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$ EVWUD FW� ,Q WKH VHFRQ G SDUW RI WKH SDSHU� DQ H[SHULP HQ WDO VWXG\ RI WKH YHORFLW\ DQ G

WHP SHUDWXUH q HOGV DURXQ G D VWHHS WZ R�GLP HVLRQ DO KLOO Z DV FDUULHG RXW LQ D Z LQ G WXQ Q HO

VLP XODWHG Q HXWUDO DWP RVSKHULF ERXQ GDU\ OD\HU� 7 KH ODUJH VHSDUDWHG UHJLRQ WKDW IRUP V EH�

KLQ G WKH KLOO Z DV FKDUDFWHUL]HG E\ VP RNH YLVXDOL]DWLRQ � 0 HDQ YHORFLW\� P HDQ WHP SHUDWXUH

DQ G WXUEXOHQ FH TXDQ WLWLHV Z HUH P HDVXUHG DW YDULRXV SRVLWLRQ V� 7 KH VSHHG XS RI r RZ RQ WRS

RI WKH KLOO Z DV FRP SDUHG Z LWK WKH WKHRUHWLFDO SUHGLFWLRQ V RI RWKHU DXWKRUV� 7 KH Hp HFWV WKDW

WXUEXOHQ W WUDQ VIHU KDV RQ Q HDU Z DOO VFDODU q HOGV Z DV SDUWLFXODUO\ LQ YHVWLJDWHG�

. H\ Z R UG V� WXUEXOHQ FH� KLOO� WHP SHUDWXUH VXUIDFH r X[� VWDEOH ERXQ GDU\ OD\HU

� � ,1 7 5 2 ' 8 & 7 ,2 1

,Q WK H q UVW S DUW RI WK H S DS HU� D WK RURX J K G HVFULS WLR Q RI WX UE X OHQ W r RZ RY HU K LOOV WK D W K DYH

D VP D OO HOHYD WLR Q Z D V S UHVHQ WHG � + HUH Z H DUH S DUWLFX OD UO\ LQ WHUHVWHG R Q WK H r RZ RY HU K LOOV

Z K LFK D UH VWHHS HQ RX J K VR WK DW ODUJ H UHFLUFX OD WLQ J r RZ UHJ LRQ V D UH IRUP HG RQ LWV OHH VLG H�

7 K H H[ LVWHQ FH RI D UHJLR Q RI UHYHUVH r RZ � R I FRX UVH� D G G V P X FK FR P S OH[ LW\ WR WK H

S URE OHP � ,Q IDFW� Z K HQ K LOOV E HFR P H VWHHS HQ RX J K WR IRUP OD UJH G RZ Q VWUHD P VHS DUDWLRQ

UHJLR Q V� P D Q \ R I WK H FOD VVLFDO WK HR ULHV E DVHG RQ S HUWX UE DWLRQ WHFK Q LT X HV E UHDN G RZ Q � 7 K H

S UHVVX UH q HOG FD Q Q RW E H VLP S O\ D S S UR[ LP DWHG E \ WK H S R WHQ WLD O r RZ D URX Q G WK H K LOO VK DS H�

E X W P X VW E H FD OFX OD WHG FRQ VLG HULQ J WK H K LOO VK DS H D Q G WK H VHS D UD WLRQ UHJLR Q � 7 K X V� Z K HQ

VHS D UD WLRQ R FFX UV� Q RW R Q O\ WK H r RZ LQ WK H VHS D UDWLRQ UHJ LRQ FK D Q J HV� 6 LJQ Lq FD Q W FK DQ J HV

R FFX U LQ WK H Z K ROH r RZ q HOG RY HU WK H K LOO�

,Q Y LHZ RI WK H D E RYH UHP D UN V� LW E HFRP HV HY LG HQ W WK D W WK H FRUUHFW DVVHVVHP HQ W R I WK H

OR FDWLRQ R I WK H VHS DUD WLR Q S RLQ W LV D FUX FLD O VWHS RQ WK H G HYHOR S P HQ W R I WK HRULHV IR U WK H

