LP S R UWDQ W� WR � Q R WH� WK DW� HY HQ � LI � D � VS DWLDO� R E MHF W� LV� VWULF WO\ � G HI LQ HG � Z LWK � DOO� WK H�

G LP HQ VLR Q DO� HOHP HQ W� � H � J � � D � F X E H� � � � ' � � � ' � � � ' � � � ' � HOHP HQ W� � � DOO� R I � WK HVH�

HOHP HQ WV� DUH� P D\ � E H � Q R W� UHOHY DQ W� DW� D� J HR J UDS K LF � OHY HO� � / HW� X V� F R Q VLG HU� WK H�

UHDO� R E MHF W� E X LOG LQ J � WK DW� LV� UHS UHVHQ WHG � E \ � D � VLP S OH� VS DWLDO� R E MHF W� F X E H� � , Q �

VR P H� DS S OLF DWLR Q V� � WK H� � ' � HOHP HQ W� � WK H� F X E H· V� F R UQ HUV� � P D\ � Q R W� K DY H� D�

S DUWLF X ODU� LQ WHUHVW� � 7 K HUHI R UH� � DV� Z H � Z LOO� VHH� LQ � WK H� Q H[ W� VHF WLR Q � � LW� LV� Q R W�

UHOHY DQ W� WR � WDN H� WK LV� � ' � HOHP HQ W� LQ WR � F R Q VLG HUDWLR Q � I R U� WK H� G HWHUP LQ DWLR Q � R I �

G LP HQ VLR Q DO� UHODWLR Q VK LS V� �

� � � � ) UD P H Z R UN � I R U� UH S UH V H Q WLQ J � V S D WLD O� UH OD WLR Q V K LS V �

+ DY LQ J � WK H� G LP HQ VLR Q DO� HOHP HQ WV� DQ G � VS DWLDO� R E MHF WV� G HI LQ HG � LQ � WK H� S UHY LR X V�

VHF WLR Q V� � Z H � F DQ � Q R Z � S UHVHQ W� K R Z � WK LV� Q R WDWLR Q � F DQ � E H � X VHG � WR � UHS UHVHQ W�

VS DWLDO� UHODWLR Q VK LS V� � : H � G HI LQ H� GLP HQVLRQDO� UHODWLRQVK LS V� DV� WK H� UHODWLR Q VK LS V�

WK DW� H[ LVW� E HWZ HHQ � G LP HQ VLR Q DO� HOHP HQ WV� � : H � G HI LQ H� WK UHH� W\ S HV� R I �

G LP HQ VLR Q DO� UHODWLR Q VK LS V� � L� H � � WRWDO� � W� � � S DUWLDO� � S � � DQ G � QRQ� H[ LVWHQW� � Q� H� � � � �

�

' HI LQLWLRQ� � � � $ � GLP HQVLRQDO� HOHP HQW� LV� LQ� WR WD O� UH OD WLR Q � Z LWK � DQRWK HU� GLP HQVLRQDO�

HOHP HQW� LI � WK HLU� LQWHUVHFWLRQ� LV� HT X DO� WR� WK H� I LUVW� HOHP HQW� � �



' HI LQLWLRQ� � � � � $ � GLP HQVLRQDO� HOHP HQW� LV� LQ� S D UWLD O� UH OD WLR Q � Z LWK � DQRWK HU� GLP HQVLRQDO�

HOHP HQW� LI � WK HLU� LQWHUVHFWLRQ� LV� QRW� HT X DO� WR� WK H� I LUVW� HOHP HQW� � DQG� LI � WK H� LQWHUVHFWLRQ� E HWZ HHQ�

WK H� I LUVW� HOHP HQW� DQG� WK H� H[ WHQVLRQ� RI � WK H� VHFRQG� LV� QRW� QX OO� �

�

' HI LQLWLRQ� � � � � $ � GLP HQVLRQDO� HOHP HQW� LV� LQ� Q R � UH OD WLR Q � � Q R Q � H [ LV WH Q W� � Z LWK � DQRWK HU�

GLP HQVLRQDO� HOHP HQW� LI � WK H� LQWHUVHFWLRQ� E HWZ HHQ� WK H� I LUVW� HOHP HQW� DQG� WK H� H[ WHQVLRQ� RI � WK H�

VHFRQG� LV� QX OO� �

�

7 K HVH� W\ S HV� R I � UHODWLR Q VK LS V� DUH� LOOX VWUDWHG � I R U� WZ R � � ' � HOHP HQ WV� � ) LJ X UH� � � � � �

�

�

�

�

 

�

 

�

7 RWDO� UHODWLRQ� 3 DUWLDO� UHODWLRQ� � 1 R� UHODWLRQ� � QRQ� H[ LVWHQW� �

) LJ X UH� � � � � 5 HODWLRQV� E HWZ HHQ� GLP HQVLRQDO� HOHP HQWV�

7 K H� G LP HQ VLR Q DO� UHODWLR Q VK LS V� E HWZ HHQ � WZ R � VS DWLDO� R E MHF WV� F DQ � E H � DS S OLHG �

I R U� DOO� WK H� G LP HQ VLR Q DO� HOHP HQ WV� VWDUWLQ J � I UR P � WK H� R Q H� Z LWK � WK H� K LJ K HVW�

G LP HQ VLR Q � � ) R U� H [ DP S OH� � WK H� G LP HQ VLR Q DO� UHODWLR Q VK LS V� E HWZ HHQ � WZ R � VS DWLDO�

R E MHF WV� S R O\ J R Q V� � $ � DQ G � % � � F DQ � E H � G HI LQ HG � LQ � WK H� I R OOR Z LQ J � R UG HU� � I LUVW� �

