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) R U WKH VLJ QD O F R QVLVWLQJ R I H OH PH QWV D VVXPLQJ p[ H G IUH �
T XH QF LH V ) 7 LV D Q H oH F WLY H WR R O WR GH WH UPLQH WKH PD J QLWXGH
D QG WKH IUH T XH QF \ R I H Y H U\ H OH PH QW� + R Z H Y H U� WKLV F KD UD F �
WH ULVWLF LV GH WH ULR UD WH G T XLF N O\ IR U KD UPR QLF VLJ QD OV >� � � @�
Z KLF K D UH VLJ QD OV F R QWD LQLQJ D ED VH WR QH D QG VR PH KD UPR Q�
LF V� 2QH F R PPR Q H [ D PSOH R I KD UPR QLF VLJ QD OV LV WKH Y R LF H G
VSH H F K� 7 R LPSUR Y H WKH SH UIR UPD QF H R I ) 7 IR U KD UPR QLF
VLJ QD OV� Z H KD Y H GH Y H OR SH G WKH KD UPR QLF WUD QVIR UP �+ 7 ��
Z KLF K UH SUH VH QWV WKH VLJ QD O D V WKH VXP R I D ED VH WR QH D QG
VR PH KD UPR QLF V� ,Q WKLV SD SH U + 7 LV LQWH USUH WH G D V WKH OLQH
LQWH J UD O R I WKH VLJ QD O R Q WLPH �IUH T XH QF \ SOD QH D QG WKH SD �
UD PH WH U R I + 7 LV WKH LQWH J UD O R I WKH F H QWH U IUH T XH QF \ R I WKH
VLJ QD O
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WKH OD VW VH F WLR Q�
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KD UPR QLF V� ) R U D KD UPR QLF VLJ QD O LI WKH F H QWUD O IUH T XH QF \
R I LWV ED VH WR QH LV F��W� LQ WH UPV R I W� WKH F H QWUD O IUH T XH QF \
R I LWV N�WK KD UPR QLF F D Q EH H [ SUH VVH G D V

FN�W�  NF��W�� N  � � � � � � c c c � �� �

) R U VLPSOLF LW\ � LQ WKLV SD SH U Z H F D OO WKH ED VH WR QH � �WK KD U�
PR QLF Z ULWWH Q D V F��W�� ) LJ XUH � LV D GLD J UD PPD WLF GUD Z LQJ
WR VKR Z WKH ED VLF F R QF H SW R I + 7 � 7 LPH �IUH T XH QF \ UH SUH VH Q�
WD WLR Q R I D KD UPR QLF VLJ QD O F R QWD LQV R QH ED VH WR QH D QG WZ R
KD UPR QLF V� D V VKR Z Q LQ ) LJ XUH � �E�� %H F D XVH WKH PD J QL�
WXGH R I FN�W� Y D ULH V J UH D WO\ LQ WLPH � WKH ) 7 R I WKH VLJ QD O�
Z KLF K F D Q OR R VH O\ EH LQWH USUH WH G D V WKH OLQH D U LQWH J UD O R I
LWV UH SUH VH QWD WLR Q LQ WLPH �IUH T XH QF \ SOD QH D OR QJ WKH WLPH
D [ H V� PD \ EH D SOD WH D X� LQ Z KLF K Z H F D Q pQG QR SH D N F R U�
UH VSR QGLQJ WR WKH ED VH WR QH D QG KD UPR QLF V� D V LOOXVWUD WH G
LQ ) LJ XUH � �F �� 7 KH ED VLF LGH D R I + 7 LV WR LQWH J UD WH WKH
VLJ QD O LQ WLPH �IUH T XH QF \ SOD QH D OR QJ WKH F H QWUD O IUH T XH QF LH V
R I KD UPR QLF V LQVWH D G R I WKH WLPH D [ H V� ) R U H [ D PSOH � IR U WKH
ED VH WR QH � WKH LQWH J UD O LV D OR QJ F��W�� IR U WKH N�WK KD UPR QLF �
WKH LQWH J UD O LV D OR QJ FN�W�� 6R Z H F D Q H [ SH F W WKD W WKH UH D UH
SH D N V F R UUH VSR QGLQJ WR WKH ED VH WR QH D QG KD UPR QLF V R I WKH
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H [ D PSOH VKR Z V WKD W WKH PR VW QD UUR Z VSH F WUXP LV D F KLH Y H G
Z KH Q $�W� LV WKH SKD VH IXQF WLR Q R I WKH ED VH WR QH � 7 KLV LV
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QR WH WKD W PR VW R I WKH VH SUR SH UWLH V D UH H [ WH QVLR QV R I F R U�
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,Q F R QF OXVLR Q� + 7 F D Q SUR Y LGH D EH WWH U VSH F WUXP WKD Q
) 7 IR U KD UPR QLF VLJ QD OV Z LWK VXLWD EOH SKD VH IXQF WLR QV� 7 KH
SKD VH IXQF WLR QV R I + 7 � Z KLF K D UH WKH N H \ WR + 7 
V SH UIR U�
PD QF H � VKR XOG EH WKH LQWH J UD O R I WKH ED VH WR QH 
V F H QWUD O
IUH T XH QF \ � + R Z WR pQG WKH SKD VH IXQF WLR Q $�W� LV OH IW WR
WKH XVH UV�
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6SH H F K VLJ QD OV D UH QR Q�VWD WLR QD U\ Z LWK KD UPR QLF V WKD W Y D U\
LQ WLPH D QG IUH T XH QF \ � ,W F D Q EH F D WH J R UL] H G LQWR Y R LF H G
VSH H F K D QG XQY R LF H G VSH H F K� 9 R LF H G VSH H F K� PD LQO\ F R Q�
VLVWLQJ R I D ED VH WR QH D QG VR PH KD UPR QLF V� LV R QH R I WKH
PR VW F R PPR Q KD UPR QLF VLJ QD OV� 7 KH VSH H F K XVH G IR U WKH
H [ SH ULPH QWV LV D VKR UW VH QWH QF H R I D PD OH Y R LF H � ? 0 D LOPD Q�
\ R XU PD LO� �

� �� � + D UPR QLF 7 UD QVIR UPV R I 9 R LF H G 6SH H F K

7 KH + 7 V R I WKH VH QWH QF H LV F D OF XOD WH G WR GH PR QVWUD WH WKH
D GY D QWD J H V R I + 7 � 6LQF H WKH UH LV D VKR UW EUH D N LQ WKH VH Q�

WH QF H � Z H GLY LGH WKH VH QWH QF H LQ WZ R SD UWV� 3$ D QG 3%�
D QG F D OF XOD WH WKH LU + 7 V VH SD UD WH O\ � 7 KH GXUD WLR Q R I H Y H U\
SD UW LV D ER XW R QH VH F R QG� 7 KH SKD VH IXQF WLR Q $�W� LV WKH
LQWH J UD O R I WKH F H QWUD O IUH T XH QF \ R I WKH VSH H F K
V ED VH WR QH �
Z KLF K Z D V H [ WUD F WH G IUR P WKH UH VXOW R I WKH VH QWH QF H 
V VKR UW�
WLPH KD UPR QLF WUD QVIR UP PH QWLR QH G LQ WKH QH [ W D SSOLF D WLR Q�
) LJ XUH � J LY H V WKH ) 7 D QG WKH + 7 R I 3$ � ) LJ XUH � VKR Z V
WKH ) 7 D QG WKH + 7 R I 3%� 7 KH UH D UH F OH D U SH D N V LQ WKH
VSH F WUD SUR Y LGH G E\ + 7 � Z KLF K PH D QV WKD W WKH ED QGZ LGWKV
R I WKH + 7 V D UH PXF K QD UUR Z WKD Q WKH ED QGZ LGWKV R I ) 7 V�
7 KLV F R PSD ULVR Q UH Y H D OV WKH SR WH QWLD OLW\ R I + 7 R Q VSH H F K
H QKD QF H PH QW D QG F R GLQJ �
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� �� � 6KR UW�7 LPH + D UPR QLF 7 UD QVIR UP

+ 7 LV D SSOLH G WR LPSUR Y H WKH SH UIR UPD QF H R I WKH VKR UW�
WLPH ) R XULH U WUD QVIR UP �67 ) 7 � >� @ IR U KD UPR QLF VLJ QD OV�
7 LPH �IUH T XH QF \ GLVWULEXWLR QV >� @ GH VF ULEH WKH VLJ QD O LQ WLPH �
IUH T XH QF \ SOD QH D QG SUR Y LGH VSH F WUD R I VLJ QD OV D W D Q\ J LY H Q
WLPH � 67 ) 7 LV D Z LGH O\ XVH G WH F KQLT XH WR F D OF XOD WH WKH
WLPH �IUH T XH QF \ UH SUH VH QWD WLR Q� 7 KH 67 ) 7 R I I�W� LV
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LQ 67 ) 7 Z LWK + 7 J LY H V WKH VKR UW�WLPH KD UPR QLF WUD QVIR UP
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Z KH UH I�W� LV WKH VLJ QD O D QG Z�W� LV WKH Z LQGR Z IXQF WLR Q�
7 KH 67 + 7 D QG WKH 67 ) 7 R I WKH VH QWH QF H D UH J LY H Q LQ ) LJ � �
IR U F R PSD ULVR QV� $ OWKR XJ K D W VR PH WLPH V �H �J � W � �� � WKH
67 + 7 D QG WKH 67 ) 7 KD Y H WKH VLPLOD U SH UIR UPD QF H EH F D XVH
WKH ED VH WR QH 
V IUH T XH QF LH V D UH VWD EOH � LW LV F OH D U WKD W Z KH Q
WKH UH D UH Y D ULD WLR QV R Q WKH ED VH WR QH 
V IUH T XH QF LH V �H �J �
W � �� � WKH VSH F WUD R I WKH 67 + 7 D UH PR UH F R QF H QWUD WH G WKD Q
WKH VSH F WUD R I WKH 67 ) 7 � Z KLF K PH D QV WKH ED QGZ LGWK R I
WKH 67 + 7 LV PR UH QD UUR Z WKD Q WKH 67 ) 7 
V� ) R U D IXUWKH U
F R PSD ULVR Q� WKH D UH D V W � >� � � � � � � @ D UH H QOD UJ H G LQ ) LJ � � �
Z KLF K F R QpUPV WKH F R QF OXVLR Q R EWD LQH G IUR P ) LJ � � � ,Q F R Q�
F OXVLR Q� 67 + 7 Z LWK VXLWD EOH SKD VH IXQF WLR QV KD V D EH WWH U
SH UIR UPD QF H IR U KD UPR QLF VLJ QD OV WKD Q 67 ) 7 �
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7 KH SUR SR VH G + 7 � Z KLF K UH SUH VH QWV VLJ QD OV D V WKH VXP R I D
ED VH WR QH D QG VR PH KD UPR QLF V� LV D J H QH UD OL] D WLR Q R I ) 7 D QG
SUR Y LGH V EH WWH U SH UIR UPD QF H V WKD Q ) 7 IR U KD UPR QLF VLJ QD OV�
%H VLGH V WKH GH pQLWLR Q R I + 7 � VR PH XVH IXO SUR SH UWLH V D UH D OVR
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