G HVFULS WLR Q RI WK H Y HOR FLW\ q HOG � 7 K H OD UJ H�VFDOH S UHVVX UH q HOG WK DW G HYHOR S V RY HU WK H K LOO

UHVX OWV IUR P WK H r RZ LQ WK H RX WHU UHJLR Q R I WK H E R X Q G D U\ OD\HU Z K LFK LQ WX UQ UHD FWV DV LI



WK H K LOO DQ G WK H VHS DUDWLR Q UHJ LRQ IRUP HG D VLQ JOH RE VWD FOH� ,W IR OORZ V WK D W T X D Q WLI\ LQ J WK H

RQ VHW DQ G H[ WHQ W R I VHS D UDWLRQ LV D Q HFHVVD U\ D Q G IX Q G DP HQ WD O VWHS IR U WK H FK D UDFWHUL]DWLRQ

RI WK H Y HOR FLW\ q HOG � $ V D P DWWHU RI LOOX VWUDWLRQ � VRP H DX WK RUV LQ WK H S DVW K DG G Ls FX OWLHV

LQ H[ S OD LQ LQ J VRP H Q RQ �H[ S HFWHG E HK DY LRX U R I WK H VS HHG X S IDFWRU G X H WR X Q FHUWDLQ WLHV LQ

WK H FK DUDFWHUL]D WLR Q RI WK H VHS D UD WLR Q S R LQ W�

8 Q IR UWX Q DWHO\� WK H G HY HORS P HQ W R I D FRP S UHK HQ VLYH WK HRU\ IRU WK H S UHG LFWLR Q R I WK H

FR UUHFW OR FDWLRQ R I D VHS D UD WLR Q S RLQ W LV D YHU\ G Ls FX OW S URE OHP � ,Q WX UE X OHQ W r RZ V�

WK H P HFK DQ LVP RI r RZ VHS D UDWLRQ LV S R RUO\ X Q G HUVWR R G VR WK D W WK H FODVVLFDO ORJ DULWK P LF

H[ S UHVVLR Q V X VHG WR UHS UHVHQ W WK H r RZ LQ WK H Q HD U Z DOO UHJ LRQ G R Q RW q Q G WK HLU FRX Q WHUS D UW

Q HDU WK H VHS DUDWLR Q S R LQ W DQ G LQ WK H UHYHUVH r RZ UHJ LRQ � 7 K LV S R VHV VHY HUH G Ls FX OWLHV IRU D

Q X P HULFD O VLP X OD WLR Q RI WK H r RZ q HOG � IRU WK H Z R UN LQ J WX UE X OHQ FH P R G HO P X VW E H FDS DE OH

RI LQ FRUS R UD WLQ J D OO WX UE X OHQ FH IHD WX UHV G RZ Q WR WK H Z DOO�

7 K H S X US R VH R I WK LV Z RUN LV WR P D NH D VWX G \ RI WK H Hp HFWV WK D W D K LOO Z LWK OD UJH

HOHYD WLR Q P D\ K DY H RQ WK H S URS HUWLHV R I D Q HX WUD OO\ VWDE OH E R X Q G D U\ OD\ HU� 0 DLQ O\� H[ S HU�

LP HQ WD O D VS HFWV R I WK H S UR E OHP D UH LQ YHVWLJ DWHG K HUH� $ OO H[ S HULP HQ WD O VLP X OD WLR Q V Z HUH

FD UULHG R X W LQ WK H K LJ K WX UE X OHQ FH Z LQ G WX Q Q HO OR FD WHG DW WK H / D E RUDWRU\ R I 7 X UE X OHQ FH

0 HFK D Q LFV �3 ( 0 �& 2 3 3 ( �8 ) 5 - �� 7 K H WK LFN D WP R VS K HULF E RX Q G DU\ OD\HU Z D V IR UP HG