F K HF N � WK H� G LP HQ VLR Q DO� UHODWLR Q VK LS � E HWZ HHQ � � ' � HOHP HQ W� R I � $ � DQ G � DOO� WK H�

G LP HQ VLR Q DO� HOHP HQ WV� R I � VS DWLDO� R E MHF W� % � � WK HQ � � F K HF N � WK H� G LP HQ VLR Q DO�

UHODWLR Q VK LS � E HWZ HHQ � � ' � HOHP HQ W� R I � $ � DQ G � DOO� WK H� G LP HQ VLR Q DO� HOHP HQ WV� R I �

VS DWLDO� R E MHF W� % � � HWF � � 7 K H � I R OOR Z LQ J � Q R WDWLR Q � LV� X VHG � LQ � WK H� UHVW� R I � WK H� DUWLF OH� �

� � 5 � � � UHODWLR Q VK LS V� �

� � [ ' � � � G LP HQ VLR Q � R I � WK H� HOHP HQ W� R I � WK H� I LUVW� R E MHF W� �

� � \ � � � G LP HQ VLR Q � R I � WK H� HOHP HQ W� R I � WK H� VHF R Q G � R E MHF W� �

) R U� H [ DP S OH� � 5 � ' � � UHS UHVHQ W� WK H� G LP HQ VLR Q DO� UHODWLR Q VK LS V� E HWZ HHQ � WK H� � ' �

HOHP HQ W� R I � WK H� I LUVW� R E MHF W� DQ G � WK H� � ' � HOHP HQ W� R I � WK H� VHF R Q G � R E MHF W� �

�

�

 

� �

5 � ' � � Q� H� � 5 � ' � � Q� H� � 5 � ' � � Q� H� �

 

� �
�

5 � ' � � Q� H� � 5 � ' � � S DUWLDO� 5 � ' � � S DUWLDO�



� �

 

�

5 � ' � � Q� H� � 5 � ' � � S DUWLDO� 5 � ' � � Q� H� �

) LJ X UH� � � � � ( [ DP S OHV� RI � UHODWLRQVK LS V�

$ V� P HQ WLR Q HG � E HI R UH� � VR P H� G LP HQ VLR Q DO� HOHP HQ W� F DQ � E H � Q R W� UHOHY DQ W� LQ � D�

J HR J UDS K LF DO� S R LQ W� R I � Y LHZ � � , P DJ LQ H� WK DW� R Q H� Z DQ WV� WR � N Q R Z � LI � R Q H� F DG DVWUDO�

S DUF HO� WR X F K HV� DQ R WK HU� R Q H� � G R HV� Q R W� P DWWHU� LI � WK LV� UHODWLR Q VK LS � F R Q F HUQ V�

HG J HV� � � ' � HOHP HQ W� � R U� F R UQ HUV� � � ' � HOHP HQ W� � � 7 K HQ � � LW� LV� Q R W� LQ WHUHVWLQ J � WR �

OR R N � WR � WK H� I R X UWK � UHODWLR Q VK LS V� � � � � 5 � ' � � � � 5 � ' � � � � � 5 � ' � � DQ G � 5 � ' � � � , Q � WK LV�

F DVH� � LW� Z LOO� E H � E HWWHU� WR � F R Q VLG HU� G H� � ' � HOHP HQ W� Z LWK R X W� OLP LW� DQ G � MX VW�

OR R N LQ J � WR � 5 � ' � � UHODWLR Q VK LS V� � �

�

7 K HUH� DUH� WK UHH� J UR X S V� R I � G LP HQ VLR Q DO� UHODWLR Q VK LS V� � L� H � � VLP S OLI LHG� � E DVLF� DQ G �

H[ WHQGHG� � 7 K H � VLP S OLI LHG� R Q H� J LY HV� R Q O\ � LQ I R UP DWLR Q � DE R X W� WK H� G LP HQ VLR Q � R I �

WK H� K LJ K HVW� G LP HQ VLR Q DO� HOHP HQ W� LQ � WK H� UHODWLR Q VK LS V� � G R HVQ · W� P DWWHU� WK H� W\ S H �

R I � HOHP HQ W� R I � WK H� VHF R Q G � R E MHF W� � ) R U� H [ DP S OH� � OHW· V� WDN H� D� F X E H� DQ G � LQ WHUHVW�

LQ � LWV� � ' � DQ G � D� � ' � HOHP HQ WV� � DQ G � D� S R O\ J R Q � MX VW� F R Q VLG HULQ J � LWV� � ' � DQ G � � ' �

HOHP HQ WV� � Z H � Z LOO� K DY H� R Q H� UHODWLR Q VK LS � 5 � ' � � 5 � ' � � 5 � ' � � � DQ G � D�
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