Z LWK WK H K HOS R I Y RUWLFH JHQ HUD WR UV� LWV S URS HUWLHV Z HUH YDOLG DWHG WK URX JK J ORE D O DQ G OR FDO

S DUD P HWHUV� LQ FOX G LQ J WK H HQ HUJ \ VS HFWUX P �

,Q WK H Z LQ G WX Q Q HO� D K LOO P R G HO Z LWK DQ D HUR G \ Q DP LFD OO\ UR X JK VX UIDFH Z DV X VHG � 7 K H

K LOO IR OORZ V D : LWFK RI $ J Q HVL S UR q OH� LW LV WZ R�G LP HQ VLR Q DO Z LWK D P D [ LP X P � � R VORS H�

7 K H K LOO
V VX UIDFH FDQ E H K HDWHG D W Z LOO VR D V WR VLP X OD WH J UR X Q G K HDWLQ J FRQ G LWLR Q V�

7 K H Z RUN S UHVHQ WV OR FDO P HDVX UHP HQ WV RI P HDQ Y HOR FLW\ D Q G WHP S HUD WX UH D Q G RI WX U�

E X OHQ W T X DQ WLWLHV� $ WZ R �FK DQ Q HO FUR VV K R W�Z LUH V\ VWHP Z D V X VHG VR WK D W WZ R FRP S R Q HQ WV

RI WK H r RZ P HD Q Y HOR FLW\ D Q G R I LWV r X FWX D WLRQ V Z HUH R E WD LQ HG R X VLG H WK H UHYHUVH r RZ

UHJLR Q � 7 K H WHP S HUDWX UH G D WD Z D V R E WD LQ HG Z LWK WK H K HOS RI P LFUR �WK HUP R FRX S OHV� $

r RZ Y LVX D OL]DWLRQ VWX G \ Z D V D OVR S HUIRUP HG �

) ROORZ LQ J WK H S UR FHG X UH RI 3 DUW ,� WK H VS HHG X S IDFWRU Z D V HYD OX D WHG D Q G FRP S D UHG

Z LWK WK H WK HRU\ R I + X Q W HW DO���� �� �� ,Q FROOHFWLQ J WK H G DWD � VS HFLD O D WWHQ WLR Q Z D V J LYHQ

WR WK H FK D UD FWHUL]D WLRQ R I WK H Y HOR FLW\ DQ G WHP S HUDWX UH q HOG V LQ WK H UHY HUVHG r RZ UHJ LRQ

G RZ Q VWUHDP R I WK H K LOO� 7 HP S HUD WX UH S URq OHV Z HUH P HDVX UHG D W VHYHUD O VWUHD P Z LVH G LV�

WDQ FHV Z LWK D S D UWLFX ODU FRQ FHQ WUD WLR Q R I S R LQ WV Q HD U WK H UHDWWDFK P HQ W S RLQ W� : H K DYH

VHHQ LQ S UHY LR X V Z RUN V �VHH� H�J �� & UX ] D Q G 6 LOYD ) UHLUH�� �� �� � �� ��� WK D W Q HD U WR D VHS �

DUD WLR Q S R LQ W WK H Q HDU Z D OO ORJ D ULWK P LF S UR q OH FHDVHV WR E H YD OLG D Q G WK DW D S RZ HU ODZ

WDN HV S ODFH� + HUH� WK H E HK DY LRX U RI WK H WHP S HUDWX UH S URq OH DW WK H UHDWWDFK P HQ W S R LQ W Z D V

VWX G LHG WR D VVHVV WK H H[ LVWHQ FH R I DQ \ 5 H\ Q ROG V DQ D ORJ \ LQ WK D W S RLQ W�
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% HFD X VH D IDLUO\ J R R G UHY LHZ R Q WK H WK HR UHWLFD O Z R UN V R Q r RZ V RY HU K LOOV K DV E HHQ P DG H

LQ 3 DUW , RI WK H S D S HU� K HUH Z H Z LOO FRQ FHQ WUD WH RQ O\ R Q H[ S HULP HQ WDO Z R UN V G HG LFDWHG WR

WK H VX E MHFW� 6 WLOO IR OORZ LQ J WK H VDP H S UR FHG X UH� Z H S UHVHQ W R Q O\ VRP H UHS UHVHQ WDWLYH Z R UN

RI Z K DW K D V E HHQ G RQ H�

% ULWWHU HW DO���� �� � VWX G LHG D Q DLU r RZ RYHU D WZ R�G LP HQ VLRQ DO K LOO� 7 K H HP S K DVLV Z D V

RQ FK DUD FWHUL]LQ J WK H Y HOR FLW\ VS HHG X S � WK H VX UIDFH URX J K Q HVV Hp HFWV DQ G WK H S URS HUWLHV

RI WX UE X OHQ FH� 7 K H K LOO Z D V WZ R �G LP HQ VLRQ D O� E HOO VK DS HG � Z LWK D P D[ LP X P VOR S H ��� ��

7 K H D UWLq FLD OO\ J HQ HUDWHG E R X Q G D U\ OD\HU K D G D WK LFN Q HVV RI �� + � Z K HUH + G HQ RWHV WK H

K HLJK W R I WK H K LOO� D Q G URX J K Q HVV OHQ JWK ] �  ��� �+ � 7 K H P HDQ YHOR FLW\ S UR q OHV Z HUH



FR P S D UHG Z LWK S UHG LFWLR Q V JLY HQ E \ WK H WZ R�OD\HUHG P R G HO R I - D FN VRQ DQ G + X Q W��� �� �

IX UQ LVK LQ J FORVH D JUHHP HQ W IR U OR FD WLR Q V X S Z LQ G RI WK H K LOO WRS E X W Q RW LQ WK H VHS DUD WHG

r RZ UHJ LRQ � ,Q D VHFR Q G H[ S HULP HQ W� r RZ RY HU D VP R RWK K LOO Z LWK D UR X J K VX UID FH Z D V

VWX G LHG � 7 K H D X WK R UV VK RZ HG WK D W� IR U WK LV JHR P HWU\� r RZ VS HHG X S FDQ E H HYDOX DWHG E \

D OLQ HD U VX S HUS R VLWLRQ R I Hp HFWV S URYR NHG E \ WK H FK DQ J HV LQ HOHYD WLR Q D Q G LQ URX J K Q HVV�

,Q WK H OHH R I WK H K LOO� K RZ HYHU� WK H UR X JK Q HVV FR P S OHWHO\ FK DQ JHG WK H r RZ FR Q q JX UDWLRQ

VX S S UHVVLQ J VHS D UDWLRQ D Q G WK H OLQ HDU VX S HUS R VLWLRQ Hp HFW�

$ U\D D Q G 6 K LS P D Q �� �� �� LQ Y HVWLJD WHG WK H r RZ DQ G G Lp X VLR Q LQ WK H G LVWX UE HG E RX Q G �

DU\ OD\ HU RYHU D WZ R �G LP HQ VLR Q D O WULD Q JX OD U ULG JH� 7 K H ULG JH K D G D VORS H RI � WR � D Q G

K HLJK W� + � R I DE R X W �� �� R I WK H E RX Q G D U\ OD\ HU WK LFN Q HVV� 7 K H E LJJ HVW Hp HFW R I WK H ULG JH

RQ WK H r RZ Z D V WR S URY RN H D VHS D UDWLRQ UHJ LRQ Z K LFK H[ WHQ G HG � � + G RZ Q VWUHDP D Q G K DG

D P D[ LP X P K HLJ K W RI ���+ � ) X UWK HUP R UH� DQ H[ WHQ G HG Z DN H UHJ LR Q Z D V R E VHUYHG Z K LFK

LQ FUHDVHG LQ S URS R UWLR Q WR �[  + ��  � � Z K LOH WK H S HUWX UE DWLR Q V LQ P HD Q Y HOR FLW\� 5 H\ Q ROG V

VWUHVV DQ G YDULDQ FHV R I YHOR FLW\ r X FWX D WLR Q V G HFD\HG D V �[  + �b� �

$ Z LQ G WX Q Q HO VWX G \ RI G LVS HUVLR Q IURP VRX UFHV G RZ Q Z LQ G RI WK UHH�G LP HQ VLR Q D O K LOOV

Z DV P D G H E \ & D VWUR DQ G 6 Q \ G HU�� �� ��� 7 K H K LOOV UD Q JHG IURP DQ D[ LV\ P P HWULF FRQ H WR D

WZ R �G LP HQ VLRQ D O JHR P HWU\ � WK H\ Z HUH P R G HUDWHO\ VWHHS DQ G S UHVHQ WHG D YDU\ LQ J FUR VVZ LQ G

DVS HFW UDWLRV� & R Q FHQ WUDWLRQ S D WWHUQ V UHVX OWLQ J IUR P VR X UFHV S ODFHG D W VHY HUD O S R VLWLRQ V

G RZ Q Z LQ G RI WK H K LOOV Z HUH RE VHUY HG � 7 K H Hp HFWV R I WK H K LOOV R Q S OX P H WUD Q VS RUW D Q G

G Lp X VLRQ Z HUH FK D UDFWHUL]DG WK URX J K Hp HFWLYH VWDFN K HLJ K WV DQ G D P S OLq FD WLR Q ID FWR UV�

7 K H r RZ DQ G G LVS HUVLRQ LQ WK H Z D NHV R I WK UHH G LP HQ VLRQ D O ORZ K LOOV Z HUH DOVR VWX G LHG

E \ $ U\D DQ G * DG L\D UD P �� �� ��� 7 Z R FRQ LFD O K LOOV Z LWK VOR S HV RI �� �� R D Q G �� �� R DQ G K HLJ K W

DE R X W R Q H T X DUWHU RI WK H VLP X ODWHG E RX Q G DU\ OD\ HU Z HUH WHVWHG � 9 HOR FLW\ P HD VX UHP HQ WV

G RZ Q VWUHDP RI WK H VWHHS HU K LOO UHY HOHDG D Z HOO G Hq Q HG r RZ UHFLUFX ODWLRQ ]R Q H D Q G WK H S UHV�

HQ FH RI Z HDN WUDLOLQ J Y RUWLFHV LQ WK H ORZ HU UHJ LRQ � 1 R VX FK r RZ S DWWHUQ FRX OG E H LG HQ WLq HG

G RZ Q VWUHDP R I WK H J HQ WOHU K LOO� ' Lp X VLRQ P HD VX UHP HQ WV P DG H D W VHY HUDO G LVWD Q FHV IUR P D

S R LQ W VR X UFH VK RZ HG WK DW D �� WR �� � UHG X FWLR Q LQ P D [ LP X P JURX Q G �OHY HO FR Q FHQ WUDWLRQ

Z DV R E VHUYHG Z K HQ WK H VR X UFH Z DV S OD FHG D W WK H WR S R I WK H K LOO� : K HQ WK H VRX UFH Z D V

P RY HG WR WK H G RZ Q Z LQ G E DVH RI WK H K LOO D Q LQ FUHDVH R I X S WR VL[ WLP HV LQ J UR X Q G �OHYHO

FR Q FHQ WUDWLRQ Z D V R E VHUYHG �

$ U\D HW DO���� �� � VWX G LHG H[ S HULP HQ WD OO\ WK H r RZ D Q G G LVS HUVLR Q RYHU WZ R�G LP HQ VLR Q DO

ORZ DQ G JHQ WOH K LOOV R I G Lp HUHQ W VK DS HV DQ G DVS HFW UDWLR� 7 K H r RZ VS HHG X S R Q WR S R I WK H

K LOOV Z D V VK RZ Q WR K DYH DQ LQ Y HUVH UHOD WLR Q VK LS Z LWK WK H D VS HFW UD WLR� 7 K H 5 H\ Q ROG V VWUHVV

Z DV RE VHUY HG WR LQ FUHDVH UDS LG O\ LQ WK H Q HD U Z DN H UHJLR Q LQ WK H OHH RI WK H K LOOV� ,Q WK H ID U

Z DN H UHJLR Q � D OO S HUWX UE DWLRQ V RQ WK H r RZ S DUDP HWHUV G HFD\HG Z LWK WK H LQ YHUVH S URS R UWLRQ

WR WK H G LVWD Q FH E HK LQ G WK H K LOO� / RZ OHY HO VR X UFHV R Q WK H WRS RI WK H VWHHS HU K LOOV UHVX OWHG

LQ P X FK UHG X FHG JURX Q G OHY HO FR Q FHQ WUD WLR Q �E \ D V P X FK D V D ID FWRU R I � �� 2 Q WK H R WK HU

K DQ G � VR X UFHV RQ WK H OHH VLG H R I WK H K LOO UHVX OWHG LQ FRQ VLG HUD E OH LQ FUHDVH LQ JUR X Q G OHYHO

FR Q FHQ WUDWLRQ �E \ DV P X FK DV D IDFWRU R I � ���

$ W D URX Q G WK H VD P H WLP H� 6 Q \ G HU DQ G % ULWWHU�� �� �� FDUULHG R X W D Q H[ S HULP HQ WDO UH�

VHD UFK YHU\ VLP LODU WR WK R VH MX VW G HVFULE HG � + RZ HYHU� X Q OLNHO\ $ U\ D D Q G * DG L\ D UDP ��� �� ��

WULD Q JX ODU DQ G E HOO VK DS HG K LOOV Z LWK YDU\ LQ J FUR VVZ LQ G D VS HFW UD WLR Z HUH VWX G LHG � & RQ �

FHQ WUD WLR Q S DWWHUQ V UHVX OWLQ J IUR P VRX UFHV S OD FHG DW WK UHH G Lp HUHQ W S R VLWLRQ V X S Z LQ G RI

WK H K LOOV Z HUH H[ DP LQ HG WR G HWHUP LQ H S OX P H G HIR UP D WLR Q DQ G WHUUDLQ D P S OLq FD WLR Q ID FWRUV�

7 K H VHS DUD WLR Q UHJLR Q Z D V RE VHUY HG WR G HFUHDVH LQ VL]H Z LWK LQ FUHDVLQ J DVS HFW UDWLR D Q G

FK DQ J HV LQ WK H r RZ S D UD P HWHUV Z HUH H[ S OD LQ HG Z LWK WK H Q RWLRQ WK DW WK H Hp HFWLYH K LOO VK DS H

Z DV IR UP HG E \ WK H K LOO D Q G WK H UHVX OWLQ J UHFLUFX ODWLRQ UHJLRQ � & R Q FHQ WUD WLR Q P HD VX UHP HQ WV

VK RZ HG VWURQ J G LVWR UWLR Q LQ S OX P H VK DS HV Z LWK FR Q Y HUJHQ FH LQ YHUWLFDO S OD Q HV DQ G G LYHU�



JHQ FH LQ K R UL]R Q WD O S OD Q HV� 3 OX P HV IURP HOHYDWHG VRX UFHV Z HUH R E VHUYHG WR D S S UR DFK WK H

K LOO VX UIDFH P X FK P R UH FOR VHO\ WK H VP D OOHU WK H DVS HFW UD WLR �

� � 6 3 ( ( ' 8 3 $ 1 ' 6 ( 3 $ 5 $ 7 ,2 1

7 Z R LP S R UWD Q W Hp HFWV WK DW WK H G LVWX UE DQ FHV S URYR NHG E \ WK H K LOO FDX VH RQ WK H P HD Q r RZ

DUH VWX G LHG K HUH� VS HHG X S DQ G VHS DUD WLR Q � ) ROORZ LQ J WK H VD P H D S S UR DFK RI 3 D UW ,� R X U

G DWD Z LOO E H FR P S D UHG Z LWK WK H WK HR U\ R I + X Q W HW DO���� �� �� + RZ HY HU� VLQ FH D VK RUW UHY LHZ

RI WK HLU WK HR U\ Z D V S UHVHQ WHG LQ 3 DUW ,� RQ O\ WK H P DLQ G Hq Q LWLRQ V DUH UHS HD WHG K HUH�

7 K H IUDFWLR Q DO VS HHG X S � d V� LV G Hq Q HG DV

d V  
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Z K HUH X R �] � LV DQ X Q G LVWX UE HG X S VWUHD P UHIHUHQ FH Z LQ G S URq OH� 7 K H YD OX H R I d V Z K HUH

X �[ �] � LV P D[ LP X P LV G Hq Q HG D V d V P D [ � LW R FFX UV VR P H S R LQ W D E RY H WK H K LOO WRS �

,I WK H WZ R OD\HUHG P R G HO RI + X Q W HW D O��� �� �� LV D S S OLHG WR D r RZ G LVWX UE HG E \ D : LWFK

RI $ J Q HVL K LOO S URq OH� VS HHG X S FD Q E H HYDOX D WHG IUR P
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DQ G Y LV Y RQ . DUP DQ 
V FRQ VWD Q W � ��� �� ] R G HQ RWHV WK H VX UIDFH UR X JK Q HVV OHQ JWK � / + LV

WK H G LVWDQ FH IUR P WK H FUHVW WR WK H K DOI�Z D\ S RLQ W� DQ G s  >OQ �O ] R �@
b�

0 HD VX UHP HQ WV WDN HQ RQ $ VN HUYHLQ + LOO DQ G & R R S HU
V 5 LG J H P DWFK FOR VHO\ WK H UHVX OWV

JLY HQ E \ WK H DE RYH HT X D WLR Q �

) ORZ VHS DUDWLRQ LV D YHU\ FRP S OH[ S K HQ RP HQ RQ WK DW P D Q \ WLP HV K DV D G UD P D WLF Hp HFW

RQ D OO r RZ S URS HUWLHV� 7 K H ODUJ H UHYHUVH r RZ UHJLR Q WK D W IRUP V R Q WK H OHH RI D K LOO Z R UN V LQ
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